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' , -  
The objec t ive  of th ib  study is t o  examin'e the bas is  of ~ i h g a ~ o r e ~ e  ' \  * .  

C 
. - 

C 

manufacturing output. growth and ' the expansion of i n d u s t r i a l  exports M s r  
* 2 

* thb  1959-4974 period. ' It is intanded t o  (1) examine the r e l a t i o n s h i p  
'X - 

+ 

'between output expansion of manufacturing industries; . \ 
\ 

(2) st-ndy the  ttpatternew and s t r u c t u r a l  changes i n  these two areas; . 
% . * * 

( 3 )  del inea te  and evaluate *the ma&r fac tors  respongible - f o r  indus t r i a l  - - - - - A - + - -"--- .- 

a growth and export expansion; (4) &se& the' compb;etive advantage of 
. * 

manufact&ing indus t r i e s  and the  al locat ion of i n d u s t r i a l  resources; ' * 

and ( 5 )  e v d u a t e  t ~ e  strategy, scope an3 prospect%-M indnstrid @&h- 
a. . . 

.- - and export expansion'. . 
/ 

f , 
d 

'The a n a l y t i ~ a l ~ t e c h n i q u e s  used included s5mple and m d t i p l e  - 
V 

regression;, non-Parametric analy'sis (rank e o r r e l a t i  on), shi ft-share 

ana lys is  and constant-market-share analysis, The study begins with an 

. r 
exd ina t ion  of t h e  -growth of- manufactking output and manufactured - - - 

.&"-' 
' exports a f t e r  1959 a t  disaggr&ated l e v e l s ,  ma& by proportlona 

analysis. '  Time-series regression analysis  on the behavior of manu- - 

F' 

factur ing output is then car r ied  out. An extended'analpis according t o  - 
a shift-share-model which i s o l a t e s  output (value added) growth i n t o  

import subs t i tu t ion ,  domestic dhmand expansion and export exp&ision is 
. . 

- a l s o  employed. 

The bas is  of i .ndustrial  growth is studied by asseesing - the - -  - com- 
- 

* 's 

parat ive advantage of indus t r ies  with a Leontief-type t e s t .  - The empirical 
- -- -- - - - < 

I - 
, r e s u l t s  are then compared with t p i n g  Keesing's approach which incor- = 

d 

porates skill considerations. Hypotheses ?r; advanced and impl i ca t ims  

Q '  / 
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. f 
- '. 

- - - \ - - , L  

> '  L L f o r  i n d u s t r i a l  resource a l l oca t ions  derived. An extended study of the  
- - r -- 

& ~ i s  of Li&iufac&pd expor t s  ,is then car r ied  out. Two Approaches Y 

fiave been employed: (1)  the. btrength of supply and demand f ac to r s  a s  

composition, ( i i i )  market d i s t r i bu t ion  and ( i v )  'tcompetitiveneasll e f f ec t s .  
" A < , -  - . ) 

/ -. 
' selected f ac to r s  a f f ec t ing  the  competitiveness o f  indus t ry  a r e  analysed. 

#' Regression r e s u l t s  i nd i ca t e  tha&hranufactur$ng value add& growth , 

I- P 0 
- 

can be "expl&edw by the. expansion of manufactured exports  and tend t o  
rr 

~ l p w r t  the hypothesis that induskrial in ~&ga&.is export- 

. a 
induced. Consumption e f f e c t s  a r e  a l s o  found t o  be strong. Shift-sharg.  

1 

ana lys i s  & Chenery-Lewis-Soligo shows tha t  in t he  - ea r ly  .p&+se (1960- 
L 

1965) of t h e  i n d u s t i i a l i z a t i o n  *r iceas ,  growth of output and .value added 

can be a t t r i b u t e d  primarily t o  import-substi tution and expansion of - 
domestic demand. Export expansion became an important flsourcell of 

i n d u s t r i a l  growth a f t e r  1965. This tends t o  s u p ~ o r t  t he  regression 
e 

r e s u l t s  concerning export-led growth. A non-parametric t e s t  of Singapore 

da ta  does not support Linder 's  hypothesis t h a t  the  range of a country's  

exportables i n  the  manufacturing sec tor  a r e  determined by domestic 

demand. 
#' 

t 
* 

A Leontief-type t e s t  shows t h a t  Singapore's comparative advantage 

kends t o  l i e  i n  labor-intensive l i n e s  of production. The factor-  
- -- - --  - -  

propoFtions hypothesis was weakly confirmed when the  pa t t e rns  and market 
-- - - L - - -- 7 

orientation/ of manufactured & p o r t s  were analysed. An extension of t he  

orthodox theory incorporat ing human and skill content appears t o  o f f e r  a 

p e t t e r  explanation of the  t rade  pa t te rn  i n  manufactures. 



The regression results show tkht m u f a c t w e d  expor t  e*nsion is 
Y -- - - - z I . v 

( - pos i t ive ly  r e l a t ed  t o  world t r a d e  i n  manufactures. This  demand f a c t o r  - 

was found. t o  be strong. , ~ d t h e  supply s ide ,  there  $as a pdei t ive  . e f f ec t  
t 

s- 

, * {  

of labor  on the  expamion  of manufactured exports. The 
f 

cen t r a t ion  and the exchange rate had no apparent e f f e c t  on i n d u s t r i a l  
1 b * 

exports. A ''~ecess%n-bo61&2-ef f ec t 7 1  was Blso found, t o  be non-existent . 
- - - - - -- - 1- - -  - - --A LA---- 

I n  addi t ion ,  the constant-market-share ana lys i s  of Singapore's  export 

growth ind ica t e s  t h a t  the  c o n t r i b ~ t ~ i o n  of world t rade  was continuous i n  
0 

- ;P" the  fell owing periods: -967, 1w- 9, 1969-IW amF1971-19T3. - 

For the  e n t i r e  period 1960-1973, it contributed s i x t y  f i v e  percent of 

t o t a l  export growth. Commodity and market d i s t r ibu t ion ,appeared  t o  have 

l i t t T e  e f f ec t .  The "competitiveness e f fec t s"  were negat iverr in  the f i r s t  

two sub-periods but became pos i t ive  i n  the l a s t  two. For the  e n t i r e  
t, 

period' 1960-1973, "inore8eed7 competitiveness" contgibuted f o r t y  s i x  

percent of' the  t o t a l  increase of i n d u s t r i a l  e x p o r t 6  Assessment of 

technological  change, economie. of s ca l e ,  i n d u s t r i a l  r e l a t i ons  policy d 
and labor  product ivi ty  r e l a t i v e  t o  wage l e v e l s  indicates that these / 
elements contributed t o  competitiveness. F ina l ly ,  the scope and pf.ospects 

* '  
f o r  . i ndus t r i a l  growth and e x p o r k '  a r e  assessed. 

t 
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I n  the last o r  so  Singapore h k  a c h i b e d  very i m p r e s s i v e  
B - L 

'., r a t e s  of economic growth which few developing countries* have matched and '_ 
-ui 

. has undergone a structural'transformation. H m ~ f ~ a c t u r i n g  growth , 

has')fEiiied a major r o l e  i n  the proce& together  with an  expaneion of in- 

d u s t r i a l  exports.. Altlmuugh the has ----- 

a t t r a c t e d  the  ' a t t en t ion  of t rade  

systematic a n a l y t i c a l  work has been done. It is the  i n t e n t  of t h i s  study 
- 

t o  bridge the  gap. 

I n  t h i s  chap$er, we s h a l l  first present a b r i e f  account of Singapore's 
1 

historical-poli t ical-economic background. The scope, obsectives,  ana ly t i ca l  
' Y  

i framework and organization of our study w i l l  be explained i n  the  concluding 

sec t ions  of t h i s  chapter. 

9 ,' 

1.1 Background of S iwapore  

= 1 ( a )  His tor ical-Pol i t  i c a l  Background: 

Singapore is an i s land  c i ty - s t a t e  with an a rea  of only 586 square 

kilometres (255.6 square miles) and a population of 2.3 mi l l ion  i n  1974. 2 

* The terms "developing countriesw and "less-developed countr ies  
(LDCs)" -are used interchangeably i n  t h i s  study. 

This bnief account of  ea r ly  ~ i s t o r i &  and p o l i t f c a l  backgrouncf is - - 

based mainly on .the following sources : Blackhouse ( 1972 1, Fletcher ( 1969) - 

-% , and Osborne (1964). - - -- - - 

, . 
This f igure  is the  mid-year eet  h a t e  of 1974. Of t he  t o t  a1 

b popu la t ion  of 2,219,100 Chihese e thnic  group comprises 1@9,500 ( 76.14961, 
Malays 3 9 , 1 0 0  (15.06%), Indians 153,500 46.92%) and &~e& 42,000 (1.8%). 
See Yearbook of S t a t i s t i c s  of Singapore, 1974;/75, 'Departme$ of S t a t i s t i c s ,  - 

Singapore, Table 2.2, p. 11. t 



It is s t r a t e g i c a l l y  located a t  the  Southern t i p  of tLhe Malayan penisula,  , 
* 

-- - - -- - - - - - - - - + LA A 

the  center  of thq Malay archipelago and on the crossroad between eastern) 
. . - d 

- 

and western Mia.  It had a c q h i e d  the  name Sima~ura, meaning "City df t he  . 

Lion," by the l a t e  four teenth century. The modern. h i s to ry  of Singaporel 

. began i n  1819 when S i r  Thomas Stamford Raff les ,  the  energet ic  and far-  

s ighted agent of the  B r i t i s h  East India  Compm, a r r k e d  with $he -tan 
? 

- - *  , 
of Johore i n  t he  Malay peninsula f o r  the  establishment of a B i i t i s h  tgading 

A - -  - - PA-- 

post on the  is land of  singapore. When Raffles f i r s t  landed i n  Singapore in' 

1819, t he re  were  some^ 120 Malay fishermen and 30 Chinese farmers 'and 

- 0 t raders ,  C 

C 

I L .  

Singapore,, Malacca and Penang, the  th ree  out-posts i n  the  Malayan 

peninsula, b a c d e  "S t r a i t s  ~e t t l emen t l '  i n  1826 under the  r u l e  of B r i t i s h  

India. I n  1867 the S t r a i t s  Settlement became a Crown Colony with Singapore 

as its headquarpem. Because of its geographic loca t ion  and f r ee  port 

pol icy,  Singapore quickly became a major commercial center  i n  Southeast 

Asia. 

Singapore became a separate- Crown Colony i n  March 1946. ~ e n a k  and 

~ ~ l a c c a , '  together  with the nine Malay s t a t e s  on the  peninsula, were combined 

i n t o  a Brit ish-protected Union which becam+e the Federation of Malaya i n  . * 

1948. On 3lst August 1957, the  Federation of Malaya became an independent ' 

nat ion under t he  premiership of Tunku Abdul Rahman. 

k The B r i t i s h  Government agreed t o  grant f u l l  i n t e r n a l  s_elf-governmen 
i 

- 

F' 

t o  Singapore i n  June 1959 while re ta in iqg  cont ro l  over its ex te rna l  a f f a i r s  
-- - . . - -*-  --- ----L - - - - - -- 

and defence. I n  the  general  e l ec t  ion of Hay 1959, the  People's Act ion Par ty  
'-. 

-* 

* 
9- 

7 ,  
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- 

- 

- (henceforth the  P.A.P.) ,~ led  by Lee Kuan yew; won 'Po r tp th ree  out of the  

L 
- - ppLp----- -- - -- -- 

i d  fi'fty-one s e a t s  i n  t he  Legis la t ive  Assembly, Immediately a f t e r  being sworn 

i n t o  o f f i c e ,  Lee and h i s  government prepared t o  implement t h e i r  two major 

e l e c t  ion  promises: i n d u s t r i a l i z a t i o n  'and merger with Malaya. Despite the  

4 P. A.P. I s  a t tac@ent  t o  t he  Malayan cu l tu r e ,  the  conservative Halayan 

Government was'disinclined t o  merge with Singapore because t h e  Chinese would 

then  out-number the? Malays. 

- -9 

I n  t he  two years  following the  e l ec i i on  v ic lpry ,  t he re  were a s e r i e s  

- ' of defect ions  from the  P.A.P. Fearing t ha t  Lee's modera!-ee government w.as 
' 

P 

l o s ing  cont ro l  t o  t he  left-wing extremists  of h i s  own pa r ty ,  the  Malayan 

premier made a h i s t o r i c  suggestion on Mayc27th 1961 t o  es_tablish some form 

, 
' of p o l i t i c a l  union betwe'& Malaya, S ingapo~e  and the  B r i t i s h  Bornrio 

t e r r i t o r i e s ,  Sarawak, North Borneo and Brunei. The concept of "Malaysia" 

was thus  publ ic ly  announced. On 24 August 1961, t he  "Tunku and Lee 

announced t h a t  agreement i n  p r inc ip l e  had been reached. f o r  Singapore t o  

a t t a i n  independence through'merger with Malaya t o  form Malaysia. It was 

agreed t h a t  ex te rna l  a f f a i r s ,  defence and securlty_would be t he  concern of 

t he  Centra l  Government, while Singapore would r e t a i n  autonomy . i n  education 

and labor.   he merger referendum held i n  Singapore on September 1, 1962 
. - 
revealed popular support f o r  Malaysia. Lee I s  P. A.P. .Government was re-' 

e lec ted  i n  t-he 1963 general  e l ec t i on  with en t ry  i n t 6  Malaysia as t he  main 

issue. 
v .  

*. 
3 '  

~. . - - 
. . . , 

. . 
- -  - ' The People 'e h c t i o q  Par ty  wmiormed i n  1954 by a group of pro- , 

fess iona le  ?and un ion is t s  and proclaimed i t s e l f  a "democratic s o c i a l i s t w  
party. f P 

'? & 
?fie P. A.P. Government proclaimed Malay 'ae t h e  na t iona l  language of 

~ i n g a ~ o $ e  and ac t i ve ly  promoted Malay culture.  
L 



C ,  
- - - - - -- - 7 -  

A common market was.one of t h e  key i s sues  unde: discussion b'etween 
9 

- - - - -- 
the Singapgre and Malayan Governments. I n  a s e r i e s  of meetings in London, 

agreement on common market mat ters  w a s  f i n a l l y  reached and t h e  terms of 

agreemen< were embodied i n  t h e  Annex of t he  Malaysia ~ ~ r e e m e n t . ~  Malaysia 
9 

w a s  fo rmal l~ l  proclaimed on September 16,  1963. 
6 

- 

4 

The Indonesian Government under the  leadership of Sukarno had ex- 

pressed s t rong  opposi t ion t o  t he  formation of Malaysia, condemning i t  a s  
- - 

4 

a " n e o - c ~ l o n i a l i s t ' ~  plot .  Immediately a f t e r  Malaysia came i n t o  being, 

Sukwno ac t iva ted  the  pol icy of "Confrontationt1 under which t r ade  with 

Malaysia was boycotted. *ConfrorrtationU w a s  a s e r ious  blow t u  Singapore's 

extrep6t t rade  s ince  Indonesia had been one of s ingapore 's  l a rges t  t rad ing  

partners.  

The optimism which accompanied t he  c r ea t i on  of 14alay&a w a s  short-  

l ived.  Singapore's pdstmerger r e l a t i o n s  with the' Malaysian Government came ' 

b .  

under increasing s t r a i n ,  On 9 August 1965 Singapore and t h e  M a m s i a n  

Malaya w a s  ' i n i t i a l l y  r e l i c t a n t  to. c rea te  a common market. The 
%basic reasons were t h a t  Malaya's economy, i n  cont ras t  t o  Singapore's 

e n t r e p p  economy, was bowed on the  export 6f primary products, p r inc ipa l ly  
> rubber and t i n .  To expand its economic base, Malaya decided t o  .iadus- 

t r i a l i z e  and offered tax concession and benef i t s  t o  "pioneer industries." 
dalaya was re luc tan t  t o  open its t a r i f f  wal ls  t o  competition from Singapore - 
which enjoyed a higher per c a p i t a  income. So long a s  Singapore preserved - 
its entrepet  trade-and f r e e  pbr t  system, it could obtafn mater ia ls '  f o r  use 
i n  its marylfactures a t  a more favorable ' r a t e  than  w &  ava i lab le  t o  Malaya's 
manufacturers, m e n  a Malaysian Federation w a s  proposed, t he  Malkyan - 

- 
~ o v e r d e n t -  decided t o  seek advice from t h e  Wmld Bank (1.B.R D. 1, The 
The world Bank Missioq, headed by Jacques Ruef f , accepted t h e  f e ~ i b i l i t ' y  
of a copvnon market i n  its Report. See Report on the.Economic Aspects of ' 

Rission o f  She Tnte rna t io i id  Bz& f a r B e c m n & m r c t i m k & * q -  - 
IBRD , ( Kuala Lumpur , 1963 1. 
6 

3run;i opted not t o  j o in  Malaysia and remained *a B r i t i s h  protected 
s t a t e  with the  Sul tan  as its ru le r .  North Borneo w a s  l a t e r  renamed S a m  
as one of t he  two s t a t e s  i n  East Malaysia. 

a - 



' L. 

Central  ~ o v e h m e n t  decided t h a t  Singapore would withdraw from Malaysia. 

After Singapore ' s w i t  h&awal, its t rade  l i nks '  with Indonesia were resumed. 
9 

One notable fea ture  of t he  p o l i t i c a l  scene i n  Singapore a f t e r  independence 

is t h a t  Lee's P.A.P. has continued as t he  dominant p o l i t i c a l  party, 

(b) Post-war Economic Development Problems and Plans f o r  

Indus t r i a l i za t i on :  

After World War 11, Singapore encountered formidable econorniqr'o- 

blems. F i r s t ,  it w a s  faced with one of the  highest population pow% r a t e s  

i n  t h e  world, The annual r a t e  of increase between t h e  census years 1947 

and 1957 w a s  4.3 percent and exceeded 3 percent per annum u n t i l  1.961 

(Appendix Table A-1. 1 ) , With a l a rge  populat i on  of young people, unemploy- 
- .  

ment would become a very s e r ious  problem if the-economy d id  not grow t o  

absorb t he  expanding labor  force. 

Second, Singqpore is a small i s land  economy with v i r t u a l l y  no re-  

sources except-manpower and a s t r a t e g i c  location.  Its arable  land can 

provide only - a  small p o r t  ion  of t he  food supply needed. Its domest i~ market 

was not l a rge  enough t o  se rve  as the  b a s i s  f o r  indus t r ia l i za t ion .  

e  third^ Singapore had been overwhelmingly the  entr ip& of China and 

Southeast Asia. 4s an en t repa t ,  i t  car r ied  out e s s e n t i a l  d i s t r i b u t i o n ,  + 

f i nanc i a l ,  t r anspo r t a t i on  and r e l a t ed  commercial functions. It co l lec ted  * f f  

the  h in t e r l and ' s  products -- na tu ra l  and manufactured-- from the  prodqcers 

o r  through middlemen. .By combinidg , sort ing; @ding, semi-processing 
L 

axxi &eriftg- *he pwduek,. it ,serye&b me& the -if& qua#Afg and - -- 

q u a l i t y  requirements i n  surrounding countries. ' It a l s o  ie-exported &reign 

r a w  mate r ia l s  and m q f a c t u r e d  goods required by its hinterland.  These 

a c t i v i t i e s  required shipping,  insurance, banking and copun ica t i ons  i 



- 6 -  
* 

a A 

development. The very exis tence of Singapore, there fore ,  depknded on 
,- 

-- - - -  -- -- 

entrpp8t trade.  By t h e  l a t e  1950s, %any Southeast Asia countr ies  tended 

t o  bypass Singapore and es tab l i shed  d i r ec t  t rade  l inks.  Thus, the  1961-64 

St a t e  Development Plan concluded t h a t  entrep& t r ade  "has very l imited 
0 

p o s s i b i l i t i e s  of expansion. 117 

The need fo r  i n d u s t r i a l i z a t i o n  was ra i sed  as e a r l y  as 1955 by the  - 
I.B.R. D. t4ission8 which concluded t h a t  :9  

gt 
'Malaya must... cohtinue t o  broaden its base of 

/ secondary manufacturing t o  supplement t he  con- 
t r i b u t  ion  t o  add i t i ona l  employment and income 

- l i k e l y  t o  be made by primary production, 

Guide-lines f o r  i n d u s t r i a l  development were l a i d  down by the  Baqk 

Mission, I n d u s t r i a l  development must en t e r  f i e l d s  of fo re ign  competition 
I 

b 
s ince  t he  domestic market was small. It s t a t e d  t h a t  small  s c a l e  enter-  

p r i s e s  over a vide range of i ndus t r i e s ,  r a t h e r  than  t h e  establishment of - 
+ 

l a rge  mass-producing u n i t s  along "Westernized" l i n e s  cou-ld be expected t o  

make a major cont r ibu t ion  t o  economic -expansion. The Mission s t r e s sed  t h a t  
9 

i n d u s t r i a l  development must be a p r iva t e  en t e rp r i s e  process. The process 

could be f a c i l i t a t e d  if government would adopt t he  following measures: (a) 

provis ion of adequate i n f r q t r u c t u r e ;  ( b )  improvement of the  cl imate fo r  

p r iva t e  investment ; ( c )  - ass i s tance  i n  f e a s i b i l i t y  s tud i e s ,  expansion of 
,- , 

vocational t r a in ing  f a c i l i t i e s  and improvqnent of i n d u s t r i a l  c r ed i t  . 

0 Th'e Mission w a s  headed by S i r  Lou-is Chick, The Economic Development 
of Malaya, Report of a Mission organizesd by IBRD (1955). 

' 

- . I  I 

Ibid .  p. 31. - 



arrangements, and (d l  in t roduct ion of t a r i f f s  

i n  appropria te  cases. fO 

U 

I n  1960, t h e  SingaporeL Government asked the United Nations t o  send 
1 

an I n d u s t r i a l  Survey Mission t o  undertake the  necessary inves t iga t ion  and 
U 

t.o help speed up its indus t r i a l i za t ion  program. The Mission w a s  headed by 

Dr. A. Winsemius and submitted a report  e n t i t l e d  "A Proposed fndus t r ia l iza-  . 

t i o n  Programme f o r  t he  S t a t e  of Singapore" (henceforth Winsemius Mission) 
3 

i n  1.961. The Winsemius Mission suggested tha t  the Singapore economy could 

11 + stand on its own. 
1 

The Winsemius Mission looked a t  i n d u s t r i a l  eowth as a lo& term 
- 

* 

ac t iv i ty .  It emphasized the need fo r  a crash prograui t o  a l l e v i a t e  the  

immediate unemployment problem. Its &in theme w a s  t o  combat t he  declining 

t rend i n  e x i s t i &  manufacturing indus t r ies  which was due t o  p o l i t i c a l  - 

uncerta inty and unfavorable i n d u s t r i a l  r e l a t i ons ,  and t o  make Singapore1 s 
- 

manufactured products competitive i n  world markets. The Mission recommended 

(1)  import protect ion t o  s e l e c t e d ,  indus t r ies  t o  secure domestic. markets 

without damaging e n t r e p k  t r ade ;  (2) t a x  r e l i e f  and other  favorable terms 

such as protect  ion  against  na t iona l iza t ion  and expropria t ion t o  a t t r a c t  

lo Economic Development of Malaya (1955)*, pp. 31-32. The following 
s teps  were taken by the  co lon ia l  government of Singapore t o  implement the  
Bank Mission' s suggest ions  : ( 1 )  I n  1957 ,_ an I n d u s t r i a l  Promotion Board 
was created;  (2)  the Pioneer I n d u s t r i a l  ( ~ e l i e f  from Income Tax) Ordinance 
(No. 1 of 1959) was brought i n t o  e f f ec t  on April  20, 1959. 

- - 

This conclusion was i n  cqntras t  t o  an e a r l i e r  report  by F. 3. Lyle. 
Lyle, a bkdx3'8ha Wtw%&& -9 ~~~- 

co lonia l  government of Singapore=on its indust r i a l i z a t  ion  policy. - 
H i s  r epo r t ,  e n t i t l e d  "A Indust r i a l  Development Progremme ,11 w a s  delivered on 
15 November 1958 and tab led  i n  the  Legis la t ive Assembly on January 15, 
1959, His recommendations included the  establishment of a J o i n t  Industrial 
Council with the Federation t o  formulate pan-Malwan po l i c i e s  ahd t h a t  
t a r i f f  p ro tec t ion  and incent ives  should .be applied t o  both t e r r i t o r i e s .  
His recommendations were never iinplemented. i 



fore ign  invebtment ; (3)  traiding "programs t o  improve: the  qua l i t y  of . 
- - - - - - - -- -- 

Singapore ' s labor  fo rce  ; (4  ) measurep t o  promote b e t t e r  i n d u s t r i a l  r e l a t  ions ,  

and (5)- t he  establishment of an Economic Development Board t o  take charge of 

t he  i n d u s t r i a l  development e f fo r t .  I .. .. 
m 

The following types of industry  were recommended by t h e  Winsemids 

Mission f o r  development: ( a )  i ndus t r i e s  making t h e  bes t  use of  the  r e l a t i v e l y  

high ap t i tude  and s k i l l s  of t he  workers i n  Singapore, (b )  i ndus t r i e s  having . 
/ 

t he  -best p o s s i b i l i t i e s  f o r  immediate market expansion, and ( c ) ' i ndus t r i e s  * 

based on t h e  c e n t r a l  l oca t i on  of Sihgapore i n  Southeast Asia.12 'The Mission 

a l so  recommended t h e  development of indujs t r ia l  s i f e 8  at various loca t ions  .- 

throughout Singapore as well  as the  development of a l a rge  i n d u s t r i a l  e s t a t e  " 

a t  Jurong. 
A - .  

The S t a t e  ~eve lopkent  Plan,  196i-i964 was published i n  1961 with 
-7 

i n d u s t r i a l i z a t i o n  as its c e n t r a l  theme. The Plan stresse,d t h a t -  there  would 

be no s ign i f i can t  reduct ion of entrep& t rade  within  the  Plan period even 
. - 

13 , .. 
though i n d u s t r i a l i z a t i o n  wasG, t o ,  be pursued vigourously. 

- 
When Malaysia was formed i n  September 1963, one of t he  most important 

- ,  
,. 

i s sues  was the  s e t t i n g  up of a common market. A T a r i f f  Advisory Board w a s  
3 

estabxished and a long list of commodities wtre discussed f o r  protection.  

Import s u b s t i t u t i o n  thus  became t h e  dominant development s t r a t egy  f o r  
. 

. . . , 
-The i n d u s t r i a l  a e t i v i t i e a  which t h e  Missiod favored were f i> t he  -- 

nsion of the  s h i p b u i l d i n g  and ship-repairing i ndus t r i e s ,  ( i i )  t he  
=inn of tka engigieaefieg W M  ~A&-#I+-&F -- 

k e c t r i c a l  equipment-and appliance industry,* and (i.v) the  improvement i n  
/ - qua l i t y  ,of chemical i ndus t r i e s ,  including an expansion i n  t he  product ion  of 

.* p l a s t i c s ,  rubber processing,  various air indus t r i e s ,  and soya bean 
p;.ocessipe. 

l3 S t a t e  Development Plan 1961-1964, bp. 10-11. , . 



~ i n g a ~ o r e ;  Import duties uere increased in 19@4 a d 4 6 5 - 3 h p 3 ~ a 5 - - -  

- on goodd competing w i t k  "pioneer  industr ies"  were a l s o  imposed. 

After separa t ion  from Malaysia, Singapore was forced t o  look out-ward, 

An export-orient ed i n d u a t r i a l i z a t  ion  strataegy w a s  t hus  adopted. 'The 
n̂ . 

Singapore Government decided t h a t  d i r e c t  investment by experienced fore ign  
-.c\ 

f irms would be the  quickest  way t o  meet its needs. ' Hence, e f f o r t 6  t o  

encourage priuate%%pJgn investment were i n t ens i f i ed  ( see  Chapter III ant3 
- - 

Appendix B). 

1.2 'scope and D b j e c t i k s  of t he  Study 
i 

m 

This study is concerned with export expansion and t h e  i n d u s t r i a l  - 

14 
growth of Singapore. It analyzes t h e  growth of manufacturing output and 

the  expansion of i n d u s t r i a l  exports,  and the  min tecre la t ionsh ips  between t h e  
-* 

two, - 

The study covers the  period 1959 t o  1974, The reasons f o r  choosing 

year 1959 as t he  f i r s t  year a r e  two-fold: (1 )  Singapore obtained s e l f -  
- 

government r u l e  i n  1959 and, by coincidence, a l s o  published t h e  f i r s t  

annual Census of I n d u s t r i a l  Production; ( 2 )  i n  cont ras t  t o  t h e  period.  p r i o r  - -. . * 
t o  1959, t h e  i n d u s t r i a l  growth of Singapore a f t e r  1959 has been described 

L 

as "planned indus t r ia l i za t ion .  

The s p e c i f i c  ob jec t ives  of t h e  study are:  -J- - 

, - 
- ---- - - - - - - - 

~ r o a d l i  speaking, i n d u s t r i a l i z a t i o n  means t he  dynamic process of 
c r ea t i ng  o r  expanding a s e r i e s  of economic a c t i v i t i e s  i n  t h e  i n d u s t r i a l  
s ec to r  which usua l ly  includes manufacturing, u t i l i t i e s ,  construct ion,  

. t r anspo r t a t i on  and o ther  ckrvices. I n  t h i s  t h e s i s ,  we a r e  mainly concerned i 
with the development of manufacturing i ndus t r i e s  i n  Singapore. The terms a 

" indus t r i a l  growth/development ,"-or "manufacturing growth" w i l l  be used I 

interchangeably unless  st a t  ed otherwise. 



(1) t o  examine the  re%ationships between &tpt  growth and export .I 

. expansion of manufacturing indus t r ies ;  

( 2 )  t o  study the  l1patterna-d s t r u c t u r a l  changes i n  these areas;  
L - 

( 3 )  t o  delineat-e and evaluate the.major f a c t o r s  responsible  fw 
A 

2 indus t r ia l '  growth and export expansion; 

- (4 )  t o  a s se s s  the  comparative a d ~ t a g e  o f .  manufacturing indus t r i e s  

and the  a l l o c a t i o n  o f  i n d u s t r i a l  pesources; and 

( 5 )  t o  evaluate  the  s t r a t e m ,  scope and prospects of i n d u s t r i a l  

.Ig 
growth and export expansion. 
. - 

/ 

1.3 Analytical  Framework and Organization of s tudy - 
- -. -. 

This-study t e s t s  the hypothesis t h a t  t he  growth- of manufacturing 

- i n d u s t r i e s  i n  Singapore i s  export-induced. Export-induced manufacturing 
\ 

growth can be expressed i n  t h e '  following functional form: - 

Q 
where Q denotes value added of manufacturing indus t r i e s  and Xm manula+ured 

m 

exports . 
-- We &all present a b r ie f  review of t h e  economy of Singapore with 

epec ia l  reference t o  the  ekport sec tor  i n  Chapter II. 
6 

Growth performance 

and s t r u c t u r a l  changes i n  the  economy during the period w i l l .  be examined. 

Some s a l i e n t  fea tures  of the  export sec tor  such as export t rends,  commodity 

and g ographical concentration,  l t s t ab i l i t y l l  of exports and terms of t rade  \- 

U 
- 

I n  Chapter 111, ire shall examine the growth of manufacturing output 

($1 and manuftictured export (x,) a t  a d i s a k e g a t e d  l eve l .  This w i l l  shed 

light on the  & t t e r n s  and s t r u c t u r a l  changes i n  i n d u s t r i a l  growth. We s h a l l  



then examine the  fact& responsible fo r  marmfacturing output growth. The 
- L-- -- 

- 
- 

ana lys i s  w i l l  be based on a model adapted from Chenery's (1960) cross-sectfon 
- * 

ana lys i s  of i n d u s t r i a l  growth. Since there  is a problem of spec i f i ca t ion  i n  

applying a cross-sect ion  model t o  t ime-series d m e  s h a l l A  reformulate t h e -  ' 

* .  

model. 
1 r 

Haqufactured exports vil l  be incorporated as onq of t he  explanatory 
- 

variables.  The r o l e  of p r iva te  Foreign investment i n  manufacturi& growth 

w i l l  a l s o  be analy&d. 
ic- 7. + 

--/ 
- 

Chapter I V  w i l l  continue the  analysis  of  the  re la t ionsh ips  between 

output. growth and export expansion. 
\ 

We employ a sh i f t - share  a m l y s i s  based 
- 

on a Chenerf-Lewis-Soligo (1960, 1969) *del which apportions output growth 

of manufacturing indus t r i e s  t o  ( i )  impo& subs t i t u t ion ,  ( i i )  domestic 

demand expansion, and. ( i i i )  export ekpansion. The ana lys i s  w i l l  shed 

fur ther  l i g h t  on the  "pat terns"  and s t r u c t u r a l  changes of i n d u s t r i a l  growth. 

I n  Chapter V,  we, evaluate the comparative advantage of indus t r ies  i n  
r 

Singapore using a L w ~ t i e ~ t y p e  f e s t .  The empirical  r e s u l t s  G i l l  be compared 

with those u e i v  Keesing's approach (1966, 1968, 1971) which- incorporates 

'hi and s k i l l  content. The f indings w i l l  a l s o  give 

whether Singapore's i n d u s t r i q l  -resources a re  e f f i c i e n t l y  allocated. 
Q 

Chapter VI v i l l  examine the "sources" of manufactured export expansion. 
* 

Two approaches w i l l  be4eaploy~d. The f i r s t  w i l l  t e s t  t he  s t rength  of supply 

' 
and demand fac tors  as they a f fec t  t he  growth of  manufactured exports. The 

d 

explanatlanatory var iab les  include : (a) &odi& and geographi-M-conce&ation 
- - 

t r ade  i n  manuf&tures; ( c )  exchange rates.; ( d )  l abor  productTvity; and ( e )  * 

the r a t e  o f  capacAQ u t i l i za t ion .  A second somewhat different s t a t i s t i c a l  
' -, -5 5 

*% 

+% ! 

approach, the  Canstant-Market-Share model & la Tyszynski (1951) e t  al., w i l l  -- 



J 
be employed t o  llexplain" bx L o o k i s  at the  L p -  

4 

port ions  of export growth thp t  can be a t t r i b u t e d  t o  (i) world t r ade  e f f e c t s ;  
+ . 

( i i )  commodity composit ion  e f f e c t s ,  ( i i i )  market d i s t r i b u t i o n  e f f e c t s ,  and 

( i v )  "competit ivenessl', 
L 

The "competitiveness1' e f f ec t  represen ts  a host of f a c t o r s  operating 

on the  supply s i d e  which a f f e c t  the  export capac i ty 'o f  t he  home industry. 

We s h a l l  assess  competitiveness by analyzing ( i ) technological  change and 

economies of s c a l e ;  ( i i )  i n d u s t r i a l  r e l a t i ons  pol icy and ( i i i )  wage levels.  

F ina l ly ,  t h e  scope and prospects f o r  fu r the r  expansion of i n d u s t r i a l  . 

exports w i l l  be examined, 



AN OVERIVEW O F  EXPORTS AND ECONOMIC GROWTH IN SINGAPORE 

I n  this ch&ptar we shall f i r s t  examine the p6rfoi"mance and ' , 
I 

s t r u c t u r a l  changes of the economy during the period 1959-1974. We w i l d  . ,  

then review some s a l i e n t  featu2es of the export s ec to r  such as export 
I 

t rends,  commohity and geographical concentration 'of exports,  "s tab i l i ty"  

of exports and terms of trade. L 

I 

2.1 Performance of the  Economy .. 
Singapore's r a t e  of growth of gross domestic proauct (GDP) during 

the period 1959-1974 is shown i n  ~ a b h  2.1. It has achieved an annuql 

real growth r a t e  of 9.30 percent. The 1964 negative growth r a t e  of 0.41 
t 

percent w a s  due t o  Indonesia's "Confrontationll policy towar* 

A r e a l  growth r a t e  of 12 percent w a s  achieved during 1968-1974 
, 

2 w e  low r a t e  of  7.43 percent recorded i n  1974 w a s  due p r imar i l .  
4 

t o  the worldwide recession of t h a t  year. Singapore B a s  achieved the 

highest growth r a t e  among developing A s i a n  countr ies  during the 1960-1973 

period ( see Appendix Table A-2. 4) . 
Table 2.2 shows the absolute l eve l  apd annual'growth r a t e s  of real 

GDP per ca_pfta. Singapore .h 1 
the highest annual per capi ta  GNP among 

Southeast ~ s i &  countr ies  and, excluding the Middle Eastern oi l - r ich 

countr ies ,  is second only t~ Japan i n  A s k  (Appendix Table A-2.4). - 

GNP a t  market pr ice  = GDP a t  fac tor  cost + indEikcf taxes + . 
net  fac tor  income from- abroad. ., 



Table 2 , l  

Growth of Gross Domestic Product of- Singapore: . 

( a t  1960 constant p r ices )  . 

Year Amount Growth Rate 
( S t  million) 

'. ($1 %C 

Source: D6rived from Appendix T ble  A-2.2. 9 
pr ice  index a r e  presented in Table 2.3. Population growth ra teg  have 

- - 

declined over t he  period. The consumer pr ice  index remained f a i r l y -  
- - 7 -- - 

- -- - 4- -- 
s t a b l e  during 1966-1972 but ksc in 19751974 ( ~ p p e n d i x  Table  A-2.2) due 

t o  massive crop f a i l u r e s  i n  major producing count r ies  and the " o i l  -4 



Table 2.2 

Growth of Per -Capita GDP 

Const ant Pr ices  : 1959,1974 

Year 
Amount Growth Rate 

i n  S$ i n  U S  (%I I 

a 

Source: Derived from Table 2.1 and Appendix A-2.1 

3 
cris is" .  The inf'lation abated i n  1975 and 1976.~ The record indicktes 

L. 
& 

a s t rongly expanding economy and subs tan t i a l  gains i n  the  standard of 

living. 

L 

The i n f l a t  i on  r a t e s  i n  1975 and 1976 were 3.2 percent and -2.4 
percent respectively (CPI index: base period 1973 = 106, 1974 = 122.3-, 
1975 = L25.5, 1976 = 123.1). united ~ a t i o r & ,  Monthly Bul le t in  of 
St a t  ist i c s  , May 1977. 



Table 2.3 - 

compound Annual Growth Rates of Real GDP, d 

Per Capita Real GDP, Population and 
' I  i Consumer Pr ice  Index, 19599% 

, \ 

I 
- a -  

n* 

I . L -  

Economic i 

Indicators '  1959-1965 1965-1968 ' 1968-1974 1959-1974 - 
Real GDP 7.18- 8.22 12.02 9; 30 

Per Capita Real GDP 4.06 
9 .  10.23 6.83 

Population 3.01 2.16 1.65 2.29 

Consumer Price Index* 0.33 1.67 9.0 4.13 
(1963 = IOo) 

Note: *Average annual ra tes .  I 

Sources: Derived from ~ a b l e 3 . 1 ,  Table 2.2 and Appendix Tables A-2.1 
and A-2.2. 

Trade is the l i feblood of the  Singapore economy. In  s p i t e  of its 

pers is tent  t rade  d e f i c i t s ,  the overal l  balance of payments has shown a 

B Y 
R 1 comfortable aurplu& over the  last sixt'een years except during the 

Indonesian Confrontation period (Appendix Table A-2.5). Vhe d e f i c i t  'hgp 

been financed by inv i s ib le  earnings such as  tourism and the inflow of ia- 

vestment capi tal .  Singapore's balance of p 
t 

years 1968, 1971 and 1974 a r e  shown i n  Appendix$ Table A-2.5. The balance . 
of payments surplus has permitted a build-up of Singapore's internat ional  

reserves t o  S$6,512 millions i n  1974 4 Appendix T a b b  A-2.6). - Along-wi* - 
- 

Japan, Kuwait, Savdi Arabia, J b l a p i i i  anb Hong Koag;Singapar-o~lg- -- 

3 
* 

the few Asian countries tha t  have made t h e i r  currencies fully- convertible. 

Another key economic indicator  of the expanding economy is the 

decline i n  the r a t e  of unemployment which f e l l  from 9.1apercent i n  



3 * 

i 

1966 t o  6.7 percent i n  1969 and w a a  f'urther reduced-to 4.0 percent i n  , 

, i ' 1 d ,  
'I 

1974 ( ~ ~ ~ e n d i x  Table A--\-.- . e C L  -. . 
/- - " %  

&- 

2.2 "Opennessu of t h e  Economy i-v- ' 

An %gen economy is highly dependent on i n t e r n a t i ~ n a l  trade. 
e 
'f 

Wpennesstt may a l s o  r e f e r  t o  dependence on flow6 of  fo re ign  c a p i t a l  
4 

which is measured bg t h e  r a t i o  of gross  c a p i t a l  inflows to income, 4 

I n  t h i s  study, we measure " ~ p e n n e s s ' ~  by t he  commonly-used t rada-f low - 

concept. 

The trade-flow openness of an economy can be measured by the  
.*- 

fore ign  t r ade  r a t i o  (T ) f i r s t  employed by Kuznets (1959) who defined r 
= 

it as t he  r a t i o  of fo re ign  t r ade  t o  na t iona l  income o r  a v a i l a b i l i t y  

( i .  e. nat iona l  products p lu s  imports) : 5 

(2.1) T = 
Ekports + Imports 

r 
- 

GNP + Imports 

The magnitude of t h e  foreign t r ade  r a t i o  r e f l e c t s  t h e  r e l a t i v e  
P t 

importance of foreign trade.  To ca lcu la te  Singapore 's foreign t rade  

r a t i o ,  Kuznets" def3nit  ion  of  "ava i lab i l i ty"  w a s  modified t o  cover GDP 

and re ta ined  imports ( i - e .  t o t a l  imports minus re-exports) i n  order  t o  s' 
take account of t he  entrep"o fea ture  of  t he  economy. Hence, t h e  foreign 

t r ade  r a t i o  f o r  Singapore becomes: 

I n  1966, a sample survey found out t h a t  t h e  o v e r a l l  unemployment 
-- - 

t e  w a s  9.Z pemen€. If underemploj6ient was accountedfar~theuGmploy- 
menf r a t e  could be as high as 13 percent. See You, Rao and Shan t+mar  
( 1971) , pp-@-73. 

4 The two concepts of openness a re  ' ce h 1 y  r e l a t e d  but a r e  by no 

means ide  nt i c  al. L 

Kuznets ( 19591, p. 100. 



(2.2) . T' = & p o r t s  (f.o.b.1 + Imp.orts (c.i,f.) 
r GDP + Retained. Imports 

T 

* - - - 1 
- 

5 " " " \ " 

Foreign $rade s a t i o s  fo* Bingapore andLse lec ted  developed and- 
', iC i 

develbping countr ies  a r e  present-ed i n  Table 2.4. Singaporet- t r ade  - - 
d 

r a t i o  at 1.24 f o r  1968-1974 (average) is the  highest among t h e  countries.  

Hong Kong ranked second (1973-1974 average). On the  o the r  hand, 
1 

Indonesia 's  t r ade  r a f i o  is r e l a t i v e l y  low. For t h e  s i x  se lec ted  deve- 

loped countr iqs ,  t h e  United S t a t e s  had t h e  lowest t r a d e  r a t i o ,  
2L 

- 

Table 2.4 

Foreign Trade Rat io  (Tr) f o r  Singapore and 

Selected Developed and Developing t 

\ Countries 

( Average : 1968-1974) 

Countries 

-- 

Ranking 

- 

Developiug Countries: / Singapore 1: 24 1 - > 
Ho ngko ng 1.17 lJ 2 
Malaysia 0- 59 .. 3 
South Korea 0.36 4 
Thailand 0- 30 5 
Phi l ippines  0.25 6 

0.19 2J 7 Indonesia 

Developed Countries : 

Canada 0.36 1 
West Germany 0- 33 2 

0.33 2 United Kingdom 
France 0-26 3 

4 
I 

Japan "-21 r A - 

United S t a t e s  0.10 5 i 

- 

.. - 
Notes : lJ 1973-1974 (average ; 2f 1968-1973 (average 1. 

Sources: Calculated from Appendix Table AG2.7 and United Nations, 
S t a t i s t i c a l  Yearbook (var ious  years)  , Quarter ly  Bullet  i n  f o r  
Asia and t h e  Pac i f i c  (1976) and IMF, In t e rna t iona l  Financial  
S t  a t  ist i c s  ( various issues) .  
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I n  the  course of* rapid development, the-  economy of ~ i n g a ~ d r e  has , 
experienced s igni f icant  s t r u c t u r a l  changes, The share of GDP originat  ing , 

. 
i n  agricul ture  and f ishing f e l l  from 3.77 percent i n  1960 t o  1.86 percent 

i n  1974. I n  contra+, output i n  manufacturing increased from 11.87 
t. 

percent i n  1960 @80 percent i n  1974 (see ~ $ ~ e n d i x  Table A-2.8). 

The annual rowth r a t e  of manufacturing output during .the period w a s  20 J A 1 

percent. The t'construct ion1' s ec t  or increased its contribution - .  -x, 

from 3.61 pbrcent i n  1960 t o  7.91-t i n  19'74. 1t is one 

faste& g r w i h g  sec tors  i n  Singapore, showhag an annual groAh r a t e  of 
~ 

20.37 percent. The contr ibut ion of entrepat t rade  t o  GDP declined from . 

22.69 perfent. i n  1960 t o  10.47 percent jn 1973. But the  'Isntrep$t and 

domestic trade" sec tor  remained important and accounted .for approximately + -- 
6 

27 percent of the  t o t a l  product (see Appendix Table A-2.9). 
b 

The contribution of nbanking, and r e a l  es ta tes"  sec tor  t o  GDP 

has a l so  increased. 

4 The dec l ine  i n  "other servicesw from 15.37 percent i n  1960 t o  7.67 

percent i n  1974 was,due primarily t o  the reduction of the  "military 

service'' sector. "Mil i tary services  ," mainly B r i t i s h  mi l i ta ry  expenditure 

2 

on the  island,+iccounted f o r  13.87 percent i n  1960. By 1973, the  share 
f 

of "mili tary ' d e s f l  i n  gross domestic product declined t o  1.7 

6 
A "free-trade zone1' w a s  s e t  up i n  1.969 t o  pre&rve Singapore's 

entrep6t trade. The free-trade zone provides handling and storage 
f a c i l i t i e s  and assists i n  the entrepbt t rade of dut iable  commodities. 

I J 



C I  

' >  - .  . percent. 11T6rism"  increased its contribution t o GDP from only 1.5 . i. 

percent i n  1960 t o  5.8 percent i n  1973 < hppendb Table A-Z. 8L It KG 

thus become an import ant s ec to r  and cons t i tu tes  a noteworthy change i n  

the economy of  Singapore. ~ a n u f a c t u r i k ,  entrep^ot and dcfinest i c  t rade ,  
- 

and services  including %anking ind  insurance ," "trampo$tat ion and -. 
cbmmunicat ion, llshippi.hg and wharfage" and "t o u r i e f f  a re  the  main 

1 4 1  

of the Singapore economy today. 

4 

2.4 Some Salient Features of Ekports and Manufactured Ekports 
- 1 

( a )  Trends and Performance of Exports: 

The value of exports at m a r &  p r ices  is shown i n  Appendix Table 

A-2.9. Domest ic-origin exports have increwed i n  absolute amougt over 

the  years  under study,* except i n  1964 as a r e su l t  of the  Indonesia 

Confrontation, and have accelerated i n  the l a t e  1960s and ea r ly  1970s. - - 
Its share i n  t o t a l  exports (X /XI  has a lso  increased at a rapid r a t e  

d 

(Table 2.5). The absolute value of reexpo&. has a l so  increased i n  

recent years (Table 2.5 and Appendix Table A-2.9). The r a t i o  of manu- 

factured exports t o  t o t a l  exports as well as the  r a t i o  of manufactured 

exports t o  GW have shown a r i s i n g  trend over t h e  period (Table 2.5). 

Singapore has the  la rges t  per capi ta  value of manufactured exports 

among the Southeast Asian countries. Its share of manufactured exports 

i n  GDP is a lso  the  highest amow the  six selected Southeast Asian coun- 
7 '-' 

T - 
t r i e s  as shown i n  Table 2.6. 

"Mil i tary services" w a s  important i n  its contr ibut ion t o  GDP 
during t h e  period 1959-1967. I n  January 1968 the  Br i t i sh  Labor Govern- 
ment announced an e a r l y  withdrawal of the  Br i t i sh  mi l i ta ry  p e r s o m t l  
east  of Suez. The Br i t i sh  Govermnent or ig ina l ly  planned t o  eliminate 
its mi l i ta ry  presence by the end of 1975, then decided t o  accelerate 
the  withdrawal t o  end of 1!+71. 



, , 

L .  . - - - 

Table 2.5 

Selected Ratios of Ekport 'Hrade 

and GDP, 1959-1974 

(percentages 
e .  

Year - Xd/G?P Xd/X XJX x n P  XJGDP 

Not at ions  : GDP = gross  domest i c  product ; Y = t o t  a1 exports  ; 
Xd = domestic-origin exports;  Xr = Ye-exports; 
X = domest i c - o r i g i n  manufactured exports. 
m 

Notes: lJ Exports (x)  includes t rade  with Indonesia during - 
1959-1963 ; t h e r e a f t e r  it was excluded. 

- - 

2J GDP a t  current  f ac to r  cost. 
I 

-- - - 

Source : Derived from Appendix Table A-2.9. 



~ a n k f a c t u r e d  Ekport s of selected 
1 -\ 

Southeast Asian Nations 

Country 
Per Capita valueL Percentwe of GDP 

1965 1972 1965 ' 1972 

-* 
27.04% - 30.42% Singapore US$ 151.34 OS$ 417.72 

6-80 14.87 2.32 4.05 Malaysia 
/ -  

2.08 2.14 , 5-77 
f 4 

Oj77 . Phil ippines 

Thailand , . 1-69 3.41 1-33 ' f .\>. 73 ----- r) 

Indonesia n.a. 0- 30 n. a. 0.22 

Burma 0.06 0.27 0.08 .0.40 
+ 

Notes : 1 SITC Sections 5 , to 8 excluding 687.1 . ( t in)  ; 

2 valued at current market pr ices ;  

3 including re-exports ; 

4 1971 f igures-  
. . 

Sources: Derived from Appendix Table A-2.10. 

- 1 

Domestic-origin exports at 1960 pr ices  recorded a 25-fold increase 

and domestic manufactured e q o r t s  a 32-fold r i s e  over the 1959-1974 

p e r i o d - ( ~ w e n d i x  Table A-2.11). The s i z e  of the incyease is pa r t ly  due 
0 

t o  the small i ndus t r i a l  base at the  beginning of the  period.. 

9 .  Growth r a t e s  of GDP at fac tor  cost and exports a t  1960 constantL 

prices ;)s 
e shown i n  Table 2.7. ~ h d  growth r a t e s  of the'  selected ind.icatore * 

. - -  - 

i n  sub-period 1968-1974 were all higher than that  of sub-period 1959-1968, 
- - . 

indicat ing tha t  indus t r ia l iza t ion  gathered momentum i n  the  l a t e r  period. 

-Domestic manufactured exports grew a t  a f a s t e r  r a t e  than GDP i n  both 

sub-periods. -- . 
C;s +~ 



Compound Rates of, Growth of GDP, Exports, Domestic 

Exports, Re-exports and Manufactured 

aport s , 1959- 1974 
- A 

( a t  1960 constant p r i ce s )  

- - -  
7.28% GDP a t  f ac to r  cz s t  12.03% 

1 
Ekports 1-27 15-31 

Domest i c  Exports 2 7. 512 23.87 

Domest i c  Manufactured Exports 16.13 . 42-67 

Manufactured Ekports (SITC 
. 5 t o  813 6.83 30.44 

Notes: 1 Since 1964, Singapore d id  not publish t r ade  f i gu re s  
t o  Indonesia; t o  maintain comparability exports  t o  . . - 
t h a t  country during 1959-1964 were, excluded; 

2 1960-1968; 
3 Manufactured exports  Sections 5 t o  8 is t h e  narrower 

d e f i n i t i o n  o f  manufactured exports. Singapore's 
f i gu re s  shown i n  t h e  ON Yearbook of In te r t l a t iona l  . . 
Trade S t a t i s t i c s  includes re-exports. 

C Sources : Derived from Appendix Tables A-2. and A-2.12. -,, . 

(b)  S t ruc tu ra l  Charac te r i s t i cs  of E k p ~ r t s  

' .Developing countr ies  a re  concerngd not only with t h e  l e v e l  of 

export earnings but a l s o  with t he  commodity and market s t r u c t u r e  of 
F -- - - - -  -- 

exports  and imports. A d ive r s i f i ed  commodity and geographical export - 
- 1 

---- 

s t r u c t u r e  is l i k e l y  t o  reduce t he  adverse e f f e c t s  of p r i ce  f luctuat ions .  

Changes i n  the  commodity and m&ket composit ion of exports  can be 
- 

measured by t h e  Gini-Hirschman coe f f i c i en t s  of commodity and geographical 



cen t r a t ion  i n  commodity t r ade  while t he  l a t t e r  r e f e r s  t o  t h e  degree of 

concentrat  ion of a nat ion 's  t rade  with respect t o  o ther  nations. 
4 

, ( i )  Commodity Concentration of Exports: 

The Gini-Hirschman coef f ic ien t  .o f  commodity concentrat ion of 
. . 

I 

exports by country j i n  year t ,  denoted by C i~ defined as - 
h t '  - - 

(2.3) C = 100 
j x , t  _.- 

- 
X where. = t he  value of exports of  commodity i by 

- 

i j , t  " 

t 6  t h e  r e s t  of t he  world i n  year, t , 
L 

*- . - 
n 

X = , i.e. € ~ t a l  value of  exports  by country j 

t o  t he  r e s t  of  t h e  world i n  year t ,  - -. 
- 

n = number of commodities 

I 
P 

The commsdity concentration coef f ic ien t  is equal t o  100 i f  only 

one commodity is exported, The l a rge r  t h e  number of  goods exported 
C 

* . (d ive r s i f i ca t ion  of exports)  and/& the  mo3. even d i s t r i b u t i o n  among 

these  goods the  lower t h e  coef f ic ien t ,  The lowest g o s s i b l e  value of the  
- 

< .  .. 
commodity concentrate r a t i o  is 100/fi where n is t h e  l a rges t  number of 

- ' 
' . %  

goods which may be exported. 
2 .  

* 

The export commodity concentration index is based on t h e  SITC 
-- - - - - -- - - - - -- 

c&odity groups which number 40 items. These export values inclqde 
-- --L - 

=-exports s ince  da t a  on dbmestic-origin exports i n  SITC group* ware a 

not avaiJable. For mqmfackured exports, meas'urementb were baeed on 
.+ - . , 



t i o  d i f fezant  sources. A; i q d e ~ b k s e d  0; t he  SITd i - d ig l t~ominod iQ  - - - - - - - - 
groups w a s  ca lcu la ted  as wel l  as one index based og the  ISIC-4-digit and 

>.digit codes (see note 3 i n  Table 2.8). . ' 

J 
, The coe f f i c i en t s  of commodiOy concentrat ion f o r  bo th  t o t a l  and 

% 

manufactured exports are shown i n  Table 2.8. The comm'odity concent ra t iop  
* 

index f o r  t o t a l  expor t s  declined from 19% t o  1965, subsequently 

to fw and then deef-ined again. The index f o r  'manufactured exports 

using "the SITC >d ig i t  l e v e l  da t a  a l so  showed a decl ining t rend through 

1967 but has remain& r e l a t i v e l y  s t a b l e  i n  recent years. I n  the  case of  

I S I C  e&rt da ta  (excluding "petroleum ref inery  and petroleum product st ') ,' 

a decl ining t rend  w a s  observed from 1960 t o  1968 and an upward movement 

s ince  , that  year. 
r* 

The coef f ic ien t  of commodity 

of exports  f o r  four teen developing 

given i n  Table 2.9. The degree of 

=Am developing count r ies  i n  1966 

concentrat ion  and t he  growth r a t e s  

9 countr ies  o f  t he  EAFE region.  a r e  t 

commodity concentration of e x p r t s  of 
* 

ranged from-73.8 fo r  South Vietnam t o  

a low of  21.0 f o r  Taiwan, Considering Southeast Asia alone, Singapore's 

commodity exports were the most divers i f ied.  A s i m i l a r  ranking w a s  a l so  

obtained for  t he  ECAF'E region i n  a United Nations study, lo ' I n  {he l a t t e r  
v 

study, -bowever, t he  index f o r  Ind ia  was- higher than t h a t  of Hong Kong and 

Thailand's w a s  lower than  t h a t  +of t h e  PhilJlppines, When the conce'ntration 
1 - 

indices are considered i n  r e l a t i o n  t o  t he  growth rates of exports - 
t 

- 

1 

- -  -- . -  - -- -- - -- - - - - - - -- 

d 

W*FE (United Nations Econorhic Commission f o r  Asia and the Far 
East)  region'has been renamed ESCAP (United Nations Economic and Social  
Ceasissiezx for Asia a d  the Pecific) region in 1973. 

lo See [Tti, Pconomic Survey of Asia and the  Far East, 1967, Table 
1-4, p. 23. 



r " 6- 

, Coefficients of Commodity Concentrat ion  fo r  Exports 

a - of- A l l  Commodities and Manufactured 

Products, 1959 - 1974 

- 
Manufactured Manufacturbd 3 

Year A l l  ~ m m o d i t  i e s  Products (SITC, Products 
3-digit l eve l )  ( ISIC ) 

Notes: 1 

2 

3 

a- 

includi* re-exports; SITC commodity groups mount t o  
40 items ; 

including re-exports; based on SITC Sections 5-8; 
manufactured products are  broadly defined, but "petroleum 
ref inery  and petroleum  product^" a r i  excluded; &=datap 
are based on ISIC Indus t r ia l  Code 4-digit (before 1970) and 
53TgT& I e v e l f a r n r l q 7 0 ) .  The >digi t  l e v e l  i n d u s t r w  p -  

correspond t o  tha t  of 4-digit l e v e l  as a resu l t  from 
changes i n  c l a s s i f i c a t i o n  system i n  Singapore, 

Scmrces : United Hat ions,  Tlearbook4 of Internat  ional  Trade S t a t i s t i c s  , 
(various years) ;  Singapore, Report on the Census of Indue- 
trial Production, 1959-1974. ' 



Developing ~ o k t  ries : cde f f i c ien t  s of Commodity 

~ o n c e h t r a t i o n  of Exports, 1966 . 

- 
C a &ports ; Annual Rates 

b 
Country 

Ph j x of Growth: 1960-1966 ' 

Vietnam, Rep. of 

Burma 

S r i  Lanka ( ~ e y l o n )  

West Malaysia 

Cambodia 
i * 3 

Indonesia 

Thailand 

Philippines 

Pakist  an 

~ i ~ a p o r e  ; 

Hong Kong 
+ 

India  

Korea, Rep, .of 

Taiwan, 
9 a 

Sources: a Coefficients of commodity concentration: (C- ) a re  taken' 
from UNCTAD,' Handbook of In terna t ional  Tra a. e and Develop- 
me& St  at ist ice ,  1969. *Index for  Singapore's exports 
is s l i g h t l y  different-  from tha t  of my calculat ion which 
is due' t o  d i f f e ren t .  s&ces of data. = 

- b Rates of growth i n  exports a re  extracted from UN Economic 
Survey pf Asia and the  Far East, 1967, Table 1-4, p. 23; . 

I I 

c Author * s calculat ion;  t h i s  is the  domest ic-origin export 
growth rate .  - 

d 

- - - . - -  

during 1960-1966, it appears tha t  countries with negative o r  ?low export 

growth r a t e s  a re  a l so  those with the highest commodity co&ccentration , . 

indices. The Spearman rank cor re la t ion  coefficient.  between the  l e v e l  of 

commodity concentration r a t i o s  and t he  grovth r a t e s  of exports is -0.833 
S 



which is s ign i f i can t  at the  0.01 level. This supports t he  hypothesis 

, e  

t ha t  "countries with a higher degree of d ive r s i f i ca t ion  of commodity 
- .  

,Jl exports a r e  a l so  those with a f a s t e r  growth of exports. 

( i i )  Geo~raph ica l  Concentrat ion of &ports: 
< 

, -  = 

cduntry j s Gini-Hirschmen coef f i c i a n t  -of geographical concent r a t  ion 

i n  ye& t ,  dedoted by G ; ia d e f h e d  as . . 
j x , t  

where 
b 

X ' "  

! - 
= value of  exports. of country j t o  country s 

sj  ,t 
. * 

i n  year t ,  

n 
x = > x  

sj,t '  
i.e. t o t a l  value of exports by country 

s=l 

j t o  &he r e s t  of t h e  worid i n  year t , 
. , 4 

n = number of countr ies  

The c o e i f i c t e n t s  of geographical concentration f o r  &gapore are 

presented i n  Table 2.10. - The index f o r  manufactured products  is not 

calculated s ince de t a i l ed  d i r ec t ions  of t rade  da t a  are not available. 12 
. ,  

The index does not ind ica te  any c l e a r  trend. Singapore i d  still heavily 

r e l i a n t  -on its t r a d i t  i opa l  export markets, Malaysia, Indonesia, t he  

;United S ta t e s ,  Japan, the  EC countr ies ,  Hong Kong and Australia. The 

share  of t o t a l  export going t o . t h e s e  seven w a s  68.24% i n  1959 and 66.34% 
-- - -- - - -  

el. 

i n  1974 (Appendix   able A-2-13). 

'1 United Nations, Gonomic Survey of ~ s i a  and t he  Far East,  1967, 
p, 22. % 

Ld I n  t he  Census bf I n d u s t r i a l  Reduction, only d i r ec t  e ipo r t s  t o  
Malaysia .and "overseas" as a. group a re  shown. 

. c  



- - - -  - 

Coeff ic ients  of Geographical ~ o ~ n t r a t  i o n  

Note: Exports t o  -Indonesia is excluded. = .  % . 

Sources : In t e rna t iona l  Monetary mnd, Direct i on  of  rTrade, C w u d )  ' 

various years. 

computed' f&fn UN,, Yearbook of In t e rna t iona l  Trade S t a t i s t i c s .  .. , 

, L - I _ '  

e 
. . 

a 
M a l a p i a  is still Singapore's most ant tradgng partner.' - 

Although the absolute value of  e&rts  t o  Malaysia has increased, its 

r e l a t i v e  share declined &er t he  period . a  from 35.27 percent in.1963 t o  

16.58 percent i n  1974 ( ~ p ~ e n d i x  Table A-2.13). The decl ine i n  the  share 

going t o  Malaysia is due t o  t h e  decrease i n  antrep& exports t o  Malaysia . 
and ( 2 ) Malaysia' s import subst  i t u t  ion indust r - ta l iza t  i o n  program. The 

share of  exports  purchased by the United S ta tes ,  Japan and Hong Kong hag. - - 

(E ) "St ab i l i t y "  of Exports : 

It would be usefu l  t o  examine b r i e f l y  whether t he  "s tab i l i ty"  of t 



Singapore's  exports has been increasing over the years. Anapproach- 

s i m i l a r  t o  t h a t  of ~ a s s e l l ' ~  w i l l  be emploF6d t o  e s t  h a t e  the  index of . 

. . 
expart i n s t  ab i l i t y .  Assuming tha t  export s grow exponentially , t h e  

following semi-logarithmic function has been e s t  imatbd: - 

42-51 v g X t  = a + bt  + et 

where 5 is the  value o f  exports  i n  year t and e is t h e  unexplained t - 
residuals.  , I n s t a b i l i t y  df exports is defined as t h e  standard devia t io  

of t h e  res idua ls ,  e t = 1, 2,  ..., n. t '  

The in s t  a b i l i t y  indices fo r  t o t  a1  exports ( X I  and domest ic-or igin  
Q 

exports (xi) a t  current  p r i ce s  over 1956-1974 are shown i n  Table 2.11. 
- ,  , 

For t o t a l  exports (x), the  i n s t a b i l i t y  indices  f o r  t h e  periods 1959-1974, 

1959-1974 and 1964-1974 a r e  compared. The st at ist i c a l  r e s u l t s  suggest irn 

increase i n  the  s t a b i l i t y  of  t o t a l  export ea rn ings  over time. For 

domest i c -or ig in  exports (Xd) during 1959-1974 and 1964-1974, t h e  

i n s t  a b i l i t y  index remained unchanged. 

(d)  Terms of  Trade : 

D , 
The terms of t r ade  a f f ec t  t he  purchasing power over time of a given 

amount of exports. A r i s e  i n  s h e  index means t h a t  t h e  un i t  value of 

exports is rising compared t o  t h e  unit '  value of  imports. Ordinarily,  

such a change is considered advantageous. I n  t h i s  sec t ion ,  w e  a h a 1  
1 - - - 

examine Singapore's terms of t r ade  movements.- 
- - - - - -- - -- - - - 

Export and import un i t  p r ice  indices  f o r  Singapore have been 
- ,  

published only s ince  1972. Although the  Department of S t a t i s t i c s  of 



- -- 

Table 2.11 

Estimated semi-logarithmic Time Trends of Export8 

and Ins t  a b i l i t y  Indices  over Selected qeriodti 

b t - r a t i o  R~ D.W. 1nst  a b i l i t y a  Index 

Total  Exports ( X I :  

Note: a. I n s t a b i l i t y  index is the  standard deviat ion of res idua l  
errors.  

Sources : Estimated from Appendix Table A-2.9. 

'b Singapore had prepare quar te r ly '  indices  from I964 t o  1973 using 1964 as t h e  

base, these  were r e s t r i c t e d  f o r  i n t e r n a l  use only. It w a s  recognized t h a t  

"the year 1964 w a s  a r a t h e r  abnormal year when Singapore w a s  still par t  

of the  Federation af Malaysia which w a s  i n  a e t a t e  of "confrontation" with 

-Indonesia. . . . . . With the tdmidi;at ion  of confront at i o n  and t h e  s ign i f i can t  

changes i n  t rade  p a t t e r n  i n  t h e  past  decade due t o  rapid indus t r i a l i za t ion  

and *:he ,adopt at ion by neighbouring countr ies  of a direct- t rade pol icy,  

f .. 
, The unpublished commodity terms of t rade ,  provided by t h e  Department 

ingapore, Department of St  at ist i c s  , Memorandum on Unit Value 
Indices of External Trade ( ~ u l y .  1974). 



a 

of s t a t i s t i c s ,  together with the  f igures  for  1972 t+owh 1974%pe - -  - 

presented i n  Table 2.12. The commodity terms of t rade was approximately 

100 and have remained re l a t ive ly  s t ab le  over the period 

1968 and 1971. L- 
Table 2.12 

Singapore's Commodity Terms of Trade, - -  

Ekport Unit Import ~ n i t  Cornmodit y . Terms t Year Value Value of Trade 

Notes: Unit value indices of exports and imports for  1964 through 
1971 (1964 = 100) are based on a l l  commodities. Rubber w a s ,  
however, excluded i n  calculating the uni t  value index fo r  

, 

1972-1974 (1972=100). Hence, the  two sub-periods not 
s t r i c t l y  comparable. I 

Sources : 1964-1971: ungublished data  provided by Singapore, Depart- 
-- - 

ment of St a t  ist ica  ; 

1972-1974 : Singapore, Department of St at i a t  i c s  , Memorandum 
on U x f i t  Value and Volume Indices of External Trade (July 
1974 



A n  at tempt was made by Morgan and $hua15 t o  ca lcu la te  the income 
- :  

terms o? trade* adjusted f o r  the  -entrep& cha rac te r i s t i c s  o f  the economy 
- 

&from 1962 through 1966. Their r e s u l t s  showed the  income terms of trade, 

rising over tha t  period. Unfortunately, such estimates a re  not avai lable  - 

* 

for  l a t e r  years. A recent estimate by the  Spartment of s t a t i s t i c s  showed 

that  t h e  commodity terms of t rade  exceeded fl 100 for  both.1973 and 1974 

using 1972 as the  base ( see  Table 2.12). However, the estimates did not 
- 

' adjust fo r  entrep& trade. 

Summary 

91 

We have completed an overview of the economy of Singapore with 

spec ia l  refereilce t o  export t rends,  commodity and geographical concentra- 
C 

t i on ,  t l s tah i l i ty"  of exports and terms of trade. One of the  major factorg 

responsible for  the  rapid gr;.owth during the  period is the  high degree of 

indus t r ia l iza t ion ,  associated with the  expanding l e v e l  of domestic exports ' 

between the  two. These w i l l  be discussed i b  the  

l5  or& and, Chua (1970). . 

, 16 Other s t r a t e g i c .  f ac to r s  - - of - economic - - - performance may include 
(a) sound f i s c a l  and &net a m  management, T b 7 n e x i b i l i t y a n d  p w a 8 m  
of-  goverp.uent@ policy, ( c )  i n t e r &  po l i t  i c d  st a b i l i t y ,  ( d l  inproved 
i n f r a s t r u c t w  .and e f f i c i e n t  government administration, ( e )  high r a t e  
of investmknt, (f) development as a regional and in terna t ional  f inancia l  
center ,  &d (g) high' l i t e r a c y  r a t e s  and industry of l o c a l  people. It Is 
not our interit ion t o  examine these fac tors  i n  t h i s  study, excepk indue- 
t r ia l  pol icie& which w i l l  be disoussed l a t e r .  



MANUFACTURING INDUSTRIES 

-0 

a 

I n  t h i s  chapter ,  we s h a l l  analyze (1 )  thg growth and s t r u c t u r a l  

changes- of output and exports  and ( 2  ) t he  i n t e r - r e l a t  ionships between 

output/value added-growth and export expansion of t h e  manufacturing 

-I indus t r ies .  We s h a l l  t e s t  t he  hypothesis t h a t  t h e  growth of - t h e  - manu- - 

fac tur ing  i ndus t r i e s  has  been export led; The ana lys i s  w i l l  be based on 

a model adapted from Chenery's (1960) cross-sect ion study of i n d u s t r i a l  

growth "patterns". ~ h e n e r y  s model has been reformulated f o r  s i ng l e  
< 

country t ime-series use. The r61e o f .  d i r ec t  foreign investment w i l l  a l so  

be b r i e f l y  examined. We s h a l l  conclude with an. assessment of i ndus t r i a l i -  

za t  ion po l i c i e s  i n  ~ i r g a ~ o r e .  

i .  

3. 1 I n d u s t r i a l  Growth P r i o r  t o  1952 
4 

i - 

Before 1959, only li&t ed i n d u s t r i a l  a c t i v i t y  took place i n  Singapore. 

Local i ndus t r i e s  were protected by high t ranspor t  c o s t s  o r  based on pro- - 

cessing regional  primary products. These included timber, lumber, br icks  

and furni:ure. Unfortunately t he re  were no manufacturing output da t a  p r i o r  

t o  t h e  f i r s t  Census of I n d u s t r i a l  Product ion  conducted i n  1959.' An index 

The annual Census of I n d u s t r i a l  Production covered establishments 
with at l e a s t  1 0  workers engaged in manufact wing a c t i x i t  ies +s w e l l  as - 

"rubber processing. ". Rubber procegsing w a s  t r e a t e d  as a separate.  group 
from o ther  types of processi-w a c t i v i t i e s  i n  order  t o  avoid d i s t o r t i o h  of - - - -  - 

the  census r e s u l t s  because "it w a s  not possible  t o  separa te  t h e  a c t i v i t i e s  
of so r t i ng ,  grading and packing which do= not conceptually belong t o  manu- 9 

f ac tu r ing  as nearly all eetablishments which are engaged i n  rubber smoking 
and mi l l ing  were a l s o  engaged i n  t h e  former group of ac t i v i t i e s . "  ( see  
Report on t he  Census of I n d u s t r i a l  Production 1959, p. 22). Furthermore, 
it vas noted t h a t  rubber pmcessing a c t i v i t y  has a very high r a t i o  of cost  4. 



, 
of manufacturing employment gives  an ind ica t ion  of manufacturing growth i n  

f > 
Singapore during 1952-1955TTAppend'ix Table A-3.1). S o m e - g r ~ - d  mmt- - - - - - 

fac tur ing  employment was recorded during t he  period 1952-1954 (5.8 percent) ,  
, . 

but thm r a t e  declined over"  t h e  period 1932-1959 (-1.6 percent per  annum). 

Ekpansion occured only i n  " t ex t i l e s , "  "clothing," "paper and paper products," 
* ,  

and "pr int ing and publishing" industry  groups (Appendix Table A-3.1). 
I 

3.2 Growth of  ~ a n u f a c t u r i n g  Indus t r i e s ,  1959-1974 
.4 

(a) Major Ind i ca to r s  of Growth: 

The manufacturing s e c t o r  went through a period of rap id  growth i n  
L 

the  )959-1974 period. The growth r a t e  of value added "as 23.1 percent ,  

g ross  output 24-5 percent ,  d i r e c t  exports f.1 percent ,? employnent 15.3 
'Y 

percent and establishments 19.4 percent (   able ' 3.1). . 
. ,  . 

The per iod 1959-1974 can be'divicfed i n t o  two sub-periods: 1959-1965 . . . 

and 19651974, corresponding t o  t h e  self-government aql within.Malaysia, 
, . 

d d  the  post -indepefidence periods respectively.  ' A trnajbr s h i f t  of indus- 

t r i a l i z a t  ion. policy- from "import subst  itutsion" t o  an outward-looking 

s t r a t egy  took place i n  1965. The-growth r a t e s  of gross  outp&, value added; 

o f  mater ia l  input as compared t o  o ther  mannfacturing a c t i v i t i e s ,  but *its . 
cont r ibu t ion  t o  t o t a l  manufacturing employment &d value added is, of 
r e l a t  i ve ly  l e s s e r  s i g n i f  icande. Hence, w e  have 'excluded rubber processing 
i n  our study. I n  1963, 1968 and 1973, t he  Census of  I n d u s t r i a l  Production 

' L I  a l s o  provide separate  st at ist i c s  on manufacturing establishments employing 
5-9 workers. This study is mainly confined t o  establishments emp:oying 
10  o r  more workers unless  s t a t e d  otherwise; - - 

me was fat #e -, ~ - ~ & 4 - . - * ~ e n $ u a ' r p p o l l t t  - 

sales of establishments ,are c l a s s i f i e d  i n t o  two broad categories :  s a l e s -  i n  = 

singapore and d i r e c t  exports. Sa les  i n  Singapore a r e  fu r the r  mbdivided 
i n t o  those  t o  wholesalers, r e t a i l e r s ,  d i r ec t  consumers and others. It 
w a s  noted by t h e  Departmat of S t a t b t i c s  'that Rome of _the output so ld - to  
wholesalers may be expdrted. (See Census 'of I n d u s t r i a l  Production 1966, 

I p. 5) Hence, f igures  on d i r e c t  expdrts are d0wnwai.d biased. 



Table 3.1 

Average Annual Growth1 Rates of ManuPacturing , 

Industries:. Selected indicatorsa 
(percentage) 

b A l l  I ndus t r i e s  . 

Gross Output 18.4 28.6 ~ 2 4 . 5  
Value Added - . 16.4 27.6. .' 23. 1 
Direct Exports' ; 16.7 1/ 42.1- 33- 1-y a 

Ehployme nt 11.1 18.1 ' 15-3 
Establishments 11.9 9-4 10.4 

Pioneer Firms 

~ r o s s  a Outgut , a . 6  A 40.8 , 54-7 
Value Added 99-7 51-3 . 67.4 , 

Dizect ~ x p o r t s  n. a. 58.4 n. a. 
~ h ~ l o y m e n t  . 168.5 33-4 78-41 A- 

- - Establishments 92-5 16.3 41.7 . 

Notes: a. Gross output, value added and d i rec t  exports are based 
on a r r e n t  pr ices ;  , 

b. Industr ies  employing 10 o r  more workers; 
1960-1965; 2J 1960-1974. > 

i n. a. denotes "not available". 
P 

Sources: 'Derived from Appendix Tables A-3.2 and A-3.3. 

d i rec t  exports &d ernplojrment were all higher i n  later period 1965-1974. 

I n  1974 manufacturing establishments 'humbered. 2,179 ( 1959: 531) ehploying 
.t, 2 

206,067 workers (1959: -07) with a gross output of ~$10,258.6 mil l ion 
J P 

(1959: S1398.9 mi l l ion) ,  value added of S#3,060.2 mil l ion (1959: 56142.8 
- -  - 

mil3ion) and d i rec t  exports of ~85,776.4 mill ion (1960: ~1659;5).' = i n g  

' hre t o  -the quadrupling of crude pr ices  between October 
: 1- December 1974, the  market, value f o r  llpetroleum ref inery  &d 

productstt industry group i n  1974 had been adjusted by using t*he 
. HWA-Index ( % e l )  compiled by the  Hamburg ~ n s t i t u t e  fo r  In terna t ional  - 

Economics,- (See Appendix Tabre A-3.5). 



t he  1959-1974 period,  establishments increased f. 1 times, employment 12.4 , - ,-?- 
- 

/ 

times, gross  output 26-fpld, value added 2l.$Lfold and:direct exporls . 
' /  - 

. , 

d 4 t 

Growth r a t e s  of a l l  major indicat  rs of "pioneek firms". during 

1961-1973 were much higher t&n t h a t  of t o t a l  manufacturing (Table 3.1). 

The high growth r a t e s  of +@oneer firme i n  sub-periods 1961-1965 and 196% 

1973, part i c u h r l y  t he  first sub-period, are p a r t l y  @e t o  t he,smal.. 

. i n d u s t r i a l  base i n  the  e a r l y  1960s. 
-< 

(b) '  ~ e l a t ~ i v e :  ~r.owth of M a n u f a c t u r i ~  Indus t r i e s  ; l a  ~hene ry -~ay lo r '  . 

Met hod , 

A usefu l  method with which t o  examine t h e  r e l a t i v e  growth of  manu-: 

fac tur ing  indus t r i e s  is the  "growth e l a s t i c i t y "  formulated by Chenery- 

~ a ~ l o i  i n  t h e i r  pioneering study of i n d u s t r i a l  growth The 

6 
following equatioh is used f o r  Gingapore: - 

(3.1) l o g V  = a + b l o g y  + e 
. o  i i 

I 
b 

9 t 
#.  

4 
"Pioneer indus t r iesw enjoyed c e r t a i n  economic incentives. An 

i 
industry  may be declared a "pioneer industry" and its products "pioneer 
products" i f  the  industry  is one which is not being ca r r i ed  out i n  
Singapore on a s ca l e  adequate t o  the  economic needs of  Singapore and 
f o r  which the re  appear t o  be favorable prospects f o r  development. For 
de t a i l ed  requirements of grant ing "pioneer" status t o  indus t r ies ,  s e e .  
Appendix B, 

The two main i e fe renees  a r e  Ch&nery (1960Land Chenery-Tqldr - - - - - - 

(1968). The basic  t h e o r e t i c a l  framework of t h e  Chenery-Taylor model w a s  ' 

B f f i r s t  developed by Chenery ( 1960). Chenery s basic  equation is V. = d Y N 
where V.=value added of s e c t o r  i, Y = per cap i t a  income, N = popul&tion, 
d= con&ant ,,8= "&owthtt o r  income e l a s t i c i t y  and I =  s i z e  e l e s t i c i t y .  I n  
log-linear form, the  equation can be expressed as log V = log& + @ l o g  y + 
a log N. S* a l so  Section 3.5, t h i s  chapter. i 

- 

6 ~ h e n e r y - ~ a ~ l o r  used the  same equation f o r  an iildividual country 
given t ime-series data. See Chenery-Taylor ( 1968). 



- 38 - 
. ' 

value added of sector- - i, - d 

* 
. . . - 

per  c e i t a  - income - +. . r 
sv 

.growth e l a s t i c i t y  < i/Vi)/(, ay/y) 
f 

conat ant 

e r r o r  terms 

' I n  equation (3.1) , value added r a t  her than gross output is used since 

value added appears t o  be a more appropriate measure h f  the  

,an industry. The parameters a re  estimated by means of least-squares a , 4 
fi  

regression. The "growth e l a s t i c i t i e s t 1  ( b ' s )  of t o t a l  manufacturing and I 

L 

the  major industry groups for Singapore fnr 1959-1974 are presented i n  -+ - 

Table 3.2. , The regression equation gives a reasonably good " f i t t t  dS for*  a l l  

sec tors  since the ? % a r e  high fo r  t o t a l  manufacturipg as well  as most , 

manufacturing I sub-sectors,. 
d 

A - The growth e l a s t i c i t y  of  output for  t o t a l  manufacturing t . <  ( -bio is 
." 

1.828; tha t  is t o  say, the manufacturing value added increases 1.828 percent -- 
for  every'one,percent idcrease i n  per capi ta  income. The &wth 

- - e l a s t i c i t y  of "food , I t  "beverages ," "toiacco" , "wood and 'cork prdduct s , 2' - a, 
"furni ture  and f ix tu res  ,I1 "printing and publishing ," "rubber products ," . 

'Inon-met a l l i c  mineral products , " "metal p ~ d u c t  s" and t l m i s c e l l a n e o ~ l t  is 
* 

=. 

less .  than tha t  of t o t a l  manufacturing. On the other  hand, "paper and paper 

products ," ' I t  ext i l e  , clothing , foot wear and , I t  ''chemicals, 
'?, A 

chemical and petroleum products," "basic metal products," "non-electrical e 

- - 

/- 
- -- 

, machinery, " t t e l e c t r i c a l  machinery and appliances" and "transport equijjiiisiit - 

- - - -  

have l a rge r  e l a s t i c i t i e s  than - The l a t t e r  f ive  sub-sectors a r e  the 

P - sigh growth industries.  It is of partic;lar s ignif icance tha t  . all % wi la  : are 
'1 * a Ir 

larger than uni ty except tha t  of beverage f bs < 1 f. 'Autocorrelation - 



- - -- - - - - - - -- - -- - 

Tab- 3.2 
L 

Growth Elasticit ies of Manufacturing Industriee 

- Based on Time-Series ~ a t a ,  1959-74 ' 

D.W. 
-- 

-0.875 *- 1. v. 0.985 * .0.711 
( 10.75 

(1) Food - - : - L  - - 1.112 1.242_ 0.926 -0.937 - 
' (0.9js) 

(2  Beverages 6.789 0-457 0.926 1,652 ' 

. (5.618) 
(3) Tobacco - .  1.844 1.W - 0.778 2.228 

11.8731 
% (4) .Wdod and C O ~  PTod~cts -0.329 1.376- - 0.917 - 1.747 

(3.898) 
( 5 )  Awriiture and Fixtures . -1.701 1,338 0.823- 1,563 

. (3.215) 
( 6 )  Paper and Paper Products -5.390 1 - 8 2  0.885 105% O .  

(5.653) 
. ( 7) Printing -and Publishing 2.448 -1.075 

(23.808) 
(-8) Textiles , Clot hi=, Footwear, -6.075 2.084 

- and Leather Products -( 3.619 I -  

_ (9) Rubber Products - 1 - 9 5  0. 840 1.747 
( 3.089 - I 

+ * 
( 10) Chemica&s, Chemical k d  - 5 . 3  2.137 o h 9  -1.008 

(4.518) Petroleum Products , 
4 .  

(11) No-meta l l i cMinera lProducts1 .~  1.510 ' 9 2  '1.999. - *  

(6.417) A 

P 

. Test of SiRnificance: all regression coefficients are s ta t i s t ica l ly  , 

significant at 0.05 l e v e l  or 0.01 l e v e l  except tl ("growth elasticity" for 1 
food); t-values i n  brackets under regression coefficients. 

Sources: Eetimated frqm Table-2.2 and Appendix Table A-3.5. . 

--I 



3 Growth and S t r u c t u r a l  Changes of  Value Added by Major 

Industry  Groups ' 

- 

Data on value added grokth by industry  groups over two sub-periods 
0 . 

1959-1865 and 19651974 a r e  presented i n  Table 3.3, Column (2).  A l l  
1 

-. 

* 
except "beverages, " "non-electr ical  machinery" and " e l e c t r i c a l  machinery 

- 

- arnl appl>ancestl have achieved impressive growth r a t e s  during t h e  period 
- 

, 1959-1965. During t h e  19651974 period,  most i ndus t r i e s  grew a t  h i g ~ e r  
/ 

annual r a t e s  than i n  1959-1965. Indus t r i e s  such as " t ex t ik s " , ,  " ~ A ~ e r  and - 

\ 

/' paper products , " %on-electr ical  machinery ," " e l e c t r i c a l  machinery and 

. appliances,  " "transport  equipment ," "p las t ic  products" and "photographic 

and o p t i c a l  goods" had achieved growth . r a t e s  hkgher than  t h a t  of t o t a l  

- .  manufacturing i n  the.  sub-period 1965-1974 (Table 3.3. ). 

We s h a l l  now consider t he  extent t o  which the  growth of ap industry  
C k 

has  contr ibuted t o  t h e  o v e r a l l  growth of t h e  manufacturing sector .  Industry 

cont r ibu t ion  t o  t he  increase  of value added i n  manufacturing between per iods  

0 and t is measured by (Vit - Vio)/(Vt - Yo): 'it and V a r e  t he  value 
- 2  - f 

i o  

added cif industry  group i- a t  periods t and 0 respec t ive1  V and Vo a r e  
r 

- -  

a 
e t a l u e  addpd of ,  a i l  manufacturing at periods t and 0. 

Data show t hat t h e  'most s i gd i f i can t  development was t h e  expansion of .. , 

"chemicals and chemical ~ r o d u c t  s" and "petroLeum products: They grew a t  
, - - - 4 - - -- - - - 

- -1 

" a Cumulat,ive a v e r a e  .annual r a t e  of and 28.23% respec t ive ly  and 

A l l  values are based on current market p r i ce s  dn less  otherwise s ta ted .  

' It is &Jcely t h a t  t h e  parameter (V V. )/(v - V may under- 
e& imate t he  'kea l  con t r ibu t ion  of s ec to r  i % e & %  of t h e  e8 te rna l  economies 

2 , it might have generated. Od t h e  other  hand, it may overestimate ,gts r e a l  
con t r ibu t ion  i f  production p i c e  of s ec to r  i has increased r e l a t  lve ly  more 
than pr i ce s  of other  s ec to r s  i n  e a r l y  1960's. 
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together" contributed 24.44 percent t o  the ove ra l l  growth of manufacturPng 
--- - - - 

value added i n  the 1959-1965 period (1965-1974: 18.4%). Othem industry  . 

groups such as "textiles and   lo thing,'^ %on-electrical machinery," 
* 

"el'ectrical rnaghinery and appliances," "transport equipment", " ~ l b t i c  

products" and nphotographic ax$ op t i ca l  goods" have s igni f icant ly  increased 

. t h e i r  respective contr ibut ionk . to  t he  value added growth of the to t a l  

. manufacturing i n  sub-period 19.651974 as. compared t o  sub-period 1959-1965. ' 
- 

(Table  3.3) . s 

. t? 
L 

The growth of 'value added resul ted i n  changes i n  the s tructure of t h e  
A '  

, nhmfacturing sector.? Manufacturing a c t i v i t y  i n  1959 w a s  concentrated i n  
, . 

"printing and p u b l i ~ h i n g , "  !'beverages," "food," ' lelectrical machinery and 

appliances, l1 "transport equipment ,I1 "chemicals, chemical and petroleum 
F- 

-, - ' products ,I f  "nybmet a l l i c  mineral products ," "wood and cork products ," and 
L- 

%et a1 products" i n .  descending order of import ance. However, there has been 

a' r e lq t ive  decline of value added i n  "food," "beverages," lltobacco," "wo~d 

, - and oork products," " p r i n t i q  and publishing" and "metal products" i ndus t r i e s  

' from 1965 t o  1974. I n  donbrast, relat ive g+ have been recorded by "paper 
J 

@ and papei produkts  ," '%&ti les  and clothing," "che&ale, chemical and 

petroleum products ,n "basic metal products ,I1 %on-electrical machinery ," 
"electrical machin v p p l i a n c e s  , " '*transport equipment , " "plmt i c  

3 
priducts  ," and "photograph c and optical  goods." 

x f '- 

C 

r) 

3.4 6rowth and Structur Changes i n  Manufactured worts 

rate of 16.3 percent.9\\ The rate o f  increase r o s i  t o  36-58 percent over the 

. . 
based on Census d a t a  which were first 

ava i l ab l e  i n  1960. 



- 43 - 
1 

1965-1974 period.  his ind ica tes  t h a t  t h e  outward-looking i n d u s t r i a l i z a t i o n  
1 - 

pol icy  a f t e r  1965 has  s i g n i f i c a n t l y  contributed t o  t h e  growth of manufactured 

t 

exports. 

0 
The growth "patterns" of manufactured exports by major industry  groups 

* 

were similar t o  t h a t  of manufacturing value added. Most manufacturing sub- , 

s e c t o r s  *experienced higher annual export grout h r a t e s  i n  t h e  1965-1974 

period. The high growth i n d u 8 t r i . e ~  f o r  t he  1965-1974 period incluqed 

ntext  i l e s  ," ''chemical and chemical products ," "petroleum r e f i e e r y  and 

petrole&. products," %on-electr ical  machinery," " e l e c t r i c a l  machinery and 

appliances,  " "transport  equipment, " "p las t ic  productstt and "photographie and 

o p t i c a l  goodsa (Table 3.4). For " e l e c t r i c a l  machinery and appliances," 

n p l a s t i c  productstt and "photographic goods" t he  high rates were due p a r t l y  

t o  small  o r  neg l ig ib le  exports i n  t he  base year. It is mteworthy tha t  out 
\ 

- 
of 23 industry  groups covering the  manufacturing s e c t o r ,  only two ( i e e e  

"bdverages" and wtobaccott) achieved an annual export growth of l e s s  than 10  . 

1 

percent (Table 3.4). 

The outward-looking i n d u s t r i a l i z a t  iosd ;policy generated not  only a 

general  upsurge of i n d u s t r i a l  exports  but a l so  a marked dive&fication o f  

export s t ruc tu re  (see  Gini-Hirschnan commod~ty composition index i n  Table 

2.8). The r e l a t i v e  shares  of t r a d i t i o n a l  exports such as wfood,?. ttbev- 

erages  ,I t  %ood and cork products , I t  "paper and paper ~ r o d u c t s  ," "pr int ing ' 

* 
and publishing ," "footwear and l ea the r  products , " "rubber products" and 

ffnon-metallic mineral products" have dropped o$er t he  years. A t  t h e  same i 

- - - -  

time , new i n d u s t r i a l  exports increased i n  importance. The perf,ormance of 

s'ectors such as wpetroleuh products ,I' "non-electrical  machinery , l t  S T  

3 en 

l t e l e c t r i c a l  machinery and appliances ," "transport equipment, " "pl&t ic 
e - 

< 

products" and ltphotographic and o p t i c a l  goods" a r e  ca&s i n  point. 
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' a  

* 3. 
'The r a t i o s  of domestic exports t o  gr*oss .domest2c output by major 

0 

- - - -  - -- 

b 

industry groups are  shown i n  Table 3;5." The export &&io  f o r  t o t a l  mak~fae -~  
. . > 

tu r i*  jncreased from 3d:3 .percent i n  1965 t o  ' 58.53 percent i n  .1974.   he 
B 

r a t i o s  a r e  subject t o  downward b ia s  because the  export f igures  do not include 

s a l e s  t o  domest$c wholesalers which mag be exported:'* ~isi* export * r a t i o s  

a r e  found i n  15 yt of 23 industry groups. For indust ty  groups which did 

not experience increases , .  t he  value added growth r a t e s  'am2 general13 lower' 

than the growth rate fo r  ail industries.  The declining -trend of export ' . 
r a t  i o s  i d  %on-met a l l i c  'mineral produc.t p,'' "basic met a 1  p r ~ d u c t s "  and 

"fabricated metal productsn is a t  l eas t  pa r t ly  due to' rapidly expanding 

domestic demagd (See sec t  ion 4.3, Chapter IV); 

The export r a t i o s  of Singapore's indus t r ies  a re  the,- third highest* 
- 3 

among the 15. q Jo r  semi-industrial  countries.'' This i e  pa r t ly  due t o  the  
. C 

small s i z e  of its domestic market, Pioneer firms i n  Singapore are  mainly 
. " 

. . export-orient& except %on-metalxic mineral products!' and "basic metal" 

industries.    he r a t i o s  of d i rec t '  exports t o  gross o;tput for  pioneer firms 
, , 

by industry i n  1969, 1&'l and 1973:* a r e  shown i n  Table 3.6. Ekport 

b 

s t r i a l i z e d  couhtries , 
factured exports t o  

marmfacturi ( 1972 1, the  highest r a t i o  
' among the f i f t e e n  nat ips.. . Taiwan arid Singapore ranked second- and t h i r d  

with 52.6% and s. 9!% r e s e c t  ively (1973 f&res). &port r-kt &s of other 
countries are  s igni f icant  j,y lower &xcept' South Korea (24.8%). Hy calculat ion 

- 

of the  export r a t i o  f o r  Singapore L w a s  P A  5& L _  53% (19%) which w a s  
- - 

t ha t  given by Donges whose study w a s  based on a narrower d e t n i t i o n  o f '  
manufactured exports, i.e. S I X  commodity groups 58 .  

I .  .. * Direct export data  f o r  pioneer 'firms a r e r i o t  able for  the 
period 1961-1968. The l a t e s t  published .data were for 1973 a t  time 'of 
writing. - - ' ,  

I 
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<I. - - - ---- - - 

t Ratio .of Direct Ekportq t o  Omss Output by Majbr +. 

Industr ies:  1960, 1965 & 1974 9 

(Percentage ) 

-. 
Industry 1960 1965 Change 

1974 . 1960-65 1965-74 

Food 
Beverages 
Tobacco 
Wood and Cork Products 
f i r n i t u r e  and Fixtures 
Paper and Paper Products 
Pr in t ing  and Publishing 
Text i l e  , Clothing , 

Footwear & Leather Prod. 
,<a) Text i les  
(bf Clothing & Foot- 

wear 
( c )  Leather Products 

e b b e r  Products, 70.85 46: 13 35.86 - 9 - 
Plas t  i d  Products n.a. 13.45a 30.85 9 +". 
Chemicals, Chemical & - 
Petroleum Produchs 45.70 28.89 64.84 - 9 + 

(a). Chemicals and 
Chemical Products n.a. 3 .46a  37.84 1 

( b  ) Petroleum Refinery 
and Products n. a. 12.23a 66.70 * 

Non-met a l l i c  Mineral 
Products 

Basic Metal Products 
M e t  a1 Products 
Non-electrical Machinery 
E l e c t r i c a l  Machinery & 

Appliances 
Transport Equipment 
Photographic and Opt i c a l  
Goods 'and Sc ien t i f i c  
Instruments 

~ i s c e l l a ~  - 

38-46 9-30 58.53 + 1 + - 
*r \ 

/' 
c d 

I I Notes : $966; 1969 ; 1966-1974 ; 1969-1974. - = * d . . . . Sources: Derived from Appendix Tables A-3.6 and A-3-7. 
J 



* ' 
Table 3.6. 

1969, 1971, 1973 
I 

J 

. (Percent age ) 

Industry 
Change 

1969 1973 1960-71 1971-73 

Food and Beverages 
Wearing Ap,pareLs and Made-up 

Text i les  G w d a  
Text i lea  
Wood and Cork Products 
Paper and Paper Products 
Leather and Leather Products 
Bask I d w t r f d  h i -  
Other Chemical Products 

pet role& Ref i n e r j  and 
Retroleuta Products 

  on-met a l l i c  Mineral 
Products 

C 

Basic Metals 
Metal Products and Mechnical 

Engineeriflg 

E lec t r i ca l  Products I 

Electronic Products 
Electronic Components 

Transport Equi 

P la s t i c  

Photographic and\Opt i c a l  Goods 
and' Precision uipments 

- Es 
Miscellaneous \i 

~ o t  a1 Manufacturing 58-33 53-83 80.97 + , +  
* 



F 

ra t i ,os  fer serae p&eneer-fir- ~ a s % - e ~ ~ "  ncl&&ag,~ 1- 

products," "petroleum ref inery  and pekroleum products,11 "electronic products 
---, 

and components, l t t ransport  e q ~ p m e n t  , " l lp las t ic  products, and llphoto- 
I .  . +  

graphic and op t i ca l  & d s v  &e .e$eptionally high, 
' 

J-"-'. 

~, 
3.5 Factors Affecting Manufactur* Output Growth , 

t 

1 We turn  next t o  examine, -the f ac to r s  responsible f o r  t h e  growth of 
& - - - - - - - - -- a - - - - - --- &- -- -- 

P I - 
manufacturing value 'added end exports. These kg include T e s t ~ c t u r i n ~  of - I 

t he  i n s t i t u t i o n a l  framework fo r  development, econoplic incent ives  given t o  .+ 
. . 

- - : ,fl i ndus t l i e s  , control  5f unions, the  policy o f  wige &strain€ & d  d i rec t  
f 
\ 

pr iva te  foreign investments, Hany of these fac tor3  cannot be quantified. \ 

Our analysis  ' of f a c t o r s  a f f ec t ing  manufacttiring output growth w i l l  be based 

on a model adapted from Cheneryl s (1960) cross-section study of indus t r i a l  
, 

7 growth ttpatterns.tl = * I  

3" .+ 
- - - - - 

(a) The Model L 
~hener@ model (1960) was designed t q  k a l y s e  indue t r i a l -  growth7 

Q 
..I 

pat te rns  among countries. Since there  ise'a problem of spec i f ica t ion  i n  

applying a cross-section model t o  time-series data ,  we shall Yeformulate 
- 

t he  model. . 
-'-j 

he begin with the  follo&#ounting iden t i ty  f o r  an open economy: 

- - - - - - . 
= domestic production of manufactured product i, 

6 domestic demand of i, broadly defined sJ 

= the export of i 

= the  import of i 



- 49 - 
- 

Domestic demand of manufactured product i (D. ) : Final  demand f o r  
- - - - - - 

each product is dependent upon per capi ta  income (y). FbrthePvore; we have . 
a p r i o r i  be l i e f  t h a t  t h e  s i z e  of the  domestic market may be a constraint  on - 

>. 

domestic output growth. Rising income w i l l  enlarge e f fec t ive  demand, but' 
+ v' 

the small s i z e  of t h e  domestic market const i tutes-  a permanent constraint t o  
? a  

t he  increase of domestic output, par t icu lar ly  f o r  those indus t r ies  tha t  a re  
I / 

- sup_ject_to - the - - pr inc ip les  -- L- * 03 economies of' - scale ,  Year-to-year - - var ia t ion  - - - o f ,  - A 

4 - 
population s i z e  (N) can be us* a proxy for  changes i n  the s i z e  of the. 

economy. However, i n  the  shor t  run, it' could be assumed tha t  there would - I .  - - 
- be no appreciable "size" e f f ec t  on the-  i n d u s t r i a l  - output. Thus, yee - to -  

ye$ var ia t ion  of population could a l so  be interpreted as one of the  - 

expla&tory variables  respontiible f o r  the  Consumption changes of commodities. . . 
' -. 

Domedic demand f o r  product . i cad * therefore be expressed i n  the  following . * 

- - I 
foreign t rade  w i l l  have aa important .impact on t h e  i e v e l  ofdomest ic  -. , - 

product ion, For a resource-rieh country, it may export raw materials, i n  
% 

exchange f o r  manufactured imports r a the r  than produce them locally.  ;This 
)r 

w i l l  enable the country i n  questi6n t o  reap the comparative advantage of - 
1 ,' 

trade, On the other  hand, a resourcd-poor country may resor t  t o  ,* f 

" 
, - t t a 

developing a s t r o a g  i n d d r i a l  'sector based o n _ m a n u f a c t u _ r _ e d ~ e ~ o r t ~ ~ w h i c h ' _  .-- 
t 

import content of materials,  so  as  t o  obtain tk!; 
. 

necessary 1 foreign exchange t o  pay f o r  the  imports of primary products.: 
L 

to t h a t  of the r e s t  of world ( . P ~ ~ , ~ )  or  (Pxi,B/PXi,w). Hence, the export 
- 



- - 

funktion can be expressed i n  the followi& fohn: 

4 - -- -- 

-The l e v e l  of imports depends on domestic per cap i t a  income. Further- 

more, the s i z e  of the  domestic market w i - l l  have an impact on the  cost of 

I l oca l  production and, hence t h e  f r ac t ion  of imported goods. Thus, the 
b 

following function can be presented: 

(3.5) Ui = U (y, N) i 
,J 

. where ui = f r ac t ion  of t o t a l  output tha t  comes from imports. 
u 

Equation (3.6) is ,the basic function of our time-series model. 

According t o  Chenery, equation (3.6) can be expressed as the  following 

funct ional  form: 

I n  equation (3,6), t h e  export pr ice index f o r  Singapore r e l a t i v e  t o  
- -- - - -- - -- - - - - -- 

the r e s t  of the  world posed a problem i n  our s t a t i s t i c a l  analysis  s ince 

there  is no i n d u s t r i a i  kxport pr ice  index i n  Singapore, On the  other hand, 
- - 

i n d u s t r i a l  exports depend on a host of other s u p p l ~  and demand fac tors  such 



and o the r s  (see  chapter% I .  To simplify t he  ana lys i s ,  we use manufactured 

' I 

exports (X.) as a composite or  proxy var iab le  f o r  r e l a t i v e  p r i ce  changes 
1 - 

t 

and other  supply and demand factors .  The e f f e c t s  of these  var iab les  a r e  - 

subsumed i n 4 h e  year-to-year va r i a t i on  of nfanufactured exports, 1% is 
1 

hypothesized t h a t  t he re  exi%s a $os i t ive  r e l a t i onsh ip  b i t r een  manufacturing 
\ 

output and exports in the process of i n d u s t r i a l  grolath. With an-autxard- -- - --- 

looking i n d u s t r i a l i z a t i o n  pol icy beginning i n  1965, t he re  w a s  an emergence 
- .  

of manufactured exports  which provides a chain mechanism f o r  an increase i n  

. - investment,."learning by doing," economies of s ca l e  and~tpXLi ta t ive  

improvements. 

of i n d u s t r i a l  

i - 
We a l s o  

Hence, growing manufactured exports &ll a f f e c t  t he  growth 

output. 
1 

bel ieve t h a t  changes i n  government's policy may have an e f f e c t  

on t h e  l e v e l ' o f  expansion of domestic output. The underlying hypothesis is - - 

t h a t  a pol icy s h i f t  from pr e c t i o n i s t  import subs t i t u t ion  t o  ac t ive  
C 

promotion.of manufactured exports influenced the  output growth of the  manu- L 

\ fac tur ing  sector .  Due t o  the  l ack  of s t a t i s t i c a l  da ta  t o  measure t he  
4 

e f f e c t s  of spec i f i c  s o l i c y  measukes such a s  economic incent ives ,  we measure 
1 

t h i s  impact t h r o u g ~ l u s i o n  of a dummg var iab le  (G). The value of t h i s  

var iab le  is 0 f o r  t h e  years  1960-1965; ind ica t ing  a period o f .  import 

subs t i t u t ion  and 1 f o r  t he  years  1966-1974 which were outward-looking. 

The r e g r e ~ s i o n  model of t h e  above fmmulation can thus tre'nrpress& - 
as ~ ~ o a s t  - - - i - -p--p- -2 

(3.8) pi f ( 9 ,  N ,  xi, G) 

where subscr ipt  i denotes individual  industry  @?OUpS. 

The double-logarithmic equation has been dhosen f o r  s t a t i s t i c a l  



ver i f i ca t ion  as it gives a b e t t e r  l V f i t l 1  of i n d u s t r i a l  growth than the 
m 

-- 
-- -- - 

+ l i nea r  function. This double-logarithmic function w a s  a l s o  used by Chenery 

*-(1960), the  uni ted Nations Study (1963) and Temin (1967). The function 

f i t t e d  was as follows: - 

+ b log Xi + b4 G + e 
3 i 

where 2 is the constant,  b the respective regression coef f ic ien ts  ( o r  i ' ~  - -  - 

e l a s t i c i t i e s )  and ei t h e  e r r o r  term. The objective of the  equation is t o  - 
e x p l a i h h e  value added (Pi) of t o t a l  manufacturing and of individual 

seetors i n  terms of theobse rved  values o f  the explanatory variables  i n  
6 

Singapore. 

The r e s u l t s  of the  r'dgression estimated by ordinary least-squares 

(OLS) methods a r e  given i n  Table 3.7. I n  a l l  cases,  the se lec ted  variables  

explained a large par t  of t h e  behavior of manufacturing value added as 

4 indicated by the  high R I s ,  A l l  regression equations were s t a t i s t i c a l l y  
4 

s igni f icant  at 0.01 l e v e l  by using F-tests. The f i r s t  equation i n  Table 

3.7 indicates  tha t  t he re  vas a posi t ive effect  of consumption i n  t o t a l  

manufacturing output with respect t o  per capi ta  income, The estimated 

income e l a s t i c i t y  of output f o r  t o t a l  indus t r ies  Cb ) w a s  0.410; tha t  is 
/ 

01 

t o  say, assuming other  independent vari-ere held constant,  t he  value 

added of  t o t a l  manufacturing increased -0.410 percent -for every -one percent - - - 

iwrearre in per c a p i t a  income, aS-. eff tw&was+jkt i~t~eal ly  . . 

s igni f icant .  Eleven indus t r ies  had posi t ive income e l a s t i c i t i e s  and seven 

of them ( i. e. l1food ,I1 "paper and paper products," "prinking and pub%-khinggtl 

" t ex t i l e s ,  clothing and f ~ o t w e a r , ' ~  %eta1 products ," %on-electrical - 
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- machinery" and "transport  equipmentw) were s i ~ n i f i c a ' n t l y  d i f fe ren t  from - - -- 

zero, The income coe f f i c i en t s  of %on-electrical  machinery', and "trarpport  

B 

equipment" exceeded %ni ty ,  i. e. output rose more than  proportionately with 
. * 

income. Income coe f f i c i en t s  of o ther  induatry groups were e i t h e r  negative 

o r  s t a t i s t i c a n t  l y  ins ignif icant .  

Table 3.7 a l s o  ind ica tes  t ha t  t he re  w a s "  a {osit ive  "size" e f f ec t  i n  

the  changes of total manufacturing output. The regreswisn eoef %ieim% - 

A E 

(bB2) w a s  3.388 which w a s  s t a t i s t i c a l l y  s ign i f i can t  a t  the  0.05 level.  

Among the seventeen industry  groups, f i f t e e n  population regression 

4 
coe f f i c i en t s  (bi2) had pos i t i ve  s igns  and t h i r t e e n  were s t a t i s t i c a l l y  

" s ign i f i can t .  ("food," "tobacco ," "wood and cork products ," "furni ture  and 
* 

fixtures,"'"paper and paper products,'* "rubber products," "chemicals, 

chemical and petroleum products," "non-metallic mineral products," "basic 

met a1  products ,'I "metal products ," " e l e c t r i c a l  machinery and appliances ,I' 

"transport  e q u i p e n t n  and "miscellaneous products. "1 Two pos i t ive  
"i 

regreetsion coe f f i c i en t s  were st a t  ist i c a l l y  ins ign i f ican t  ("beverages" and 
* 

"printing and publishing") and two had negative s igns  (" tex t i les ,  c lothing - 

and footwearw and Ikon-electr ical  machinery,") Taking both income and 

population coe f f i c i en t s  together ,  there  was a considerable domestic 

wconsuutptionl' e f f e c t  i n  t he  expansion of manufactured output. 
-V 

Manufactured exports (X ) were pos i t ive ly  r e l a t ed  t o  manufac*uring 
m 

output f o r  t o t a l  i ndus t r i e s  and all industry iroups_ (Table 3.7). The 

e l a s t i c i t y  of value added of t o t a l  indus t r ies  with respect  t o  manufactured 
- - -  - - - - - - - - - - -- -- -- - -- 

exports w a s  0.425, Regression coef f ic ien ts  of eleven industry groups out 

of seventeen were , s ign i f ican t ly  d i f fe ren t  from zero. These indus t r ies  a r e  
- 

mainly export-oriented. Product ion of indus t r ies  such as ntobacco," "non- 

meta l l i c  mineral products* and "basic metalsn is mainly geared t o  the  



- - 

domestic market and t h e i r  regression coe f f i c i en t s  were not s t a t i s t i c a l l y  
1 - - - - - -- - - - 

s ign i f ican t .  The s t rong  pos i t i ve  aesociat ion between $ and Xm f o r  t o t a l  

manufact&and o the r  h i  growth indus t r ies  tends t o  support our. P 
hypothesis t h a t  manufacturing growth, i n  Singapore is export -induced. 13 

\ 

The dpmy var iab le  added l i t t l e  t o  the  explanation of output variance, 

I n  e igh t  cases,  t h e  pol icy s h i f t  influenced output behaviour i n  a pos i t  i r e  

d i r ec t  ion,  but i n  only two cases  was st a t  ist i c a l l y  s ign i f i can t  .- .In nine 
- - -- 

cases,  there  did  not appear t o  be a pos i t ive  e f fec t .  This, however, does 

not necessar i ly  mean t h a t  the  r e l a t i onsh ip  is non-existent. A manufacturing 

upstwge did  take p l ace  when the gover-ntne& began t o  ae t ive l3-  mete exports T 
S f t e r  1965. The - f i s ca l  pol icy measures described i n  Appendix B could have 

> .  

had an i n d ~ ~ e n d e n t  e f f e c t  on output growth, but t h i s  could not be ve r i f i ed  

empirically due t o  t h e  lack of adequate data. 

The above findings from time-series regression ana lys i s  suffered from 
9 * 

t he  shortcoming tha t  t e observed period is shor t  and he&e t h e  degrees of  P 
t v freedom dropped t o  low level.  This may r e s u l t  i n  a higher standard e r r o r  

of regression coe f f i c i en t s  and lower t-values f o r  some industr ies .  With a 

larger number of observations,  it is pos l e  t h a t  some csef  f i c i e n t s  could 

becme st a t  ist i c a l l y  s ign i f ican t .  a r t  h ore ,  multicollinearity between 

per  cap i t a  income and m d f a c t u r e d  exports  appeared t o  be high fo r  some 

industr ies .  I n  addi t ion,  regression disturbances were s e r i a l l y  correla ted 

i n  some cases as detected by the  Durbin-Watson t e s t .  Although our findings 
- - -- 

should be in te rpre ted  with caut ion because of t he  above l imi t a t i ons ,  it 
- - -- - -- -- - - - - - -- 

nonetheless suggests t h a t  marmfacturi& output is s ign i f i can t ly  influenced 

by manufactured exports, 

l3 k t h e r  evidence using a d i f fe ren t  approach w i l l  be demonstrated 
i n  Chapter IV.  



3.6 Role of Direct Foreign Investment 
- -- A- - - - - - - - 

Before 1960 there  were severa l  foreign manufacturing firms operating 
% 

i n  Singapore. However, t he  main surge of foreign d i r ec t  investment did not 

come u n t i l  the indus t r i a l i za t ion  impetus of the 1960s; As shown i n  
d 

Appendix Table A-3.10, t o t a l  foreign investment i n  fixed a s s e t s  w a s  

S$157 mil l ion i n  1965. By 1970 t h i s  had increased t o  a995  mil l ion and t o  

~$3 ,054  mil l ion * i n  1974, a 2Gfo ld  increase within 10 years. I n  1965 

United Kingdom led  a l l  other  countries i n  t o t a l  investments, followed by 

the Netherlands, Japan and the  United States.  -By 1969, United S ta t e s  had 

surpassed a l l  other countries.14 I n  1974, U.S. foreign investment 

accounted fo r  35.4 percent of t o t a l  foreign investment, the  United Kingdom 

" 13.9 percent,  ,the Net herlands 13.8 percent, Japan 11. 6 percent, West Germany 
r 

3.5 percent and others  21.8 percent (see Appendix Table A-3. 10) . 
4 

Foreign investment i n  the  manufacturing sector  by industry groups as 

1965 "petroleum ref inery and petroleum product st? accounted f o r  63.1 percent I/ 
./ 

of t o t a l  foreign investment. Other indus t r ies  were "basic.m&tal indus t r ies ,  

metals and engineering and transport  equipment It ( 12.1 percent 1, "food and 

beveragest1. (5.7 percent ) and ttehemicalslt (3.2 ~ e r c e n t  1. I n  1974, petroleum 

refinery.and petroleum products w a s  still the s ingle  la rges t  area of 

foreign investment, but "e l ec t r i ca l  products," "electronic products," 

" sc i en t i f i c  equipment, photographic and op t i ca l  g ods" and "p las t ic  productst1 C 
indus t r ies  showed s igni f icant  expansion. O i l  r e f  i h i e s  now make Singapore ,- 

1 - - 
' .  

the worldt s t h i r d  la rges t  ref inery center.15 I n  the  kt, Japanese 

14 See Singapore, Economic Eevelopment Board Annual Report 1974-1975, 
p. 16. 

l5 The two la rges t  re f inery  centers i n  the world a r e  Rotterdam and 
Houst on. 

2- 



. ' -- I - ----- - 
- 

investment ;as concentrated i n  ahipbuilcting andrepair, but i e  ;ow branching 

out i n t o  machinery and equipment, including prec is ion  b a l l  bearings,< * 

phot cigraphic and precis ion-  equipment. E l ec t ron ic  and e l e c t r i c a l  products 

and components a r e  the  major f i e l d s  f o r  U.S., h t c h  and Geman firms. Hosg 

Kong and Taiwan investments a r e  mainly i n  t e x t i l e s ,  c lothing,  r a d i o a n d  * - 
other  consumer goods. 16 

Lp- - -  

Foreign investment contributed s ign i f i can t ly  t o  i n d u s t r i a l  a c t i v i t y  

i n  Singapore. Some of  the  majo; indicators- are shown i n  Table 3.8. I n  

1971, firme with fore ign  investment' made a p  25.7 percent of the total  

number of firms, but accounted f o r  63.2 percent of t o t a l  employment, 64.9 

percent -of t o t a l  output and 75.3 percent of value added. Although it  has 

J 

< 

cont r ibu t ion  of  Firms with Foreign Inv&tment8 - - - - 

i n  t he  Manufacturing Sector,  1971 
.1 

x. 

Census Total  With Forsign % of Census 
Investment , Tot a1 

L 
- 

No. of Establishments 1813 ? 466 25- 7 
P 

- liinployme& 140 9 552 68,674 - 63.2- . 
4 9 699 Out put Value ( S m )  3.9050 64- 9 

Value Added ( ~ $ m )  1,367 75.3 

Source: Singapore, Economic Development Board Annual Report 1971-72, p. 9. 

l6 Hughes and You (1969). 



; beep claimed t h a t  ' f o r e i i n  investment limits export expaasion, l7 t h i e  does 
d - 7 

- 

not seem t o  be t h e  case of Singapore. On the  contrary,  foreign investors  . ' 
9 

. helped Singapore develop export markets. Finns wiith fore ign  investment 
/ 

accounted, f o r  90 percent i r e c t  exports. Th5s is an exceptionally 

18 
high proportion. , . 

T ' t .  b 
i / 

A study conducted by the N a t  'onal Product ivi ty  Board found tha t  t 
foreign firms performed b e t t e r  t h  oca l  firms i n  t e r n s  of value added per 

- 
- - --- - - -  - .- 

worker.19 Similar r e s u l t s w e r e  obtained i n  a 1972 study by the  ,same board 

o f  manufacturing firms i n  Jurong. Foreign-owned c m a n i e s  had a higher 

l e v e l  o f  labor producfivit  y performance and l o c a l  firms. 20 

One of the  f ac to r s  which accounts f o r  the  grea te r  product ivi ty  of foreign 
I 4 

firms is the high degree of export o r i en t a t ion  of the  firms. With la rger  

markets, these firms could enjoy economies of scale ,  

i 

A 

! 

I n  the ear ly  1960s most foreign investors  were welcome i n  Singapore as 

a meam of easing unemployment, Beginning i n  the  l a t e  19608, high technology 

indus t r i e s  were given p r i o r i t y  primarily because they were expected t o  m a k e  

the m o s t  s i gn i f i can t  contr ibut ion t o  s k i l l  development and technological  

advancement. I n  addi t  ion,  'the products would Qe rnark6table on a world-wide 

- 
, '  

I' Evidence on t h i s  point va r i e s  and depends g rea t ly  on a .coua t ry t s  
general  s i tua t ion .  For example, Safar ian 11964) found t h a t  foreign-owned 
firms i n  Canada had a b e t t e r  record of exports than Canadian-owned finah, 

Hughes ( 1969) reported i_g the  survey-$ha$ -4ome -of the- foreign - - - -  - 

inve'stors l imited the a b i l i t y  of t h e i r  Singapore-affi l iated f o m s  t o  -ex-oort, 
but they were a minority. I n  o ther  cakes a &mpany's i n t e rna t iona l  polic,x - 
had the  eGme r e s u F d t h o u g h  no f o ~ a l ~ ~ r 6 ~ e n t ' t o t h i s  e f f e c t  was signed, 
but t he  number of  such companies w a s  again small." 

'' The study covered 12 indus t r ies  and 165 firma over t h e  period 1968- 
1970. Goh and Chew (1973)~ 



bas i s  and had good growth prospects. 
- -  - -- 

Pi 

7 I n  summary, t he  pa r t i c ipa t ion  of  foreign investment i n  the! indust rial 

a c t i v i t i e s  of Singapore -has contributed s ign i f i can t ly  t o  t h e  count&'s - 
i n d u s t r i a l  growth. The bene f i c i a l  e f f e c t s  of\lt inat  i o n a l  corporations 

on LDCs a r e  the  technological  know-how -and the  ready in te rna t  iona l  markets 

they br ing wifh them. These two f ac to r s  were s t r e s sed  by t h e  Government 
5 

of ~ i o g a p o r a . ' ~ ~  The e&erienc+ of Singapore ind ica t e s  that . it- is-poseibk---- - - 

f o r  a small  country with l imi ted  natura1,resources t o  develop an expandi 

va r i e ty  of" modern, sophis t ica ted  manufactured goods f o r  exports. A s  s t a t  
L k - -  

by Hel le iner ,  "manufacturing f o r  exports is the  "new f ront ie r"  f o r  C 

- 
i n t e rna t iona l  business i n  t he  less-developed world, and process and component 

JP 
+ - 

spec i a l i za t ion  is l i k e l y  t o  become the  ch i e f ,  o r  at any r a t e  the  e a s i e s t ,  

avenue f o r  less-developed count r ies  seeking t o "  expand t h e i r  manufacturgd ' 

export s. 2'2 

3.7 Assessment of Singapore ' s Indus t r i a l i za t ion  Strategy , 
and Pol ic ies  

During 1959-1965 Singapore adopted a p ro t ec t ion i s t  import-substi tution 
a f 

poiicy,23 hoping tha t  a singapore-Halaysia Common Market would be es tabl ished 

21 Goh Keng Suee , a rch i t ec t  of Singapore I s  ' i ndua t r ia l iva t  ion and one 0 
time Finance Hin is te r  (now Deputy Prime ~ i n i s t e r ) ,  once s t a t e d  t h a t  "we 
have made long and strenuous e f f o r t s  t o  a t t r a c t  fore ign  investment i n t o  
Singapore, but not because we need the  money-. The hi.@h-l=el o f p o u r  - - - - - -  

overseas a s s e t s  show t h a t  we have more than we can usefu l ly  spend in, 
Singapore, We welcome fore ign  investors  f o r  two th ings  they brought with 
them - technoIogy and m&Fket.w Goh Clq72), p. 278. A , 

\ 
a 22 Hklleiner (19731, p. 31. *- \ 

i 
f 23 Unlike many dewlopi& c o u n t r - s  whose pro tec t ion  applied t o  wide- 

ranging import-compet ing  indus t r ies ,  Singapore's p ro tec t ive  t a r i f f s  w&e 
applied t o  se lec ted  cbmmodities only. . ,  



fn t h e  near future. WZ€E-€he .3FfSF=onof Singapore from the Yede~at ion of 
/ 

Malaysia i n  August 1965, Singapore switched t o  an out ward-looking po25cy 

(see Chapter I). This proved t o  be a wise policy s h i f t  as shown by rapid 
% 

i ndus t r i a l  growth a f t e r  1965 b e e  Tables 3.1 and 3.2). . Many developing 

countr ies  which have rigorously import subs t i tu t ion  policy have1 

faced d i f f i c u l t i e s  a f t e r  t h e  "easy phasen, of import replacement hae been 

e completed. ' f h i ; ~  c m e s t o - a n  end because- 0 f - t h e - ~ ~ ~ i t ~ ~ ~ e 3 i c  -. 
A 

markt and the  lack of. fo"reign exchange tq pay fo r  t h e  r a w  materials and 

other imports required, This policy a l so  leads t o  a d i s t o r t i o h  of resource 
- -- - - - - - -- - - - - ---- - 

a l loca t ion  with. high- cost domestic industries.  The experf ence of the  L 

Philippines and Thailand which vigorously pursued protecj$ionist import ' 

subs t i tu t ion  po l i c i e s  i n  the  1950' s and 1960's are cases i n  point. Hyint , 
in;  a summary repor t ,  on Southeast Asia's econom~5 writes: 24 

The Phi l ippikes Gent through t h e  easy phaae of import 
subs t i tu t ion  during the  1950'8, but guffered from slow 

-- - - -  

i n d u s t r i a l  expansion and balance of payment 
d j f f i c u l t i e s  during the  1960's. This is cha rac te r i s t i c  
of the  d i f f i c u l t  phase of import subst i tut ion.  
T h a i l y d ,  having gone through the  easy phase of import 
subs t i tu t ion  during the  19601s, may now be approaching 
the d i f f i c u l t  phase. 

However, there  are  a l so  successful cases of import subs t i tu t ion  

development. Taiwan and South Korea concentrated t h e i r  import -subst i tut ing 

e f f o r t s  i n i t i a l l y  on l i g h t  and r e l a t i v e x l a b o r - i n t e n s i v e  industr ies  which 

did not involve s igni f icant  economies of scale. Hence, - these industr ies  
- -- - - -  

- - - - -- - -- - - -- - - - - - - - - - - 

could be run  reasonably e f f i c i e n t l y  with low wt volumes. Although both 
- - -- 

Taiwan and South Korea sh i f t ed  t h e i r  pol ic ies  from import subs t i tu t ion  t o  

manufactureh export expansion i n  the 1960's. they did not remove &l 
3 

1 - - - p  - 



= k  ' 25 government i n  men t ion  inheri ted from the  former s t r a t e m ,  
I - -  - - -- - a pre 's  

8 

exper>ence is r a t h e r  unique i n  the sense tha t  t h e  inward-looking policy 
I 4 0 I 

1 , las ted only a ' b r i e f  period from 1959-1965. f i r t h e m o r e ,  its import 

; t 4 ,  

subs t i tu t ing  e f f o r t s  a l s o  concentrated oh selected labor-inteensive 

commodities and l i g h t  .zindustries. * Its t a r i f f s  were a l so  geherally lower 

than those of '  other  Southeast Asian countrieseZ6 When the  policy s h i f t  , 

tooli place *in ~966 ,  custom t a r i f f s  f o r  t h e  protected cornmodit i e s  were 
- - --  - ----Ah- 

_ _ -_ 
L 

gradtially As a consequence, the. c&et it ive  eff ic iency of 

the formerly protected indus t r ies  has increased. 

- - ---/ - 

i- -The i n s t i t u t i o n a l  akrangements and policy measures implemented are 

outl ined i n  Appendice B Md C. Singapore w a s  s u & e s p h l  

modern inf ras t ruc ture  t o  megt indua t r i a l  ngeds. ~ e w '  

-7 can match the  qual i ty  of public aervices  auch' as water, power, 

f 
' 8  colrmunicat ion and port f a c i l i t i e s  by Singapore. Another achisvemedt 

w a s -  the  c rea t ion  of i n d k r i a l  estate* i n  Jurong Town and &her locations on . 

the  island. - These e s t a t e s  were used t o  overcome two po ten t i a l  bar r ie rs :  . = * 
' /  . . 

(.a) the l imited ava i lhb i l i t y  of land at reasonable prices,. and (b) t he  + 

r 
* 

ef fec t ive  proqision of economic infrastructure.  The indus t r i a l  e s t a t e s  

i n  Singapore have reduced investors  '- capi t  a1 requirements by providing factory 
- 

* '  7 

buihiirbgs w d  land 'on easy3 t e,rms. The durong - indus t r i a l  e s t a t e  has absorbed . . 
i 

JI 

a high proport ion  of the  n e w  indus t r ies  and &ears t o  beve beep a 

35 - - - 

t- 
28 See Asian Bre lopasnt  Bank Special Repoi (1971). gp.  2%,251, 

~ ~ ~ n d i x  IY. - 

- -- - 
- - - 

27 1973, only 106 it- o f  commodities weredunder protect irrs 
- 

< t a r i f f s  as cwpared t o  315 items in 1s9. See Lim-Nair-Razak (1974). p. 117. 



subs tant ia l  incentive f o r  the  im&stric deveaopment of singapore. , 

, . % - ~ 

* '  The Economic Development Board (EDB) of Singapore ia ef f ic ient  and 
9 

quccessful i n  promoting investment. 28 EDB i n i t  i d l y  concentrated on 
- 

ass i s t ing  new entrepreneurs, jhrt i c u l i r l y  foreign inveet om, (The specif ic  - 
2 

functions of EDB are  outlined i n  ~ b ~ e n d i x  C). Investors were not faced with ' 

long and tedious n e g o t i a t i b k  with a number of government organizations. 

To increase manufactured exports , assistance by government is needed 

i n  ce r t a in  cases i n  order - t o  of fse t  higher costs  osf industr ies  created by 

protection and other 'obstacles i n  foreign markets. I n  Singapore, exporters - 4 

can obtain drawbacks on 'imporred inputs and 

concessions fo r  developing new markets (see 
%' 

receive subs tant ia l  

Appendix B). These 

income tax  

forms of 0 

t 

export -subsidy may enable exporters t o  practice marginal cost pricing without a 

large domestic market base. h c h  export incentives could be jus t i f i ed  on 

infant-industry ground, However, there is no evidence t o  show that  these ' 

tax  concessio-ns have -reinforced Singapore '8 export drive. 
s 

Singapore has granted income tax concessions varying from f ive  t o  t e n  . 

i 
years t o  "pioneer firms" as a 

provisions are probably 

value to foreign investors is 

stimulant t o  investment (see Appendix B) .+ 
more at t r ac t ive  t cr loca l  entrepreneurs. Their 

doubtful, I n  a s w e y  of foreign investment , 

- 3  - 
i n  Singapore, it was found tha t  other factors  such as goverquent's "pro- 

, * 

28 Singaporetq m, established i n  1961, w a s  the f i r &  agency of i t 8  --- i ' - kind set up i n  Southeast b i a n  countries t o  deal with the pro6IGnE3i - 
stimulating investment i n  industries. See Asian Development Bank Special 
Report ( 1971 , Part 111. , -  \ 

ck r< ' 
. I  

C 



administration were given more weight by the  respondents.29 Tax coii5eseionsC . 
& 

A bottleneck faced bg ore w a s  th%shortage of s k i l l e d  workers r/ 

and qual i f ied  t e c h n i c i ~ s ,  and professionals. ~ e c h k c a l  and 

professional schools have been e x p h c d  and on-the- job t r a in ing  intensified 

B 
(see Appendix C) . The main obstacle t o  a t t r a c t i n g  s k i l l e d  workers i n t o  

'manufacturing a c t i v i t i e s  is the  wage s t ruc tu re  of the economy which is - 
- - --- 

biased against blue-~011% workers. A t  present, earnings of s k i l l e d  workers 

. are not much higher than an ordinary white-collar worker i n  the  service and 
* 

commercial The long-term solutaon is t o  ree t iuc ture  ' the -wag% 
- - - - - 

- 
system i n  favor of the  skilled,workers. ' 

- 
P - 1 * .  " 

a .  - -;7& 

In s i n d o r e ;  th manufacturing sector  has a larae n&b& of small- 

1973. 72.1 percent of ~ e s t h b l i s h m e n t ~  *ere small, 17.9 perc&nt med%ma , 

% # .  

- 1 
added were l e d  than 30 percent I~ppond ix  Table ~-<lij. Al.tho@gh s&e - 

- 
= f 

3" 

e 
C 

.' ' '" . I  D r 
i -. 

. a , , :  ecof$mies t a d  p irnpbrtant constraint  on the dbrelopment of &nal&'"firms, - . 
r, . I 0  

@' '. , . 1 " 1 ,- , + , there  are a considqrab1"eumbe~ of i n d w t r i e ~  whose i l a n t s  cep operate* C s  

, * a. . rC - 

- . 
< . %  / 

297 Hughes ,and Y &  (1969). I n  a" summary ;eport oh Southeast Asia's I - " <  

eConaay i n  the 1970s, m i n t  a l s o  s t a t ed  t h a t  "the first th inge tha t  should be , * - 
t h a t  forelgn inveotors a r e  l e s ~ ~ i n f l u e n c e d  8 - t h e  %and-p~t~~  - : % 

tar concessibns than. by ' factors wwch a f fec t  t he  t o t a l  .busin&s envir&< - 1  1 
'me,n$ m y  a r e  =org concemmed- ui  t h-tge *rductionI1of ?iGeaGratic &G.Gols :" - 

< .  

and adnrinistrative ineff ic iency yhich  hnderqs the-,day-to-day runhing 02 the 
~ ~ w % t k t h e L P m g e r - t e r m  sense of securi ty-  freedom from. . .  

' . p o l i t i c a l  -uncertainties-which eneble them t o  make long-term business - - 
-  decision^.^ Myht (19?), p. 191. , 

. * 
- 30 ~ i n ~ d ,  EiationHf ~ b a ~ c t i &  9; a P ia imin& ~ ~ i i & - i j ~  r 

: Rage Structure i n  Sinmaore Cmimeographed?, une 197.3. --- . * , 
1 ' 



e f f i c i e n t l y  at low l e v e l s  of output. S ta ley  and ~ o r s e ~ l  have s h d n  a la rge  
- - - -- - - - -- -4 - , 

number of small i ndus t r i e s  co-exist  s i d e  by s i d e  with la rge  corporations i n  * 

t h e  ~ m e r i c i h  qconomy, evident ly  at e f f i c i e n t  l eve ls  of production. For the  
\ 

domestic mar&, t h e  advantage of minimum transport  cos t e  would allow many 

l o c a l  f irms t o  operate  at competitive levels.  I n  the  pas t ,  t he  Government 

\ 
of Singapore has l a rge ly  a s s i s t e d  la rge  industry. Incrdased government /1 

support of the modernization of techniques and s k i l l s ,  management and 
2 -  - - - -  - - -- - 

-- 

marketing fo r  small  indust\fy o f f e r s  considerable potent ia l .  

We have out l ined the perfomance and s a l i e n t  c h a r a c t e r i s t i c s  of  output 

growth and export expansion of the  manufacturing sec to r  i n  Singapore a f t e r  

1959. I n  our t ime-series regression ana lys i s  of,khe behavior of manufacturing 
,' 

,' 
output,  we have shown t h a t  manufacturing output growth can be p a r t i a l l y  

C 

"explained" by the  expaasion of manufactured exports which tends t o  support ' 

our hypothesis t h a t  manufacturing grout h was export -led. I n  addi t  ion,  we 

have found pos i t ive  consumption e f f e c t s  as indicated by pos i t i ve  income and 

population coe f f i c i en t s  f o r  ,the majori ty  of industry  groups. We have a l s o  
' 

examined the  r o l e  of p r iva t e  foreign investment, Data showed t h a t  foreign 

firms contributed s i g n i f i c a n t l y  t o  manufacturing a c t i v i t y  i n  te& of gross  

output ,  value added and d i r e c t  exports. I n  the  next chapter,  we s h a l l  

I 
\ 

5ndertake an extended ana lys i s  of "sourcesn and pa t t e rns  of  manufacturing 



CHAPTER IV - 

SHIrn-sw ANALYSIS 

I n  t h i s  chapter,  w e  s h a l l  focus our a t t e n t i  on the process of . 1  

t r a n s i t  i on  from i n i t i a l  import -subst i t u t  lron industhial izasion t o  - one 
- 

oriented towards exports, A shif t -share analysis  based on a modified a I Chenery-Lewis40 igo model which apportions output' and value added growth 
- - -  - 

i n  manufacturing t o  ( i )  import subs t i tu t ion ,  ( i i )  domestic demand expan- 
O ' 

sion,  and ( i i i )  export expansion w i l i  be ut i l ized.  

4 - 
- -  

disagreement about & b p r o p r i a t e  measure of import 

subs t i tu t ion ,  we s h a l l  f i r s t  assess  the possible al ternat ives .  We s h a l l  

argue tha t  Chenery s reference framework of non-propbri iona l  growth is a 

sound measure with reference t o  a small open econFy such as Singapore, 

The shif t -share &dysis w i l l  provide addi t io  da ta  on the in te r -  ";p 
t, 

relat ionships between output (value added) and dpufac tured  exports and on 
2 

A 
9 f  

s t r u c t u r a l  changes i n  manufacturing. "* -  - +- - *?  - --- *B - -- - 
4.1 Concepts and Measures of Import Subs t i tu t ion  

Various measures of import subs t i tu t ion  have been developed, ' The - 

severa l  measures w i l l  be examined and the  most appropriate one selected, 

K 

( a )  Zero Growth: 

industry as mart subs t i tu t ion  s ince i n  its absencfl addi t ional  imparts 
-- - -- 



2 would have been necessary t o  maintain t he  same ava i l ab i l i t y .  Hence, 
A -- - -  A 

import s u b s t i t u t i o n  is sa id  t o  take place i n  industry  i when , - 
Qi2 > Qil ' O 

where Q is the output of  f n d w t r y  i i n  period 2 and Qil output of  i 2  ' ? 
industry i i n  i n i t i a l  period 1, This d e f i n i t i o n  is va l id  only under zero 

growth when all increases  o f  domestic production can be considered import 
2 

replacement.  his does not take  i n t o  account h due t o  i n t e r n a l  
- - -- - - -- - -A - - - 

market o r  export expansion, 

\ 

' (b) Optimal Growth: 
- 

rS 
3 -  Desai suggests an a l t e rna t ive  measure of import sube t i t u t ion  based 

Z 

on opt imal i ty  i n  a general  equilibrium framework f o r  an economy, 
4 

Let OIMl, 02% and OIS1, 02S2 denote optimum imports and suppl ies  o f  - 

commodity x respect ively,  .{Subscripts represent i n i t i a l  and l a t e r  periods.) 

I f  0 Ml/OIS1 > 0&$/02S2, then  t h e r e  is a pos i t ive  import subet i tut ion.  In 
2 - 

ot*r words, e i t h e r  -an import decrease o r  supply' increase i n  .period 2 ( i n  

"opt imm" amount ) l e ads  

based on the assumption 

t 

t o  pos i t ive  import 8ubst i tut ioq.  This measure is 

t h a t  optimuhl po l i c i e s  were followed i n  each period. 5 

,J The l im i t a t  ions of t h i s  measure have been explored by t h e  same author. 
6 

t 
9 - 

Dbsaiis concept of  "optimsl" import subs t i t u t ion  is of &e only i f  optimum 

 his waa pointed out i n  a st-udy by Hoffmann and Tan  (1971). 

4- --- - 
Dptilsal'ity is defined here as the point of tangency o f  s o c i a l  

indifference curve and production p o s s i b i l i t y  curve i n  a tw-t o r  two- 
good t r ade  model. 



imports and suppl ieq  can-be meaningfully defined and empir ical ly  iden t i f ied .  
- - - - - - - - - - - 

The basic problem with t h i s  concept is t h e  d i , f f icu l ty  of iden t i fy ing  such an 

optimum empirically. 

( c) Balanced Growth: 

lr 

Hoffmann and Tan suggest the  use of balanced growth $ l a  Nurkse as a 

reference framework, i d e .  "growth according t o  t he  development of i n t e r n a l  

f a c t o r  i n  the  process of i ndus t r i a l i za t ion  because the re  a r e  po ten t ia l  

savings i n  such fonns as disguised unemployment - and - _unproductive - -  consumption. 

it is ra the r  t h e  shortage of demand. r e s u l t i n g  from t h e  mall s i z e  of t he  , 

domestic market or  t h e  low l e v e l  of purchasing power f o r  domestically 

produced goods t h a t  has  discouraged i n d u s t r i a l  development. Therefore, the  

doctr ine of balanced growth wa6 advanced: 9 

The so lu t ion  s e e m  t o  be a balanced pa t t e rn  of i n v e F e n t  i n  a 
" 

number of i ndus t r i e s ,  s o  t h a t  people working more product'ively, 
with more c a p i t a l  and imported techniques, become each others '  
customers. I n  t h e  absence of vigorous upward s h i f t s  i n  world 
d e m d p f o r  exports  of primary produfts, a l o r  income country - 

A.' 

through a proces-s of d ive r s i f i ed  growth can bring about upward 
s h i f t s  i n  the  domeatic demand schedules by means of increased 
productiv$ty and therefore  increased r e a l  purchasing power. I n  
this way, a pa t te rn  of mutually supporting investments i n  d i f f e r en t  
l i n e s  of production can enlarge the  s i z e  of market and help t o  
f i l l  the  vacunm in the domestic economy of l o r  ipcome areas. 

-c. 

A measure of import subs t i t u t ion  following Nurkee' balanced growth 

- 
\ framework can be derived as follows r 

7 

Let D be+he e i i a  of  i n t e r n  market. 3%-size-of- thrintermd L e t  

ti 
7.~off6mn.n and Tan (19'7l), p. 146. 

Nurkse (1958) ,' repr inted i n  Meier (1970), 2nd ed., p. 363.- 
P; 



where Q is t h e  domestic output, M imports and X exports. The measure of 

import subs t i tu t ion  thus becomes the import-mar* r a t io :  

- 
I f  t h e  i . p o r t - w s k & r a k d e c r e a s e ~  due  t o  a decrease i n  M and/or an _ 

i increase i n  production net  of exports, import subs t i tu t ion  has taken place, 

This approach may be applicable t o  la rge  countries where it is possible t o  
- - 

grow i n  l i n e  with the  in t e rna l  market for  an industry and where kxplo i ta t ion  

of sca le  economies does not depend on external  markets. However, Nurkse's 

doc t r ine - i s  not applicable t o  a small country l i k e  Singapore where economies 

of sca le  and the lack  of a var ie ty  of resources preclude the  simultaneous 

establishment of a large number of indus t r ies  producing fo r  the domestic 

market. 

(d l  Non-proportional Growth: 

Non-proportional growth has been incorporated i n t o  Chenery's 10 

- concept of import subst i tut ion.  Chenery apportions the  increase of domestic 

lCI i ndus t r i a l  output t o  ( i )  growth i n  demand and t o  ( i i )  changes i n  the r a t i o  

of domestic output t o  t o t a l  supply, which he c a l l s  import subst i tut ion.  We 

shall r e f o m l a t e  Chenery's model as followa: 

Notat ions: 
- - - - - - - - 
Q = domestic production of manufacture6 

I4 = manufactured imports 



r 

11 H = ,*domestic demand f6r manufactures 

D = H + X, t o t a l  demand fo r  manufactures - 
Y = W  

Subscripts 1 and 2 represent baee and l a t e r  periods respectively.  

We begin with the ident i ty:  
+ 

where t o t a z  supply eqrrads t o t a l  demand. A -- - 

Define : 
U -e ...................... 

S (2) 

- Chenery analyses t h e  difference between the  ac tua l  growth of output 

i n  industry and the  growth which would have'occured i f  that industry 
P 

had grown by t h e  same proportion as W. .He describes the  difference as 

Y h e  deviation from proportional growth,I1 6 Q. By def in i t ion ,  the 

following ldent i t y  holds: 

From (21, 

Q Z US Z ~ ( H + x )  Z Since: 
h. 

I n  addition: the  de f in i t ions  of d ~ ,  6 H and 6~ a r e  analogous t o  

The domeatic d a d  for manufactures 4 c l u d e a ~ b o t ~ & ~ m r p t ~ d ~ a t  e 
and final demand, broadly defined. 

I 



- - --- 

On the  bas i s  of equation *(7) ,  Chenery s t a t e s  that t h e  non-proportional 
* 

growth of domestic output, sQ, is due t o  two causes: 

(a )  Deviation from proportional growth of demand f o r  Q: 

This growth i n  demand is based on the assumption t h a t  t he  r a t i o  

\ 

iL of output t o  t o t a l  supply is held constant. 

(b) Import subs t i tu t ion :  ( u2 - ul S2 

I n  essence, t h i s  portion is the  change in domestic output implied 

by the  ac tua l  change i n  the  r a t i o  of domestic output t o  t o t a l  supply. . 7.- - 

Define : 

where m is the r a t i o  of imports i n  t o t a l  supply. 

It can thus  be ve r i f i ed  t h a t  (u2 - u1)S2 = - (m2 - q ) s 2 .  This means 

t h a t  an increase i n  t he  r a t i o  of domestic production t o  t o t a l  supply implies 

a decrease i n  import content,  o r  v ice  versa. Therefore, import subs t i t u t ion  

can be defined i n  terms of t he  propordon of imports i n  t o t a l  supply. I f  

domestic production r i s e s  f a s t e r  than imports, import subs t i t u t ion  is sa id  
\ 

t o  have taken place;  i f  imports r i s e  a t  a more rapid5rate  than domestic . 

output,  t he  opposite of import svbs t i t u t ioh  (negative import subs t i t u t ion  

or  trimport l ibera l iza t ion")  is occuring. 

-gmrLkbaD- t h e m e t i c a l  j u s t i f i c a t i o n  f o r  d l  open 

\ * 
l2 It can a l s o  ba -esseC i n  the folloring dfecrtte fa=: 



economies. Theoret ical ly ,  a small country ' faces &C$Tiiii s e t  6f p ~ Z & F ~ t  

which it is able  t o  exchange commodities. Harry Johnson demonstrated t h a t  
i 

a, i n  a neo-classical  two-factor two-good model, growth based on Hicksian 

neut ra l  t echnica l  progress i n  industry  w i l l  lead t o  an absolute  reduction 

i n  t he  output of the  other  a t  constant terms of trade.') Similar ly ,  
4 
Rybczynski has shown t h a t  ii the  same neo-classical  t r ade  model, t he  growth 

, .  
of a f a c t o r  w i l l  lea& t o  a -dec l ine  i n  t he  output of t he  ind~stry-ueingtBe~--~-~-~ 
I - < 

14  other  f ac to r  intensively.  In  both of t h  e cases,  non-proportional growth "B 
would be t he  consequence. Furthermore, f r m & o l i c g  point of view, non- 

- - - 

\. 
proportional growth has compelling relevance f o r  a small open economy-like 

- 

Singapore,which l acks  na tu ra l  resources. 
- .  I . 

4.2 A Modified ~ o d e f o f  llSourceslv of Indus t r i a l  Growth & l a  Lewis-Soligo 

Having discussed t h e  v a r w s  measures of import subs t i t u t ion ,  we shall 

present a modified model of llsourcesll of i n d u s t r i a l  growth along the l i n e  of 

~ e w i s - ~ o l i ~ o ~ ~  which p a r a l l e l s  that used by Chetlery. 

(a) Analysis of ~rowtk+xC6ross Output: 

.We s h a l l  f i r s t  dea l  with t he  ana lys i s  of growth i n  terms of gross 

output. Lewis and So go a r t  with t he  following i d e n t i t y  (notat ions  same u"" 
ad 

a s  the  preceeding sec t ion) :  

l5 Lewis and Sol igc  (1965) and led. (1969). 



For f i n i t e  changes, 

bQ = u 1 ( A H  + A x  + ( u , - q )  S2 ...... (+a)  

or: AQ = ( u 2 - q )  S  + u l  A H  + q A X  ...... (1l.b) 2  

Since A S  r A D  A H  + A X ,  

I 5 
C The change i n  domestib output -has now-been separated, i n t o  t h r e e  

d 

(EDD) and ( i i i )  expansion of exports  (EE). I n  order t o  f a c i l i t a t e  in ter ;  

indus t ry  cornparisions of t h e  r e l a t i v e  contr ibut ion of each component t o  t h e  

\ change i n  output, we can d iv ide  both . s i de s  of equation (12) by A Q  t o  express 

t h e  contr ibut ion a€ each component as a percentage of t he  t o t a l  change i n  
f 

industry  output. Hence, re obtain:  

where thG'.)ues of outpuf increas& are r e l a t ed  to. 

( i )  import subs t i t u t i on  

u, ( A S  - A x )  



( iii export expansion - ' 

U 

(b)  Analysis of the  Growth i n  value-ahded: 

S The ana lys i s  above has been car r ied  out i n  terms o f d h e  gross value 
i 

C , 
/ - of domestic output. From a pol icy point of view, it is of considerable 

i 
- i i q o r t a n c e  to.* t h e  impect-ai imp&-su8sIAtution end e * ~ t -  expanshn 

on income and r source a l locat ion.  Income creat ion can be analysed i n  terms 
L b J 
of the  growth of value added s ince  t h i s  measures t h e  ion t r ibu t ion  of domestic 

-3 - -- 

f a c t o r s  of production t o  output.> pr ice  r a t i o s  among a c t i v i t i e s  remain 

generally unehanged and there, no subs tan t ia l  monopoly r en t s ,  t h e  value 
L 

added f igures  i nd ica t e  how fac to r  a l l oca t ion  is af fec ted  *by import subst i -  

t u t i o n  and export expansion. For this reason it is usefu l  t o  analyse the 

growtht of value added. 

The changes i n  value added can be a t t r i bu t ed  t o  the  same "sourc " as 4 
t h e  changes i n  gross output. However, i n  addi t ion t o  changes h demand, 

t he  changing r e l a t i onsh ip  between valu= added and gross output over time and 

between indus t r i e s  should a l s o  be taken i n t o  account. Let r be the r a t i o  

of value added (V) t o  gross output (Q), i - e .  r = V/Q; i f  r remains constant 
- v' 

over time, then the  proportion of t h e  change i n  gross output due t o  any 

nsourcesv would be i d e n t i c a l  t o  the  proportion of the  change i n  value added. 
k 

of ~ a l u e  added muld+Lheref  ore,-m-asary. - -- 

v 

f o r  d i f f e r en t  ia stries would-iaply t h a t  i f  

i ndus t r i e s  grow at d i f f e r en t  r a t e s  over time, the  r a t i o  f o r  t h e  sec tor  as 

,;la whole rill change. 

i To decompose the  change i n  value added i n t o  its components, f i r s t  
1 

# 



then : 
- 

16 For f i n i t e  changes, equation (16) can be eqres$d as: - 
+ - - L - - - - - - L - - - -  - - 

r- , .  

The f i r s t  two tekms on t h e  r i g h t  hand s i d e  of equation (17) measure 

the  change i n  value added due to-expansion of domestic demand (EDD) and 
\ 

expansion of exports (EE) respect ively when both u and r a r e  t he  same ae  -4 

b 
i n  the b e  period, and third term measures the importame of import subst i -  

t u t i on  (IS) -while keeping the  v&e added r a t i o f i n  t h e  i n i t i a l  period 

constant. The last term i n . t h e  equation is a ffreaidualf t  o r  t h e  change i n  
I , 

the  r a t i o  of value added (CRVD) times the  value of output i n  the  second I 

? 

period ( s ince  u2S2z Q2). According t o  Lewis-Soligo, "it m ~ l l r e s ,  mong 

B 
other  t h i n e ,  the e f f e c t  of int ra- industry  changes i n  the composition of 

domestic output a s  well as change8 i n  technical  eff ic iency,  These f ac to r s  

d 
( -- 

z-om .quatic& (15). changes i n  value added can a l ao  be wri t ten aa: 

A V = U ~ S  
2 2 2  



* .  

%ethnical chan5ei' that Itfor each industry ,  changes i n  tly r i t i o  of value . 
' I 

rP 

added t o  value' of gross  output (which depend on the  change@ i n  the com- a 

pos i t ion  of domestic output)  a r e  independent o f - t h e  lDdpurceew of gross  -- L 

4 

output growth, i .e-.- of t h e  r e l a t i r e  importance of import subs t i t u t ion  versus, 
i 

home and, export demand growth." 1t has h e n  shorn that "intra.-induetry 

llsour&alt' of growth and h&=< ne i the r  rill .the r a t i o  of value added tb 
gross output be independeht'of the  soure& of growth."18 'it should a l s o  be 

pointed out that a number of othef f ac to r s  could Affect the  r a t i o  of value 

added t o  gross output,, f o r  example, the  degree of mechanization &d the  

r a t i o  of s k i l l e d - t o  unski l led '  labor.  Changes i n  the  s t r u c t u r e  of f i r e d  
B 

demand could a l s o  have an impact on the  "residual." 2 
' 

The empirical anrilysis \of t he  n~oourcesll of  i n d u s t r i a l  b o w t d  i6  - , a 

Singapore w i l l  be based on t model.. l9 It should be noted .- . 
c_i 

t h a t  Chenery-Lewis-Soligols measure of import subs t i t u t ion  has l imita-  

t ions .  A s  demonstrated i n  equatl6ns (3) and (9); import subs t i t u t ion  is 
. - - t  

considered t o  have faken place whenever domestic pfoduckion increasee bt a 

f a s t e r  r a t e  than import 8.. However, i n  the case' where 'dome6tic production 

remains constant while imponts a r e  reduced a s  a r e su l t .  of a u s t e r i t y  m e a h r h  
** i 

f Q ,  

and impbrt con,trol, import subs t i t u t ion  does not occur despi te  €he f ac t  
C - b 

l9 An a l t e r n a t i v e  method t o  Lewis-Soligo's measurement has been 
developed by Fane (1971). Fane argues t h a t  lithe correct  measurement of IS, 
Ellb and EE i n  large chang&s involves summing the  values of the sources of 
growth in all the comppnent small changes.I1 Yet his 9 a t i s t i c a l  r e s u l t s  
did not d i f f e r  s ign i f i can t ly  from t h a t  of Lewis-Sologo's. See Fane (.l9D). 



t h a t  t he  measure has a pos i t i ve  value. Furthermore, per fec t  s u b s t i t u t a b i l i t y  , 
- - - - - - - - -- - -- 

between domestic products and competing imports is i m ~ c i t l y ' e s e u ~ e d  i n  

Chenery's def in i t ion .  This may not be the  case because of product d i f f e r -  r, 
4 

ent ia t ion .  

4.3 llSourcesll of I n d u s t r i a l  Growth i n  Singapore I 

J - 
(a) Defini t ions  and ~teistidal Problems: 

A s  indicated i n  equ t i o n s  (12) and (171, the  ca lcu la t ion  of t he  
a 

\ 
llsources" of i n d u s t r i a l  growth is based on production, import and export 

' 

d&e. Pmduetion b&a are taken from Singapore's Report on t h e  Census  OF 

I n d u s t r i a l  Production which a r e  based on the  In t e rna t iona l  Standard ndus- 7 
trial C las s i f i ca t ion  (ISIC). Trade da ta  a r e , t aken  from the  United 

I 

Yearbook of In t e rna t iona l  Wade s t a t i s t i c s  which a r e  based on the  
> .  . 

In te rna t iona l  Trade C la s s i f i ca t ion  (SITC) . ,' Problems a r i s e  when two s e t s  
. > 

of da ta  &ch3are based on d i f f e r en t  c l a s s i f i c a t i o n  systems a r e  brought 

together. This problem has been so lved  by looking. a t  thecorrespondence of 

individual  commodity groups i n  the  two d i f t e r en t  c l a s s i f i c a t i o n  systems. - 
. . 

This is presented i n  Appendir D. . 
\ ,  

- I n  Singapore's published t rade  s t a t i s t i c s ,  only imports and exports a r e  

However, import* (M) include both te ta ined  imports (M ) and entrepat 
r 

imports (H,), hence: H = H +, H . On the  other hand, exports (x) includes both 
? . I? e .  -3 

, domestic exports (X ) and entrep6t expor t s  (X 1, hence: X = Xd + Xe. There- d e 

fore ,  i n  order t o  r e f l e c t  the  t r u e  p ic ture  of t o t a l  supply (S = Q + H) and . 
- - -  - -- - - -- - -- - 

t q t a l  demand (D = H + X )  of )lanufactures i n  equatiors (12) and - ( l 7 ) ,  entrep$t 

imports and expprts ,should 

supply of manufactures should 

re ta ined imports * (S  = Q + M ~ )  

excluded from M and X. I n  other  words, t o t a l  
\ 

be considered, a s  the  sum of domestic autput and 

and t o t a l  demand the  sum of domestic demand 



and domestic expor t s  (D = - 11 + - x ~ ) .  Unfortunately, entrep6t t r a d  
- - - - -  --- 

are not published. However, d i r e c t  manufactured expor t s tda ta  whimare a A 
* 

p a r t  of t h e  t o t a l  s a l e s ,  a r e  r e a d i l y  ava i lab le  i n  t h e  Census of I n d u s t r i a l  

Production a f t e r  1960. The l a t t e r  is used a s  t h e  measure of "domestic 

' exports",  though i t  is subject  t o  some under-estimation because pa r t  of 
0 2 

* - 
20 

, domestic wholesaler &es p y  be exported. Re-entry exports  a r e  ,estimated ' 

. by deducting domestic expor t s  from t o t a l  exports. We are a b l e  t o  es t imate  
-- up- -- - 

retained' manufactured imports by deducting entrep& exporte  from t o t a l  tC . 
t 

d 

manufactured impor t s l  These es t imates  a r e  subject  t o  two qua l i f i ca t ions :  . 

8 
I ,  
- -  -- 

f i r s t ,  entrep6t exports  p e  assumed to -be  equal t o  entrxpzt  Zmports which- . 
4 

F 

may not be the  case;  second, export da ta  is expressed i n  f .o.b. p r i ce s  and' I' 

import da ta  i n  c.i.f. p r ices .  21 

- 0  9 

Production da t a  covers f&me 'which employ 1 0  or  more workers. ' Output ' 

da ta  f o r  f i r q s  employing 5-9 workers, a r e  ava i lab le  only f o r  1965, 1968 and. . 

1973 and are therefor;  not  included. It should be noted, however, that 

production of i n d u s t r i e s  e q l o y i n g  5-9 workers is p l y  a mall proportion 
. - ^ .  

of t o t a l  output. .-. 

Fina l ly ,  it may be noted t h a t  a l l  production and t rade  da t a  a r e  i n  
6 .  

current  p r i ce s  because no s u i t a b l e  p r i ce  d e f l a t o r s  could be obtained, There- 

fo re ,  t he  ltsourcestt of ' industr ia l  growth a s  shown in.  t he  following' tablee 

should be ip te rpre ted  only a s  probable orders  of magnitute. 

20 - - - 

See Report on t he  Census of I a d u s t r i a l  Production. 1960. 

Both exports  and imports a r e  used i n  equation 13. Mnce the  
export and import valuat ion systems a r e  d i f f e r e n t ,  they w i l l  a f f e c t  t he  
m a ~ i t u d e  of our e s t i s a t e s .  



(b)  "Sources" of  Growth i n  Manufacturing Cirose Output: 
a 

Six be&hmark years have b e e n - c h e c n  fo r  the analypis of growth: 1960,, 

the  i n i t i a l  

The periods 

'; 
1968, 1971 and 1974. We have selected 1960 ra the r  than 1959 ad : 

s 

year because of the lack of data  on domestic exports i n  1959. 

under review were divided i n t o  f ive  sub-periods: 1960-1963, 
t, 

, , .i963-1965, 1965-1968, lq6@--rg?l and 1971-1974. These sub-periods correspond 
A 4A 

w r t o  the ear ly develow*nc, within Malaysia, ea r ly  adjustment ( p o s t - ~ h y s i a )  

and t w o  post-ad justment -periods. 22 Table 4.1 below gives the r eeu l t s  f o r  . 
d' # 

individual manufacturing indus t r ies  and f o r  t o t a l  manufactying fo r  e,mh,4 
. - * 

of ' the sub-&ods. . Rsstt3t-s  f tw iixbstries covering- 519 work- datring - - 

2 4 -  

1968-1973 were a l so  shown i n  Table 4.3. 
1 

We s h a l l  f i r s t  look at t o t a l  manufacturing. The empirical r e s u l t s  

show tha t  import Ysubs t i tu t ion  was a major squrce of 

1960-1963 and 1963-1965 and accounted f o r  more than' 

growth. Negative values of import subsi tut  ion were 

growth i.n sub-periods " 

50 percent of t o t a l  C 

found r'n - sub-periods 

1965-1968 (-20.86 p r c e n t  apd 1968-1971 (-1.53 percent 1. This i'ndicat e s  . ' J ,  
1/--1. 

- that-import subs t i tu t ion  did not contr ib  tft? groyth of manufacturipg . e 

< - 
'7 

output i n  these periods. I n  sub-period 1971-1974, import subs t i tu t ion  

'accounted for  some 22 percent of t o t a l  output growth, 

The expansion of domestic demand accounted f o r  over 45 percent of the 

? #&I! expansion ofn output except fo r  the 196311965 p e q d .  It utp 
L . . 

important i n  the 1965-1968 period when i.t accounted fo r  410 - . -  percent, of 
- - 

c = 

output %growth. . = , 
- - -  - - p- 

r =  
- L p  c 

22 C r i t i c a l  i ndus t r i a l - r e l a t iom laws were paesed i n  1968 @nd 1971 
(see Appendix B). 



a , Relative Effects  o Import Subst i tut ion,  Expansion of Duneafic -J .* 

Qpmnd and ' ~ x ~ o r t  Expansion on Hanufacturink . 
C '  - Output by Major Indus t r ies  

3 
r <  

T o t a l  Manufacturing 51.m 

Foot 127.78 
'Beverages * -271 : 95 
Tobacco + 15.66 
,Textile,  Footwear and Wear- 

Apparels and Leather - - 
uc t s  L . -166.84 

. t i n g  and Publishing & 
i ed  Products -111.38 ' 
r and Paper Products 295 3 

Rubber Products ' - 388:52 
Clqnicals,  Chemical and :- Y .  

Petroleum Products 91.89 
Non-metal-lic Mineral Products 50.01 
Basic Metal Products 71.59 
Metal Products (excluding 

machineq and t ransport  , 
equipment) - \. 2--i -23 79 

 on-ef e c t r i c a l  Machinery 1664.28 
E l e c t r i c a l  Machinery and . c 

Appliance -490.Wa 
Transport ~ ~ u i ~ r n e x k  

0 = 
-60.72 

8 

1963-1965:2 

Total  Manufacturing 
r ,  543.55" , 24.25 \ -  25 20 a 

Food 108.05 34 42 - 26,3?- . C 

Beverages 236.72 -165.05 -28.33 
e 

.' 
~ o d a c c o  14.47 66?01_ -: 

- 19*53 -- 
- -- 

TextiZe, ~ o o t r e ~  and @ear- a 

' . i ng  Apparels and Leather c3 - * 
Products 100 72 -8.59 + 7. 87 

' Pr in t ing  and Publishing -- 0.12 , 96 32 -3.58 
7 

faper and Paper Products 
e 7.32 72.61 20.28 



,h963-1965: ( c a t  d l  / 
r .  

\\ ., 
,i; ' 'kubber Products 1 .  72.61% 20.28% 

Non-metal1.i~ ~ i d a l  Products 95.06 ' 

Basic Hetals . 29 78 
.Metal Products 9.53 
~ o n & e c t r i c a l  Machinery 147.40 
R z F i c a l  Machinery and 
Appliance * 1.08 

Transport Equipment -11 97 

-* '3 " Food 
Beverages 

, Tobacco 
Text i le ,  Clothing: and 

Footwear and ~ e a t b r  
Products P 

. . (a) ~ e x t i l e s ~  
( b) Clothing .and , ~ o o t w e a r ~  

P r in t ing  and Publishing 
Wood and Cork Products 
Paper and Paper ~f d u c t  s 

, Rubber Products 
Chemicals, Chemical and . 
Petroleum Products 
(a )  Chemicals and Chemical 

I 

?roductFa k 

> (b) Petroleum Refinery & . 
- 8 '  - * %  Petroleum RpductFa 

Non-metallic Mineral Prod. 

p l a s t i c  ~ r o d u c t s ~  =. 

Basic U e t d s  , 
3' , HetalProducts  

Non-electrical. Xachinerg - 
Elec t r i ca l  l4achinek.g and 
Appliance 

~ r & s ~ o r t  Equipment 



. - 
19684971: 

~ o t d  G u f e c t u r i n g  ' +  . -4 .$% '̂; 76 59% ' 24.9% * -  # .  

L 

Food ' 22.13 64.25' 23.62 ; 
8 91.56 , . +  20.42 -8 . 87 . L  

 TO^ Bev2!-s co -&2.14 , 198.21 -' 23.94 
Clothing and Footre_ar _- 76.12 -7.42 - %A?-- 1 
Prin t ing  &d' ~ u b l i s h i n g  0 .*l5 75 48 2 4 ; g  , I . ,  
Photographic and 0 . - * .  , 

97.86 1.67 * - 0.48 & Sc ien t i f i c  I n s t  
, wood and Cork Products - 0.88 39 25 59.87 

P-P ,kt@ Paper ~ & s  - - 3.82 90. 87 3.31 . 
Rubber Products -61188 - ,110.85 fl 51.03 - .  
Chemicals 'and Chemical Prod. 225.19. , ~ 9 i . 5 7  " : 66.38. ' 
Petroleum Refinery and + 

Petroleum products 0.87 54.64 44,49 .. + 

Non-metallic Mineral Products -34-97 143.01 -8.03 4 

Textiles 79073 - 12 .2v  ., 3.00 
* 7.65 * 16.30 Plapt i c  ~ r o d < c t s  76.05 . 

Basic Metals -376 44 496.70 -20.24 
Metal Products -40.15 . = 134.85- - 5 .'YJ 
Non-electrical Mach3nery -129.53 , 218.51 . lO.92 
Electrical Machineq & Appl. 43.4% - 33.30 . a . 2 3  - - -  

, A  7.6i 80.27 12'.12 iU ' TI'ansport Equipment V .  b 

. -1971-1974: 
5 

- -Total Manufacturing - 22.26 45-70 32.05 
P 

Faod ' 

Beverages orr, 

Tobicco 
Clothing & Footwear 
Print ing and Publishing 
Photo. & Optical Goods 
Sood and Cork Products 
Paper and Paper Products 
Rubber Products 
Chemicals and Chemical Prod. ' 

Petroleum Refinery & Petr .  Prod. 
Non-metallic Hineral Producta 
Textiles 
P l a s t i c  Products 
Basic Metals 
Metal Products 
Non-electrical Machinery 0 

Elec t r i ca l  Machinery & Appl. 
+ranaport Equipment 
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3 . :  - " Table ,,<.1. 6 

3 .  

- .  
a Notes: 1966-1968; 

'1969-1971 ; 
C 

1969-1973; 

including 5-9 workers. 8 
/" 

Sources: Derived from Appendix Tables ~-4.2-and A-4.3. 
I 

. 
- - - - 
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&*pansion of pkroleum ' r e f i n e r - i ~ ~ ~ . ~ ~  Its e f f e c t  d e ~ l i n e d  t o  12.5 percen t  I _ .  

- .  , L  > X @  . + 

over, t h e  195-68 period and r o s e  Yo 32 percent i n  1971-1974. The export 
> - 

A 'i 

expansion . e f f ec t  may be unders t i t ed  because p a r t  og &*port e*paneion w i l l '  

be ' cred i ted  .to import subs t i t u t i on  i f  Cxp0rt.s & efpanding i n  an industry  
* \  . , - r * 

2 i  
tl)at is  a l s o  exp;riencing impont- subs t i t u t i on  h a  Chendry . Export 

I 

-" A - - + 

exp&sion and import - subs t i t u t i on  could, - there f  ore,  be combl'led %indL A 
a 

% 1 

regarded a s  t h e  'g$de-relatedT1 i f  f e k .  
+ 

& < '  
P . - 

~ h & e r ~ ' s  study,cqpchded that import s u b s t i t u t i a n  was khe ma+ im- 1 

i -. 
portant  impetus t 6  t h e  i n d u s t r i a l  growth of mahy countries.25 Our finding8 

withG reference t o  t h e  experience of Singapore a f t e r  1@$ shored t h a t  expan- 
\' 

s ion  of domestic dem&d A d  export expansion a r e  t h e  &inant sources of 

manufacturing output growth. This implied an increas ing  t rend  i n  the  
d 

import content of t o t a l  suppl ies  i n  Singapore. It can be explained b y ~ a p i d  A 

increase  of c a p i t a l  formation i n  the  i n d u s t r i a l  s ec to r  and the  increase  i n  . . 

imported4 inputs  f o r  export - processing. 

The industr ie ;  were categorized i n t o  t h r ee  sub-groups: consumer, 

23 Petroleum re f ine ry  indus t ry ,  which is mainly export-oriented, f i r s t  
s t a r t e d  production i n  1963. It has become increasingly important i n  
Singapore 's  industry  i n  terms of both gross output and value added ever 
s i nce  ( see  Chapter 111). 

, 24 According t o  Cheneryrs definit ionpof-jmporf subs t i t u f ion ,  an f 
"L 

increase  of exports  w i l l  be t o t a l l y  a t t r i b u t e d  t o  export expansion only i,f ' 

t he re  are no competing ireports w i t h  the- base=p&d output  af -. -- 

= 0 

b 
25 Chenery found t h a t  t h e  contr ibut ion of import subs t i t u t i on  t o  

i n d u s t r i a l  growth was 67 percent i n  a cross-section a n a l y s i s  of some 51 
countries.  See Chenery (19691, p. 641. p - p  
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-- 
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+ intermediate and c a p i t a l  goodsp industr ies .  The s t a t i s t i c a l  r e s u l t s  a r e  

3 .sh&wn i n  Table 4.2% The s a l i e n t  fea tures  a r e  discussed below: 
-I 

(1)  Consumer v,Goods : Table 4.2 ind ica tes  t h a t  import gubst i t u t  i on  

*, 
f o r  - consumer goods is important i n  t he  two ea r ly  sub-periods, p a r t i c u l a r l y  

i n  sub-period 1963-1965: As Hirschman pu t s  i't , t h e  process of i n d u s t r i a l  

d 

, .  ' development "starts predominantly with t h e  manufacture of f in ished consumer 
- - - - - -p 

pL 

goo% t h a t  a re  previously imported and then  moves on .. . . t o  t he  higher 

s tages  of  manuf c t u r e ,  t h a t  is, t o  intermediate goods and ma6hinery, .through r. r 

I backward linkage e f fec t s .  "27 I n  import s u b ~ t i t ~ t t i ~  in C O I I B L I B ~ ~ ~  

P goods occured p r inc ipa l ly  i n  "food" and "toba cow during 1960-1q63 and i n  . . 

- ltfoodfl, "beverage". and " t e x t i l e  , &thing and footwear and l ea the r  Opro- 

' I 
- .  

ducts" during 1963-1965. The dec l ine  ' i n  t h e  import con te i t  of' the  t o t a l  

supply of these products was a l so  - r e f l ec t ed  i n  t h e  decreasing share  of 
r 

re ta ined manufactured imports t o  t o t  a f j  r e t  ained impor t s  aa shown i n  Table 
9 

4.3. 
I - 

C L 

i The import s u b s t i t u t i o n  e f f ec t  fo r  consumer goods became negative i n  

and t h  value remained smal l ,  though pos i t i ve ,  i n  sub-periods f L? 

1968-1971 and 1971-1974. The e x p a n s i ~ n  of d d e s t i c  demand has been an . 

import ant "source1' of growth and acEount ed -for over ha l f  of output growt 3.1 

a f t e r  1963-1965. &pansion of domestic demand i n  consumer goods took place - 

* 
- - 

26 
- 

The c l a s s i f i c a t i o n  of i ndus t r i e s  is given i n  Appendix D, It w a s  
adapted f r k  Chenery ( 1960>, Isuis-%li+p C19Q51 u h  ~~LG&-ehmge~.- -- 

-- 

"Texti le , clothing and foqtwear and l ea the r  products," o r ig ina l ly  c l a s s i -  
f i ed  as consumer goods i n  sub-periods 1960-1963 and 1963-1965, was divided 
i n t o  two sub-groups a f t e r  1965 due t o  t he  a v a i l a b i l i t y  .of more de ta i led  
production data:  "clothing and footwear" w a s  categorized as consumer goods 

, aad "text  i l e s t l  as intermediate goods. 

27 H i r s c b a n  ( l968) ,  p. 6. 



- * 
flSourcesll of Ouf put Growth by Sub-groups- of Industries: 

1963-1965, 19651968 ,,'i96bi971, . . . , ..' 
19~-1'974 , ,- 

4 

(Percent@? ) . 

IS EDD - - - $ * ? *  '.- . $ 8  

Industry/Year 2 (AS-U) 

A Q . A Q  . loo* A h 100 
- A 

L--1 - - 

1960-1963: 
. ,  L" . 

Consum&r G o o d s  8.68% 
Intermediate Goods 86.63 11.. "'T' 1.97 
C i'tal Goods I 72.62. \z:rc 183.06 - l a 4 4  , < &al Manufacturing 6 38" . .. 

1 0-93 
- -  

5,: 

d 

1963-1965: ' 
z> n 7 

Consumer ~oods  - 95.85 .- -18 . 32 22.47. 4 
.Intermediate Goods -11.38 . ' 61.52 49.86 . 
Capital  Goods - 33.64 - 51.87 . 14.49 -' . .- 
Total Manuf asturing 50.55 24.25 25 . 20 I 

* - 
# 3 

Z . s 

1965-1968: - .  . . 
23.89 

. - 
Cpnsumer Goods 162.96 - 20.93 
Intermediate Goods 3.54 86.18 - , , ' 10.28 - r 

zi "26 

Capital ~ o o d s  -21 . 19 112@ , 8.97 
Total Manufacturing -r 25 

, 110.74 -12.50 
-,1968-1971: 

' L  

Consumer Goods 23.21 57.50 19.99 - 
Intermediate Goods - 17.74 54.42 _ * 27.84 . .. . 

r 

Capital Goods -12.75 " 94.05' 18.70 ' be, 

Y ~ o t a l  Manufacturing, 
4 

-1 53 76 59 24.93 .. k 

1971-1974: 
i .  

' Z  . 
Consumer ~ o o d s  2.38 64.87 32.75: . ' 

Intermediate Goods 33.69 29.16 37 18 
18.88 . 57i 58 Capital G o d s  23.54. 

- 22.25 
& ? - '  

Tota l  Manufacturing '45.70 . '32 05 
- 

19684973: * 
- 

- - --- 

. '4 

P .  
v 

consumer ~ o o d s  7.12 ' 54.47 - 
- -- 34.41 "4%: 17' f ntermediate Goods 2 9 3 8  - 29.216 - . >  

Capital ~ o o d s  39.76 35 60 2$.64 ., , -  

25 49 40.41 , 34910 To ta l  Manufacturing -. 
i =  

-, 
Note: including 5-9 workers. , . ,  

sources: Derived irk Appendix Tables A-4.2 and A-4.3. . 
i .  . * 
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.F 
L 

F i 
- . Table 4.3 ., --  % -- .- --- - 

. A 2 

Ratio of R d a i i ~ & ~ u f a c k + ~ ~ ~ ~ ~  
L 1 - , 

, - ,- ' a I .IQSO~~S: 1760, 1963; 1965,' 1968, 1471, 1 9 7 ~  a % P  

4 > J . L - I ,  

(percentage )- ., , .. -. + , G 

8 .  
. .  

- - ,-. @ - --- 
= 4 = 2 c 

Industciea ', 1960 1963 1965: '. i968 ' 1971 1973 : * 

d, - - 
*. 

*, 

1 
.a * -  

- ~ ~ ~ d  -: ' 1 4 - 9 7 ?  6,.2rW3.60 . g.82 &t ,-4.74-.J- . ,  
; Beverages- .' _ 0.74 1.19 .0 .13/0 .n  :0.70 . 0 . 6 1 , ~ ~  

.T~"bacco ' . - . *  0.77 a 0.62 0662 = 0.40 - 0.37- 0.18. 
+ Wood and Co& P5oducts n.a. 'n.a. l.0i lo.@" '0.5~ :':0.75, , < '  

, '_ 0 
1- --_- -b_ - - -  I -----L- 

? d 

. # 
t .  

- 
' - . . 

' I *  . 
v ,  ;*.Products. . ' - - , - L  

- 

, . . (a) Texti les- '  n.a. n.a. 9.17a 2 7  -10.69 9.03 
(b) Clothing & F'ootrear n.a. n.a. 2.22a 2@% 0.56 0.92 : 

- 

( c )  Lea thh  Produ2ts ' . - - 7 - n.a.. d.aoc nca. n.a. a - .  ., 

., . Rubber ~ r o d u c t s ' ,  .'n.a. 0.71 , *0.96 0.35 ' Ck=$39 0.42 / 
P l a s t i c  products 

P 

n.a. n.a. 0;86~ 0.81 c 1 . 0 3  1.40. 
-'w 4 

Chemicals, chemical & 

. . \ Petroleum- Products 16.49 6 6.74 10.42 12.16 7,34 
,\ (a) Chemicals add 

Chemical ~ r o d u c t  s n.a. n.a. 5.48a 4.74 3.50 3.26 
, .  , ' ( b )  Petroleum Refinery - 

' and Products n.a. n.a. 3.25a 5.68 8.67 4.08 I 

. . Kon-metallic &he& , 

Products 1.67' 1.57 '1.98 1.76 1.84 2.31 
Basio Metal Products - 2.91 2.58 4.84 3.41 5.32 5.71 
Metal, Products 1.17 1.97 1.91 1.91 2 . 6  2.39 * d 

Non-electrical Machinerf 1143 3.02 2.21 6.04 12.56 8.70 , 

1 - Electrical Machinery , , - 
* - and ~ h l i a n c e  , 2 . 6 2 7  5.49 6.41 4.03 7z97' -12.21 

Transport Equipment 1.58, " 3.55 4.12 5.59 8 - 8.74 
- Photographic and Optical 

' .. ' Goods and Scient i f fc  - 

' Instruments n . a2 n.a. n,s. 3.26b 2.87 3.18 - 
- - - - -  - 

T M f / T q  55.57 - - 1 - 47.26 - - -- 60.83 - - 80.27 . - W.65 -- 

1 

b Notee: a. 1966; b. 1969; 0.- TNHr=total retained manufactured imports, 
7 .  

TM;=total retained i ipo r t s .  
4 ,  

I .  

, -  , , Sources: Derived from Appendix. Table A-4.1. 



& .  , L i p i t a t i o n s  of the  c l a s s i f i c a t i o n  system ae discussed a n  sec t ion  4.2 (8) ' %e 

- -  . ' 6 

-w ,habe probably d i s t o r t e d  the- e f f e c t s  of kxpanaion of domes$ic demand ih "foe$" 2 
. 1 '  

, , 
in. sutbper iod 1963-1965. For i ndus t r i e s  including 5-9 workers i n  ~ub -pe r iod  . . w - - ~ *  . 

19&-1975, llfoodll and %everagesfl ve accounted f o r  70.~pe;cest o r  more of 
- 

4 r;" 
O - 2  . , 

' t h e  output growth ( s ee  end of Table 4.1). , - *  
+a . - 

.A 
* _ -  ... , 

...& -u -- - F i p o r t - e ~ ~ ~ ' T ; n n o f  X%ins"umF+ds % ~ a s  a minor w s o u r c e ~  of output - - - b 

I . . ~ - d 

. - ..growth i n  the. e a r l p  19601s, It accounted i o r  only 8.68 percent -of output *. 

- 

J : * - - 
= 
, - i . gnowth - in- sub-period - a_ - 1960-1963. - - However, i t  -has - - , k  bec - m e  increasiggly - 

'. , 

' ,impor&nt %b~i-c,e:f~ df output p o r t %  i n  t he  l a t e  196018 and early. 1970' s and. 
a 

. -. prdvided 3 pbrcent of t h e  output growth of consumer goods i n  sub-pwidd 
- . . 

A % 1971-1974. ~ x p a h s i o n  of exports  in consumer goods was dominant i n  "foodH 
? 

.. p r"l 

. ,,'- ' - ' and "clothing and ' f o o t ~ e a r . ~ '  a 

T F 
t 

, ((2) i&ermehiate ~ o b d s :  Table 4.2 i nd i ca t e s  - _  I that import eub&5tution 
* - 

was the  most' imporbant l l a o u r ~ i l f  of growth dur& 1960-63 i n  intermediate . * 

goode aid prbvi,ded 86 pefcen't of outpuf powth. '  Import subs t i t u t i on  declined 
-3 -' 

. ;; i n  importance i n  t he  la ter ' sub-per iods  gnd did not con t r ibu te  t o  output- 

. ~ o $ h  % 1963-1965. : It became more i m p o r t q t  i n  the  ldst .two sub-periods. - 

' The fol3oding ' induetries a r e  worth noting:, ' . 
1 

9 

A 

* P i 

(a) For t e x t i l e s ,  *import s u b s t i i u t  ion accounted f o r  60 -percent of out- - - 
il 

2$ ' 
' put growth du r ing  1966-1968. Import subs t i t u t i on  r e d i n e d  an i m -  

, , 
# *+ ' 

- 

, Bortant Hsource*s of growth $n t h e  Zast  .- two s ~ b r p e r b d ~ ~ a d  a~c~oUnte6- f i i -over"  
3 3 

-- 95 pep-% & ~ ~ t ~ F s h c y 3 & ~ e d A M r t h e  ind tmh% 
n * -  

w i 3  
a .  J 

the t e x t i l e  industry  Was s m k  i n  t he  ea r ly  period++of i ndus t r i a l i za t i bn .  
, . 

28 Separate output da t e  f o r  t he  t e x t i l e  industry  was not ava i lab le  
before 1966. 

% b s , 
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The expansion o f  producti& s t a r t ed  i n  1 9 6 4 . ~  The experience of the  indus- 

& 

t r Z d i z a t i o n  process in EDCs sh-6 that the  establishment s f  t h e 3 e x t i l e  

industry is usually f i r s t  developed before most others ,  even though required . 

. I 
r a w  material6 here t o b e  imported. Based on the factor-propbrtion approach, 

a 
t 

this may be explained .by the  f a@ t h a t  t e x t i l e s  a r e  r e l a t i v e l y  labor- 
f 

b 
- 
intensive products i n  which LDCs may expect t o  develop a comparative 

advantage. An a l t e r n a t i v e  explanation by ~ i n d e r ~  is that t e x t i l e s  a r e  

mass-conrm@ption pr&uc€s fo r  u5ich even a n d l  ZDCs may provide a s i g n l ' f i c m i p  

home market, A t h i rd  explanation is offered by the product cycle model 

which s t a t e s  tha t  t e x t i l e s  a r e  mature products and its manufacturing process 
* 

- 

is su i t ab le  for  i n t r  %ion i n  lapor-abundant countries.  31 

(b) Import subs t i tu t ion  e f f e c t s  i n  the  non-metallic mineral products 

accounted fo r  over half of the  output growth i n  the  two ear ly sub-periods. 

iloaever, i n  the l a t e r  sub-periods t h e  expansion of domestic demand has 

great ly  surpassed tha t  of import subs t i tu t ion  which i n  f a c t  was reduced t o  

'a nagative value. This was 

a c t i v i t y  i n  Singapore. 32 

Expansion of domestic 

percent of output grorth in 

. I - 
in ly  due t o  khe expansion of construction . /  

/ 
-- J 

demand f o r  intermediate goods accounted fp r  11.40 
* .  

sub-period 1960-1963. This increased t o  61 

percent during 1963-1.965 and reached a record high of over.85 percent of 

output growth i n  sub-period 1965-1968. Since then it has declined r e l a t i v e l y  

a ~ d  provided 54 percent and 2q percent'of output growth i n  the last two 

32 Cement is the nost important industry i n  this group. 
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*. Intermediate goods beqame increasingly export-oriented,  pa r t i cu l a r ly  
- - - 

,= petroleum r e f i n i n g  and petroleum products. I n  t h e  k l y ~  19601s, t he  e-xport * 3 - 
- "Br. flf' 

expansion e f f e c t  was r e l a t i v e l y  %all. Bowever, o;er @ercent pf output 
f .  , . 1 

growth of intermediate goods including 5-9 workers during 1968-1973 w a s  due 

, t o  this e f f e c t  (Secend  of Table 4.1). 
r 

The production of t h e  petroleum re f ine ry  indus t ry  s t a r t e d  i n  1963 arid 

was ppirnarily f o r  export., Export expansion i n  petroleum re f ine ry  provided 
.- 

almost half  of- t he  output growth i n  sub-period 1963-1965. O;tput grdwth of 
a 

wood and cork products i n  t h i s  sub-group was due t o  expansion of domestic 
'B. 

demand and export expansion. i q o r t  subs t i t u t i on  contr ibuted littq or 

nothing t o  output growth sgnce '1965. 

(3) Capi ta l  Goods: I n  cont ras t  t o  c.on&rner and 

indus t r i e s ,  the  import subs t i t u t i on  e f f e c t  on the  cap 

intermediate 

i t a l  goods in (  

goods 

was negat ive- in  sub-period 1960-1963. The e f f e c t s  remained negative during 

1965-1968 and 1968-1971. This  was accompanied by a l a rge  value fo r  the  

expansion of domestic demand. I n  sub-period 1971-1974, import subs t i t u t i on  

i n  c a p i t a l  goods provided about 19 percent of .the output. growth: This was 

accompanied by a r e l a t i v e  decl ine  i n  the  expansion of domestic demand. How- 

ever,  t h e  l a t t e r  e f f e c t  still accounted f o r  58 of the  output growth. 

Among c a p i t a l  goods indus t r ies ,  %hdomestic demand dominated basic 

- 
metal products ,I1  I1metd products ,I1 l l e l e c t r i c a l  machinery and a p p l . i a n ~ e s ~ ~  and 

4 ' C 
! ' t ransport  equipmentu. In t h e  ea r ly  19601s,  .because of t h e  po l i t i -ca l  uncer- 

t a i n t y  and confrontation by Indonesia auer - the forw&& & # a h p ~ &  

L expansion of domestic demand did  not provide any output growth fo r  non- 

e l e c t r i c a l  machinery. However, a f t e r  Singapore's separat ion from Malaysia, 
* 

i t  contributed s i g n i f i c a n t l y  t o  output growtb. This  was evidenced by the  t 



domestic d e m d e x p a n s i o n  in non-electr ical  machinery accounted for- over 

73 percent of output growth. Because of t he  rapid increase i n  komeetic 

demand, machinery* was imported . . i n  l a r g e  quan t i t i e s  a s  shorn i n  Table 4.X.,,; . 
. . 

It should be noted, however, that export expansion has become important i n  ' 

recent years.  - 

I n  eeAeral, a r i s i n g  %end of the  export expansion e f f ec t .  onucapitalrrgc * 
d -.3 ,,,, 
iA- 

- 
goods was observed. export expansion e f f ec t  i n  " e l e c t r i c a l  machinery '%+&-' 

and appliance" was dominant i n  the  l a t e  1960's + ,  and ear ly  1970's.  he 
3 

domestic demand e f f e c t  on t ransport  equipment, though important throughout 
L 02 . , 

the  period'un2er r ev i e r ,  has l o s t  ground somewhat i n  t 

ear ly  1970's: 

( c )  Relati'onships between Growth of Domestic Demand and 

Zxports: A Test of Lin@erls Thesis 
/ 
i 

Having analyzed the  llso&ceslt of growth i n  manufacturing output, we 

shall now b r i e f l y  examine the re la t ionsh ips  between domestic demand and the  

a b i l i t y  t o  export i n  the  case of Singapore. This is bas ica l ly  a t e s t  of the  

Linder ( 1 9 6 7  hypothesis which s t a t e s  t h a t  the  range of a countryls  manu- 

factured exportables is  determin c demand. He advances the 
A 

prosposi t ion t h a t  "it is  a neces 
i 

product be consumed (or.  invested 
2. 

a po ten t i a l  export product. 1t34 I n  this formulation, economies of s&le - 

provided by domestic demand a r e  e s s e n t i d  i n  m a y g  e a o r t s  p r o . E t a m .  Tn 

other  words, t he re  e x i s t s  a pos i t ive  between thq-'-growth of 
d 

r'. 33 See Appendix Table A-2. 

I 34 Linder (19611, p. 87- ; 



- 
domestic demand and exports.  

. -, < 2 

One way of t e s t i n g  Linder l s  hypothesis f o r  an individual  country is 
;r ' 

1 
through detailed indus t ry  analysis.which is beyond the  seope of t h i s  study. 

'An a l t e r n a t i v e  approach i a  t o  examine cross-industry re la t ionsh ips .  For 

an individual  country, a l a r g e  proportion of industry  groups which show a 
b 

4 - c lose  r e l a t i onsh ip  between domestic demand 'and exports  w i l l  a l s o  exhibi t  such 

. a r e l a i i onsh ip  i n  t he  aggregate. Ottr c r o s s - s e c t - f ~ n a l y s i s  of  17 industry  

groups including 5-9 workers g u ~ i n g  1968-1913 shows t h a t  the  Spearman's y 

r cor re la t ion  xoef f i c i e n t  (rs)  between the  growth of domestic demand 
- .  

( 4 H / H ) ~ ~  and growth of export? ( A X/X) was 0.149 which is s t a t i s t i c a l l y  
F - .  

i n s i g i f i c a n t  ( r  w a s  derived from Ap endix Table A-4.8). Hence, Linder:s s T 
L 

t h e s i s  does not appear t o  be va l id  i n  the  case of Singapore. .Pioneer indus- 
, \ 

t r i e s  i n  Singapore a r e  export-orieht ed in bharacter (Table 3 
,'a 

3 . 6  and mult inat ional  corporationss with t h e i r  e x i s t i n g  world-iide 
. - _ .̂- 

markefing l i n k s  were encouraged t o  e s t ab l i sh  t h e i r  subs id i a r i  i n  Singapore 7- (See chapter 111, sec t ion  3.6).  , 
'-% 

. a 

(d l  t t~ou rces lq  and t t ~ a t t e r n &  of .Growth i n  Value Added: 

- The discusston of the  previous sec t ion  (b)  has centered -on gross  

output changes. I n  t h i s  sect ion we s h a l l  examine t he  q'sourcesv of growth 

-.. * 
i n  value added. The r e s u l t s  will shed l i g h t  on $he impact of i ndus t r i e s  - .  

and individual  i n d u s t r i a l  sub-groups on income and resource a l l o c a t i o n - a s  

value added is a measure of t he  indus t ry ' s  contr ibut ion t o  na t iona l  income. 

G 
r- X I  

!5 Domestic demand ( 8 )  i k  defined a s  the  sum of dome&k'%utput and 
re ta ined  imports minus domestic exports. 

36 All.,multinational corporations i n  Singapore have 

I acquired pioneer industry  s t a t u s  and produced export-oriented products. 



Table 4.4 gives t h e  s t a t i s t i c a l  - r e s u l t s .  The nsourcesm of g r o X 3  2n value - 

" .  
added by individual  i n h s t r i e s  m e  shown i n  Appendix Table A-4.7. . 

4 The ranking of t h e  llsourcesll of growth i n  value added a r e  s imi l a r  t o  -- 

t h a t  of gross output ~ ~ n t h  except that the  orders  of magnitude a r e  d i f f e r en t .  
8 

. 
From equation (171, 1 

k 
d 

The f i r s t  term i n  equation (18) is simply t h e  ltsources'L +of output growth' 

(wi th in ,  t he  squared bracket)  of equation (12) mul t ipl ied by rl, the  r a t i o  

of value added t o  gross  o u t p u ~ ~  t h e  i n i t i a l  period. Hence, i n  absolute 

f i  terms, the  sources of growth i n  value added d i f f e r  by a . , 

( r l )  a s  compared t o  gross output growth. 

Table 4.4 i nd i ca t e s  t h a t  import subs t i tu t ion '  was d major '!source1' of 
. . . 

growth before l$?$ Over Kalf of t h e  t o t a l  value added growth - was - accounted 

f o r  -by import subs t i t u t i on  during 1960-1963. .The e f f ec t  of import s u b t i -  

t u t i o n  on consumer goods i ndus t r i e s  remained powerful during 1963-1965 
>.. 

where it accounted f o r  over 8.1.32 % of the  value added growth. Its impor- 
-29 

tance has  declined i n  wbsequent  The ixpansion of domestic demand 
> 

has,  except f o r  1963-65, been atl important "sourcal of value added growth. 

Export.expansion has become increasingly important a s  a contr ibutor  t o .  - 

' -  

value added growth, increasing from 2.08 percent i n  sub-period 1960-1963 t o  

3'7.26 percent i n  sub-period 1971-1974. The increase  f o r  intermediate goods 

has been pa r t i cu l a r ly  marked. 

The r a t e s  of growth of consumer-goods, intermediate-goods and cap i ta l -  - 
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' - 9 3 -  - 

* 

A Table 4.4 .i -- 

rt 
w, 

' ,  

nSourcesrl of  Growth i n  Value Added b y  Sub-Groups of 

Industr ieg : 1960-1963, i963-1965, 1965-1968, ' . 
1968-19b, 1971-1974 .- rr 

* 
(Percentage Distribution) - 

e 

- I S  - EDD -- EE A Residual d. - 

/.-a 1960-1961: \\, ~ - 
\ - 

- Consumer ~ o o d s  ", 50.6% 63.69% 10.87% -25.25% 
- 

Intermediate Goods -w 69.61 9..16 1.58 19* 65 
Capital  Goods . - -57:95 146.08 -8.33 ' 20.21 

-. 
Tota l  Manufacturing 55 73 $6.40 2.08 . -8.21 

a 

1963-1965: 
0 T-\ 

X 
Conamex-- - 81-32 -15./55 19-07 15-16 .\ 

1' 
-\ 

,- Intermediate' Goods -4.63 25.06 20.30 59 27 

Capital  Goods 38-02 * 58.62 16.38 -13.02 
Tota l  Manufacturing 37. % 17.92 18.62 26.09 
19651968 : 
Consumer Goods 
Intermediate Goods 
Capit a1 Goods 
Tot& Hanufacturin 

Consumer Gooas ' 25.03 . 62.00 20.80 -7 ~ 8 3  
Intermediate Goods 18.50 56 76 -29.04 -4.30 A 

Capital  Goods -ll 70 86.3 17.16 8.24 
Total  Manufacturing -1.43 71.80 23.37 6.26 

- - 

Consumer Goods 2 19 59 42 2q 097 8.42 
Intermediate Goods 47.03 40.75 51.96 -39 73 
Capital Goods 20.a 61.61 25.18 -6 -70 
Total  ~ a n u f a c t u r i n g  25.88 53.13 37.26 . -16.26 

Sources: Derived from Appendix   able A-4.6. 



gpods indusfri 'es by sub-periods a r e  shown i n  Table 4.3. fntermediate- an& ppp - -- 
-I' 
X--- 
2%- 

capital-goods industries have been gra ing .mdre  rapidly% than consumer-goods, 
d 

p a r t i c u l a r l y  i n  t h e  i as t  t h r ee  sub-periods. - 

I 

I 

Table 4.5 L 
. . 
Rate of Increase  i n  Value ~ d d e d  

2 
by I n d u s t r i a l  ~ u b - ~ r ~ u &  

< - 

~ n d ' u s t & ~ a r  1960-1963 3 9 6 5 1 9 6 5  1965-1968 1968-1971 1971-1974 

- r 9 d 

Consumer Goods 30.91 39 81 27.29 54.80 ,81 .90 ' 

Intermediate -Goods 173.45 

Capi t a 1  Goods 

Tota l  Manufact- 
73.53 ' 38.61 73.81 126.75 163.05 ur ing  . - 

. ?  
Sources: Derived from Table A-k.9. 

& 

1 
The d i s t r i b u t i o n  of value  added by i n d u s t r i a l  sub-groups 

f o r  se lec ted  goods is given i n  Table 4.6. It i nd i ca t e s  t h a t  t h e  share  of 

consumer-goods i n d u s t r i e s  has  declined over t he  period from a high of 52 

percent i n  1960 t o  jus t  over 13 percent i n  1974. On the  o ther  hand, i n t e r -  
9 

mediate-goods and capital-goods i n d u s t r i e s  have i n c r e a s e d  t h e i r  shares  
* 

s i g n i f i c a n t l y  &d contr ibuted 41 percent and 45 percent t o  manufacturing 

S .  . 

value added i n  1974. ' 

It can a l s o  be observed from t h e  same t a b l e  that t h e  r a t l o  of oonaumer 

goods t o  c a p i t a l  goods (C/K) has cont inual ly  declined throughout t h e  period 
* 

u q e r  study. It has declined .from 2.07 i n  1960 t o  0.31 i n  1974 (Table 4.6). 

Th is  "pattern" of i n d u s t r i a l  growth conforms t o  Hoffrnann's (1958) r e s u l t s  of 

7 
) 

d 

'-z .* - * 
n, 



Table 4-6 

Percentage Share anufac tu r ing  Value Added ?Q) by 

~ n d u s t r i a l  S p s  &d Output (Value ~ d d e d )  - 
Rat50 of er Goods (C) t o  C a p i t a l  

Percentage Share of Value Added ' (Q) 
Year 

C I - K . Total*  -C/K 
6 

3 ~ o t a t i o n s :  C = consumer goods: I = in termedia te  goods; and K capita* 
goods. 

Note: Figures  may not  add up t6 lgeOdue t o  rounding. - 
P . . 

from Appendix Table A-4.9. 6 

s e v e r a l  l1fr&1 economies: 37 

Whateber he r e l a t i v e  amounts of t h e  f a c t o r s  of production,  TZ % 

whate r t e l o c a t i o n  f a c t o r s ,  whatever t h e  state of 
techno gy,) t h e  s t r u c t u r e  of t h e  manufacturing s e c t o r  of 
t h e  econ has  always followed a uni4form p a t t e r n .  The 
food, t e x t i l e ,  l e a t h e r  and f u r n i t u r e  i n d u s t r i e s  - which we 
d e f i n e  a s  "consumer goods indus t r i e s1 '  - always develop 
f i r s t  dur ing t h e  p rocess  of i n d u s t r i a l i z a t i o n .  But t h e  
metal-working, v e h i c l e  bu i ld ing ,  engineer ing and chemical 
i n d u s t r i e s  - t h e  l lcapital-goods i n d u s t r i e s "  - soon develop -. 
f a s t e r  than t h e  f i r s t  group. Th i s  can be seen throughout 
t h e  process  of i n d u s t r i a l i z a t i o n .  Consequently t h e  r a t i o  
of n e t  output  (yalue  added) i n  t h e  consumer-goods i n d u s t r i e s  
con t inua l ly  d e c l i n e s  a s  compared wi th  t h e  output of t h e  
capital-goods i n d u s t r i e s .  

- R 

Summarg .- 

The s h i f t  -share a n a l y s i s  . I _  & - l a  Chenery-Lewis-So-ligo has  shown that i n  
L 

1 .  

3' Bof fmann (19581, p. 2. 
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the  ea r ly  phase ( 1960-1965) ef the  i n d u s t r i a l i z a t i o n  process i n  Singapore, 

the  growth of gross  output" and vaL$ added by the  v ~ i o u s  i ndus t r i e s  could  
. - 

be a t t r i b u t e d  maigly t o  import s u b s t i t u t i o n  &ci the expansion of  domestic 

demand. EScport expaasion has become increasingly important i n  its 
v 

cont r ibu t ion  t o  grogs output and value added growth aftei .  a major s k f t  of 
L 

g o v e k e n t  po l i c i e s  from import s u b s t i t u t i o n  t o  manufactured exports took . 4 

place i n  1965. The ificrease i n  intermediate and capital-goods i ndus t r i e s  

have been p a r t i c u l a r l y  m . The empir ical  r e s u l t 8  supple$nent t he  

&egression r e s u l t s  i n  fh ~ I I  and tend t o  supm$, t h 9 o t h e s i s  t h a t  
' =  - 

i n d u s t r i a l  growth is export -led, I n  addi t  ion,  Linder '6 basic  h o t h e s i s '  
3 

t ha t  the  range of a country 's  manufactured exports is d by domestic 
fZ  

demand w a s  not v d i d a t e d  i n  the  case  of Singapore. We have a o found tha t  d 
there  is no "excessivetf growth of consumer goods x e l a t i v e  t o  t h e  growth of 

intermediate and capital-goods industr ies .  However, t h i s  "pattern". of 

i n d u s t r i a l  growth does not imply t h a t  rerrourcee have been optimally employed 
4 

& - 
i n  t he  neo-classical  sense o r  t h a t  the  i n d u s t r i a l  growth has proceeded 

according t o  the p r inc ip l e s  of comparative adv . We s h a l l  d i r ec t  our 
, . 

a t t e n t i o n  t o  these  questions i n  Chapter V. - ,- 
- 1- 



I n  t h i s  chapter ,  we s h a l l  examine the* cornparat ive  advantage of 

- 
Singapore's i ndus t r i e s  and the  markets f o r  its manufactured exports. 

a 

a t i v e  ' advantap  following the  Heckscher-Ohli r y  w i l l  be 

ermined by a Leontief-txpe t e s t .  Keesing's (19 68) extension 

of t h e  comparative advantage theory t o  incorporate huhan and s k i l l  , 

- 

content i n t o  t rade  flows w i l l  a l s o  be examined, The tests w i l l  determine 

which approach provides a b e t t e r  explanation of  Singapore's t r ade  

pat t e rns ,  Our empir ical  f indings  w i l l  a l s o  ind ica te  whet her  Singapore ' a 

indust r i a l  resources a re  e f f i c i e n t l y  a l located,  

5.1 Comparat ive Advantage of ~ a n u f a c t u r f r g  Indus t r i e s  i n  singkipore 

According t o  t h e  neo-classical  Heckschq-Ohlin t r a d e  thbory , t he  

bas i s  of i n t e rna t iona l  t r ade  is in te rna t  ional-?price d i f fe rences  which, 

i n  t u rn ,  are t he  r e s u l t s  of i n t e rna t iona l  d i f fe rences  i n  t h e  r e l a t i v e  

abundance of t he  f ac to r s  of production, labor  and cap i t a l ,  Countries . 

may be expected t o  have a comparative advantage i n  t h e  product ion of 

goods t h a t  use r e l a t i v e l y  more of t he  f o r s  with which they a r e  /"\ 
favorably endowed. Thus, LEs would be expected t o  spec i a l i ze  i n  the  

\ 
production and export of labor-intensive & ~ d s  and import cap i ta l -  

\ 

in tens ive  goods from i n d u s t r i a l  countrrTes. Before assess'ing the  corn- 
/ 

- 
\ para t ive  advantage of Singapore's indus t r ies ,  we s h a l l  undertake one 

t e s t  t o  determine whet her, us ing Singapom ' s da ta ,  value added per employee 
3 -i 

i l a  & (1968) is an e f f e c t i v e  measure of f ac to r  in tens i ty .  -- 



( a )  Measurements of 
- - - - 

- -  

, - 

s The conventional of industry  - . . 

is t h e  cap i ta l - labor  r a t i o ,  i.e. 
2 

K - value of  f ixed a s s e t s  ' 
(5.1) I - . number of employees 

P 
Lary (1968) argued f o r  t he  use of value-added per  employee as an 

ind ica tor  of cap i ta l - in tens i ty :  

V value added, 
- (5.2) y- = number of employees 

Lary ls  method is based on t h e  assumption t h a t  value-pdded per 

employee, i n  r e l a t i o n  t o  the .  i n d u s t r i a l  average, r e f l e c t s  t h e  degree of 
I 

c a p i t a l  i n t ens i t y  of t h e  branch i n  question f a i r l y  wel l  and a t  the  same 
J 

time allows a un i f ied  treatment of physical  and human cap i t  a1 endowment. 

I n  Lary ls  ana lys i s  of manufacturing i ndus t r i e s ,  value added per employee 

was separated i n t o  two components: (i) s a l a r i e s  p d  wages, and ( i i )  no+ 
- 

. ,  

wages. Lary found tha t  a s t rong  pos i t ive  r e l a t i onsh ip  e x i s t s  between - 
wage value-added and the  proport ion of s k i l l e d  workers i n  t o t a l  employment 

(human cap i t a l ) .  , I n  the  U.S. the. co r r e l a t i on  coe f f i c i en t  between the  

logarithms of t he  two var iab les  va r i e s  between 0.76 and 0.85 and is 

s ign i f i can t  a t  the  0.01 l e v e l  of confidence., The implication of t h i s  

f inding is t h a t  i ndus t r i e s  paying higher wage r a t e s  employ a  higher 

proport i on  of s k i l l e d  workers. Lary also- found a  s t rong  pos i t ive  re la t ion-  

s h i p  between the mn-wage- component of the-  value added- per employee and 

fixed a s s e t s  per employee (physical  c ap i t a l ) .  The currelation coefficimt 

was 0.80 fo r  U.S. da t a  and 0.78 f o r  Ind ia  which a re  both s ign i f i can t  qt  

. . 
the  0.01 l e v e l  of confidence. Value-add'ed per employee seems, there  fore ,  

t o  be a  good cornpasite index of the' use of human and.. physical  c a p i t a l  per  , 



u n i t  of  employment. 

I 

The r e l a t i onsh ip  be'tween (5.1) and (5.2) can be e s t ab l i shed  by 
b O 

I 

ThB two measures w i l l  rank equal ly  i f  c a p i t a l  p roduc t iv i ty  (v/K) is 

assumed t o  be constant  over time. The r a t i o  of value-added t o  c a p i t a l  

can there fore  be considered as a sca l e  factor .  The d a t a  provided i n  t h e  

Census of I n d u s t r i a l  Bkoduct i o n  (CIP) i n  Singapore f o r  1974 show t h a t  

hms of V/L and K/L f o r  28 industry  groups w e r e  pos i t i ve ly  

co r r e l a t ed  with a c o r r e l a t i o n  coe f f i c i en t  of 0.926 which is s ign i f i c an t  

1 
st t h e  0.01 l e v e l  of  confidence (derived from Appendix Table A-5.1). , 

The CIP d a t a  also ind i ca t e  t h a t  value-added per  employee can be taken as 
," 

an e f f e c t i v e  i nd i ca to r  of c ap i t a l - i n t ens i t y  of Singapore according t o  -the 
/ 

- 
Lary-type t e s t  . The following equations were obtained by regress ing 

2  V 

wpges and s a l a r i e s  p e r  employee ( W / E  ) on the  propor t ion of  s k i l l e d  m 

i l abor  i n  t o t a l  employment (sL/L) i n  1974 (est imated from Table 5.1 and 

For twenty-nine industry  Kroups ( n = 29 ) including .petroleum: 
I.. --. 

(5.43- log W p m  = 6.832 + 0.605 log SL/L. 
see .  (0.112) R~ = 0.576 

t -rat i o  ( 5.408) - 

- - .. 

"pet roleurn. r e f i ne ry  A d  coa l  productsn was excluded. 
When t h i s  is include w a s  0.68 which is st i l l  s i k n i f i c a n t  at t h e  ., a 0.01 
level .  
5 

F'rgvidant Funds, pensions and o the r  benefi ts .  



For twenty-eight industry  groups ( n  = 28) excludiqq: petroleum : 
-- f --- - - 

pppp 

(5.4)'  l o g  W @ m  = 2.375 + 2.106 leg sL/L : 
, s.e.\, (0.228) *-..j R~ = 0.772 

t - r a t i o  ( 9 . 2 9 )  . 

I n  t he  above ana lys i s ,  s k i l l e d  labor  has been defined t o  include 

(1)  profess ional ,  t echnica l  and r e l a t ed  workers, ( 2 )  administ rat ive and . . 
managerial workers, ( 3 )  c l e r i c a l  and r e l a t ed  workers, (4 )  s a l e s  workers - 

and (5)  service  workers as obtained from 1 9 7 @ ~ e G S s  of  Population i n  

';&-a 
~ i n ~ a ~ o r e . ~  Equation (5.4) shows t h a t  there  id a:~88it ive re la t ionsh ip  

between the  16garithms o f  w / E ~  and SL/L. The value of t he  t - r a t i o  (5.408) 
a 

/ ind ica tes  t ha t  (he coef f ic ien t  of co r r e l a t i on  ( R ~  = 0.576) i e  s t a t i s t  i c a l l i  

s igniqicant  a t  the 0.01 l e v e l  of confidence. When t h e  extreme case of 

"pet r o l e w  re f inery  and coa l  products" is excluded, t h e  r e l a t  ionship of - ,  

the  two var iables  has an R~ o f  0.722 which 'is s ign i f i can t  at the  0.01 

l e v e l  of confidence. 

The re la t ionsh ip  between the logarithms of non-wage value added ' pe r  , 

employee * ( W p m )  and net f ixed-assets per employee (NFA/E m ) i n  1974 are 

obtained as follows (estimated from Table 5.1 and Appendix Table A-5.1): 

For twenty-nine industry Rroups (n = 29)  including petroleum: 

(5.5) log Wnnm = 0.841 + 0.882 log  NFA/E. 
see .  (0.1.32) R~ = 0.635 

t - ra t  i o  (6.672 1 
- - ,. 

For twenty-eight industry groups ( n  = 28) exelttdinp; pekroleum: 

Zh-b t h e  l a t e s t  d a t a  available.  The proport ion  of s k i l l e d  
labor  i n  t o t  employment is unl ikely t o  have changed much by 1974. 



C 

' a  -. - 101 - 
-* - - - f  

(5.5)t o  W p m  = 0.235 0;9k5TT~gg*@m- - 

see.  (0,064) R ~ ' =  0,892 
t - r a t io  (14,841) 

3 - -4b 

Equations (5.5) and (5.5) ' indicate  tha t  there  is a posi t ive 

r e  l a t  ionship e  logarithms of t h e  two v v i a b l e s .  For twenty- 

n i n e  industry w a s  0,635 and rose t o  0.892 when the  extreme 

c m e  "petrole and coal  products" w a s  excluded. Both are 
- - -- - - 

4 a n t  at the 0.01 l eve l  of confidence. 
a LX 

Table 5.1 gives the t o t a l  value added per  employee, the wage and $ 
i - - 

sa lary  value -added per employee and the  non-wage value added per employee 4 

P 
1 
P 
f 

fo r  29 industry groups i n  Singapore i n  1974. Value added per employee 5 
i 

* - 3  
. as a  percentage of the' average Tor a l l  indus t r ies  is a l so  shown. By 

4 

4 
"5 

Lary's c r i t e r i a ,  an index of 100 o r  more indicates  t h a t  t h e  indus t r ies  are  $ 
2 

I capi tal- intensive whereas indus t r ies  which rank below 100 are  r e l a t ive ly  

more labor-intensive. It is in teres t ing  t o  note tha t  - the  Speafman rank 3 4 
corre la t ion  between t o t a l  value added-*per employee and its non-wage 

component is higher than between t o t  a1 value added 'and E t s  wage component, 
, b 

t he  coef f ic ien ts  being 0.973 f o r  the  former and 0.887 f o r  the l a t t e r .  

This suggests t h a t ,  i n  t h e  case of Singapore, the t o t  a1 value added per 

employee measures physical b e t t e r  than human c a p i t a l  intensi ty .  - 

Table 5.1 shows tha t  a number of industr ies ,  tobacco, petroleum and 

f 
- 7  coal  products, Sndustr ia l  , other chemicala , cement and concrete 

- - - - -- - =J -- -- : a 
products, non-metallic miner n.e.s., i ron  and s t e e l  basic t 

-- J -  ' i 

indus t r ies  , non-ferrous m e t  , non-electrical machinery 'a 
3 

and t ransport  equipment -intensive. Others such as t e x t i l e ,  

s 
wearing apparels, e r  products, footwear, wood and cork 

. . 



- Tet-Bfe %f - - - - -- -- - - -- - 

* 
T e a l  Value Added, Wages Value Added and Non-wage Value 

Added Per Rnployee fo r  Major Industry Groups, 1974 a 

/ 

Value Added Per Zhployee Value Added Per Elgployee 
Indus t r i a l  Groups ( S8 ) (% of nat ional  average 1 

Total  SaJaries Non- Total Sa lar ies  Non- 
& Wages w a g e s  & wages wages 
$ 

3 - 
- 9648 -96 

- - - - -- - - 
Food T6,413 5,041 11,372 
Beverages 17,161- 6,991 10, lWO 99 '133 

95 . 
Tobacco 

85 . 37,100 7;710 29,390 215 146 245 
Texti les  - 7,068 - 3,954 3 , 41 -+ 75 26 
Clothing 4,327 2,775 1,552 25 53 , 13 
Leather and Leaeher Pro- 

\ 
,855 9,156 52 - 73- 

Footwear 
43 

7:411 3,676. , 3,735 43 -76.- 31 
Wood cind Cork Products 8,227 4,312 3,915 48 & 33 

, Furniture and Fixtures 7,415 ft,61.4, 2,801 43 88 23 
Paperan$PaperProducts  . 11,206 - 5,729 7,477 65 75 ' 62 

14;962 5;685 9,277 87 108 
/ ,  

77 
33,918 8;424 25,494 1% 160 2 12 
9 , 9 4 2  6 , 9 2  28,460 202 124 236 

Petroleum and Coal P r o d u d 2 7 8 , 6 3 9  19,530 259,109 1,612 371 21,564 
Natural 'Rubber and Gums 9,853 5 m 5  4,798 57 96 40 
Rubber Products* 14,738 5,390 9,348 86 102 78 

- ' Plae t ic  ~ r o d u c t s  10,159 3,976 -6,183 .59 75 52 
Pottery and China 7,129 ,3,5% 3,573 41  68 30 
Ghas and G l a s s -  Products 14,785 7 ,41R 7,366 ' 86 ' 141 6 1 
Structura l  Clay Products 15,720 5,377 10,343 91. , 102 8i, 
Cement and Concrete Products 35,023 6,398 28,625 - 203 121 238 
Noa-r~etall ic Hine rd ,  @n.e.s. 20,418 5,962 19,456 118 113 . 162 
I ron  and Steel 65,835 7,759 58,076 381 147 483 
Non-ferrous Hetala 2?,982 6,497 16,485 133 123 137 
fabricated H t t a l  Products 13,779 5,633 8,149 8f-I , 1 0 7  68 
RQ-electrical, Kachinery 23,079 6,0211t,17,058 19 114 142 
Electrical Machinery* axid 
Components 10,263 4,057 6,206 59 77 

+- Transport Equipment 
52' * 

18,863 7,967 10,896 lw 151 93 
-Inatnuaents, Watches, Clocks - . 
and Opt i c a l  bods - - -  - - ---- - 

&her Manufacturing 8,629 3 ,765  4,864, 50 71 
7 

--- 

- Total H a n u f a c t ~ r ~ n g  17,287 j , 2 7 1 - 1 2 , 0 1 6  lo000 

I I ? 

, %arcen: Calculated fwm Siagapere, rt on the  &&ue of 1&tt8tr~  MUC- 
- 

"*-% 
/ 
i 
\ v 



products, fu rn i ture  and f i x t u r e s ,  paper and paper products, p r in t ing  and ' 
\ 

publishing, n a t u r c  gums, rubber products, p l a s t i c  products, po t te ry  and 

china,  t i l e s  and s t r u c t u r a l  c lays ,  fabr icated metal products, e l e c t r i c a l  

machinery and components a r e  labor-intensive. Food appears t o  be labor- 

intensive i n  Singapore r e l a t i v e  t o  the nat ional  average, This is con- 
% - 4 - 

s i s t e n t  with Lary's  f indings t h a t :  
, 

.I 

4 
Em. 

, .... items more c lose ly  t i e d  t o  the  o r i g i n  of mater ia l  inputs  - - 
ch ie f ly  . ce r ta in  canned o r  preserved food - may a l so  be counted 
as labor-intensive on the  bas i s  that.. , . . the  mater ia l  inputs  - 
t h e m s e l ~ e s  as wel l  as the  processing of t& mate r i a l s  are- 
labor- i n t  ens ive. 

I n  general ,  t h e  f ac to r - in t ens i t i e s  of the  major industry groups , 

I 

i n  .+ Singapore matched wel l  with Lary'b findings f o r  other  countries,  When 
+4 

I t '  

t h e  major industrf gro'dps a r e  broken' down in td  t he  ISIC %dig i t  aggregation . 

l eve l ,  it was 'found t h a t  ems i ndus t r i e s  which are- capi ta l - intensive f e l l  

i n t o  the  labor-intensive group. Theae a re  "refined ed ib le  o i l "  and 

"psepared animal feed" i n  the  "food" industry. On the  o ther  hand, 
c, 

"transport  equipment" which is cap i t  al- intensive group i n  !I! able 5.1 

includes some labor-intensive items such a s  t'barges, l i g h t e r s  and b ~ a t s " . ~  

The f ac to r - in t ens i t i e s  of t h e  de ta i led  ISIC 5-digit i ndus t r i e s  a re  shown' 

, i n  Table A-5.2. We s h a l l  use V/E as a measure of f ac to r  i n t ens i ty  i n  . m 

our ana lys i s  below. 

- -- - 

(b ) Comparat ive  Advantage o f  Indus t r ies  i n  Singapore : 
- - - 

A Leontief-tfpe Test 

We have shown i n  sub-section ( a )  t ha t  value added per  employee can 
I 



b-e taken as an e f f e c t i v e  measure of t he  f ac to r  . in tens i ty  of i ndus t r i e s  
C 

i n  singapore. To t e s t  t h e  comparative advantage of i ndus t r i e s ,  we s h a l l  J 
9 "  

f i r s t  =xamine a c r i t i c a l  assumption of t he  orthodox Heckscher-Ohlin 

model t h a t  no factor- int  ens i ty  reversa l s  take place. Should facttor- 1-3 1 

i n t ens i ty  reversa l s  occur, , the Heckschr-Ohlin hypothesis ' w i l l  not be i ,  f . 

able  t k e r  any guidelines.  - 

- -v- 
Lary (1968) found tha t  no factorLreversals took place i n  h ie  studi>s 

of se lec ted  developed and developing countries. Two t e s t s  were ca r r i ed  

out by him. I n  the  f i r s t  t e s t ,  t h r ee  groups of i ndus t r i e s  were aelected 

(Groups I, I1 and 111) on t h e  bas i s  of U.S. data ,  ranging from r e l a t i v e l y  * L .  
I 

lab,or-intensiue t o  r e l a t i v e l y  cap i t  al- intensive.  It w a s  discovered t h a t  

value-added per employee incre-ed from Group I t o  Group I1 t o  Group 111 

f o r  a l l  countr ies  except Argentina i n  a sample of  20 nations. 5 

I n  another t e s t ,  de ta i led  b i l a t  e r a 1  comparisons i n  the  value added per 

i n d u s t r i a l  emplayee were made between the U.S. and the  U.K., the  U.S. and 

Japan and the U.S. a n d  India. It wks found tha t  a s i m i l a r i t y  i n  t h e  , 

f 

p a t t e r n  of value-added per employee i n  d i f f e r en t  i ndus t r i e s  e x i s t s  between 

6 th&e countries. 

Table 5.2 compares t he  ranking of 19 major industry  groups i n  

Singapore (1974 CIP da ta )  with t ha t  i n  t he  U.S. (19@ -- Censua data). The 

rankings of the  i n d u s t r i k  based on Laryls method are  similar - - Vith a - 

- 

Argentina and Colombia are t J o  -of t h e  deve_loping countr ies  
vigorously pursuing import subat i t u t  ion policy. 

. *  % 

Lary (1968), p. 75. 



- 105 - 
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Table 5.2 I 
Industry Rankings by Value Added Per Ehployee, 

United S ta t e s  & Singapore 

Industry  G r o u ~  
," 

United S t a t e s  Singapore r 
( 1965) ( 1974 

Petroleum and Coal ~ ) o d u c t s  
Chemic'als and Chemical Praducts 
Tobacco 
Beverages 
Transport Equipment 
Basic Metals 
Food 
Paper and Paper Products 
 on-electrical Machinery 
Non-metallic Mineral Products 
E l e c t r i c a l  Machinery and Appliances 
P r in t ing  and Publishing 
Rubber Products 
Met a1 Products 
Furniture and Fixtures  
Text i les  - 
Wood and Cork Products 
Leat her' and Leather Products 
Footwear and Wearing Apparels a 

Spearman rank co r r e l a t i on  coef f ic ien t  ( r s )  equals 0.873 which 
is s t a t i s t i c a l l y  s ign i f i can t  at 0.01, l e v e l  of confidence. 

41 T? 
8 of U.S. , a r e  calculated from H.B. Lary, I m  o r t s  

from ~ e $ s  Developed Countries, (New York: % 19 , 
Table 2 ,  pp. 2%-29; rankings of Singapore's i ndus t r i e s  a r e  
obtained from Appendix Table 8-5.2. 

/--, 
u 

l e v e l  of confidence. f i r t h e r  b i l a t e r a l  comparisons of thesvalue- 
- 

per employee of the, main industry groups between the  U.S. and 
- - - - - - - - - 

S i n g a ~ r e ,  Japan and Singapore, and Ind ia  and Singaport a r e  shown i n  

Table 5.3. 

Table 5.3 shows tha t  t he  values of the  co r r e l a t i on  coe f f i c i en t s  

obtained a re  s ign i f i can t  at t h e  0.01 l e v e l  of confidence. It is i n  e r e s t i ng  9 



Table 5r3 

an Rank Correla t ion Coefficient  ( rs ) Between Value 

Spe% d Per  Einployee of Major Indus t r i e s  i n  U.S,, 
U.K., Japan, Ind i a  ahd Singapore 

1 Countries Compared & No. of  Major S 
- Industry  Groups 8 

Years of Cqmparison 

U.S. (1965) and Singapore (1974) 

U.K. (1958) and Sinigapore (1974) 17 0.892 

Japan (1962) and Singapore (1974) 39 0,876 

Ind ia  (1961) and Singapore (1974) 20 0.781 

Notes: Due t o  d i f f e r e n t  i n d u s t r i a l  c l a s s i f i c a t i o n  systems i n  t he  
count r ies  compared, only those i ndus t r i e s  i n  t he  sub-industry 
groups which correspond to Singapore's i n d u s t r i a l  
f i c a t i o n  were chosen, We then  took t h e i r  average 
value-added per  employee t o  be t h e  values of each 
industry  groups. Data on U.S., U.K., Japan and 
given i n  Lary (19681, Appendi2 Table B-1, 

P A l l  co r r e l a t i on  c d  f f i c  i e n t s  a re  st at i e t  i c a l l y  s ign i f i can t  
a t  0.01 l e v e l  o f  confidence. % . , 

Sources: Table 5.1 and L&F (19681, pp. 1161-187, 

t o  note t ha t  t he  values of Spearman rank co r r e l a t i on  coe f f i c i en t s  between 
* 

the  i n d u s t r i a l  count r ies  and Singapore a r e  higher than  between Ind i a  and 
Y 

Singapore. This may be due t o  t he  dif ferences  i n  time-periods compared. 

The empir ical  r e s u l t s  support t he  s t rong-factor  i n t e n s i t y  assumption 

t h a t  t he re  a r e  very l imited factor-reversals  among t h e  trading,  countries. A 
- 

t h e  Heckscher-Ohlin theory. I n  Leont ief ' s  t e s t ,  the d i r e c t  and ind i rec t  



-- - - -  - - 

c a p i t a l  and labor  requirements of exports  iind imports a r e  computed using - 

input-output data .  Singapore l acks  de t a i l ed  industry  input-output data.  

/---. 
However, s ince  t ha  s t rong  -- fac tor - in tens i ty  ayumption is va l ida ted ,  U .S . 
(1951) input-output da t a  w i l l  be used t o  ca lbu la te  t h e  r e l a t i v e  f ac to r  

i n t e n s i t y  of Singapore's imports and exports. We have l imi ted  our t e s t  + 

t o  p w u f a c t u r i n g  i n d u s t r i e s  only. Leontief assumed t h a t  "imports of 
< 

commodities whjch can b i  and a r e ,  at l e a s t  i n  p a r t ,  a c t u a l l y  produced 

8 
by domestic i n d u s t r i e s  ( i n  t h e  Uni'ted States) ."  This  assumption does not 

seem t o  be, u n r e a l i s t i c  f o r  Singapore. 

Total  c a p i t a l  and labor  requirements of Singapore 's  exports  and i 
imports a r e  presented i n  Table 5.4. We have excluded wpetroleum*refinery 

and coa l  productstt from t h e  ca lcu la t ions  s ince t h i s  is a highly cap i ta l -  
. . 

i n t ens ive  industry  which accounted f o r  over 27 percent of t he  t o t a l  manu- . 
factured exports  fo r  Singapore i n  1973 (Appendix Table A-5.3). Inclusion 

of t h i s  industry  'would have d i s t o r t e d  t h e  comparative advant-%ge %&alysis 

of Singapore 's  indus t r ies .  It should be noted t h a t  t he  f a c t o r  requirements 

computed a r e  not  t h e  a c t u a l  requirements but only r e f l e c t  t he  r e l a t i v e  

f ac to r  i n t e n s i t y  of t h e  two ca tegor ies  of manufactured goods. 
> 

The p r inc ipa l  f indings  i n  Table 5.4 a r e  summarized i n  Table 5.5. - " 

- A 

K The r a t i o  of c a p i t a l  t o  l abor  f o r  exports is 9,764.967 
- Q 

whereas f o r  import replacements t h e  corresponding r a t i o  (K/L), is - - 

10,489.458. Th-&%>ffKfL) takio kt 8.93, W t  . . ine; #&&kgqmreLs - - m 

pa r t i c ipa t i on  i n  i n t e rna t iona l  t r ade  labor  is based on its spec i a l i za t i on  

Leontief (1966), p. 75- 
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Table 5.5 

Tot a1 Capi ta l  and, Labor Requirernegt s Per Mi l l i on  W l f  arss 
- 1  

-2 
' o f ,&ports &d Compet it ive ' import Replacement s of 

P - Mapufacturing Indus t r i e s  i n  Singapore, 1973* 
-l. 

1 r (Ekcluding "~etroleurn") . 

I 
<. 

Capita l  (11) 

'.Import 
' Exports (XI Replacements (MI 

Labor (man-years) ' 202,265 195.453 

Source: Table 5.4. a 

i n  r e l a t i v e l y  labor-intensive l i n e  of production.9 It should be noted 

K 
tha t  the  computed (T)l((+)rn -is l e s s  than but not s i g n i f i c a n t l y  

d i f f e r en t  from unity. This implies t h a t  Singapore' s cornparat ive  advantage 
, . 

may l i e  towards labor-intensive techniques of product ion. 
10 

5.2 Factor-Intensit  i e s  and Market Orient a t  ion of .Manufactured Ekports 

I n  t h i s  s ec t ion  we s h a i l  attempt t o  examine the  export pa t te rns  of manu- 

factured goods'according t o  factor-proportions. We have ve r i f i ed  i n  sec t ion  

5.1 (b)  t h a t  Singapore tends t o  have a s l i g h t  comparative advantage i n  

According t o  Leont ief ' s  t e s t ,  i f  (K/L)I((K/L) is g rea t e r  ( l e s s )  
than uni ty  f o r  a c a p i t a l  abundant (scarce)  country, tRen the  Heckscher- 
Ohlin hypothesis is confirmed. 

lo When "petroleum ref inery  and coa l  productsn is included i n  our 
ca lcu la t ion  of the comparative advantage of Singapore's manufacturing 
indus t r i e s ,  the  ca lcu la ted  K ' K ' is 1.17 (derived from Appendix (i)l((T)m 
Table A-5. 3) , ind ica t ing  the cornparat ive  of Singapore' s indus t r i e s  l i e s  
towards the  capi t  a l - in t  ensive r a the r  than the labor-int ensive 
l i n e s  of production. 



labor-intensive goods excluding t h e  extreme case of "petroleum re f inery  
. d 

and coa l  productetJ. According t o  the f'hctor-proportion theorem we would 
x I 

>.I 
e e e c g  exports  of manufac~wed to)developed count r ies  t o  be 

* 

labor-intensive goods, whereas exports  t o  LDCs would be mainly cap i ta l -  

in tens ive  goods, s i nce  compared with LDCs, c ap i t  a1 is r e l a t i v e l y  abundant 

, i n  Singapore, ,- 

Table 5.6 (Column 1 )  shows t h e  percentage shares  by industry groups - 

i n  t o t a l  manufactured exports  fo r  1966 and 1974. I n  1974, cap i t a l -  

in tens ive  i ndus t r i e s  aceeupted '?or 64 perce i n d u s t r i a l  exports 
< 

P 

( 1966 : 45 percent ) whereas labor-int  ensive suppl ied 38 percent . 

. (1966: 55 ~ e r c e p t ) .  The f i gu re s  a r e  because of the  
d -. 

quadruple increase of crude o i l  p r i ce  i n  the .  last qua r t e r  of 197311 and 

t h e  la rge  share of t he  petroleum r e f i n i n g  fndustry i n  t h e  rnauufacturing 

sector.  This g;oup. accounted f o r  49 percent of t o t a l  i -ndus t r ia lLexpor t s  - 
.a 

i n  1974 as compared t o  21 percent i n  1966. This industry  group h e  been 

excluded from both 1966 and 1974 f i b r 8 e  t o  maintain comparability and 

t h e  percent age shares  of i n d u s t r i a l  exports  - recalculated i n  column (2). 

The shares .  of cap i ta l - in tep l~ ive  and* labor-intensive i ndus t r i e s  i n  t o t a l  
-rr 

i n d u s t r i a l  exports f o r  1966 and 1974 remained r e l a t i v e l y  unchanged, but 

t he re  a re  marked increases  i n  t he  shares  of l lnon-electrical  machinery", 

' I t  ext  i l e s  , l t  " p l a s t i c  products,  l t  l t e l ec t r i ca l  machinery and appliancestt and 
-- - 

"inst  w e n t  s , watches , clocks and opt i c a l  goodstt, A 

--  - 
e 

The export pa r t i c ipa t i on  of most i ndus t r i e s  is high as shown by 

I n  December 1974 OPEC charged an average pr ic=  of USdl0.12 per 
b a r r e l ,  inclusive of t a x  and roya l ty ,  as compared t o  about U.S.#2.00 
per b a r r e l  before October 1973, 
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Table 5.6 
t 

A - - 

.. Export Pa t t e rns  According t o  Factor -Proportions: Shares i n  Total  
\ 

I n d u s t r i a l  Exports and f h a r e s  of Exports i n  Gross OutPut 

by Major Indu=try Groups, 1966 & 1974 

Percentag,e7Shares i n  Total  
- 

I n d u s t r i a l  Sectors  
I n d u s t r i a l  Exports ( i nc l .  petr .  ) 

1966, 1974 Change 

Relativexy Capi ta l - Intensive Indus t r ies :  

Chemicals and Chemical Products 8: 69 
Petroleum and C c a l  Products 20.47 
& s i c  Metal Prodtzcts 3615 
Non-electrical Machinery 1.42 
Transport Equipment ' 8.62 
Cement and Concrete Products 0.03 
Tobacco 1.03 
Non-metallic Mineral Pruducts, n. e. s. 1-76 - 

Sub-Total . 45.17 

Rela t ive ly  Labor-Intensive~Industriee: ;-%* 

4 
Food - - - - $10.04 
Beverages 3.65 
Wood and Cork Products 9.37 
Furni ture  and Fix tures  0.61 
Paper and Paper Products 0. 91 
P r in t ing  and Publishing 2.49 
T e x t i l e s  0.52 
Footwear 0.44 
Clothing 6.54 
Leather and Leather Products 2.12 
Rubber Products 2 79 
Natural  Rubber and Gums - 
P l a s t i c  Products 0.18 
Pot tery and China - 
Glass anh Glass Products - 
St ruc tu ra l  Clay Products 0.03 - 0. 01  - - - - -  - 3 

Hetal Products 6.20- 1.38 - 
E l e c t r i c a l  Machinery & Conrponents 4.41 17.80 + 

-- - 

Instruments, gatches,  Clocks and 7 0.55 , 1-30  + Optical  Goods 
. P?scellaneous- Phnufacturing - 0.56 - + 

sub-T ot a1 54 85 37 94 - 



- -  

" Table 5.6 ( ~ o n t  Id) - 

Export Pa t te rns  According t o  Factor Proportions: ,Shares i n  Total 
- 

Indus t r i a l  Exports and-Shares of Expdrta i n  Gross Output 

by Major Industry Groups, 1966 & 1974 

/ 
. 

, 
Percentage Shares i n  Total 

Indus t r i a l  Sectors  Indus t r i a l  Exports (ekcl. petr.) 
- A 

P 

- - A-LA 1966 1974 _ Chapnge- -L--LLL 

ReJatively ~ a p i t a l L 1 n t  ensive Industr ies .  . , (2) 

Cfiemi,cals and Chemical Prdducts 
Petroleum and C o a l  Products - t 

Basic Metal R&ucts 
Hon-electrical Vachinery 
Tranhport &.uipment 

- Cement and Concrete Products 
Tobacco . 
Non-metallic Mineral Products; n.e,s. 

I 

-. 
Sub-Total 

~ e l a t i v h ~  Labor-Intensive Industries:  

Food 
Beverages 

F 

Wood and Cork Products 
Furniture and Fix tures  B r 

'Paper and Paper Products 
Fr in t ing  and Publishing , 

Text i les  
Footwear 
Clothing 
Leather and Leather Products -- 
Rubber Products 
Natural Rubber and Gums 
P l a s t i c  Products 
Pot tery and China 
G l a s s  and G l a s s  Products 
Structural cxeg heduct. 
Hetd Products 

-1 MaChnqc 3dzQqmne&s - -  

Jnstruments ,  Watches, Clocks--and 
Optical Goods 

Hiscel lanems Manufacturing 1.08 + - - 7 - 

Sub'Zotal . 68.96 70.28 - 



- - 

Table 5.6 (cont td)  
. . 

Export f a t t e r n s  Ac-rrg t o  Factor ProportSotrs: Smes-TriTolSt -- -- 

Indus t r i a l  Exports and Shares of Exports i n  Gross Output 

by Major Industry Groups, 1966 & 1974 

Percentage Shares of Exports 

Indus t r i a l  Sectors  , i n  Gross Output 

3.966 1974 Change 

Relatively Capital-Intensive Industries:. 
- * 

Chebca l s  aqd Chemical Products 37 67 
Petroleum and Coal Products 31.47 
Basic Met@ Products 28.22 
Non-electrical Machinery 22.38 
Tranqport Equipment 4% 96 
Cement and Concrete oducts < 1.94 
Tobacco 5.08 
Non-metallic Mineral Products, n. e. s. 14-63 

i 

unchanged 
+ - 

Relatively Labor-Intensive Industries:  

Food 
Beverages 
Wood and Cork Products 
Furniture and Fixtures  - 
Paper and Paper Products 
Pr in t ing  and Publishing 
T e d i l e s  
Footwew 
Clothing 70 73 
Leather and Leather Products - - 67 49 
Rubber Products 
Natural Rubber and Gums 
P l a s t i c  Products 
Pottery and China 
Glass and Glass Products 
S t ruc tura l  Clay Products 
Metal Products 
E l e c t r i c a l  Machinery & Components 
~ n s t r u d n t s ,  Watches, Clocks and 

Optical Goods 

4. - - - - --- -- 

Sources: Calculated from singapore, Report on the Census of 
Indus t r i a l  Production, 1966 and 1974. 



- - - - - - - -- - -- - - - - 
the  percentage shares of exports t o  gross output. I n  s i x  out of e ight  

capital-intensive indus t r i e s ,  the share of exports i n  gross output 
L .  

P increased between 1966 and 1974. There were marked increases  i n  export 

shares f o r  "Ipe troleum add coal  p roduc*~ '~  and ''nod-electxt$al machinery." 

The proportion of expurts t o  gross output i n  "chemical and chemica-l 

a 
products" remined unchanged and only Itbasic metal products" showed a 

decline. The decline w a s  due t o  f i e  i n c r e a s e  of domestic demand. 1n 

the labor-intensive indus t r i e s ,  fourteen out of twenty-one increased / 
\ - t h e i r  export par t ik ipa t ion  between 1966 and 1974. "Food," "wood and 
- - 

cork products , I '  " furniture and f ix tu res ,  " "printing and publishing, " 

'f , 
"plas t ic  products , " Ikon-metallic mineral products , 'I " e l ec t r i ca l  machinery 

and appliances," instruments, watches, clocks and op t i ca l  goods," and 

'lmiscellaneous industr ies"  have increased t h e i r  shares  considerably. 

Table 5.7 and Table 5.8 show the percentage shares-of  exports t o  
% L .  

developed and developing countr ies  by m j o r  industry groups. For some 

indus t r ies  the r e s u l t s  appear t o  support the factor-proportion hypothesis. 

The data  for  others were somewhat paradoxical. A l a rge  par t  (over 50 

percent) of the exports of capital-intensive goods went t o  LDCs during 

1965-1973. Singapore may have exploited the comparative advantage of these 

products as she is favorably endowed 

On the other  hand, we a l s o  f ind  t h a t  

products went t o  LDCs fn 1965 (1968: 

with c a p i t a l  r e l a t i v e  t o  the LDCs. 

81 percent of  the labor-intensive 

67%. 1973: +3%><~able  5 .a). F a c t o r - '  - - -- 

may r e f l e c t  temporary differences &I producers' a b i l i t i e s  and. technology 
1 

rather than fac tor  o r  material cost advantgw. Furthermere, the  extension 

of the Heckscher-Ohlin model incorporating the  sk i l l - in t ens i ty  of indus t r i e s  



Export Pa t te rns  According t o  Factor Proportions: Share 

of Exports' t o  Developed Countries by Major 

, Industry Groups, 1965, 1968, 1973 

Percentage Shares of 
Developed Countries i n  Compound 

Commodity Groups. (19.65-1968, Annual Growth 

1965 1968 1973 
1968-73) Rate, 1965-73 

Industry Groups 

- - 
Ref a t ive lg  Capital  I n t  ensi- 

ve Indus t r ies  : 

Chemicals and Chemical Prod. 
petroleum & Coal Products 
Basic Metal Products 
Non-electrical Machinery 
Transport Equipment 
Cement, and Concrete Products 
Tobacco %: 

Total  of K-intensive 
Goods, 

Relat ively Labor Intensive 
Industries:  
Food 
Beverages L , 

Wood and Cork Products 
3'urpitui.e and Fixtures  
Paper and Paper Products 
P r in t ing  and Publishing 
Text i les  
Foot wear 
Clothing 
Leather Products 
Rubber Products 
P l a s t i c  Products 
Pot tery and China 
Glass and Glass Pr0ductS 
St ruc tura l  Clay Products 
Met a1 Products 
E lec t r i ca l  Machinery and 

Components 
flpst-8, mi=-, el- 

and Optical Goods 
Miscellaneous Manufacturing 

Notes: * compound annual growth growth r a t e  fo r  1968-1973. 

Sources: Computed from Appendix Table A-5.5 - A-5.8. ' 



- - 

Table 5.8 

Export Pa t t e rns  According t o  Factor Proportions: 

Share of Exports t o  Developing Countries by - 

Major Industry Groups, 1965, 1968, 1973 

Percedtage Shares of Change Compound a *  

Indus t g  Groups LDCs i n  Commodity 
Groups (196568, ~nnual ~ r o w t h  

1968-73) Rate, 1965-73 1965 1968 1973 

Relat ively Capital  Inten- 
s ive Industries:  

75.73% - 9 -  

57.33 + t -  

87.62 - , +  
41.00 - , -  
69.60 - , -  
90.82 - , -  
99.03 unchanged 

Chemicals and Chemical Prod. 
Petroleum and Coal Products 
Basic Metal Products 
Nbn-electrical Machinery 
Transport Equipment 
Cement'and Concrete Prod. 

I Tobacco 

Total  of K-intensive 
Goods 

Relatively Labor-Intensive 
Industries:  

69 56 
99 31 
26.09 
94.14 
99 79 
96.26 
85 31 
84.43 
46.06. 
93.46 
95.61 
97-10 
98.26 
99 31 
go. 88 
98 70 

Food 
Beverages 
Wood and Cork Products ' 

Furniture and Fixtures  
Paper and Paper Products 
Pr in t ing  and Publishing 
Text i les  
Foot rear 
Clothing 
Leather and Leather Products 
Rubber Products 
P l a s t i c  Products.. 
Pot tery and China ' 

Glass and Glass Products 
S t ruc tura l  Clay Products 
Metal Products 
E lec t r i ca l  Machinery and 

Instruments, Watches, Clocks 
and Optical Goods 

Hiscellaneous Hanufacturing 

' Total  of L-intensive 
- Goods 

Saurces: Computed from Appendix Table A-5.5 t o  A-5.8. 



(Section 5.3) appears t o  more adequately explain t he  t r ade  pa t t e rn  of 

As shown i n  Table 5.7, t he re  has been an increase i n  the  share of  

-7 
exports of labor-intensive goods t o  developed countries. t n  1973, the  

share  of t o t a l  labor-intensive goods t o  developed count r ies  was 60 

percent (1965: l*, 1968: 33%). It appears tha t  Singapore has exploited 
f 

her comparat ive advantage i n  labor-intensive l i n e s  of product ion. 
-- - - 

A similar expod! p a t t e r n  can be observed i n  the  case of cap i ta l -  

in tensive industf ies .  Exports o f  cap i t  a l - int  e w i v e  products t o  developed 

- countr ies  have become increasingly important and accounted f o r  41 percent 
* 

of t o t a l  s p o r t s  of capi ta l - intensive goods i n  1973 (1965: 24%, 1968: - 

26%) . This ind ica tes  t h a t  Singapore s manufactured exports have embodied 

grea te r  human and physical  c a p i t a l  i n  the  1970s. This is a l so  shown by 

the  increasing export/output r a t i o s .  of  a l l  capi ta l - intensive indus t r ies  

and the  r e l a t i v e l y  important weights of these i ndus t r i e s  i n  t he  manu- 4 

factur ing a c t o r  i ~ a b l e  5.6). 

Coupled wich thg r e l a t i v e  importance of exports of both cap i ta l -  ? 

in tensive and labor-intensive products t o  developed countr ies  during 

19651973, the  annu'al r a t e s  of  growth of exports t o  i n d u s t r i a l  countr ies  
5 

f o r  a l l  major industry g r o u p  except "basic metal products" were s ign i -  

f i can t  l y  higher than $hat t o  developing countries.  Although annual r a t e s  

of t o  LDCs during 1965-1973 were pos i t ive  and impressive i n  most 
- -  - +--- -- - 

industry  groups, - t h e i r  shares have declined r e l a t  ive ly. Only two cases 
-- - - 

- - - 

recorded negative r a t e s  of growth, i.e. Itcement and concrete products ," 
0 

and tftobaccow. The former w a s  mainly due t o  the  increased a c t i v i t y  of 

t he  domestic construct  i on  industry  and hence increased domestic demand , 



whereas t h e  l a t t e r  w a s  t r a d i t i o n a l l y  manufactured f o r  dome& i c  consumption . 
(Table 5.8). 

The importance of  LDC markets declined i n  t he  l a t e  196Ots'and ear ly  
B 

1970's. The possible  explanations a r e  as follows: f i r s t ,  s q e  of t h e  

- developing count r ies  succeeded i n  reducing t h e i r  imports of, lahor- 

in tens ive  goods from Singapope due t o  import subs t i t u t i on -po l i c i e s ,  

p a r t i c u l a r l y  f o r  " t ex t i l e s , "  "footwear," "clothing,11 " lea ther  products ," 

" e l e c t r i c a l  machinery and appliances ," "p l a s t i c  products ,"" " furn i tu re  and 

f i x tu re s , "  and "pr in t ing  and publishing." Malaysia-is  a case i n  point 
* 

( s ee  , ~ p p e n a i x  Table "A-2-13]. 
L 

Second, t he re  was a surge i n  demand. f o r  both cap i ta l - in tens ive  and 

labor-int  ensive products by indust r i a l  countries.  Government po l i c i e s  

and mult inat ional  corporat ions  may have played a major r o l e  as discussed 
0 

i n  Chapter 111. , 

However, t he  t r ade  pa t t e rns  do not suggest t h a t  Singapore 's  com- 

para t ive  advantage of manufactured exports t o  developed (developing) 

count r ies  l i e s  i n  t h e  labor-int  ensive (cap i ta l - in tens ive)  l i n e s  of pro- 

duction. A non-parametric t e s t  suggests t h a t  t he re  is no r e l a t i onsh ip  

between fac tor - in tens i ty  as measured by value-added per  employee and 
-- 

manufactured exports  t o  developed and developing countries.  This is shown 

i n  Table 5.9. 

t i c a l l y  zaignificant. Fact o r  i n t a n s i t  i e s  d id  not a p p e g t o  adequatGy 

expla in  t h e  pa t te rne  of manufactured exports  of Singapore, For example, 

many indus t r i e s  ( i. e, food, beverage, . fu rn i tu re  and f i x tu re s ,  paper and 

paper products, p r i n t i n g  and publishing,  t e x t  i i e s ,  footwear,. l e a the r  



- -- 

Table 5.9 

Spearman Rank  Correlat ion Coefficient ( r  ) between 
8 

Factor I n t e n s i t i e s  and Manufactured Ekports t o  

Developed and Developing Countries, 1973 

* 

Relat ionship Bet ween 
VA/EqI and: 

I 

No. of Industry r .  
8 ~ r o u ~ s  

Notations: (1) VA/E denotes value addedper  employee of 
3 m , i  

industry i; 

( 2 )  Xi,DC denotes exports of industry i t o  developed 

* countr ies;  

( 3 )  xi,m denotes exports of industry i t o  LDCs; 

(4) X = E X i t D c  + E X i , L D C  

Source: Derived from Appendix Tables A-5.2 and A-5.8. 

products, rubber products, p l a s t i c  pro , pottery and china, g lass  

and g lass  products, s t r u c t u r a l  clay prohpct s , met a 1  product s 1' predominantly 

exported t o  LDCs are  labor r a the r  than capital-intensive.  This together 
-4 - 

> /. - 
with declining export shares t o  LDCs, can be pa r t ly  explained by the  

"teehnolog,ical gap modelw formulated by Posner and ~ u f ' b a u e r . ~  According 
- - -- 

- 

t o  t h i s  model, 13 
- - - -- - 

- - - - 

I' The eesent i a l  components of the "technological gap" model was * .  

f i r s t  proposed by Posner (1961) but it w a s  not widely known before Hufbauer 
(1966) applied the model t o  t rade  i n  synthet ics  i n  1966. 

l3 Huf'bauer ( 1966), p. 94. - 



*'The innovat iag cettntry i n k i a l l y  exparts  l a rge  quG€ it%& of 
- 

the  new products. La te r ,  when t h e  imi ta t ing  country under- 
t akes  manufactures, t h e  innovat o r ' s  exports diminish. The 
same pa t t e rn  app l i e s  t o  t rade  between e a r l y  and l a t e  imita tors :  
t h e  ea r ly  imi ta tor  exports t o  t h e  l a t e  imitat\or u n t i l  the  
l a t t e r  country e r e c t s  its own f a c i l i t i e s  and develops 
comparable adv ant age. I 

The technological  gap based on "imitation lead" appears t o  be , 

re levant  i n  explaining Singapore's labor-intensive exp&ts t o  developing / 
countries.  I n  many cases ,  manufactured exports t o  IJXs r e f l e c t  essential+ 

t y p o r a r y  d i f fe rences  i n  producers ' a b i l i t y  rat her than  f ac to r  o r  

materi  cost  advantage, I n  general ,  Singapore has an imi ta t ion  lead i n  . ? 
many labor-intensive indus t r i e s  and hence labor-intensive products are  , 

! 

exported t o  developing countries.  On the  other  hand, t h e  gap between 

Singapore s " i m i t  a t  ion  lead" and other  developing countr ies  '. "imitatidn 

lagw appears t o  be narrowing, This may explain t h e  decl ining share of 

exports of labor-intensive products by singapore t o .  o ther  developing ' 

countr ies ,  

5.3 Labor S k i l l s  and Trade i n  Manufactures . 

Orthodox Heckscher-Ohlin theory does not a;pear t o  provide an 

adequate explanation of  t rade  flows among countries. Ohlin, i n  a recent 

3 
a r t i c l e ,  s t a t e s  'I., . i n  my opinion sim l e  models i n  basic  ( B 0 

theory - although leading t o  formally prec ise  conclusions - can contr i -  .- 

bute t o  nothing more than  a ~_ague knowledge about t h e  nature of inter- - - - -  - 
1, 

nat i ona l  trade. "14 Be argues t ha t  at t en t  ion should be oa %he - -- 

influence on cost  accounts and t r ade  of o ther  cost elements than the 
/- 

l4 Ohlin (19701, p. 12. 
C 



payments t o  t h e  var ious  f a c t o r s  of product ion. 1115 
- 

C - 

A number of new t r ade  models have been suggested t o  explain  i n t e r -  
, - 

. .  . . .  
nat iona l  t rade  pat t e rns .  These "new theories1' include ( 1 )  human s k i l l s ,  

- % 

( 2 )  technological  gap, -0) produ~t-cyci.e and (4) product s imi la r i ty .  For 

example, t h e  "product s imilar i ty1 '  theory suggests  t h a t  f r e e  i n t e rna t iona l  . .-- 
- - t r a d e  w i l l  r e s u l t  i n  a s i t u a t i o n  where each country simultaneously 

produces, exports and imior t s  products t h a t  a r e  c lose  s u b s t i t u t e s  f o r  

each other.  A c a e  i n  point is i n t r a  kl3C t rade.  This i i t r a - i ndus t ry -  

ep&ia l i za t  ion t h e s i s  has been presented by Grubel and Lloyd. 16 

The product-cycle theory of  erno on-~irsch'~ suggests  t h a t  t h e  Ws 

may expect t o  have a comparative advantage i n  mature products. &I an 

invention passess from early and growth phases t o  mature s t age ,  the  

product i on  prscess  becomes more standardized and r ead i ly  t ransmi t tab le ,  
- - 

requi r ing  l e s s  of management t a l e n t s  and s c i e n t i f i c ' i n p u t s  and making more 
C 

use of unski l led and semi-skil led labor. I n  t h e  standardized phase, 

cap i ta l - in tens i ty  is high due t o  a la rge  qu'antity of spec ia l ized  equipment.- 
0 

On well-organized and pr ice-sensi t ive  markets, these  pr'oducts require  

ne i t he r  expensive marketing methods nor spec i a l  adaptat ion t o  foreign 
1. - 

t a s t e s  and conditions, A s  a res f i l t ,  they tend t o  have e a s i l y  access ible  
I 

4 
fore ign  markets, Provided d i f fe rences  i n  product ivi ty  a r e  not l a rge ,  t he  

f 
low l abor  c o s t s  of LDCs would c o n t r i  u t e  s i g n i f i c a n t l y  t o  t h & i r  competitive i 
posit ion.  A wide raDge of ,standardized e l e c k r k a J - p ~ t n  and--,& 

l6 Grubel (1967) and Grubel and Llpyd (1975). 

l7 Vernon (1966) . and Hirsch (1967). 



- 120 - 
- 

1 

components a r e  t he  s t ronges t  &amples. -- 

k 
-_ 

The -technological gap model haa been b r i e f l y  out l ined i n  the  

previous sect ion i n  explaining Singapore's export of manufactured goods 

t o  LDCs. I n  t h i s  s ec t ion  we s h a l l  analyze the s k i l l  contents.oP 
* Y 

Singapore's t rade i n  manufactures a s  it appears t o  o f f e r  a b e t t e r  '- 

i 

explanation of Singaporet s t r ade  flows than does t he  orthodoi factor- ,  
k 

proportion theory. - 

( a )  Extension o f  Heckscher-Ohlin Theory & la K'eesing, e t  al. ' 

An important c r i t i c i s m  of the  ~ e c k s c h e r - ~ h l i n  theory is found i n  a 

18 
study done by Leontief which showed t h a t  the  United S t a t e s ,  generally 

regarded a s  the most capital-abundant country i n  t he  world, exported 

labor-intensive goods and imported capi ta l - intensive ones. It w a s  found 

that:  19 
- 

* 
an average mi l l ion  d o l l a r ' s  worth of (US) exports  embodies 
consid&iibly l e s s  c a p i t a l  and somewhat more iabor  than 
would be required t o  replace from d o k s t i ;  production an ' 

equivalent amount of (US) competitive imports. 'Amer ica ' s  
pa r t i c ipa t ion  i n  the  h , t e r n a t i o n a l  q v i s i o n  of l abor  is I 

based on its spec i -a l i i a t ion  on labor  r a the r  than cap i ta l -  
in tensive l i n e s  of production. I n  o $I /er words, (US) r e s o r t s  
t o  foreign t rade  i n  order  t o  economize its c a p i t a l  and 
dispose of its surp lus  labor ,  r a the r  than vice versa. 

The above r e s u l t  is i n  contradict ion t o  t h a t  of t he  Heckscher-Ohlin 

hypothesis and is re fe r r e4  t o  as the "Leontief-Paradox." ?his  has aroused 

- - 

a number of t e s t s  and extensions of the  HecRscXer-Ohlin the-. One of 

l8 Leontie f (1953) , 

l9 Leontief (19661, 

repr in ted  i n  *Leontief (1966). 



a n a l y t i c a l  framework. The human c a p i t a l  app&ach, suggested 6y Ellsworth 
a - - - - -- - - - pp- 

(1954). Kravis (1956) and Kenen (1965) ,- has been employed t o  resolve the ' 
% 

* 

Leontief-Paradox. Kenen pointed out that the American export i ndus t r i e s  

- employ rela t ivexy more non-agricultural  labor  and tha* such labor  is 

mon, educated and b e t t e r  t r a ined  than a g r i c u l t u r a l  Labor. Kravis a l s o  . 

found t h a t  American export  i ndus t r i e s  pay a. h5gher rage r a t e  than the 
?- 

import-competing ones which suggests that  they use r e l a t i v e l y  more s k i l l e d  
* - - -- - - -- -A- 

labor.  I f  the human c a p i t a l  t h a t  is embodied i n  %hi s  labor  were t o  be 

incorporated i n  the '  c a p i t a l  empleyed i n  measuring fac tor - in tens i ty ,  it is 

qu i t e  possible t h a t  Leontief paradox wouXcf be p s o f  ved. 

a ~ e e s i n k '  adopts a d i f f e r e n t  approach and examine8 t h e  labor  skill 

content embodied i n  Amepfican t rade  i r f  manufactures. The Heckscher-Ohlin 

theorem w a s  extended t o  include labor  s k i l l s  among the f a c t o r  deterkinants  
- 

on the  supply s ide  of i n t e rna t iona l  trade. I n  f a c t ,  Kedsing suggests 

t h a t  the r e l a t i v e  abundance of s k i l l e d  and unski l led labor  is the 

p r inc ipa l  determinant of i n t e rna t iona l  t rade  pttern;. The ra t iona le  f o r  

pos tu la t ing  s k i l l s  a s  a major determinant of t rade  i n  manufactures is 
. 

based on a number of observations: ( i )  labor  is the most important f ac to r  

of production as r e f l ec t ed  by factor-income shares;  ( i i )  unlike man-made 

mater ia l  resources, human resources change slowly f o r  most skills a re  - 

d i f f i c u l t  t o  acquire in terms of time, money and o ther  resources;  ( i i i )  

l abor  i s  l e s s  mobile than physical  c a p i t a l  and moves a t  r e l a t i v e l y  high 
-- - - - - 

cost .  Hence labor  exerts.  a greq te r  influence on loca t ion  of i n d w t r i e s  
- 

than capit&l.. 

20 Keesing (1965, 1966, 1968) . 



- - - - - - -- - - 

I n  Keesingls three major works on the subject ,  he measured the  

s k i l l  content of U.S. t rade as well as the t r a d e  of se lec ted  t rading 

partners  using U.S. skill input-coefficients.  He then calculated the - 
/ 

s k i l l s  required t o  produce the several  nations'  exports and imports, "on 

the assumption tha t  every country use the same d i r ec t  labor  s k i l l  com- 
- 

binat ions t o  produce each product tha t  w a s  used by United States." 21 
- - - - - - - 

O n  the bas is  of t h i s  ca l cu la t ion , -~ees i& ranked the fourteen countries 

according t o  sk i l l - in tens i ty . )  H i s  r e s u l t s  show t h a t  the s k i l l  i n t e n s i t i e s  

of a countryls  exports and imports a re  inversely re la ted :  countr ies  with 
. O .  

. r 

the most ski l l - intensive exports are thdse with the l e a s t  sk i l l - in tens ive  

imports. The American exports are most s k i l l r i n t e n s i v e  while its import? 

!k 
3 a r e  l e a s t  ski l l - intensive.  For two developing Asian countr ies ,  F d i a  and. 

Hong Kong, export$ were the l e a s t  sk i l l - in tens ive  while t h e i r  imports' . 
4 

were most ski l l - intensive.  Therefore, the comparative advantage'of t h i s  

"new theory" w i l l  predict  an outflows of skills through t rade from indus- - 
t r i a l  countr ies  to  developing couhtr ies  which a r e  poor i n  s k i l l e d  labor. 

, Hence, the r e l a t ive  endowments of labor skills are considered important 

i n  determining a country's comparative advantage. Keesingls empirical J 

r e s h t s ,  t oge the r  with t h a t  of Yahr t e  tha persuasiveness '7 

of the labor  skills approach. r- 

(b) Estimates of Labor S k i l l  C f f i c i e n t s  i n  Singapore : 

J 
Keesing c l a s s i f i e d  labor  i n  the  indus t r i a l  sec tor  in to  eight  

-- -- --- --- - - -- 

occupational groups as follows: 

i 

21 Keesing (1966) , p. 249. The basic assumption t h a t  the same 
i n d u s t ~ i e s  are ski l l - intensive r e l a t ive  t o  other indus t r ies  i n  a l l  countries 

' is substant iated by Keesing i n  h i s  t e s t  using the  West German s k i l l  mix. 



k - 

I. S c i e n t i s t s  and Engineers 
11. Technicians and -- Draftsmen 

111, Other Professionals 
I V .  Managers 

V. Mechanics, Elec t r ic ians ,  Toolmakers 
1 

V I .  Other Ski l led  Manual Workers 
V I I .  C le r i ca l ,  Sales ,  Services Workers 

V I I I .  Semi-skilled and Unskillea Workers 

Keesing then constructed a s k i l l  index from the. above.cla6sifica- . . 

t i ons  as follow: 

< 

.. 4 

I n  Singapore ' s annual Census of Indust rial Production (CIP) , persons 
- 

- - - - - - - - - - - 

engaged i n  indus t r i a l  a c t i v i t i e s ' a r e  c l a s s i f i ed  i n t o  four major groups: 

(1) 'workmen - which inc ludes -Gl  skTlleci, semi-skilled o r  unskilled 

workmen but excludes "other empl~yees; " "working proprietors" and "unpaid 
, 

family workers"; ( 2 )  other  employdes - . which includes working d i r e c t o r s  ,' 

managers, $upervisors, engineers, technicians arid c l e r i c a l  s t a f f  but 

excludes working proprietors ,  partner6 and unpaid family workers ; ( 3) 

working proprietors  - which include proprietors  and business partners 

' who, a r e  ac t ive ly  engaged in the operation of the establishment ; and (4). 

unpaid family workers. These da ta  do not separate "sk i l led  workers" from 

"semi-skilled and unskilled workers"'. We therefore have t o  r e l y  on the , 

1970 Census of Population data.  The following major occupational groups 

* a r e  l i s t e d  i n  Singapore's Class i f ica t ion  of Occupations: 

VII . 

Prof essiunal,  -Technical and Related -Worker&- 
Administrative and Managerial Workers 
ClrtrW and Related Workers 
Sales  Workers 
Service Workers 
Agricul tural  Animal Husbandry and Forestry 
Workere, fishermen and Hunters 
Production and Related Workers, Transpast 
Equipment Operators and Laborers. 



Singapore's occupatia'nal Groups I and I1 correspond t o  K e e s i d ' s  
- - 

occupational groups I, 11, I11 and IV and the former' s group. V I I  is 
6 

somewhat equivalent  t o  the  K;esingls group VIII. The percentage of 

workers i n  the se ien  occupationa-l groups f o r  30 i n d u s t r i e s  i n  Singapore 

are presented i n  Appendix Table A-5.10. ' Various forms of t he  L d e x  were 

computed but there  was no s i g n i f i c a n t  difference. i n  t he  rank ordering 
* P 

d 

of the 30 indus t r ies .  Te have decided t o  us,e the dfolloiving index which 

1 I I + I1 
S = 

VII 
- 

- - - 7 - -  - 

7 

The r e su l t an t  fikil7 coe f f i c i en t s ,  d o n g  with the fac tor - in tens i ty  

index, f o r  30 manufacturing i n d u s t r i e s  a r e  shown in Table 5.1O.'Except 

for a few cases the I.ank order ings between the  two measures are so&-what 
+ 

. e 

s imi la r .  The Spearman rank co r re l a t i on  c o e f f i c i e n t  (r ) ig 0.60 which 
6 

- i s  s t a t i s t i c a l l y  s i g n i f i c a n t  at  0.01 l e v e l  of confiderice._ = 

- - 

heses and Results of S t a t i s t i c a l  Tests:  
.. 2 - 

The following hgpathgses concerning the s k i l l  l e v e l s  of Singapore's 

t rade pa t te rns  are advanced: 

Hypothesis (I): its manufactured imports a r e  more,skil l- intensive 
- - 
thandts qnufac tu red  exports;  

Hypothesis (11) : its manufactured import composition. is 
' L- 

/ 

cor re la ted  with the r e spec t ivepsk= l l  r_equiremente 

of  the  indus t r ies .  This is a r e f l e c t i o n  of its 
- - -- - - 

i n t e rna t iona l  comparative disadvantage; 

Bypotheais f 1x1 ) : its -ufactured export composition is negatively 

c o f k e g t e d  with the &spective i n d u s t r i a l  s k i l l  * q: 



Table 5.10 
4' - - pp -- 

S k i l l  Coefficients and Factor I n t e n s i t i e s  fo r  '4 
30 Industry Groups and Their Relative 

Rank Orderings, 1970 

- 
S k i l l  

Industry Groups Index Ranks Coefficient - Ranks 
( s$) C% 1 

Food 8,795 
Beverages 14,952 
Tobacco 

- 

23,765 
Text i les  3,348 
Clothing 2,453 
Leather and Leather Prod. 3 , 812 
Footwear 
Wood and Cork Products 
Furniture and Fixtures: $$j 
Paper and Paper Products 

- 
5 , 

Print ing and ~ u b l i s h i n ~ '  7,526 
~ n & u s t r i a l  Chemicals - 19,670 
Other Chemicals 11,093 
Pet~oleum & Coal Products 95,629 
Natural Rubber & Gums 6,808 
Rubber Products 11,781 
P l a s t i c  Products 5,427 
Potterg, China & Earthenware 2,460 

- Glass and Glass Products 8,806 
Structural  Clay Products 5,089 
CementandConcreteProd. 11,040 
Non-metallic Mineral, n. e. s. 7,566 
Iron q d  Steel  16,221 
Non-ferrous Metals ' 12,201 
Fabricated Metal Products 8,414 
Non-electrical Machinery 7,636 
E lec t r i ca l  Machinery & 
Components 9,395 

Transport Equipment 9,882 
Instruments, Watches, 
clocks & opt ica l  Goods %994 

Miscellaneous Manufacturing 3,643 

Total  Manufacturing 9,236 

Sources: Computed from Singapore, Report on the Census of Indus t r ia l  
PrMuction, 1970 and Appendix Table A-5.10. 



- requirements. 'This is a r e f l ec t ion  of its 
t -  

* 

comparative &vantage ; 

~ ~ p o t h e s i s  (IV) : its manufactur'ed exports t o  Southeast Asian 

developing nations and t o  all  LDCs a re  more skill- - 

intensive than t o  developed countr ies  since 

Singapore is b e t t e r  endowed with labor &ills- --_ _- 

r e l a t i v e  t o  developing countriea. +a 

.- 
d A -  

-4 
I n  order t o  t e s t  Hypothesis ( I ) ,  we employed the-ls coef f ic ien ts  

* 

7 

calculated from Singapore e 1970 Population Census data  ;or 28 manufacturing 
'k" - ,  - 

industr ies .  ~ a c h  of the  indus t r i e s  w a s  weighted by the iectoshl  cbmposi- 

t i o n  of singaporeis manufactured imports and exports i n  1970r*md 1973 

respe t ive ly .  The r a t iona le  of employing the 1970 s k i l l  co+ff ic ien ts  f o r  P 
two e e r e n t  time periods is tha t  we believe the s k i l l - i n t e n s i t i e s  

of indus t r ies  are/got l i k e l y  t o  have changed significantly '3stween 1970 - 

and 197 3. Singapore s weighted s k i l l  coef f ic ien t  f o r  m ~ u f a c t u r p d  

i m p o r t s  w a s  calculated t o  lie 23.12 i n  1973 (1970: 20.49) while the com- 

parable f igure f o r  i n d u s t r i a l  exports w a s  20.45 (1970: 17.44)  able 5.11). 

This r e s u l t  i s  consis tent  with Chow ' 8 recent findingsz2 t h a t  Singapore s 

f-  %\  

import and export index we? 0.1557 and 0.1358 respective1 y employing a 
i ' 

d i f f e ren t  approach i n  the colaparison of s k i l l  requirements f o r  selected 

developed and developing countr ies  i n  1971. Although empirical evidence 
- - - -  - - -  ------ ----- - - - - - - 

t o  "support" H y w e s i s  (I), the difference between the'weighted 
- - -- - --- - - - - 

s k i l l  coef f ic ien ts  imports and f o r  exports did not appear 

t o  be s igni f icant .  look& a t  the rank cor re la t ion  between 



J - Table 1Ll - --- -- - -- 

1 Q 
S k i l l  Coefficients and Distribution of Singapore's 

\ ' 
fmports and Exports by Sectors, 1970, 1973 

t 
. ,  (Excluding "Petroleum1*)* 

< 

- 
!I - M i h  xi/x S k i l l  

Indus t r i a l  Sectors 
1970 1973 1970 1973 . Coefficients 

F00d * -6.94% 4 21.07415 6 -  12.7% - -  - 

Beverages ' 7.05 0.84 1 .  0.53 8.70 
T O ~ ~ C C O  1.00 0.28 1.68 0.25 14.39 
Texti les  15.96 12.27 9.39 7.63 11.06 . - 
Clothing 1.40 1.07 . 11.93 6.90 1.71 
Leather and Leather Pr&. &4Z- 0.52- 0.G 0.24 - 9.43 

0 

Footwear 0.17 0.16 0.65 0 . g  0.49 
6.58 - ' Wood and Cork Products 3.04 3.19 8.07 11.9 

Furniture and Fixtures 0.14 0.14 0.29 - 0.28 - 3.98 
Paper and Paper Products 2.18 2.29 1.07 0.88 11 53 
Pr in t ing  and Publishing 0.80 0.60 , 1.24' 1-05 39.57 
Indus t r ia l  Chemicals 3.08 3.23 2.26 . 2.51 41.96 
Other Chemicalsb 2.72 5.39 

2*64 
32 76 

Rubber Products 0.75 0.49 0.91 0<4 1 4 . 9  
P las t i c  Products 0.20 0.35 0.19 0:31 14.94 
Pottery and China 0.74 0.78 0.75 0?22 9.28 
Glass and G l a s s  Products 0.53 0.67 0.57 0.35 12.78 
s t ruc tu ra l  C l a y  Products 0 ; p  0.37 0.10 0.08 10.56 
Cement and Concrete L 

TS Products 0.62 0.78 0.29~ 0.13 22.81 
Non-metallic Minerals, 

p.e.s. . 0.29 0.32 0.10 0.05 13.62 
Iron and Steel 6.15 6.59 1.88 2.01 13.69 
Non-ferrous Metals 1.34 1 . 8  0.55 0.71 13.15 
Fabricated Metal Products 3.16 3.17 3.-06 2.20 14. 37 
Non-electrical Machinery 16.61 16.97 9 .13 14.49 25.26 
E lec t r i ca l  Machinery & 

Components 9.67 14.25 9.15 20.64 18z-69 
Transport Equipment 7.57 10.28 6.80 7.31 63.11 , 

rument s , Watches %? ocks & *tical Goods 3.77 4.28 1.49 3.29 28.82 - 
- -- - - -  

His .  Hanufacturing. 4 , s  3-02  2.74- 6.76 

*Weighted Average hd-ex-  - 

for  all Sectors 

. . 
Notes: llnatural rubber and gumsu w a s  a l so  excluded. 

+ 
-3 

'sources: Calculated from Appendix Table A-5.2 .and Appendix Table A-5.8. 



t i o n  coeff icient  ( r  , though posi t ive i n  both years (rS: 1970 = 0;108, s - 
1973 = 0.280, Line 4 , Table 5-12], w a s  not s t a t i s t i c a l l y  s ignif icant .  

? Hypothesis (11) is supported by ,a posi t  i i e  Spearman rank correlat ion 

be"tween the  sec tora l  shares of imports of 29 manufacturing industr ies  

(W./xMi, i = 1, 2 .  29) and the s k i l l  coeff icients  (Line 1, Table 
1 

5. I2 1. The rank corre la t ion  coeif icient  was 0.389 i n  1973 ( 1 9 7 0 ~  r* -- - 

- --- --- 

0.345) which w a s  st at ist i ca l ly  s ignif icant  at 0.05 l eve l  of confidence. 

* .  
The negative rank carre la t ion  as predicted i n  Hypothesis 

(111 j is not displayed i n  l i n e  (2) (Table 5.12). Instead, we obtained 
e e  - 

positive' correlat ion coeff icients  fo r  both 1970 ( rs  = 0.192) and 1973 
0 

( r  = 0.389). The rs f o r  1970 w a s  s t a t i s t i c a l l y  imigni f icant .  A different '  . - s 

set  of export data  based on Singapore's Census of  Indus t r ia l  Production 
+ 

(CIP)  was also used fo r  both 1970 and 1974. We fa i l ed  again t o  accept 

Hypothesis (I11 1. The rs fo r  1970 w a s  0.166 which is s t a t  i s t i c a l l y .  

insifnif icant .  I n  1974 a posi t ive rank correlat ioh coeff icient  (rs = , 
. - 3 

0.408) w a s  obtained which is s igni f icant  at the 0.05 l eve l  of confid9nce. 

The r between the  s k i l l  index and the  sec tora l  export-output (Xi/Qi) 
8 

, I 

r a t i o  w a s  negative i n  1970 (r = -0.260) but was posi t ive i n  1974 I 

8 

(r = 0:086). However, both r ' 8  are s t a t i s t i c a l l y  insigqificant,  
8 S 

Lines ( 2 )  and ( 3 )  indicate tha t  Singapore's indus t r i a l  exports have 
- - -- 

increasingly embodied higher levels  of s k i l l  resources. -&spite t h i s ,  - 
3% 

- 
-- 

Singapore I a net manufactured import cornposit ion is st l'll more skill- 

intensive than manufactured export composition as indicated by a posi t ive 

correlat ion of (HiEHi - X i f i  Xi) and Si ( Line 4 1, though t h i s  is not 
* 

s t a t i s t i c a l l y  s ignif icant .  



Table 9.12; 
, . . . Spearman Rank Correlation Coef f i c i ed te  ( r i )  between 

* 
S k i l l  .Coefficients- cS ) and Trade Coltlposition : - .  b i  

Between S k i l l  Coefficients (si)  
n - , * I' 

and : 
- 

8 
- - - - -  

(1) H./ 8%. - 1 ' A 9 7 0  23 0.345' * ) = .  1973 -I _ 29 . 0.389*** 

( 2 )  xi/ X .  (based on trade' da ta)  : l g j 0  
1 29 0.192 

X ./ t X ., ( based on CIP data)  : 1970 30 - .  0.166 
1 . . a 

( 6 )  Xi/xx. ( t o  m s ) :  1970 29 ' - 0.302 
4 1973 

o 8- 0.395*** 

Test of s ign i f i cdbe '  of 're: s igni f icant  at 0.01 level ;  
'" **, signif icant  a$ 0.02- levex; 

-, 

* * *  ' signif icant  a t  0.05 leveg; 
i* signif icant  a t  0 . 9  level .  

- -* - w 

Notes: (1) S i  based on 1970 Population Census data across manufacturing 
i&w?+m L - -- -- 7 -- 

(2) n = number of 'hdustry , & ~ u p  (includi& itpetroleum ref inery 
and petroleum >oductslt ? ; . i * .  

. a S.E.A. = S o u t h &  Asia, bhsed OR C P  datg; n iilcluding 
- "natural rubber and gumsztf - 

Sources: Derived from Table 5.10 &d Appendix ~ a b l e s  'A-5.4 and A-5.9. 



- 130 : 
d 

d 

One of  the  reasons f o r  our f a i l u r e  t o  accept may be 
- - - 

t ha t  i n  Singapore the  r e l a t i v e l y  more s k i l l  and c a p i t a l  in tens ive  indus t r i e s  

a r e  more e f f i c i e n t  than  those indus t r i e s  with l e s s e r  s k i l l s  and higher 

labor  intensi t ies .23 I n  t h i s  case, there  would be a r e l a t i v e l y  high s k i l l  

i n t ens i ty  embodied i n  Singapore's exports of manufactures, 

We t u r n  t o  Hypothesis ( X V )  concerning the' dee t ina t  ion  of Singapore ' 6  

manufactured exports, Malaysia and o ther  Southeast Bsian devsloping -- - -- 

countr ies  a r e  Singapore's major t r ad ing  p&tners. I n  1974, Singapore's 

d i r ec t  manufac,tured exports t o  Malaysia and other  Southeast Asian countries 

accounted f o r  32 percent of t h e  t o t a l  i n d u s t r i d  exports (based on,CIP 

data).24 This f igure  is subject  t o  downward b ias  becauae par t  of  the  
* 

% 
s a l e s  of domestic wholesalers a r e  f i n a l l y  exported (see chapter 111). 

I n  general ,  our non-parametric t e a t s  have accepted Hypothesis (IV) 

tha t  Singapore's marmfactured exports t o  Southeast Asian developing 1 
countr ies  and t o  a l l  LDCs are more s k i l l - i n t e m i v e  than t o  i n d u s t r i a l  1 

j 

countries. I n  1974 t h e  rank co r r e l a t i on  coef f ic ien t  between s e c t o r a l  shares  1 
1 
$ 

of manufactured -exports t o  a l l  Southeast Asian countr ies  (Xi/ EX ( t o  i i 
S,E,A, ) ,+ i = 1, 2,. . , , 30) and s k i l l  coe f f i c i en t s  w a s  0,668 which iu i 

stat bt i c a l l y  ' s ign i f ican t  at t h e  0.01 l e v e l  of confidence (1970: rB between 3i 
Xi/ 2xi .( t o  Malaysia only) and 4 was 0.440 which is o s ign i f i can t  at the  a]" 

23 I n  a study of the product i r s t ~ .  performance of maimrfacturing 
i n d u t r i e a  i n  Singapore during 1968-1970, Goh and C h e w  (1973) found t h a t  
f irma with 

Study of t h e  ~ r o d u c t i v i t ~ \ ~ f o $ m a n c 8  of Hanufacturing Indus t r i e s  under 
Different Capit a1 ownership, w8-197.0, (mimeo, ) Singapore, National 
Product ivi ty  Board, (August 

24 k- Singapore, Report on the  Census of Industr ia?  Production, 1974, 



0.02 l eve l ) .  When manufactured exports t o  all  LDCs a r e  taken together,  t he  

Spearman cor re la t ion  coe f f i c i en t  obtained w a s  a l s o  pos i t i ve  at 0.395 which 

is s ign i f i can t  a t  the  0.05 l e v e l  (1970: rs-= 0.302 which is s t a t i s t i c a l l y  
* .  

i n s ign i f i can t ) .  On t h e  other  hand, rank cor re la t ion  coe f f i c i en t s  between 

manufactured exports t o  i n d u s t r i a l  countr ies  and s k i l l  i n t e n s i t y  a r e  low 

(1970: r = 0.108, 1973: r = 0.113) and not s t a t i s t i c a l l y  s ign i f ioant .  - 
8 8 - 

An average weighted index of s k i l l e d  labor  i n  Singapore's i n d u s t r i a l  

exports to'developed and developing countr ies  were a l s o  calculated and is. 
/ 

presented i n  Table 5.13: The s k i l l  i n d e A f  exports t o  developing countr ies  

a r e  a l s o  higher than i n  exports t o  developed c6untries. A r e c e n t  study by 

Chow (1975) a l so  supports our hypothesis. Chow found out t h a t  t h e  skill - 
I .  

e 
index is 1971 for  - S i n g a p o r c i s  0.1358 which is. lower than that of t he  U.S., , . , - 
West Germany, the  U.K., Aus t ra l ia ,  Netherlands, France and Japah but h i ~ h e r  

> i 

t hamlpa in ,  I t a l y ;  Brazi l ,  I s r a e l ,  Egypt, West Mdaysia ,  Taiwan, South Korea 
\ 

and Hong K o ~ g  ( a l l  count r ies  ranked i n  descending order) using t h e  assump- 
r+ 

t i o n - o f  f ixed All input-cpaff ic ients  .- - l a  ~ e e s i q ~ . ~ ~  It is  believed . that  

t he  s k i l l  index f o r  Singapore is upward biased due to the  inclusion of t he  
I 

petroleum Lector. This may. explain why its e q o r t  i n t e n s i t y  is higher than 

t h a t  of Spain and I t a l y .  On balance, our t e a t s  l eads  u s  t o  accept - - 

Hypothesis ( IV ) . 
+ d 

Our empirical  tests i n '  this chapter have' suffered from t h e  basic 
# 

l i m i t a t i o n  t h a t  o f f i c i a l  t r ade  da t a .  include extrepat  f i gu re s .  The resuzts 

1 - 
was 41.43 which is higher than t h a t  t o  devploped countri-es. S k i l l s  embodied 

i n  Singapore's exports t o  Southeast- Asian counfries a r e  shorn separa te ly  and 
. *  

2 

i 
4 

i 
4 
t 
$ 

9 

4 
% 

i 

$ 4. 
e 



Table 5.13 
2 - - - - - - - - 

Percentage Distr ibut ion of Indus t r i a l  Exports 

and Weighted Average S k i l l  C o e f f i ~ i e n t s  by 

Indus t r i a l  Sect or8 . 
Developed Developing' Southeast 
Cowt r i e s  . Countries Asia Natdons 

F O O ~  2.62 % 
Beverages 1 0.03 . 
Tobacco 0.01 
Tex t i l e s  3.49 
Clothing 9.00 
Leather and Leather Products 0 0'3 
Footwear 0.18 
Wood and Cork Products 13.!57 
Furniture and Fixtures  0.18.. - 
Paper and Paper Produkts 0.01 
Pr in t ing  and Publishing 0.50 ' 

Indus t r i a l  Chemicals 1 ;65 
Other Chemicals 1.35 
Petroleum and Coal Products . 23.10, - 
Rubber Products 0.06 
P l a s t i c  Products 0.19 . 
Potkery and China aj 02 
Glass and Glass Products , -  - 4x01 
Struc tura l  Clay Products 
Cement and Conc'ete Products . - 
Non-metallic Mineral Products, 

223, 
n.e.s. - 

Iron and Stee l  0; 05 
Non-ferrous Metal Baaic ~ n d u s t r i e s  .0.04 
Fabricated Met a1 Products 0.54 . 
Non-electrical Machinery - 12.51 - 

Elec t r i ca l  Machinery .& Components ' 21.73 _ 
Transport ~ ~ u i p m d & t  3.18 
Instruments, Watches, Clocks :. 
. and Optical Goods - 3.21 
Miscellaneous ~ a n n f a c t u r i n ~  2.28 

* Average weighted S k i l l s  ' - 
In tens i ty  for Ini lwtr ial  32.67 41 463 58.12 
Exports by Areas - -- - - - -  - -- 

- 

.*- 
"C - 

Note: For developed and developing countries,  the export data  a r e  based oni 
UN t rade s t a t i s t i c s  (1973). For Southeast Asian nations,  exports arm, , 

d i r e c t  domestic exports based on production census (cXP)  d a b  (1974). 

Souroes: Computed from Appendix Table A-5. 6 and Singapo%e, Repmt on--the 
- Census of Indus t r i a l  Production, 1974. - 



may have been improved if t r ade  f igures  excluding entrep6t a c t i v i t i e s  were 
- - - - -  -- - -  - 

available.  

Summary 

I n  t h i s  chapter,  w e  have shown t h a t  Singapore s comparative advantage 

l i e s  i n  labor-i-ntensive l i n e s  of production (excluding "petroleum ref inery  

and petroleum products") by a Leontief-type t e s t .  The t r ade  pa t te rns  

do not ind ica te  t h a t  Singapore 'a  manufactured exports  t o  developed 
- 

(developing) count r ies  are based on labor-intensive (capi ta l - intensive)  
t 

l i n e s  of production as predicted by t h e  orthodox Heckscher-Ohlin themy. 

A non-parametric t e s t  suggests t ha t  t he re  is no r e l a t i onsh ip  between 

fac tor - in tens i ty  as measured by value added per  employee and manufactured 

exports t o  developed and developing countr ies  i n  1973. 

On the o ther  hand, t he  extension of Heckscher-Ohlin theory l a  

. - Keesing appew-s t o  o f f e r  a b e t t e r  explanation of  the  t rade  patterns.  Our 
c. 

empirical  t e s t s  did  not lead us  ' to  accept Hypothesis (I). On the  other  

hand, we accepted Hypotheses (11) and (IV) which ind ica te  t h a t  indust rial 

resources i n  Singapore do not appear t o  be misallocated. The a l loca t ive  

implicat ion of our f a i l u r e  t o  confirm Hypothesis (111) should not be 

. exaggerated because t h e  composition of manufactured exports has  undergone 

import ant s t r u c t u r a l  changes (Table 5.6). Capi ta l  and sk i l l - in tens ive  

indus t r i e s  have grown more rap id ly  than labor-intensive industr ies .  To the  

extent t h a t  the former i ndus t r i e s  a r e  more e f f i c i e n t  t h a n  those i n d u s t r i e s  

u5t h lesser skill and capliT a1 i n i e n s i t  i e s  , we woula e e e c t i n G t r i a l  

exports embodying higher leve la  of s k i l l  resources. I n  a.dynamic* context,  

t h i s  could ind ica te  t h a t  t h e r e  have been some bene f i c i a l  e f f e c t s  on the  

a l l oca t ion  of i n d u s t r i a l  resources s ince Singapore has improved its develop- 

T- 



ment o f  human 

So far, 

for the 

Chapter 

rapid 

V I .  
L 

resources ( see  Appendix B ) .  , 

we have not examined the supply and demand factor6 responsible 

growth o f  industrial  exports. This is our main task i n  



CHAPTER VI 
, 

THE BASIS AND SCOPE OF INDUSTRIAL EXPORTS 

I n  t h i s  chapter ,  we s h a l l  focus.our a t t en t  ion on the  fac tors  

responsible fo r  manufactured export expansion. Two ana ly t i ca l  too ls  w i l l  

be employed. The f i r s t  approach is t o  t e s t  the s t rength  of both supply and 
- ---- 

demand fac tors  a f f e c t i n g  the growth of manufactured exports by meam of + 

time-series ' regression analysis. We s h a l l  concentrate on a few elelqents 

which are  quant i ta t ive ly  measurable and appear t o  be iagorta&t fm 

manufactured export expansion. 

A second somewhat d i f fe rent  s t a t  ist i c a l  approaqh, i.e. a Constant- 
a 

Market-Share rnqdel 6 l a  Tyszynski, e t  a1.l w i l l  be employed t o  explain -- k 

manufactured export performance by looking a t  the portions of exp0r.t growth 

tha t  can be- a t t r ibuted  to:  ( i )  world t rade ,  ( i i )  commodity composition, 

( i i i )  market d is t r ibut ion ,  and ( i v )  "competitiveness1'. The "cornpet i t  iveness" 

e f fec t  i n  t h i s  model represents a host of factors  operating on the  supply 

s ide  which tend t o  increase o r  reduce export capacity. We s h a l l  attempt 

t o  analyse the competitiveness of industry by looking a t  technological 
-. ? 

change - and sca le  economies, i ndus t r i a l  r e l a t ions  policy and wage rate-  

productivity. .F ina l ly ,  we s h a l l  assess the  scope and prospects f o r  

m-factured exports from Singapore. 

The Constant-Market-Share model wae f i r s t  suggested i n  an a r t i c l e  
by Tyszynski (1951). It has s ince been fur ther  developed and u t i l i z e d  i n  
a number of s tudies ,  among which may be mentioned: Baldwin (19581, 
Spiegelglas (19591, Narvekar ( 19601, Roman i s  ( 1961) and Wells ( 1964). / 

P 



Manufactured Exports - 
8 

On a grounds, many fac to r s  could influence i n d u s t r i a l  exports. 

These include the supj~ly  e l a s t i c i t y  of exportables, t h e - l e v e l  and composi- 

t i o n  of in t e rna l  demand, d i f f e r e n t i a l  r a t e s  of increase i n  s e l l i n g  pr ices ,  

the efficiency of marketing, changes in producerst a b i l i t y  and a t t i t u d e s  

na tura l  resources and the  import p o l i q  of pokential customers. Many of 

these f ac to r s  cannot be qw&tified. I n  the following analys is ,  we s h a l l  

- -- 

concentrate on a few elements which a r e  <uant i t a t i v e l y  measurable and 

appeareb t o  be important i n  -ufac tured export expansion. 

(a )  Hypotheses and Regression Model: 

e c .  +- - World: The hy-pothesis is 

t h a t  Singapore's manufactured exports depend pos i t ive ly  on world t rade in 

manufactures. During the  period 1959-1974, world t rade i n  manufactures 

increased rapidly (Appendix Table A-6.4). It is expected t h a t  t h i s  had a 

posi t ive e f f ec t  on Singapore's i ndus t r i a l  exports. I n  other  words, the 

world demand fo r  manufactured products has contributed t q  the growth of 

Singapore's q u f a c t u r e d  exports. 

'World export t rade volume of m u f a c t u r e d  goods may be considered a 
5 

proxy f o r  world inc6me. We would expect tha t  world demand fo r  manufactured 
I 

- - - --- - - --- 
C 

goods would grow in  l i n e  with the increase of world income, par t icu lar ly  
€ 

- - - - 

that'demand f o r  manufactured products is income e l a s t i c .  Polak has argued - t 
t ha t  the volume of worid t rade is actual ly  preferred t o  world income as an 



-- * + 

explanatory variable i n  the analysis of t rade re la t ions  between 6ne country 
- 

- 
the use of world income makes no a l l m e  f o r  inter-country differences. 

i n  the marginal propensity t o  import, and second, the world income variable 

may be affected by any general s h i f t  i n  the r e l a t i o n  betwt3e.n income and 

imports i n  other countries. While t h i s  may be t rue ,  we usually assume tha t  , 

. a country's exports are dependent on income changes i n  other countries. 

- For- L&, changes ia h e i g m  ex&- peae-es could be the-dcmhtmt-fac$er- 
f 

affect ing t h e i r  imports. For our purpoees, world expart t rade  captures 

both changes i n  world income levels  and the  ava i l ab i l i ty  of foreign exchange 
- --- -- ---- -- 

i n  LDCs, World export t rade volume is narrowly defined t o  i'nclude SITC 

commodity groups 5 t o  8. The market value of world manufactured exports is 

deflated by the unit  value index f o r  world manuf&ctured exports at 1964 

prices FAppendix Table A-6.4). 

L 

- - Real Exchange Bates (R) : A change i n  foreign exchange rate6 can have 
--- 

an ef fec t  on both the demand f o r  and supply of expor tab le~ ,  A r i s e  i n  

foreign exchange r a t e s  reduces t h e  f o r e i g ~  currency pr ice  of exports an&) 

hence s h i f t s  upward the world demand curbe (demkd side). On the other 

hand, it improves the rece ip ts  of domestic exporters i n  terms of loca l  

currency, thus inducing them t o  export more. 

UdlFke many 6ther LM=s, singapor* did not have an  elaborate*exchange 
a 

r a t e  system t o  induce manufactured exports. From 1959 t o  1970, the exchange 

r a t e  of the Singapore dollar was st ablre -and -peggeeat Sm-pe-rWS -&ol lar  
q - 

q 
+pp&k%d' - t '  7 
ber 1971, the Singapore dollar.vas revalued t o  S$2.& per US dollar. Since 

, 

1933, it has W float-Sng, A f t  h u g h  2 k  5 8  L%bb %R* -a % ' 

of the  Singapore dol lar  w i l l  have some i n i t i a l  negative effects  on the  



. I  

- - -- - 

e-ion of manufactured exports, we hypothesize tha t  there is no 
- - - -  - -  

k g n i i i c a n t  qffect  df exchange r a t e  variat ion on manufactured exports. To 

al* f o r  d i spa r i t i e s  i n  the  price mvements between Singapore and the 

m e t  of  the  world, t h e  real exchange r a t e s  f o r  19%-19%i w a r e  computed, . 

The aoeinal exchaage ra tea  for 1959919% w a s  f i r s t  inf la ted  by the US con- 

m e r  
c 

price 

< 

prieb index and then deflated by the corresponding -Singapore corwoer 

index (Appendh Table A-6.1). 
- -  ~ - -  L~ ~ 

a A -. - L ~  ~ ,-.-L-L------- 

Rate of Capacity Ut i l iza t ion  (U): The r a t e  of capacity u t i l i z a t i o n  

v i l l  l i ke ly  have an ef fec t  on the volume of manufactured exports. The 

are profi table,  'firme w i l l  operate at f u l l  capacity t o  s a t i s f y  domestic 
I 

orders and. export little. On the  other hand, when domestic demahd is 

sluglioh and capwit; u t i l i z a t i o n  l o r  (i.e. excess capacity),  firma w i l l  i 
a t  tt'&t t o  i*rease export sales.  Hence; the r a t e  of .capacity u t i l i z a t i o n  

and export expansion v i l l  be inversely related, T h i ~  is the  80-called 

wreceseion-boo. e f fec t  .& Since there is no. exis t ing  measure of capacit J 

u t i l i z a t i o n  available i n  Singapore, this may be roughly measured by the 

deviation f r m  the exponential of i n d k r i a l  production i n  
I 

4 5 
period t. This procedure is by !Tyler and has a close 

4 
The f i t t e d  trend for , total  acturing including petroleum. 

w t c i e a  ia Singapon --at--= 124.08 41 + % ~ > ~ r -  Par ta tdntaimfac-  
taring f n d u s t r ~ a  ~xclul i ing pa-trolea~s re,finery and petroleum ~ o d u c t s ,  the  
f i t t e d  trend w , &,. - - 2.70 0 + ~ ~ 1 8 4 0 )  t = .-ns itv utilp7-- -- 

ia greater  i f  ?& - % is poeitire and large. 8 i n c e r d e ; i a t i o n  
- 

(&, - a) contaimd gativz values, they are put into index for .  by adding a 
conetant, i,e,9f,. (Q- + c o ~ t ~ ) .  Thb constant i n  our case i a  200. 
Thf r e s u l t s  axe givgn ia Appendix Table A-6. Z: - - 

Tyler , [ 1. 
P 



affinity t o  the &art on-School met-hod of _esfimatillg- &Feapa&w---- 

6 + pa -5 
utilization. 

c ,  

h; 

Labor Productivity (L 1: h e  t o  t h e  smal l  domestic market, many 
l' 

industries i n  Singapore have no a l t e r n a t i v e  but t o  export. ~m~rovemen t s  

in  the efficiency of i ndus t r i e s  can e n h b c e  t h e i r  competitiveness i n  

overseas markets and s h i f t  t h e  supply curve rightward. We s h a l l  u 

-- LLL- -- 
productivity (L ) measured-bp- vahle added per  worker as a proxy vtikbible 

P 

for the efficiency of industr ies .  Labor p roduc t iv i ty  o f  manufacturing. 

industries haa increased during t h e  period 1959-1974 (Appendix Table 66 .6) .  
- 

We hypothesize that there  is a pos i t i ve  r e l a t i onsh ip  between manufactured 

exports and the increase i n  l abor  productivity.  

f Conuuodity Concentration of Manufactured &ports  (C. : It is general ly  J P  

. bp~tthaesiaed . .  that changes ih- t he  commodity concentra t ion of manufactured 

exports w i l l  have some .di rect  e f f e c t  o n  t he  - volume o f  export trade. Some 
. - . . 

evidence suggests that the  more d ive r s i f i ed  a :country ' s exports,  the  higher 
/ . 

its export growth rate (see  Table 2.9, chapter 11). ~ inbe rgen ' l  found t h a t  

. the v&me of exporta between of countr iee  is posi t&ely r e l a t ed  t o  

thy diversification of co&odif groups, tha&s, &gat $ re ly  t o  ;ommodity -, - 

fL- concentration. A similar r e s u l t  is obtained by .Rahman i n  a cross-country 

analysis of mpmfactured exports  from LDCs t o  b e l o p e d  countr ies ,  but t he  

explanatory power of commodity concentration is. low i n  a simple log-linear 

equation ( r  = 0.49). We s h a l l  t e s t  t h i k  r e l a t i onsh ip - fo r  Singapore 'by using -- 

- 
t ime-series annual data. The commodity c ~ n c e n t r a t i o n d i n a u f a - ~  

'' ~ l e i n  and Summers (1966). 

Tinbergen (1962). 
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-exports ia measured by the  Gini-Hirschman index as discussed i n  Sect ion 

2,4(b), Chapter 11. 1 

Geographical Concentrat ion  o f  M'anufactured 'Exports ( = 

general ly  believed t h a t  t herb is a negative re la t ionsh ip  be 

concentrat ion o f  exports  and export expansion: t h e  smal ler  its market 
gd 

concentration,  the  l a r g e r  its export expansion. We s h a l l  t e s t  t h i s  re la t ion-  
* - - A- -- - - - 

' sh ip  i n  t h e  case of Singapore using anpual da ta  on geographical concentration. 

Market concentration is measured by t h e  Gini-Hirschman index as defined i n  
4- 

- -  - 
- sect ion  2.4, ^chapter 11. Since Singapore ' s domestic exports a r e  predominantly 

I 

i 
manufactured products, we s h a l l  use t h e  coef f ic ien t  of geographioal concentra- - 
t i o n  f o r  t o t a l  exports as a proxy var iab le  f o r  manufactured exports.9 The 

values foi'l959-1974 a r e  shorn i n  Table 2.10. Both commodity and geographi- 

cal concentrat i on  of manufactured exports may p a r t l y  r e f l e c t  f ac to r s  operating 

on the demand .side3, but we may a l so  consider them as supply phenomena s ince  

they demonstrate ' the country's  wi l l ingness  and a b i l i t y  t o  d ivers i fy  its 
\ 

commodity composition of exports  and t o  penetrate  i n t o  foreign markets. 

The indust r ial  export function can be expressed as follows : 

where X = Singapore's manufactured exports i n  period t ;  
s ,t 

W = value of  world export t r ade  i n  manufactures i n  -p. 
=,t 

- --- - -- - - 

period t ;  -1 ' 

The Census of I n d u s t r i a l  Raduc t i cn  showed only two market 
o r i en t a t  ions  of manufactured products, i. e. d i r ec t  exports t o  Malaysia, 
and 'toverseas" co l lec t ive ly .  Although t rade  s t a t i s t i c s  show the  market 
o r ien t  at i o n  of exports ,  exports includes re-export f igures.  



-- 

, * Ut = r a t e  of capacity u t i l i z a t i o n  as measured by the devia- 

b t i o n  from t h e  exponential t rend of t h e  type Log $ = 

a + b t ;  

L = labor  product ivi ty  aa measured by value-added per 
P ,t 

worker i n  period t ; 

C = commodity concent ra t i  2 n of manufactured exports as 
x *t 

- - - - -  

meaauredLby the  Gbi-Hirschhan coe f f i c i en t  i n  period , 

* 

t i  

G ,= geographical o r  market cdncentration of manwfactured x , t  - ;a 

II" 
exports as measured by the  Gini-Hirscbman index i n  

period t. - .  

This model is ne i ther  a demand nor supply funct ion s ince  it includes 

elements of both. It is an aggregated i n d u s t r i a l  export function. I n  the  
#Y 

i 
model, changes i n  the  var iab les  W and Rt can be viewed as s h i f t s  i n  the  mx 

export demand curves. On t he  o ther  hand, changes i n  var iab les  Ut , L 
~ , t  ' 

C andG a n d t o s o m e  degreeR a r e s & e n a s s h i f t s i n s u p p l y c u r v e s .  
x ,  t x , t  t 

The values of X and W 10 a re  expressed at constant p r i ce s  i n  U S  doilars.  
s ,t =,t 

Values of L a r e  shown i n  t he  fonu of an index (Appendix Table A-6.6). The 
p r t  

annual values of X were t hen  regressed on the  s i x  independent variables.  
s ,t 

I n  our study* we s h a l l  mainly focus on the  supply side of  export 

behavior. The foreign demand f o r  S,ingaporeIs i n d u s t r i a l  exports is assumed 
a -  - - -  - - - - -  

- - 

t o  M per fec t ly  e l a s t i c  o r  nearly BO, implying t h a t  Singapore w i l l  be able  2- 

- .  

lo To f ind  a s u i t a b l e  p r i ce  index f o r  Singapore posed Bone problsma. 
Idtally, Singapom's manufactured expurts ( X  should be def la ted  by an 

, i n d u s t r i a l  p r ice  index, but no such pr ice  inaex is available.  It is ~ o l v e d  
by using GDE and GDP pr i ce  def la tor8  (see Appendix Table A-1.2) as an 
approximation. W is def la ted  by the  world export p r ice  index f o r  
manufactures Table A-6.4). 
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t o  s e l l  a l l  its indus t r i a l  exports at internat ional ly competitive 
- - - - -- - 

t o  be an unrea l i s t ic  assumption f o r  Singapore sincb! i 

exports i n  world trade is negligible  b r  minute. 

incorporated in to  the supply function t o  form an 

aggregate function. It is assumed that  the relat ionships take the log- 

l i n e a r  form f o r  both the supply 

a b e t t e r  "fitt1 t o  our data. 
* -422 

- - 
(a) Empirical Resul ts :  

s; 

and aggregate functions since it provides 

The estimated supply f e t i o n s  wing time-eerie6 r e p s a i o n  analysis  

for  1959-1974 are presented below: 

(6.2) log X = -5.646 + 3.573 log  L + 0.609 log  U + 0.988 log R 
8 =(4.286)* * (1*8W)** (1.165) 

- 2.000 log Cx + 1.30'7 log G 
(1.838)** (-1.224) x 

(6.3) log X; = -5.931 + 1.942 log L + 1.153 log  U t  + 1.740 log  R 
(3.105)' (3.633)* (2.251) 

- 2 -463 log  Cx + 0.412 log  Gx 
(-2.966>** (0.525) 

ii2 = 0.941 D - W  = 1.771 F-ratio = 48.960 

(6.4) I& Xs,SIm 5-8 = -12.327 + 2.105 log L + 0.589 log  U 
(5.686)* (3.144)* 

+ 0.825 log R + 0.391 log  Cx + 0.733 log Gx 
(1.867) (0.804) s (1.565) 

E~ = 0.956 D-W = 2.701 F-ratio = 6 6 . 1 s  * 
- -- 

(Note: s i d f i e s  s igni f icant  at 0.01 level ;  
** s igni f icant  at 0.05 level )  

w h e r e  Xi, U t  denote X and €J l a s s  "petroleum ref inery and petroleum  product^,^^ 
. a s  -4 1 

r e fe r s  t6  the narrower de f in i t ion  of manufactured exports, i.e. + 
'8, SITC 5-8 I 2 



. - 
S I E  5-8, &e f i g m a  k i i h in  the paren- _the t--,-g Lteb 
coeff iciknt  of-determination corrected fo r  degrees sf freedom and D-Y i a  

' the  burbin-Wat.son st at ist ic. The explanat ory power of the  eat  imat ed .' 
-equations (with or without "petroleum ref inery and petroleum productsn) is 

'high as indicated by a high ?'s. The regression coeffi,ciente for  L a re  
P 

s igni f icant  i n  ' a l l  three  equatio&add have the expected pokitive signs. . 

Fuythennore, the I)u_rbieWatso+ s t a t i s t i c  indicates  tha t  t he re  is go a e r i a  
u 

corre la t ion  detected. Hence, i t  tends t o  support our hypothesis tha t  

manufactured exports are affected by the increese of labor  productivity which 

implies 'lower unit  c o s t s  and &eater  cmpst i t i reness .  The r e s u l t s  .a+ show 

tha t  the regression coef?ic.ienta of commodity concentration (C ) of  equations , 
X 

a (6.2) and 4 6 . 3 )  have the  expected negative s igns  'and a re  e t a t>s t i ca l ly  

1 
s igni f ioant  at 0.05 level.  I n  equation (6.4) it has t h e  wrong sign. 

A D  . . . 
~ l t h o u g h  evidedee3 is inconclusive, it 'appea& tha t  d ive r s i f i ca t ion  of 

t 

manufactured exports may have soay effec t  .on the volume of e*ort trade. 

oh the  other hand, the r e s u l t s  show tha t  there  a re  ho e f f e c t s  of 

c a p a ~ i t y  u t i l i z a t i o n  ( d l ,  exchange r a t e  (R) +or geographic& concentrat ion 
s 

(G ) on the  expansion of manufactured exports during 1959-1974 as viewed . I 

X 
4 

from the supply side, 

Multiple regression r e s u l t s  from inclusion of sipply and demand 
L 

variables  i n  our aggregated indus t r i a l  export function (6.1) a re  ,shown 

below: - - - 

+ 0.270 log R + 1.398 log Cx ; 1.195 log Gx 
(1.127) (3.295) (-4.102 I* 



(6.6) log X'  = -24.016 + 1.957 log Urn - 0.033 log  L + 0.660 U 
8 

( 10.012 - 0 8  (6.016) 

3 = 0.995 D-W = 2.034 I l r a t i o  = 612.937 

+ 0.346 log U + 0.303 log R + 1.688 log Cx + 0.660 log ox 
(2.416) ( 0.915) (3.454) (2.708) 

2 = 0.980 D - W  = 2.750 F-rat i o  = 12PC70 
L- 

(Note : denotes s igni f icant  at 0.01 l eve l )  

The r e s u l t s  show tha t  there  is a strong posi t ive re la t ionship  between 
$ 

J 

the d o l l p  value of Singapore's manufactured exports and the  expansion of 

world exports of manufactures. A pos i t ive  labor productivity e f f ec t  w a s  

obtained i n  equation (6q5)  as predicted but w a s  non-existent o r  had the  . - 
< * 

"wrong" s ign  i n  equations (6.5) and (6.6). A market concentration ef fec t  

/' 

was observed i n  equation (6.5). On the other ,  h there  w a s  no "recession- 

boom effect"  f o r  Singapore's indus t r ies  s ince es t iqa ted  values f o r  U have 
8- 

/ 

the  "wrong" signs. P' 
P 

I n  general,  the  influence of world t rade expansion is strong on the J 

I 
demand side. On the supply s ide,  labor  productivitf and commodity concen- 

,7- tr ion  have sotre pos i t ive  effects on the expansion of  manufactured exports.. 

There was no capacity u t i l i z a t i o n  e f fec t  which may be explained by the " 

l imited domest i c  market. Many induhtria:hgve no al t  ernat ive but t o  export 
;a>- 7 --* -- - - - - - 

t h e i r  products t o  foreign markets. I n  additio* there were no exchange r a t e  
-- - - -- -- - - 

or  geographical concentration ef fec t  as shown by our time-series regressAon . . 

analysis. . 

The above aaalysie  emourit ered severa l  st at ist i c  a1 problems. F i rs t  , 



the  observation period (& = 16) is short. This poses the  degrees of freedom 
r - -  --- - - -- -- 

problem which is particularly.  acute  i n  m,lt i p l e  regression analysis  

involving many independent var iables .  One consequence 3p t h a t  the standard 

ekrors  of regression coe f f i c i en t s  increase which in  t u r n  r e s u l t s  in low t- 
A /r 

r a t i o s  ( t  = -P/standard ekror of ,4 where 3 is t h e  estimated regression 
- " 

coeff ic ien t ) .  Furthermore, it would have been much more conclusive t o  confine 

our ana lys is  t o  the l a t e  1960s and ear ly  1970s i n  which a r e a l  upward surge 
- -- 

of indus t r i a l  exports took p lace ,  i f  half-yea&ly o r  quarter ly  f igures  were 

available.  - 
-< - .  - 

6.2 Constant-Market-Share Analysis of Export Performance 
i- 

We shall now look a t  the portions of export gldwth 

P 
a t t r ibu ted  to  f ac to r s  operating on the  demand and supply 

the Constant-Market-Share analysis.  

(a)  Theoretical Framework: 
d 

A country's exports could grow a s  rapidly as the average of world 

exports f o r  the following reasons: (a)  exports d id  not concentrate on 
< 

commodities fo r  which demand was growing slowly; (b) exports a i d  not go 

. primarily t o  r e l a t ive ly  stagnant areas;  o r  (c) the  country w a s  able and / 

will ingly t o  compete e f fec t ive ly  with other  sources of supply. The method 

which separat&s these e f f e c t s  is the Constant-Market-Share Analysis (here- 

a f t e r  C* model) pioneered by ~ ~ s s y - n d c i . ~ ~  The basic assumption of this 
, L -  

model is tha t  a country's share in world markets relnains unchanged over 
- - -  

- -p time. The CMS model can be formulated as follows. 

Tyszynski (1951). See Footnote (11, t h i s  chapter. 

* See Leamer and Stern  (1970)~ Chapter 7. 
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Not at ions  and D e f  i4t ions  : 
i *  1 

- 

* 'fi 
' = value- of Sillgapore's exports .of C ~ o d i t y  i- i n  Period 1. 

1 < 

, Xf = value of Singapore's exporti of Gommodity i i n  Period r2.,- ' .  

X = value 'of  S&ngapore*s exporta t o  country j ( o r  Area j) i n : ~ e r i o d '  
j 

Xr ' = value of.,Singaporels exports t o  Country j ( o r  Area, j) i n  
j v .. , 

Period 2, 

* -- - - -  
X = v a h e  of Singapore's ,exports of Commodity i t o  country j ( o r  
i j IV 

Area j) i n  Period 1, 
* 

r = pe rcskage  increase i n  t o t a l  world expor.ts from .Period 1 t o  
- 

Period 2. 
, > 

r = percentage increase i n  world exports of C0nunodit.y i from Period i 

1 t o  Period 2.. 

r = percentage increase i n  world exports of Commodity i t o  Country 
i j 

i 

j (ar Area j) from Period 1 t o  Period 2. 

From the above de f in i t i ons  it follows t h a t  f o r  Period 1, 

and s imi la r ly  f o r  Period 2, The value of Singapore's exports i n  Period 1 

is given by 

First, assume t h a t  exports a r e  completely undi f fe ren t ia ted  as t o  
-& - 

- -  - - 

coratnodity market d i s t r i bu t ion ,  i.e. exports a r e  viewed as a s ing le  good 
5 

r -- - -- -- 
dest ined f o r  a s ing le  market. I f  singapore maintained its share  i n  t h i s  

market (constant-share nomi), the  exports would increaae by r X  and t he  

following iden t i t y  holds: 

(6.10) X'  - x = FX + ( X I  - x - rX) 



< 
Iden t i t y  (6.10) is A f e r r e d  t o  as "one-levelm analyeis. It a s p a r a t e s  

a the- growth of Singapore's exports , in to  (1 )  the  general  increase i n  world 
- * 

exports a d  (2)' an unexplained res idua l ,  the  
. .  

- .  
Exports a r e  i n  f ac t  a divefse '  s e t  of commodities,   or t he  i t h  

commodity, the  i d e n t i t y  i s  

which may be e g r e g a t e d  t o  ' j- - 

Iden t i t y  (6.12) is a "two-level" ana lys i s  ;here t he  growth of 
I 

Singapore's exports may be a t t r i b u t e d  t o  (1) the  general  increase i n  world 

exports ,  (2) t he  commodity compositioh of Singapore's exports i n  Period 1 

and ( 3 )  a res idua l  ind&ating the  difference between Singapore's ac tua l  

export increase and the  hypothet ical  increase i f  Singapore had maintained 

its share  of t he  exports of each commodity group. 

"Three-leveln ana lys i s  takes  i n t o  account t h e  d i i f e r e n t  i a t  ion  of 

market des t ina t ion  as well  as export commodity groups. Allowance should.be 

made t h a t  some countr ies  have easy access t o  rap id ly  growing regions while 

o thers  a r e  surrounded by r e l a t i v e l y  slow-growing neighbors, The appropriate 

norm i n  t h i s  case is a constant share  of t h e  exports of a pa r t i cu l a r  commo- 

d i t y  c l a s s  t o  a p a r t i c u l a r  region. The iden t i t y  s i m i l a r  t o  (6.101 -and 

l3 Becauee r X = r X  + Zrixi - 2 r X i  where r X  = 2 rXi. 
i i i i i i 



When aggregated, it  becornea 
- - - - 

- - - - - - - - 

Iden t i t y  (6.14) s t a t e s  t ha t  the  increase i n  S-ingaporq's exports is 
-- - - - - -  

due t o  (1)  the  general  rise i n  world exports; (2) t he  commodity cornposit ion  

' e f f e c t ,  (3)  t he  market d i s t r i b u t i o n  e f fec t  and ( 4 )  t he  r e s idua l  which 

represen ts  "cornpetit ivensss", i. e. the  dif ference be-een ettiaf export 

growth and the growth which would have occured i f  Singapore had maintained 

its share of exp0rt.s of each commodity t o  

The cornmodit?-composition d by 
riXi - rXi  = 

i i x ( r i  - r )x i ,  is pos i t i ve  i f  a r e  concentrated i n  commo- + 

i 
6% 

d i t y  c l a s se s  with growth r a t e s  more t h e  world average. 

S imi la r ly ,  the  market d i s t r i b u t i o n  e f f e c t ,  defined by 1 ( r  - r )X = 
j 

i j  i i j  - 
r i jX i  - r iX i j  9 i8 pos i t ive  if Singapore had concentrated its 

i j i ;I 
exports i n  marketa i h a t  were experiencing r e l a t i v e l y  rap id  growth. 

I f  one allows f i r s t  f o r  t h e  market d i s t r i b u t i o n  e f f e c t  and then the  

where r X  = r X i  and r X = 2 riXi 
i i i i  i j  



- - - - 

where term ( 2 )  is t h e  "market s t ruc turew e f f ec t  and tern '(3) the  
-- A 

+pi-- 

% h o d i t y  composition" e f fec t .  Although the sum of terms (2) and (3) -- 
F 

are i d e n t i c a l  t o  t he  two center  terms i n  i d e n t i t y  (6.14), t h e i r s  

pect ive values a r e  d i f fe ren t .  I n  a lgebrar ic  form, 

Commodity Effect :  1 ( - r = - ( r  - r )xij 
- 

i i j ij j 

Tke first three  f ac to r s  i n  (6.14) and (6.15) are mainly demand 
[ 

phenomeba which r e f l e c t  (I) the  changes i n  world demand as measured by 
- - . 

t h e  t o t a l  value of world t r ade ;  (2) changes i n  t h e  commodity composition 
s 

of import demand i n  a given foreign market due t o  changes i n  t he  l e v e l  

and d i s t r i b u t i o n  of r e a l  income, t a s t e ,  technology, commercial pol icy,  

\, etc.  , and ( 3 )  changes i n  the  market d i s t r i b u t i o n  pa t t e rn  of t h e  d i f f e r en t  
J 

nat iona l  o r  regional  markets f o r  similar reasons. On the  o ther  hand, the 

"competitiveness effect1 '  represents  a host of f ac to r s  operating on the 

supply s i d e  which tend t o  increase o r  reduce the  export capaci ty  of the  

home industry,  i.e. changes i n  r e l a t i v e  export p r i ce s ,  the  qua l i t y  of 

exportables,  the  .develop@nt of new products, the  e f f ic iency  of export 

7 marketing, the  financing of export goods &d del ivery,  t h e  growth r a t e s  

) of ava i lab le  productive resources and the  product ivi ty  l e v e l  of export 

/-- 

i i ndus t r i e s  v i s - L v i s  its foreign competitors abroad. 15 

- - 

T 

'5 S t r i  
? 

it iveness r e s idua l  is  an in t e rac t  ion 
of dem& an$ suck rrrsclmngesIn'relative export -- pp- 

pr i ces ,  q u d i t ~  , marketing e f f ic iency  , fbgmcing and del ivery,  
bear upon the  s a l e a b i l i t y  of  a country's  exports. Thus they a r e  % 

meant toedescribe demand phenomena. On &he other  hand, var iables  such 
w d i f f e r e n t i a l  r a t e s  of monetary i n f l a t i o n ,  t he  d i f f e r e n t i a l  r a t e 8  of 
growth of f ac to r s ,  and the  d i f f e r e n t i a l  r a t e s  of product ivi ty  increase 
may have an e f f ec t  on a coun r y l s  export-supply p r i ce s  vis-&-vis its com- t p e t i t o r s  i n  world trade.  The , fac tors  i n t e r ac t  with each other. See 
Leaner and S te rn  (1970). i 



(b)  Application t o  Siwapore and the J k p i r i c a l  Results: 
- 

When applying t h e  CHS modei t o  siGG&e?he following major 
/ 

commodity groups and mkket  areas ( j) are  seiected:  

Commodity Groups ( i.1 : 

Food, Beverages,and Toabcco (SITC 0 and 1 )  ; 

Crude Materialk, O i l s  and Fats (sITC 2 and 4); 

Mineral m e l s  and Related ~ & e r i &  (SITC 3 )  ; 
<--' 

\ I  
* 

Chemicals (SITC 5); 
- - - -- -- A- u - - - 

dl Machinery and Transport Equipment (sITC 7) ;  

Other, Manufactured Goods' (SITC 6 and 8) ; 

A l l  Other Goods (SITC 9). n, 8 
M* Areas (j): 

kniked S t a t e s  ; Canada; Lat in America; Western &rope.; Japan; 

M e l o p i n g  Asia; Austral ia  and New Zealand ; Developing Africa; 

Rest of World. 

Although our major concern is on manufachred exports (defined as 4 

SITC commodity groups ~ 8 ) ~  we s h a l l d a l s o  b r i e f ly  examine the  sources 

of change i n  Singapore's t o t a l  exports (SITC 0-9). The r e s u l t s  of" the  

CMS e s t  h a t  es\ for  Singapore ' s t o t  a1 exports and manufactured exports 

during 1960-1973 are  summarized i n  Table 6.1 and Table 6.2. A l l  the  data  t 
are  i n  current prices.  Select ion of the base ,periods f o r  the  &b-periods 

- w a s  a rb i t ra ry ,  

Table 6.1 reveals  t h a t  the increase i n  Singapone's t o t a l  exports 
,' 

w a s  predominantly due t o  t h e  increase in- world t rade throughout the 
- -- - - - - - - - - - - - 

periods under study, Commodity composition and market s t ruc ture  explained 
pp - - - - - - 

l i t t l e  of the increase of t o t a l  e- Market d i s t r ibu t ion  w a s  i n  fact  

negative during the  period 1960-1973. Thd negative change due t o  market 

s t ruc tu re  implied tha t  world demand grew l e s s  than proportiongtely i h  





~ Table 6.2 
I 

I 
I Analyais of Changsa in singapore' B Exports: Maufactured / ~ o o d s  

5 I 
- 

' ' y .  I . . (Current  Prices, US8 m) , - .  i H N  

1. Due to lncreaae in world 
260.03 146.88 49-41 31.50 - 

A/- -- 64-W ommodity corn: (a)  -5.46 -2 48 -3.48 0.40 -1:2 
poa* t i o  (b) -6.56 -8 59 2.58 1 2.89 -1.4 ..'. 

( a )  -45.32 -33.57 -5.87 3.11 -9.8 

I 

(b) -44.21 -27 46 -8.08 , 0.62 -9.72- 
t 

-1109.26 -10.83 I 56.W 1 64 99 46 39 
I b -  

I d  t 



- 153 - 
- - - - - 

? 
- - -  - - - - - - - 

at 
those markets where Singapore ' s exports were conaentrat ed i n  the in i t i a l  

2 

year, Similarly,  i f  world t rade  expanded l e s s  than proportionately f o r  
-- 

those commodities i n  which Singapore w a s  special ized i n  the beginning 

year,  t h e  t o  commodity composition w i l l  be negative. The @ 

commodity composition e f fec t  w a s  nega&e fmrn 1960-1967. These' two ' 2 "  

e f f e c t s ,  together with the  competit iveness e f f e c t ,  improved considerably 

T - -  
- - - - -. a 

during Tm-1973. a 
3 

* 

t, I n  the case -of man~factu~red exports (Table 6-21, t he  increase i n  
*T, i 

world trade was again 9 u h s M i a L  It represe&s about 65 percent o f  - - 

t h e  increaae 'for t h e  e n t i r e  period'i960-1973. Commodity and market 

concentration appeared t o  have l i t t l e  e f fec t  on the  increase of Singapore's 
#b 

manufactured expor'ts, The share of the  increases of Singapore's manu- 

factured exports going t o  each of nine regions during 1960-1973 are  
b 

presented i n  Table 6.3. Ekports t o  developed countr ies  (pa r t i cu la r ly  the 

United S ta t e s ,  Western Europe and Japan) have gained i n  importance whereas 
4 

t he  share of exports t o  LDCs has declined relat ively.  The reeidual  i 

port ion rnkbrii the competitiveness of manufactured exports was favorable. 

I n  the. f i r s t  two sub-periods the e f f e c t s  were negative, but became ; 

pos i t ive  i n  @he last two sub-perioda, Its value w a s  qu i t e  substant ial :  

56% f o r  1969-1971 ak 6% fo r  1971-1973. The percentage f o r  the e n t i r e  

with those o f  m i n a s a s t u d y m a d e  by ~ a n e r ~ i . ' ~  The - l a t t e r  study revealed 
.L -8 

/ 
- f o r  19551962 and 1962-1970 exports from LDCs grew more slowly than 

i world t rade and their ccramodity composition e f f e c t s  were negative, The 
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competitiveness res idual  w a s  negative but very mall  i n  the  19608, This 

suggests tha t  Singapore has performed b e t t e r  than  the h s  as a whole . 

,.' 

as f a r  as the  expansion of manufactured exports is concerned, 
c' 

Table 6.4 contains an analysis  of Singapore's manufactured exports 

for  the  period 1960-1973 us ing5he  major SIR: commodity classes.  The 

increase i n  the  exports of wc%emicals,n "michinery and t ransport  equipment!' 

t o  f ac to r s  on the demand side,  Host important of a l l  w a s  t he  growth of 

4 -world trade. While market s t ruc tu re  had v i r t u a l l y  no impat&, the commodity 

camposit ion e f f e c t  f o r  **chenricabn- am3 *machinery an& t ransport  cquQmenP 

f o r  1960-1%7 proved t o  be s l i g h t l y  favorable t o  Singapore, Data fo r  l a t e r  

wb-periods indicate  tha t  t h i s  c6nt r ibut  ion  w a s  not continuous, -, 
T 

Ae t o  supply fac tors ,  export compet it ivenegs was unfavorable f o r  . 
t 

Singapore i n  the f i r s t  two sub-periods, But i n  1969-1971 and 1971-1973, a 

i 
very subs tan t i a l  part- of export growth is a t t r ibu tab le  t o  t h e  increased 

competitiveness of Singapore's export industry,  pa r t i cu la r ly  "machinery ' 
L 

t ransport  equipmentn and "other manufactures." Singapore a l s o  gaiqd 

considerably from t h i s  f ac to r  during the  e n t i r e  period under review, The 

r e s u l t s  a l so  show t h a t  the  contribution of world t rade  on the  demand 

"- - G ~ B  a cont imous  o . This is consistent with our regression analysis i n  - R 
Sect ion 6.1. As a whole, i t  appears tha t  growth of world t rade  on the b 

demand-side and increased competitiveness on the  supply s ide  predominated . 

over other  elements. 
- - 

I n  in te rpre t  a t ing  the foregofilg empi r i cd  r e s u l t s ,  one iiwiFbe cog- 

nizant of the l imitat ione inherent i n  its calculations,  First, it has been 



- _  
Table 6.4 - - - - -- -~ -ppLp 

- Analysis of Changes i n  $in@porel s ManGfactured * 
r ,  t 

Exports by .~ommo&tg. Classes,  1960-1973 
- j" 

I 

I 

- G c h i n e r y  a -  h . 

*& Transport 
. ~ h d c $ l s  - Equipment Other Manufactures - 

+ ( SIT& 5*") ( SITC 7 ) , ( ,SITC, 6+8 1 
s 

Exports (US$ mil l ion)  : , , . 
7 - \ , - ** - - - -..-."--- -- --  

3960 27.13 ~ i . 2 7  , 
8&57 * 169: 78 1967 . 37.68 , 

1969 * 45.56 144.21 205.31 
60.62 241.89 - 286.52 .' 1971- 

1973 ' - 160.09 , 839.38 + 654 31 - - -- , - -  

P e r c e n t a s  Dis t r ibu t ion  \ .O 

of Sources L a .  LOO% I . la% 
C '  

(I) 1960-1967 4" * 
\ 

(1) Due t o  wo -385.89 ' 224.80 
$ 0  - (2) Due t o  commodity. 

composition 

- ( 3 )  Due t o  market 
d i s t r i bu t ion ,  . - 

' - --.-+ -n 
(4) Due t o  ihcreased ' ' M -- . ( 

~on@eti tSveness  -148 %$ -9.40 1 -. - -  " .- - 
* - (II) 1967-1969 - 

- 7% 

(1) Due t o  world t r a d e  - 163.79 118.34 t 163:*74 . . v 

i 1 
I 

- .  
(4) Due t o  iacreased'  * 

. - c- . . 
t -  -26 o 64 - - conp&tit5veness - 3.20 -2 .'55 

- - ,- I _ -  
I 6 1 1  - * 

/ 

- - - - -- --- + $ - -  - 

,[1) h e  f o  world' t r ade  '. ; '%.35> 28.20 .- 79,70 1 - 
, . 

fff*c*- * 
- - --- -. ' , 

' 8.73 composition - . - 4 7  ;93 -20.38 . 
- d  

.1.(3) Dtie 'to-market 
\. - - - 

d i s t h q t i o n  , ' - 

- 

-19.45, . , , . , . .-1L65 7 - .  = 
5 iO7 

- .  . - _ -  , - - (4) Duet t o  increased .=- - . . 
" 41~74 -74 ; 73 - .$;69 c o w  t i t i v e n e s s  .. A s M. 

-. 
, . . . , A 4 '  



AnalysQ of Changes in Singapore's Manufactured . . .  . 
C + 

Exports by Commodity Classes, 1?6"&1973 
- .  

, . 

f - ( 3 )  ,- Due tq  marke-t 
, distribution * ' 

( 2 )  Due to  commodity 
. compsitian - 

( 3 )  Due t o  market 
distribution 

(4) Dud, to &&eased. 
competitiveness 



1 

assumed t h a t  t he  v=ious f ac to r s  -8pecified i n  the  model are independent ' / ' 

4 

and addi t ive  and ban be fu?Iy isolated.  , f i r € l m r e ;  t h e  model hG no: 
/ 

s tochas t i c  -base and is use l e s s  f o r  p r o j e ~ t i 6 n , ~ u r ~ o s a ~ :  &e interpret*' 

t i o n  is fur ther  cbrnplicat& by the  &-bit& se l=c t ion  bf the  base period 

and the  l i v e 1  .of4disagg&ption of  commodity and m G e t  Hence, * 

J 

there  is an index number problem b-ecause the  b&d ye& export values  a r e  

. used throughout. F ina l ly ,  t h e  CMS model impliesB a judgement t h a t  re- + t 

, , 

judging a co ;a t ry9~  export performance. There are cases  where this may not b e  

- t he  e G o &  p&rfomance of a -caun:ry pmvihed tha t  t he  ca lcu la ted  values . . 
are  noti- overemphasiz*d. I n  -any case',- t he  res;lts* obtained demonstrate - 

-1 , - 
'clearly- , - the  predominant ' r o l e  oi- &kld t rade-  and increased coy€ it  ivsneds 

c.7 s " 

i n  t h e  remarkable i n c r a b ;  of  *-m&ured expcwt; during 1960-5973. 
-* - - . *  - 8 ' .  

- - . L  . - .-. . '-P 
4 .  - .  i .  . . . 2 .  

6.) ~bmpef  it ive Capacity o f  t he  1ndust& ' 
.I 

' . 
. . 

, 4 
% ? 

~~ - ~ - ~ -~~ ~ ~ ~ - - ~~ -~ - 
-a - .  . ~ ,  

, - .  - 3 
% .  

z.. 7 
0 = 

Pc"cpetitivevessse" a f i e c t -  i n  t& CHS q o d e l  regresente. a hos t -o f  . - , - - A  

I - 
3 '  .f L 2 

a c 
- % *  

> 
' D  

&7 fi&arheon's (1971) ca lcu la t ions  b&est t h a t  qu i t e  d i f f e r e s t  
r e k u l i s  m a y  emefgge ~ k e n ~ f i m l  r a the r  t han - the  init ial  year  re i&e &e L. 

&ed &-when disaggmgat ion of both  market,^ and co~llmodities is i&roduce8., . - 
' , . " a  

18 ' " .. 
To be "c&petitivew i6 desirable.  -. Gutx the re  a r e  caaese where 

- t h i s  day not be true.  For example, "a s m a a  country might be. p r t  ing.  . ', - - -. - c w o d i t i e s  t o  - r e e o n s  wit& very fast-growin8. demaqcfs and might n ~ t ;  - .  
. have- the d d e g t i c  capaci ty  t o  a a i n t a i n  it@ market &hares. .Accordihgly, % * ; t h e  c o k d r y  ought t o  raiee its asking pr i ce  and be subjected to,-a , .  

4 

redllcf i&X te its = a ~ - k e t  share. A n o t b  coun+ry expofifng. *esorr-&agfh~~~- " . - 

regions would have l i t t l e  t rouble  maintaining- its share  and hmy have 
1ve ---, fir 

7 .  f -PMI- 1 

ve than t he  secoid under t h e  *~&in&-he word. 
Hovever, i q  tines of t h e  QIS analyeis,  the  country would be- deeignated 

, a less. cwp&itive." LeaiPer and Ste rn  (19M). p. 172 ( fw tzmte  20). There- 
fore to: idgnt if3 t he  determiaaatgx df the ncrwpet it&enaal* elfect ia 
impostallt. . 
. - 

i . . 
i ' 

* 

- 
A -9 



+ * - -- - - -- - - 

f a c t o r s  operating -on t h e  supply s i d e  which a f f e c t  t h e  export capaci ty  

of  t he  home industry, It r e f l e c t s  not only p r i ce  competitivenesd, but 

ale0 t h e  introduct ion of new exportables,  the  influence o f  pol icy 
4 

rheasures and improvemeflt i n  t h e  q u a l i t y  of goods exported (see a l so  sec t ion  

6 ( a .  We have empir ical ly  ve r i f i ed  t h a t  lab& product ivi ty  has a 

pos i t ive  e f f ec t  OQ t h e  expansion of manufactured exports  ( s ec t  ion 6.2). 
- - - - - - - - LL - - 

However, st a t  i s t i c a l  i de s t  i f  i c a t  i on  of o ther  components h8s not been 

undertaken due t o  lack of relevant data. It is possible  t h a t  a par t  qf 

t h e  campe t i t i v~ness  effect could be  c red i ted  t a  various export promotion 
- 

schemes adopted by t h e  governnent au tho r i t i e s  as described i n  Appendices 

B and C. I n  t h i s  s ec t ion ,  we s h a l l  assess  the  competitive capacity of 

tndustry by looking at ( a )  tech&logical  change and sca l e  economies of 

the  i ndus t r i e s ;  (b)  t he  ' e f f ec t s  of i n d u s t r i a l  r e l q t  ions  po l i c i e s ;  ELhd ( c )  

wage levels .  , 

I ( a )  Technological Change and Scale Economies of  t h e  Industry: I n  a 

-. study of . the manufacturing s e c t o r  i n  Singapore conducted by t h e  National , .  , 

Product ivi ty  Board, it was found t h a t  using a simple Cobb-Douglas production 

f'unction of t he  type V = AKd~B,19 increasing r e t u r n s  t o  s c a l e  were operating 

in the  manufacturing s e c t o r  f o r  the4 four-year period from 1968-1970. 
20 

9 

Such sca l e  e f f e c t s  would increase the  competitive pos i t ion  of  the  industry 

i 

I n  t he  a i i & Z  Cobb-Douglas production of the type V = AKd I', V , 
. denotes value added, K = c a p i t a l  input,  L = l abor  input ,  d = c a p i t a l  share 

or elast i c i t y  -if value added with respect t o  K,  = l abor  share o r  
1 '. / e l a s t i c i t y .  ef value added with-respect  t o  L and A = "residual" o r  index 

' of technological  change". -2 - 

20 Chew ( 1973) , Table 1. 



In the  same study, the  estimated I1residualt1 or  technological  

parameter w a s  favorable . for  singaporeea This I tresidualv is  t h e  growth 

of value added not  a t t r i b u t a b l e  t o  increases  i n  c a p i t a l  or l abor  and . 

cons is t s  of a number of possible  f ac to r s ,  such as ( i )  changes i n  the  
I 

qua l i t y  of l abor ;  ( i i )  changes i n  t he  qua l i t y  of c a p i t a l ;  and ( i i i )  pure 
'3 

- ---- 

entrepreneuria l  innovati  on%. Casual observations suggest t h a t  t h e  qua l i t y  ' 

of t h e  labor  force ' i n  Singapore ranks among the  bes t  i n  Asia. Singapore 

i s 'h igh ly  urbanized with '  one of . the  highest  - -- l i t e r a s  - r a t e s  in_ Asia, Ths 

educational system was res t ruc tured  i n  t h e  late 1960s t o  favor technical  
1 

and vocational education at 'the secondary and post-secondary leve l .  

Manpower t r a i n i n g  schemes were a l s o  es tabl ished ( see  Appendix C). 

- 
Another importadt f a c t o r  which G r a t e s  on t h e  qua l i t y  of labor  is 

i 

general  s t a t e  of health. Health programs increase the  .productivity of 

man over his working l i f e .  Inadequate n u t r i t i o n  and disease  w i l l  lower 
A 

energy and recep t iv i ty  t o  'new ideas. As Pepelasis-Mears-Adelman point 

out, this energy m d  r ecep t iv i ty  t o  new ideas  are c r u c i a l  fo r  economic 

growthl= Nutr i t ion and health condi t ions  d e  improved in  Singapore i n  
% 

t h e  1960s &d 1970s.~' Taking the abme  considerations together ,  the  
, 

qua l i t y  of t h e  labor  force  appears t o  h&e improved. Furthermore, 
t- 

% 
-- -- - A -  - -  --- - - -  - -  - 

A '' Char, E. c i t e  The "residualti or  t echnica l  change ( A ) parameter 
was poei t ive  from lwl971. - -- 

It is aryed that although improved hea l th  programs may accentuate 
t he  population problem f o r  W e ,  t h e  disadvantage nmst be accepted i f  
deve lopen t  is t o  proceed. P e p s h a i s ,  Hears and AdeLaan (L%Z), pp- @+?O. 

'' See Geiger and Geiger (l973), p. 213.. 



entrepreneurship does not appear t o  be lacking i n  view of the fac t  t ha t  - 

-- - 
Singapore has long been a commercial center i n  the  region with entre- 

24 
preneurs looking fo r  opportunities. 

(b) Effects of Indus t r i a l  Relations Policy on Competitive Capacity: 

Since 1963, labor  unions have been under the t i g h t  cont ro l  of government, 
3 

- Under the  Gnployment Act o f  196~8, standard hours f o r  white ccsllaz and - 

i s d u s t r i a l  employees were increased from 39 t o  44 hours per week. Fringe 

benef i t s  were cu r t a i l ed  o r  res t r ic ted .  Businessmen acclaimed the labor 

laws passed i n  1968 as "an i n d u s t r i a l i s t ' s  dream. la f i r t h e m o r e ,  t rade  

union powers are l imited under the  Indus t r i a l  Relatiom- Act of 1970 (see 
t 

Appendix B), A s  a r e s u l t  of these labor laws and the  co-operation of 

union leaders,  the  number of atrikes/work stoppages and the  man-days 1 t \ 
have f a l l e n  drast  i c a l l y  (see ,&ppendix Table 6.10). I n  view of the 

* 
wage policy i n  Singapore, the  competitiveness of S i n g a p r e ' s  manuf&tured 

exports i n  the  foreign markets has been enhanced. 

( c ) Wage l eve l s  and Competitiveness : In  Singapore, wages a r e  

regulated o r  under control  through labor laws and the  National Wage 

Council (NVC). (The evolution of wage policy i n  Singapore is br i e f ly  

summarized i n  Appendix B). The major competitors of Singapore's manu- 

factured exports an South Korea, Taiwan and Hong Kong. The wage level8 
\ 

- 

24 Stngapore s i i a f  t o  lhwIG@iii PaqT reepecta and the. 
existence of entrepreneurship i a  conaidered a key f ac to r  i n  the success of 
the two c i t y  s t a t e s .  See Geiger and Geiger (1973). 

25 Bocock flmf, reported that "one businessman deecribed Singapore's 
new labor lavs,  adopted in f 968 . . . , as ' an iadust rialist ' s dream. 



26, of the  m&nufacturing sec to r  i n  six se lec ted  countr ies  during 1963-1974 

,are shown i n  'Pable 6.5. 6? the  s i x ,  the U.S. has the  'highest wage levela 

with Japan second. The overa l l  s k i m  l e v e l  and productivity of labor  i n  

Table 6.5 . 
%J* 

> 

Wages 'h Manufacturing Sector i n  Selected 
- ' Six Countries, 1963-1974 

(US8 Per Day) - 
- - 

- -  -L Q- 

South 'Hong 
Year U.S. Singapre Korea K~~~ Taiwan 

" - 
- -- 

'C 
Notes: Nage r a t e s  are converted i n t o  U.S. currency at the 

o f f i c i a l  exchange r a t e s ;  1 

n.a. = not avai lab le  

S o m c c  Cealculatad from Tnf exnational  Gbor 0ifTce ;~e'&book bi Lgbor 
I,  
i 4 S t a t i s t i c s ,  1975, pp. 573-581. 

26 Singapore, South Korea, Taiwan and Hong Kong have close trade \ 
l* vith the United S t a t e s  and Japan. 

b 



these two countr ies  a r e  higher than  t h a t  of the  LDCs, including South 
-- 

- - - -- -- -- 

Korea, Taiwan, Hong Kong and Singapore. 27 The latter four countr ies  a r e  

at a simsar s tage  of  economic development. O f  these  four,  Singapore had 

the  highest  wage l e v e l s  before 1969. Although the  wage l e v e l s  i n  t h e  four 

count r ies  have r i s e n ,  Seuth Korea had the  highest  r a t e s  of increase with 

H- second ( ~ p p e n d i x  Table A-6. i l )  . Singapore s wage l eve l s  remained - 
r e l a t i v e l y  s t a b l e  u n t i l  1973. Since 1970, its w a g e  l e v e l s  have been below 

- - 
t h a t  of  Rong Kong. The wage gap between Japan and Singapore has widened 

during 1963-1974 i n  favor of  t he  l a t t e r .  The gap between t h e  U.S. and 

Singapore has also broadened during 1963-1972, but narmwed somewhat i n  - 

1973 and 1974 (see  Appendix Table A-6.12). 

\ 
Indices  of l abor  product ivi ty  i n  t h e  manufacturing sec to r s  OX,, four 

cf se lec ted  ount r ies  a r e  shown i n  Table 6.6. The labor  product ivi ty  of Japan, 

South Korea and Singapore has improved cons derably,  p a r t i c u l a r l y  i n  Japan f 
I 

'3 and South Korea. I n  view of t h e  f a i r l y  s t ab l e  wage r a t e s  of Singapore 
, .-I 

4 

vis-A-vis other  count r ies  and improved labor  product ivi ty ,  t he  competitive 

- pos i t ion  of her  manufactured exports has undoubtedly improved. ' 

f 

j - 6.4 The Scope and b o s p e c t 8  of I n d u s t r i a l  Exports 

Comparative cost  considerat  ions  based on o r  s k i l l  

i n t e n s i t i e s  a r e  an important but not the  only c r i t e r i o  
- '  J 

assessing 

the fu ture  development9 of manufacturing industr ies .  Factor endowments w i l l  

Leontief pointed out t h a t  U.S. ' s  5s much more prudtlcffre 
than foreign .labor because of  b e t t e r  education and t r a in ing ,  more 
efficient management, etc. See Leontief (19%). 

* 



Index of Labor Product ivi ty  i n  Manufacturing 
'4 

Sector  of Selected Countries, 

Notes: * fo r  na t iona l  economy; 

. Figures in brackets ind ica te  changes r e l a t i v e  t o  
preceeding year. 

Sources: In t e rna t iona l  Labor Off ice ,  Yearbook of Labor S t a t i s t i c s ,  

xz2* 



- * - 1  . - - , - -  - 
- 

'- . - -= - 

-? * 

28 ' considerat  ion. .  To. i uo t e  Hirsch: 
- 

I S  

---- -. 

. - 
F a i l u r e ' t a  recognize the dynamic nature of  c + p ~ & i v e  * - ' 3 
advantage maf' lead policy-makers concerned wibh t h e  
enhancement of  a countrytq export  p o t e n t i a l  t o  adopt 
po l i c i e s  which go counter t o  its. hng-run ' i n t e r e s t .  , - 
Such p o l i c i e s  may'lock up c a p i t a l ,  labor ,  'and o the r  

. 
< t 

scarce resources i n  en t e rp r i s e s  which should long have , 

been abandoned, -an4 may lead t o  the  neglect of 
advantageous export opportunit ies.  , 

' $  

In  viewlof -the r s ~ m &  &k -labor eost" v i s - & t r & o t h d ~ -  .- 
4 

+ *  

including Taiwan and Souf h Korea (s-ection 6.4) t h e  r e l a t i v e  

abundance of  s k i l l  resources,  Singaporet s Xong-run cornparat ive  -advantage 
- 

'4 - 
- - --- - ---- 

- - -- -- - 

appears t o  l i e  i n  t h e  product ion of - r e l a t  i r e l y  sk i l l - in tens ive  bmdut te ,  . -9 
such as a wide range of metal products, p rec i s ion  idstrumentd, petroleum . =  - 

products , chemical products , p l a s t i c  prdducts , machinery, s o p h i s t h a t e d  . 
- 

3 t 
, . 

* %  

e l e c t r i c a l  and e l ec t ron ic  products,  and rubber products. These products . 
%: -.a 

usual ly  have high income e l a a t i c i t i e s  of demand. This is a l s o  compatible 
2 

8 

7 

with our f indings i n  Chapter V tha t  l abor  s k i l l s  are among the'major - - 

det e m i n a n t s  p f  Singapore s t r ade  pat terns. Although singap& w i l l  

probably not be able  t o  compete f o r  some years  t o  come with t h e  exports 

of i n d u s t r i a l  countr ies  i n  some sk i l l - in tens ive  products, it 'has% edge /, 
on product p r i ce s  due t o  its lower w a g e  ra tes .  5y 

?,$o the extent t h a t  l abor  s k i l l s  a r e  among the major determinants .. 

of t r a d e ,  a s k i l l  bott leneck could hinder i n d u t r i a l  growth. When indus- 

h 

a se r ious  s c a r c i t y  of s k i l l e d  human resources. Immigration repvletr  
- - 

were relaxed t o  p e r a i t  s k i l l e d  labors  and management personnel from other  

. count r ies  t o  en t e r  Singapore. This problem was _also r e f l ec t ed  in the 
- 

28 Hirach (19671, p. 
t 



excess capaci ty  of  "pioneer ihdustr ies"  during 1967-1968-as shdrn i n  
* - - -- - - - - - - - - - 

a .  

Appendix Table A-6.13. indus t r i e s  suf fe red  an appreciable mount, 

of unut i l i zed  productive capacity. The capac i ty-u t i l i za t ion  r a t e  fo r  
d - 

t o t a l  "pioneer industr ies"  waq'only 50 percent i n  1968. Although recent 

da t a  on cakaci ty  u t i l i z a t i o n  have not been, p b l i s h e a ,  it is believed t h a t  
\ 

many indus t r ies  st i l l  have consi  able  amounts of  unut i l i zed  capacity. 
. \  

This. excess capaci ty  may be t raced  such as technological  
- 

i n d i v i s i b i l i t  i e s  , over-opt i m i s t  i c  e r r o r s  i n  invest- 

ment planning, i n s t a b i l i t y  of suppl$ of raw mater ia ls ,  and the  lack o f  

;c. 
I .  

export c red i t s ,  But there is-acap f u r  industrial exports frem Singapore 

i f  t h e ,  s k i l l  endowments a r e  improved. 

Linkage e f f e c t s  a re  also- important f o r  long-run comparat ive advrant age 

i f  a broad i n d u s t r i a l  base is t o  be created. ~in~a~0-n qu i t e .  

. suc&ssful i n  t h i s  regard. For example, t h e  expansion of  petroleum 

re f in ing  has enabled Singapore t o  supply t h e  world market with a wide 

r w e  of petroleum products including naphtha feedstock fo r  petro-chemical 
,. 

production. Due t o  t h e  a v a i l a b i l i t y  of low-cost naphtha, a major petro- 

N chemical industry  complex has been i n i t i a t e d  i n  Singapore t o  supply the  

l o c a l  and regional  markets, 29 f i r t h e m o r e ,  the  expansion of metal-woiking 

F- 
a i ndus t r i e s ,  including prec is ion  engineering, has widened the  technological  

base and f a c i l i t a t e d  t h e  growth of a wide range of metal products. The 
P 

I - 

" other  Japanese ethylene manufactureEd. The project  is expected, t o  start 
i n  1977, See Far Eastem Economic Review, Vol, 96, No. 15, Apri l  15, 
1977, pp. 36-37. 



e l ec t ron i c  industry ,  which s t a r t e d  with semi-conductor devices i n  1967, 
P 

- - 

has d ive r s i f i ed  i n t o  $nstrument a t  i o n  and o ther  sophis t ica ted  e l e c t r i c a l  . 

and e l ec t ron i c  products. Heavy investment in: t h e  .h ip- repa i r ing  industfy  , 
\ 

, . - c  L - - - 

has l ed  t o  the, hevelopment o f  the  manufacture of s h i p  machin6ry. s b  

- 
The .foregoing analyses has focxsed on the  q p p l y  s ide .  On the  

0 ,  5 7 '  
demand s i d e ,  i t  is important f o r  Singapore t o  ex$rt manufactures which 

*-  , 
b 

have a  high income ezas t i c i t y .  S u c c e ~ s f u l  export p ro  t i o n  depends not , -- . -R- - - - - - -- -- - 
P , - 

only dn t h e  st rengfhening of t he  cornpet i t  ive. posit i&n/b& a l s o  on the  
1' d .  

wil l ingness  of importing count r ies  t o  p u r c h ~ e  a  gro&ng volume of t h e  

c-odit iee which may d i r e c t l y  co-te with t h e i r  own h d u s t r ~ s ;  
- n  , 

A s  f a r  as exports  t o  develo u n t r i e s  a re  con 
I 

labor-intensive manufacture suc o t  ton  t e x t i l e s  

I , - , quan t i t a t i ve  'or quo ta  r e s t r i c t  ions i n  addi t ion t o  the$ a c t  t h a t  .the 
i -  - - 

e f f ec t i ve  l e v e l  b f  p ro tec t ion  f o r  f in i shed  products is considerably higher 

than the  nominal level.30 Maintenance of low p r i ce  and good qua l i t y  is 

Q necessary i n  order  t o  s u s t a i n  a  high r a t e  of growth ofj  exports. Although 

Singapore 's  share  of t e x t i l e s  and garments exports t o  developed c o u n t ~ i e s  - 

is small  as compared t o  t h a t  of Hong Kong and South Korea, 

markets have already been t i g h t  and competition kedn. On the  o ther  hand, 

exports  t o  LDCs a re  vulnerable t o  import-subst i t u t i o n  p o l i c i e s  of these s i  9 

countries.  There is l e s s  scope, there fore ,  f o r  fu ture  export expansion 

03 these  products t o  ms. Lary ' 8  (1968) empir ical  f indings '  buggest t h a t  
U - ?  - 

g r e a t e r  opportuni t ies  f o r  the  fu ture  expansion of hanufacture t o  L E s  
- - - -- - -- - -- --- 

l i e  i n  t h e  marginally labor-int  ensive miscellaneous l i g h t  manu fac tures  as 

measured by t h e i r  r e  l a t  ively  high value added per  employee. These i roduc ts  
i 

- -  z .f 

'O See ~ i l a s s a  (1965). 



include : footwear and o ther  l e a t h e r  products ; rubber and p l a s t i c  goods ; 
- - - -  - - -  

C -- t--- - 
8 - 

glassware, china and pot.tery; fur'niture; b o o k ~ a n d  pr in ted  matter; games, , 

., 
l o  

t toys  and sport ing goods and & i c a l  fnstruhent ; jewelry'and si lverware;  

w 
% 

o p t i c a l  goods, cameras, watches and instruments ; cu t l e ry  , , hardware and 

other  metal products; ';md e l e c t r i c a l  apparatus and appliances, Many of 
I - 

these  products are mature and st a&ardized products and have long entered 
- *'<A 

T 
the  m a s s  production stage. These products i n  'general have high income 

4. - i - - A --a 

<&las t  i c i t  i e s  of demand. 3 

\ 

Many of the  product& mentidned i n  the  preceding paragraph were 
w 1 

- -~  

i n i t i a l l y  developed i n  singapore t o  berve the  domestic market but  increased. 
' l  . 

production of ' these products is now aimed at oversew markets. Although 

increased cornpetitivdness of these products depends on continued improve- 

ment of product qurility and design, indus t r la l ' expor t s  cah 'be expected t o  

expagd fur ther  i f  t h e  leading developed count r ies  w i l l  s c a l e  down the  
.. , 

e f f ec t ive  t a r i f f .  r a t e s  and remove quant i ta t ive  r e s t r i c t i ons .  a 

. . 
C 

The present schemes of p r e f e r e n t i a l  t r ade  i n  manufactures a;re 
t 

L 

r- embodied i n  t he  UNCTAD October 1970 agreement on the  Generalized System Q.  - 
* 5 

of Prefere  ce  ( G S P ) . ~ ~  Undar t h i s  a&ement , p e r f e r e n t i a l  t a r i f f  t r e a t -  - *  r; 
ment i p  &ven t o  t he  imports by developed count r ies  of manufactured and 

* ' 

> a  semi-manuf&tured, products o r ig ina t ing  i n  the. LDCs. ~ o v k e r ,  s eve ra l  

cou@ries  have excluded the  most common manufactured products from LDCs 
n 

.B 

fo r  preferent  i a l  t reatment ,  i. e. t e x t i l e s  ,- footwear and l ea the r  products. 

It was pointed out - that  about 122 manufactured products of export i n t e r e s t  
+ - 

31 See Lary (1968), p. 114. 

J' For a discussion of  t he  GSP schemes, s ee  Bhattacharya (19761, . 
Chapter 6. r )  

% - 
I 



t o  LDCs a r e  subject  t o  quan t i t a t ive  and re la ted  r e s t r i c t io& i n  the-  
- -- - -P - L 

- 

a markets of  developed market; and th&&iii benef ic ia r ies  of the GSP 
. *  - "- 

i 
- 

schemes :are those c o h t r i e s  wi,& an advanced manufacturing po ten t i a l  - 1. 

. . 
including Yugoslavia, $ran, 'South -Korea, ~iaazil and &xico .33  inga gap ore 
li '1 

,, %hso benef i t s  as i t p  lllanufac tured exports havebecome mom ski l l - intensive 
-- 

' a 
a I i& recent years. Fur€her t rade  l i b e r a l i m t i o n * l e a d i n g  t o  aide? market . 

!I t 
h 

access i n  developed countr'ies and l e s s  quant i ta t ive rest-tions would 
- a 

e .  

J * ' b e  more beneficial  t o  ~ i n & ~ o r e  'than the ex is t ing  p re fe ren t i a l  schemes. 
- 

d \ - - The future OF manufactur&dbkxports from L E e  is still largely -. . . . . 
i .  - c 

dependent on tXe demand conditions i n  developed countries. Recesgien,in ' 

d;ve<oped countries i n  1974 had had a major e f f ec t  on exports of manu- 
. 

. - fac tures  from LDCs including Singapore. 34 l o r e  d ive r s i f i ca t ion  of' manu-' 

factured products and market a reas  could lessen the impact of economic' 
. - . . . + I  

f luctuat ions i n  the i n d u s t r i a l  countries. 

-- (\t the present time, the e-sion - of manufactwed exports t o  South- . 
, , 

e a s t  Asian countries is hinde&d by trade ba r r i e r s  as these countries 
< 

seek t o  protect  t h e i r  own%dustries. Establishment of some form of 
I 

% - 
regional econbmic in tegra t ion  amondothese countries could stimulate -C 

,- 
\ * 

' . . e 
G," ':=. 

exports. A l og ica l  place t o  look a t  t h i s  form of ecthomic. co-ope& 
0 

- 
8 .  

y5 In v ie r  
d .  

is the present Association of Southeast Asian ~ a t i o n k  - ( A S A N ) .  

34 Manufactured exports_ or iginat ing from Hong KC&, Singapore 
, 

Taiwan, South Korea and ~ a t i n  America a re  the most ser iously affected. .I 

See World Bank Annual Report, 1975, pp. 6-7. 
e? 

35 The Association of Southeast Asian Nations (ASAN). established i n  
1967, of which Singapore i s  a member (other  members include Malaysia, 
Thailand, Ihdonesia and the Phi l ippines) ,  is a'loose-form of regional co- 
operation d o n g  the member nations. The ~ s s o c i a i i o n  has decided tha t  



5 : 
< -- - ----- -- 

---- 
of t h e  formidable non-economic problems, a complete ~ u s &  union amoog 

< - . - 

- r member countr ies  would be-  extreme^ embit ioue.  Singapore h& been 
. E 

L 7 

a f r e e  t r&e -area in %his  region f o r .  some years.36 ^The&cent 

- - 

Bal i  summit meeting i n  Indonesia &IB taken the  f i r s t  important s t e p  ' - 
-. - 

toward a f r ee  trade- a r k 3 ?  A fur ther  developme* h q ~  bken the 

agreernelir betwgen Singapore, the  Phi l ippines  and Thailand t o  reduce 

t a r i f f '  r a t e s  bJt lCIuj~cient '  XEfiss-t he-board on mutual trr - -" 

I n  t h i s  chapter,  be have f i r s t  analysed the  determinants of  
B 

Singapore's manufactured exports. Our time-sePies mult iple  regression 

ana lys i s  iadicated t h a t  Singapore's manufactured export expansion w a s  

pos i t  ive iy  r e l a t  e d e w o r l d  t r ade  id manif actures. ThPis "demand f a e o r  
s 

I 

0 .  . . , 

, " w a s  found t o  bee strong. On t h e  supply s ide ,  t he re  w a s  q pd$it i v s  e f f ec t  : - 
of labon praduct i v i t y  on the  expansion of manufactured exports. There . 

a l s o  appeared t o  be a r a the r  weak e f f ec t  of commodity concentration;'  -t 

-rJ \ 'i 
' \ > 

member countr ies  should co-soperate i n  the  f i e l d s  of food pmduction and 
supply, tour  i s m ,  t eldc~mmunicat ion  and t r w p o r t  , premot ion of>  exports 
'and t r ade  l ibera l iza t ion .  "Some achievements have been made i n  t h e  

=. 
f ie ld+ of tourism, te lecomunica t  ion  and tqansport s idce  it e es tab l i sh-  
m $ n t  , bdt progress 'of co-optrat ion  i n  t rade  l i b e r a l i e a t  ion is painful ly  
slow. 0. 

- 

> _  
36 Singapore is the  most supporter o f  a fr3e t rade  a rea  

among A S W  nations, i n  which she is the  most developed country 
and the re fa re  atanda t o  ga in  fraa a lwgef ntarke$. - - 

37 See Far Eastern E&onomic Review, Vol. 90, NO. 47, November 21, 
1975. \ * A - ., 

i > .  
0 

38 See South China Morning Post ,  March 14, 1977, p. l2. 
x 
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# 
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. - On the other ria, ge6@a&ical concentration and the exchange r a t e  had . 
\ .  

no "effect on manufacture& export expamion. , The wrecession-boom effect  " i - 

0, 

was a l so  found t o  be non-existent .  hi; may be due ' to  )he l$htit ad domeet i c  
' . 

,--- 

market ixf which indus t r ies  have no a l te rna t ives  but t o  expo* t h e i r  pro- 
, 

ducts t o  overseas markets. 
- 

\ 'L 

  he C q q t  ant-Market-Share ( CMS-) model was firt her employed t o  wa lyse  . * . t . .. - 
. export growth. Four sub-periods were a r b i t r a r i l y  se l ec t  dd : 196'0-1967, 

.. .- 
1967-1969, ~1269-1971 and 197111973; The empirical r e s u l t s  show tha t  the  

- 

contributiod of world t rade on the  aemand s ide  w a s  con thmua .  ~ & o d i t ~  
;, 9 - L 

composition and market d i s t r ibu t ion  appeared t o  have l i t t l e  e f fec t  on the 
.. 7 _ 

"2. 

ihcrease of manufactured exports. These findings are  i n  general consistent 

- ,with tha t  of the regression analysis.  The competitiveness e f f ec t s  were 

negative i n  the f i r s t  two sub-periods but became pos i t ive  i n  the l a s t  two ' - 
4 .  - - (a 

periods, ,For the  e n t b e  perioa 1960-1973, nincreased compet it 
h 

9 

contributed 46 percent of the t o t a l  increase of indus t r i a l  exports. 

Manufactured exports were furtfier broken down by major commodity 
piv 

( .  
classes.  The empirical r e s u l t s  showed tha t  the increases i n  the  exports 

of t'chemicals ," "machinery and transport  equipment" and "other m a n u f a c ~  

tu rersn  were mainly due t o  world t rade and comietitiveness effects.  The 

, e f f e c t s  of commodity composition and market' d i s t r ibu t ion  were e i t h e r  small 

or unfavorable i n  d i f fe rent  sub-periods. The 'Eompet it iveness e f f ec tm was 

unfavorable i n  the f i r s t  two sub-periods. But i n  1969-1971 and 1971-1973, 

a very subs tant ia l  par t  of export growth w a s  a t t r ibu tab le  t o  increased 

cornpet i t  iveness partiCplarly for  "machinery and t ransport  equipment" and 

Uother marmfa~,&ers.'~ A s  a Bhole, the  growth of world=trade on the a 

j' 1 
. demand s ide  an& increasea compet i t  iveness on the supply s ide  ,predominated . 

over other elements. 'Our 0f.S es t  imatea showed t h a t  Singapore became 



i n t e rna t iona l ly  &pet it  ive  i n  s k i l l - i  t ensive "chemicals1' ' add "machinerye 
- - XL - - , a -- >_--LL - - - - - 

and t r a k q m r t  equipmeat" i n  th6  l q e r  pub-periods;' ' 
' 0 - ' 5  - 

- 
, The '"competitiveness effect!' i n  the  CMS model includes a h w t -  of - 

% 

1 factors .  (hrr assessment of technologicai. change, economies of sca l e ,  . e .  i 

s - - . - 
BP 

e f f e c t s  of i n d u s t r i a l  r e l a t i o n s  policy anb the  r e l a t i v e  increase of labpr  I.., ., ' 4 I . - 
product ivi ty  appear to:indi*cate tha t ' those  elements eohtr ibuted t o  - 

+ 
i 

compet it ive  st r e m h ,  Final ly ,  the  scope and prospectus,for -S_i;ngapaZ.et_s; _ -_--_ - 
- ,  J , 

i 

0 
a 

i n d u s t r i a l  exports were b r i e f l y  assessed. f - , <*G 
I 



7.1 - Summary .of Fint3ings , - -  a t - 
\ s - * -: * - 

' I  , 
2 .  

J <  . ' 3 

Singapore, is .  a ,small open Tconomy. It P a s  no 'natural endomerit - 
- * ,  

% 
, - ' 

excejrt - a st rat egik geogrrihical  location. -k l t  hough prospe-ct s fo r  , 
.. -A 

L 
- ,  

* '  economic development ,may appear bleak,  it has bpen able  t o  ~ f f s e t - t T i F - - ~ ~  --- A -- 

-I . ' ' .  .'. 
disadvant age. of s i z e  through the  expansion of ,  manu fac t  ure-d &por t s .  

t 
P 

h e n  Singapore obtained irrt-ma1 se l f - ru l e  s t a t u s  in 1959, the  - - ,  

-- 
d h i n a n t  vieu'df& &bt .it w a s  not economically v iab le  as an independent 

- 

f - 1' 

nation. A merg with Malaya ( now Malaysia) Has considered e s s e k  , i a l  

i n  o r d e ~  to.provide a s u f f i c i e n t l y  la rge  domestic market t o  support 

indus t r ia l iza t ion .  Tax concessions and other  incent ives  were provided . 
* . "  

t o  "pioneer firim" and pro tec t ive  t a r i f f s  imposed t o  s t i p u l a t e  b c a l  
- I 

and foreign2 investment i n  manufacturing. Howeirer, Singapore was 3 
llfolcedtt t o  adopt an export-oriented indus t r i a l i za t ion  s t r a t egy  1 ,  

r 

fol?owing its separat ion Trom Malaysia i n  September 1965- . 

Illring the  import-subst i t u t  ion  s tage ,  moat i n d u s t r i a l  ventures 

were undertaken by ex i s t i ng  o r  new l o c a l  and B r i t i s h  firms. However, 

i n  view of the  &ising unemployment r a t e ,  large mult inat ional  corporat iom 

I were ac t ive ly  ncouraged to invest  i n  the  c i ty-s ta te .  These e f f o r t s  

have paid of f  and ihvdatment i n  manufactwing has grown rapidly. - 

--  

I n i t i a l l y ,  investment was concentrated i n  labor-intensive i h d u s t r 5 s .  

When near f u l l  emplsyment w a s  reached i n  the  ea r ly  1970s, a new develop- 

ment s t ra tegy  w a r j  announced t o  promote sk i l l - in tens ive  indus t r i e s  and 



+ ' 
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r 
L 

I '  

- -- -- - L L - - - - - p L - - p L - -  

I i ncen t ives  t o  labor-intensive indus t r i e s  were no longer granted. 

Singapore I s  indust r i a h a t  i o n  s t r a t egy  experienced o@y a b r i e f  period 

o f  $mport-sub-ti tution and did not encounter . t h e  "dif f i c u l f  f;?pasew 
d .. . 

faced by such coulitrie; as the  ~ h i l i ~ ~ i n e s  apd l h i l a n d .  Protect ive 
L 

0 

t a r i f  f s i  rere* removed without i n h i b i t i g g  i n d u s t r i a l  growth. 

The primary objbct ive of t h i s  study wak t o  examine p t he  ro l e  of + 

w e  and manufactured export8 i n  the  deve~opment process from 1959 / 
. , - 

t o  1974. Spec i f ica l ly ,  w e  analfled the relat idnship between. the  . . . - 
. - orpangion of i n d m t r i a l  rrpgrts an8 the .groutb of  manufacturing 

f I 

Our major f indings can be summarized as fb lTok :  
< / 

' 

Y'  \ - 
* !  (1) The growth e ~ a s t i c - i t y '  of outjmt (value added3 f o r  t h e  manufac- 

r g  

t u r i n g  seqtor  as measured by the  Chenery-Taylor technique w a s  1.83; tha t  
* 

Fs, t he  value added of t o t a l  manufacturing i iqreesed 1.83 percent f o r  

every one percent incree~se i n  per cap i t a  income. Grouth e l t t s t i c i t i a a  o f ,  . t 

industry groups except !'beverage1* were 'q ign i f ican t ly  la rger  than 
. 

one. r 

8 . - 
(2) Indust rial grodth has brought about e ign i f  i can t  k t  ructurak 

, changes i n  r e l a t i v e  shared and the sect  o r a l  contr ibut ion of i n d u s t r i a l  

groupa t o  the  increase of t o t a l  value added ( o r  indus t r ia3  exports). I n  
J 

general ,  the  importance of t r a d i t i o n a l  products such as "food," *'wood and - - , 
I 

I 

+-=-, cork products ," **furni ture  and f ix tu re s  ," '!footwear and l ea the r  products ,'I - - - - 
"rubber products," "hon-metallic mineral products'' and "fabricated metal  

products" have declined re la t ive ly ,  whereas ,non-tradit i ona l  produ-cts . - such 

as " t e x t i l e s  , " "chemicals and cher$i~;al -+- products ," "petroleum products ," 
G I  

"non-electrical machinery ," i f e l e c t r i c a l  mdhinery ' and appliances ," "transport 



C 
I 

.*, .. + 
become increasingly import ant. 

i ' ,  

, .  , 
L', ' , - ( 3 )  I n  our t ime-series r e g r e s ~ i o n  ana lys i s  of t he  behavior of  

, . 
' I  . mamfacturing output, we) found t h a t  mamfact&rir& 'g>owt,h could be 

*i - 
. p a r t i a l l y  "explained1' b$ the.  e k p a k i o n  of * manGfactured 6.*orts which tends a 

t o  sbpport our hypothesis t h a t  marmfacturinglgrowkh export-induced. 

f pos i t i ve  population cpeff ic- ients  f o r  !he majority o f  , industry  grdups. 
< *  

h p i r i c a l  r e s u l t s  a l s o  showed. t h a t  for4ign f i r k c o n t r i b u t e d  H g n i f i c a n t l y  
- -'- 

t o  t o t a l  manufacturing a c t i v i t y  in ' terms of gross  output,  value added and 

.n - 
. d i i e c t  exports, They.also performed b e t t e r  than  jo in t  ventures and ' local  , 

. '  

fim i n  terms of value added per worker, * .  
-4 

r 

i * 
- a 

(4 )  The Shift-Share-Analysis -- & l a  Chenery-Lewis-Soligo showed t h a t  
I 

i n  the  ear ly  phase of t h e  i n d u s t r i a l i z a t i o n  process (1960-19651, the  .. a 
growth of gross output and value added could be a t t r i b u t e d  mainly t o  . * I 

t 
import subs t i t u t ion  and the  expansion of domestic demand. Although - ,  

indust  r ia l  growth a t t r i b u t a b l e  t o  export expansion w a s ,  r e l a t i v e l y  l e s s  

import ant during the  ea r ly  phase, domest i c  product i on  of products I i ke  

"food ,I1 " t ex t i l e s  , c lo th ing  and footwear ,11 "printing p d  p&lishing,'r 
-- 

"rubber products, " "chemicals, chemical and petroleum products," ' be t a1  

products ," %on-electrical  machinery" s and "tran&ort equipment" benefited . 

from the  tapping of  export  m&kets. Export expansion became - -  - - - - - -- 

increasingly important in its coatribut&o-n t o  m o s s  output and value-aaded 
/ 

growth a f t e r  1965. The increase i n  intennediat  e-goods arid cap i t  al-goods 
* 

3 

i ndus t r i e s  has been $a r t i cu l a r ly  marked. The empirical  rbBult s supplernept 8 

the  regression r e & l t a  and tend t o  s ipport  *the hypothesis t h a t  indust r ial  . 
* 



( 5 )  Our empir ical  r e s u l t  does not support Under '  s hypothesis t h a t  
-, . 

t h e  range of a country's  manpfact-d exportables is determined by 
6 

J 
domest i c  demand. Cross-industry &lyeis showed t h a t  t he  Spearman rank 

P L  
'3 

, co r re l a t i on  between growth of domestic demand arid t he  {growth of eqor&, a 

.) 

A .m b 

though pos i t ive  , was not st at ist i c a l l y  s ign i f ican t .  I n  addi t ion,  we a d  - 
I L c 

t \ 

< Lu' - --- - - - - 
found tG.t %i i ie -w& no nB*cessi~el t  gr&$h of corf$iner-~oc$k ie1ati;e $9 * 

i t he  grout  h of intermediate- and capital-goods indus t r ies ,  The shaare of 
* -< 

h 

, . 
G 2  * 

*, a value added of consumer goods i n  t o t a l  manufacturing f e l l  from. a high o'f 

52 percent i n  1960 t o  j@5E over' 13 perce t i n  1974. The r a t i o  of a 
consumer-goods t o  cap i t  al-goods has 6ont inua l ly  declined throughout the 

period, This, "pattern" o f '  i n d u s t r i a l  growth conforms t o  t h e ~ . ~ a t  t e r n  of 

long-term i n d u s t r i a l  growth observed by Hoffmann (1958). The r a t e  of 

change i n  Singapore's indust?ia l  s t ruc tu re  has been rapid. 

9 - 

( 6 )  We found t h a t  value added per employee was an e f f ec t ive  megsure a 

'-i of fact  or- intensi ty  (Keesing's method) using Sing 

8 

I 

the  ranking -of 19 major industry  groups i n  Singapore and i n  the  .United / 

Sta t e s  repealed. a s t rong  posirt-ive cor%elation, . Hence, the  Strong factor-  - 
--. 

i n t ens i ty  assumption of the  Hechcher-Ohlin model was supported, - 
s 

- ( 7) We ve r i f i ed  empir ical ly  t h a t  Singapore s cornparat ive  advantage tends = 
's 

t o  l i e  i n  labor-intensive l i n e s  of product ion,  exc l ~ d i n g ~ p e t r o l e u m  re- - 

f inery  and p&roleum products", with a ~ e o n t  ief-type/ t e s t .  Th 
- 

--- - - -- --- - - -- 
proportions hypothqsis w a s  confirmed only weakly byPobserving the  pa t te rns  

1 .  
' . and market o r i en t a t ion  of  manufactured exports. Over f i f t y  percent of 

* . -  
capi ta l - intensive goods exports went t o  LDCs during 1965-1973, a Singapore 

, - 
may have exploited its comparative advantage as she is favorably endowed with 



c a p i t a l  r e l a t i v e  t o  o ther  LDCs. . On .the- o the i  hand, we -observed t h a t  81 
8 ' -  - - 7p-p-L 

9- 
-- 

psreent of t o t a l -  labor-inteda%<e products#ent t o  LDCs i n  1965 (1968: 67 
2 

h .  # % 
percent,  i973: 4 1  percent 1. The factor-proportion theory dbes not seem 

I 
c .  

capable of e x p l a i a n g  t h i s .  This may' e*ent i d l y  r e f l e c t  'temporv 

j .  

d i f  ferencea i n  ;duqeS+! e .&i%ity and tecbnologg rdthqr  t han  f ac to r  o r  4r -z7 

mareria l  m e t  adv%f&., , - I n  general ,  t r i de -pa t t e rps  do not &xp l i c i t l y  
2 > 

h d i c a t  e tha t  Singapore ' s manufactured exports t o  developed (developing) 
, - T - - - - - - - LA -A -- -- -A -- a -- - - - a - - 

countr ies  a r e  based on the labor-int6nsive' (capi ta l - intensive)  f i n e s  o f  . 
- 6 

5 

p r o d u c t i y a s  predicted by the  orthodox Heckscher-Ohlin t b o r y .  A non- 
9 

I 

- paratlletric f sst sug-sts tkat- there 5s r a  ~ e l & b a & i p  b e b u e ~  fachr- - 

. i n t e n s i t y  and manufactured exports t o  developed and developing countries. 
* 

(8) Our empirical  r e s u l t s  showdd: t h a t  an extension of t he  o r t h d o x  

comparative theory 5 l a  Keesing, human and skill  contents 

of-feged a b e t t e r  explanation of Singaporet s t r ade  p t t e r n s  & manufact&es. . - 
li 

The ,empirical r e s u l t s  showed t h a t  €he weighted ' s k i l l  index for al l  indus- 
C .  

1 
t r i a l .  imports w a s  l a rge r  than  tha t  fo r  exports, the  dif ference between 

F 

th; two d id  not 'aeemed t o  be s i g a f i c a n t .  Hehce, b d ' i d  not conclusi-vely .~ 

support our hypotfIesis t h a t  Singapore's manufactured i m p & t s  a r e  more * - -,!----. 
I ski'1J.-int ensive than  its manufactured exports. ' 06 t h e  o ther  hand, t@e .. . . 

1 
- 

- 
empirical  t e s t s  supported the ,  h l l d w i n g  hypotheses : (1) Singapore ' a 

7 

- manufactured import empos i t i on  is p s i k  ive ly  co&elatad with the  respec- d 

+ 3 2 . . - *  - 
/ t ive s k i l l  requirement b of  manufacturing industries, This is a r e f l e c t  ion  

L, tt - br 7- - - - - - - - - 

1 1 3  

, of its in t e rna t iona l  comparat ivy d i  dvantages<. (2) -Singapore's manufetc- 
-- - - - - -- - - - 

tu red  export% t o  Southeast &% derelapi@ c o u n t k e s  and t o  all LDCs a r e  
x.. 

more sk i l l - in tens ive  than  t o  developed .countries. Since Singapore. is 
\ 

r e l a t i v e l y  b e t t e r  ( l e s s )  endowed with labor  s k i l h  as compared;with other  
+ .  



- - c 
- - 

developing (developed) c o h e s  , it implies '!hat indust~ial  resources i 
f - - -  

+ .  

a Singapore do not appear t o  be misal?oca€ed. . .  
- 

We f a i l e d  . t o  confirm the. hypothesis t ha t  Singapore! s manufktured . 

, export composition is negatively cor re la ted  w i t b  indust r ia l  s k i l l  require-- 
-/ 

ment s. The resources-allocat ion  implication of t h i s  t e s t  should not -be 
R, 

exaggerated becaus'e t h e  composition of manlifactured exports  undergone 
. - 

s ign i f ican t  changes <n recent -- - A d  years. A There has been ar_elat&ely- r g i d  - . -  . , <-- 

f 

growth of c a p i t a l  and sk i l l - in tens ive  i i dug t i i e s .  TO, t<e extent t h a t  
. . -4 

- these  i ndus t r i e s  a r e  more e f f i c i e n t  t e n  indus t r ies  with l e s s e r  s k i l l  and 
< 

- 
-- - 

c a p i t a l  i n t e n s i t i e s ,  w e  would expect $hat i n d u s t r i a l  exports G u l d  embody .' i - 
higher  l eve l s  of s k i l l  resources. 12 a dynamic context,  t h i s  could. - 

T # 

ind ica te  tk t  there  d been s k e  bene f i c i a l  e f f e c t s  o h t h e  a l l oca t ion  of h a - 
i n d u s t r i a l  resourqw-because skill l e v e l s  had imprbved i n  Singapore. 

-1 

4, . 
- ,  

Mult i p l e  regression analysia  showed t haf Singapore ' ti manuf&tuf.ed _ -- 
export expansion w a s  pos i t i ve ly  r e l ~ t e d  t o  world t r ade  in ,  manu'factures." ,';' - 

P w 
f' 

This demand fac tor  w a s  found t o  be strong. On the  supply s ide ,  there  was 
a posif ive e f f ec t  of. labor  product ivi ty  on the expansion of manufactured 

exports. There a l so  appeared t o  be pos i t ive  but weak e f f e c t  of commodity' ' 

concentrat ion as measured by the  ~ i n i - ~ i r s c h m a n  c m k f i c i s n t  . ' .On the other  

hand, geographical concentration ,and t i e  exchange, r a t e  had no apparent 

e f f ec t  on manufactured export expansion. The ' k c e s e i o n ~ o o ~  e f f ec tw  w a s  . 9 

l s o  found to 'be  no&existent. 

( 10) The const a n t - ~ a r k e G s h a r e  (CHS) a n a l y ~ i s  indicated tha t  t h e  

u t ion  of world t r ade  t o  t h e p w t h  of i n d u s t r i a l  exports was s igni-  1 
4-f' 

I w 

f ican  over t he  1 9 6 % ~  period and. contributed 65 percent t o  export grow&. 
4'  

Commodity composition and market d i s t r i b u t i o n  appeared-to have l i t t l e  5' 

r f i  



e f f ec t  on the  growth of manufactured expo&. :'&ese' f indings are i n  
-- - 

- - 

-. general  consis tent  with t h e  regression analysis  findings. The competi- 
* & * 

t iveness  e f fec t8  were negative i n  sub-periods 1960-1967 and 1967-1969 but 

became pos i t i ve  i n  t h e  las t  two periobs 1969-1971 and 1971-1973, For t he  
.- 

e n t i r e  period 1966-1973, "increased compet it i v e n e s ~ "  contributed 46 - 

percent of  the  t o t a l  increase of i n d u s t r i a l  exports. The "competitiveness 
L - ' 8 

e f f ec tn  i n  t he  CPiS model includes a host of factors .  Our assessment of 
- A 

. I 

I' technological  change, economies of s ca l e  ," t he  i n d u s t r i a l  r e l a t i ons  
\ 

)- 
s 

policy and, increase of  labor  product ivi ty  r e l a t i v e  t o  wage l eve l s  ind ica te ,  

that these efem~$s; ce&riht& to the competitiveness effect. - 

-.- ..* 
I 

7.2 Policy Implications and Conclusions 
, 

The performance of the Singapore economy ind ica tes  t h a t  export-based - 
i ndus t r i a l i za t ion  is a v iab le  development s t r a t egy  f o r  small  developing ' 

- ,  

economies; Resource l imi t a t i ons  and s i z e  cons t r a in t s  can be overcome by 

the adopt ion of appropriate economic pol ic ies .  Small countr ies  w i l l  have 

t o  spec i a l i ze  i n  products i n  which they have a c m p ~ a t i v e  advantage. It 

is important f o r  pol icy makers t o  recognize the  dynamic nature of 

comparative a d v a n t c A s  S i n . ~ p o r e t s  r e l a t i v e  endowment has khif ted from , 
% i 

one of l a b d t  surplus  t o  labor  sho r t  age, her cornparat iGe &ant age 'has 
' 

l ikewise changed. This is re f l ec t ed  i n  -the composition of manufactured 
. - 

b 

. exports i n  recent years. . . z 

-- - 

I n  view of her  r e l a t i v e l y  high labor c o s t s  vis-a-vis o t h e r  LDCs, 

of r e l a t i v e l y  sk i l l - in tens ive  products which have high income e l a s t i c i t i e s .  
* 

c- 

Imzentives a h u f d  be given t o  i n d u s t e e s  that a r e  l i k e l y  t o  achieve t h i s  

objective.  To the  extent t ha t  labor s k i l l s  are among t h e  major' determinants 



- - - 
- - - -- 

of t rade  pat'terns, a  s k i l l  bott leheck could hinder i n d a s t r i a l  growth. 

Building an adequate pool of s k i l l e d  human resources is conducive t o  

L * U 

susta ined i n d u s t r i a l  growth. 

- 
To assess  whether c e r t a i n  i ndus t r i e s  a r e  v iab le  f o r  development, We 

should determine whet her'  t he  i ndus t r i e s  can m d c k  a  s i gn i f i can t  contr ibut ions  . 

! ,  

t o  s k i l l  development and have a  s t rong  p o t e n t i a l  f o r  technological  advance- 
.+. - -  

ment. The l inkage e f f e c t s  of i ndus t r i e s  a r e - a l s o  important i f  a  broad 

i n d u k t r i a l  base is t o  be created. 

Singapore's m a n ~ f a c t u r ~ d  exports a r e  Jimited t o  a . few developed and 
7 

-4. developing countries,  It should open add i t i ona l  t o r e i g  out l e t s  and 

d ive r s i fy  its commodify composition fu r the r  t o  a l l e v i a t e  t h e  adverse e f f e c t s  

/ 
-G 

of recess ions  abroad, Furthermore, t h e  a b i l i t y  t o  produce q u a l i t y  products 

f o r  export a t  i n t e rna t iona l  p r i ce s  is a  necessary condi t ion i f  t h e  pecent 

rapid  r a t e  of export growth is t o  be sustained. Improved labor  and c a p i t a l  

. . 
product ivi ty  could f u r t h e r  increase  t he  competitive capaci ty  of thp 

manufacturing industr ies .  

k* 

Successful  export promotion depends not only on an enhanced com- 

peeit ive  pos i t ion ,  but a l s o  on t he  wil l ingness  o f  importing count r ies  t o  
R 

purchase a growing volume of commodities which d i r e c t l y  comCIpete with t h e i r  

Singapore would benef i t  from t h e  r e l axa t ion  of  protec- ' 

developed and developing countries.  Rkgional economic 
- - -- - 

operat ion among MEAN count r ies  should e'e encouraged. 
- 

- - 
- - - - 

, 

Singapore ' s successful i n d u s t r i a l i z a t i o n  w a s  achieved through ac t  ive 

I 
management of t h e  economy while a t  t h e  same time re ly ing  on decentra l ized ' 

pr iva t e  (both l o c a l  and foreign)  i n i t i a t i v e s .  Economic pragmatism has 
N 

beep the  g u i d i q  p r i n c i p l e  of t he  pol icy makers of Singapore. It is 



,I 

economies, but much can be learned from its experience. 



) .  INDUSTRIAL CLASSIFICATION IN' SINGAPORE 
.- 

Y 

a 

Singapore s Census of i n d u s t ~ i a l  prod;ction I >  w& f i r s t  conducted by 
.- 

t h e  Department of S t a t i s t i c s  i n  August 1960 t o  c o l l e c t  i n d u s t r i a l  da t a  f o r  

t h e  preceding year 1959. The Report on t h e  Census of I n d u s t r i a l  Production 

l B 9  w a s  published by t h e  department i n  1963 and the  census was subsequently 

conducted annually. I ndus t r i e s  were c l a s s i f i e d  i n  accordance with t he  

" Indus t r i a l  C la s s i f i ca t i on  of A l l  Economic Ac t iv i t i e s ,  Singaporet' which w a s  - 

adapted from t h e  United Nation's "The In t e rna t iona l  Standard I n d u s t r i a l  

C la s s i f i ca t i on  of A l l  Economic Act iv i t i es"  (ISIC). I ndus t r i e s  were c l a s s i -  

f i ed  i n t o  tho industry  major groups: two-digit and four-digi t  l e v e l  , t 

i ndukr i eg .  The 2-digit  l e v e l  i ndus t r i e s  w i l l  be shoyn l a t e r .    he def inl -  zq . * ,  

t i o n s  and concepts used i n  t h e  i n d u s t r i a l  census were bas i c  l y  i n  % .--. 
i 

accordance with the  United Nationsq " Indus t r ia l  ~ecommendat$ns i n  Baeic 
. . 

I n d u s t r i a l  S t a t i s t i c s " .  

-49 
The c l a s s i f  i c a t  i on  scheme w a s  revised i n  1966 i n  .accordance with 

" Indus t r i a l  Glass i f ica t  ion of A l l  Economic Act i v i t  fes i n  Singaporett (Revised 

1966) which was adapted from the  t t In te rna t iona l  Standard I n d u s t r i a l  

C la s s i f i ca t i on  (ISIS),." The use of t h e  revised c l a s s i f i c a t i o n  scheme i n  . - 
1966 has necess i ta ted t h e  t r a n s f e r  of some .establishments from one major 

. . 

group under which they were c l a s s i f i e d  i n  1965 t o  -an&her under t he  r e v i s e 4  

c l a s s i f i c a t i o n ,  According t o  the &part& of SktAskics, - 

i n  Hajor Groups 29, 9, 35, 36 and 3Yhave been par t  -a'ffected by t h i s  x, 
r e c l a s s i f i c a t i o n  and thus  f o r  these  groups i t  has not been possible  t o  

maintain s t r i c t  co p a r a b i l i t y  with previous. years. The- aggregate da t a  fo r .  , iP c . > .  > ,  

% 



. . - 

' t o t a l  &naac tu r ing  and f o r  most o ther  groupe, however, have not been , . 
A - - - i 

af fec ted  i n  any s ign i f iga$  way." (S$e Report on the  Census of  Indua tc ia l  
* -1 

- - , Production, 1966, p. 1.) 
1 

& * 

c .  % I n  J970, the  c - lass i f ica t  %on was based on t h e  "Singapore standard , ' 

- 
c l a s s i f i c a t i o n  of A l l  Economic A c t i v i t i e s  , (Revised 1969)" (he rea f t e r  SSIC, 

* 

m & c h  w a s  adapted from the  "Internat ional  Standard Indust r i a l  

C la s s i f i ca t i on  of A l l  Economic Ac t iv i t i e s  (1-968)"' of t he  United Nations. 

This system is commonly re fe red  t o  as ISIC, 1968. Under t he  1970 c l a s s i -  

f i c a t i o n  scheme, t he  grouping of i n d u s t r i a l  a c t i v i t i e s  was ra i sed  t~ a  f ive-  

7 
d i g i t  l e v e l  ins tead of the*  four-digit  lev%?$ used i n  e a r l i e r  c l a s s i f i ca t i ons .  

I ,  

r ' 

The scheme was presented by industry  major n digit l e v e l ) .  and 

of motor vehicles  and o the r  household goods and equipment, and ( 2 )  carpentry 

and joinery work, formerly included i n  t h e  manufacturing s e c t o r  under Wood 
* 
and Cork (major group 25), were excluded from t h e  1970 census of i n d u s t r i a l  

production. It was noted by t h e  Department of S t a t i s t i c s  t h a t  the  contr i -  

but ion of the  above two a c t i v i t i e s  t o  t he  manufacturing s e c t o r  w a s  

r e l a t i v e l y  small  and t h e i r  exclusion would not s i g n i f i c a n t l y  a f f ec t  t he  
0 

comparability of da t a  with e a r l i e r  periods. 

The da ta  before 1970 and a f t e r  1970 (1970-19741~ were regrouped as 

follows f o r  the  sake of con t inu i ty  and analysis :  

In view of the changes i n  industrial and ecmomic a t r u c t u ~ ,  
S i n g a p o r G a s  at tempted t o  make a r ev i s ion  of t he  "Singapore Standard 
I n d u s t r i a l  C la s s i f i ca t i on  of A l l  Economic Ac t iv i t i e s ,  1969) ." See Singapore ' 

Standard I n d u s t r i a l  C l e a i f i c a t  ion  1973, Singapore, National S t a t i s t i c a l  
Commission, 1974'. , , 



~b 'od  
* 

Beverage 

Tobaqco - 
- .  

Tex t i l e  

Footwear, 'dearing Apparel and 
Made-up Tex t i l e  Goods - 

Wood and Cork products 
- 

Furni ture  and F ix tures  A d 

Paper and Paper Products 

P r in t i ng ,  publishing and A l l i ed  
Products - 

Leather ,and Leather ProdUc ts 

~ u b b e r  Products ( inc lud ing  
footwear but excluding 

lb rubber processing) 

~henhicals  and Chemical Products 

Petroleum Refinery ,g Petroleum 
and Coal Products 

Non-metallic Mineral Products 

Basic Metal Products 

Metal Products (except machinery 
and t r anspo r t  equipment) 

Non-electrical  Machinery a 

G l e c t r i c a l  P c h i n e r y  

Transport Equipment 

Miscellaneous Manufacturing 
l ' ndus t r i es  . 

( a )  P l a s t i c  Products 

(b )  Prec i s ion  Equipments, 
Photographic and 
Opt ica l  Goods 

Note: P l a s t i c  Products (major indus t ry  group 357) was not  shown i n  
t he  d e t a i l e d  list of i n d u s t r i e s  before 1970 and i t  was- decided 
t o  he c l a s s i f i e d  as $etroleum p r o b c t s  t w  maintain pcomparability 
f o r  the  previous perioas.  

Sources: Singapore, Department of S t a t i s t i c s ,  Report on t h e  Census of 
I n d u s t r i a l  Production, 1959-1974. 



F ~ L ~ C Y  MFASURES AND ECONOMIC INCENTIVES 
- 4 

/' 

( A )  Major Pol icy Framework t o  Promote I n d u s t r i a l  Growth 

( 1) Genergil -Pol icy on Investment : 

Singapore welcomes p&vate foreign investment. This a t t i t u d e  is 

' - )  supported by Government% announced pol icy of encouraging p r iva t e  i n d u s t r i a l  

/' development and fo s t e r ing  t r ade  with a l l  nations. Investment incent ive  

measures a r e  offered t o  both. new -and ex i s t i ng  i ndus t r i e s  ( s ee  s ec t i on  B). 
+ 

I n  p r inc ip l e ,  no d i s t i n c t i o n  is made by t h e  Government between l o c a l  and " 

foreign capital."gislation o f f e r ing  incent ives  for '  p r iva t e  i n d u s t r i a l  

development is open t o  both sodrces equally. There a r e  no r e s t r i c t i o n s  
4. 

4+ 

against  foreign ownership of business e n t i t i e s  i n  Singapore and completely 

foreign-owned' businesses may operate.   ow ever , t he re  is a  tendency, 

although not r e f l ec t ed  i n  w r i t t e n  l e g i s l a t i o n ,  t o  encourage j o in t  ventures 
1 

emphasizing foreign know-how and the  'part i c  ipa t  i on  of l o c a l  cap i ta l .  
1 

. The spheres of development by fore ign  p r iva t e  investment is not 
t 

I l imited by leg is la t ion .  Furthermore, foreign inves tors  may br ing any 
% 

amount of c a p i t a l  t o  Singapore. There is no r e s t r i c t i o n  on remittance of 

p r o f i t s  and r e p a t r i a t i o n  of c a p i t a l  i n  t h e  currency of t he  o r i g i n a l  

investment. Investment Guaranty Agreements have been signed 'with t h e  - 
United S t a t e s ,  United Kingdom, Japan and o ther  fo re ign  countries.  Under 

the  Agreement, f o r e i g n i n v e s t o r a  are  pr~tectedso=linfit:hss d u e h q e c i f i c  
1 

politics risks of 'currkncy' i nconve r t i b i l i t y ,  expropria t ion,  w a r ,  revolu- - - 

t i o n  or  insurrect ion.  
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( 2  1 1ndu&rialP  ela at ions  Policy : 

Several  c r u c i a l  st&s have been taken i n  Singapore.bince 1959. ' Ari -, - 
I n d u s t r i a l  Arbi t ra t  ion  Court was es tabl ished i n  1960 under t he  provis ion 

+of t he  I n d u s t r i a l  Relations Ordinance. Trade d i spu tes  a r e  re fe r red  t o  t h e  
f -l 

e 

court at the  jo in t  request  of t h e  par t i es .  t o  t he  dispute  o r  by the  Minister  

of Labor. The court  has the  ' s t a t u s  of a supreme court  and comprises a 
6 

President who is t h e  only permanent member of the  court  and two o ther  
e7 

members; one frbm t h e  Ehployees' Panel and t h e  o ther  from t h e  &ployerst  
\ 

"h - Panel. 'Member of t h e  pane ls  a r e  appointed by t e Minis ter  of Labor from 

mminat ions made by the  Rnployers' Organizations and the  National Trade 

~ g i o n  Council (NTUC) which is under t he  con t ro l  of government. 

I n  May 1968, a new Ehployment Act was introduced. Under t h i s  Act, 

standard hours, of work f o r  white c o l l a r  and i n d u s t r i a l  employees were 
- * 

'= increased from 39 t o  44 hours per Leek and public holidays reduced from 15 

t o  11 per year. Annuax paid leave,  ret irement bene f i t s  -and overtime work 
t 

I -  

were alga r e s t r i c t e d  o r  l imited.  Furthermore, b o n k  payments &e nest i- 

able  only up t o  one month's sa lary.  Any bonus or  ex-grat ia  payment over 

and abdve one month's s a l a r y  is t i e d  t o  productivity.  This regula t ion  is 

a form of wage con t ro l  because p r io r  t o  1968, " p r a c t i c a l l y  all workers i n  

t h e  p r iva t e  s ec to r  have been receiving annualbonwesranging from 2 week's 

wages t o  23 month's wages and these  bonuses were r6g-arded by workers as 

part' of t h e i r  wages r a t h e r  t h k  as an incent iye  payment f o r  higher 
- r 

product ivi ty  ."' Pioneer i ndue t r i e s  which began operations on 05 a f t e r  

I 

C. 8. b w  and C. M. Goh, "Wages, Product ivi ty  and Prices," i n  
I n f l a t i o n  and Growth, V. V. V. B. Rao (ed.) ,  Stamford College Press  Ltd., 
Singapore, p. 208. See a l s o  sec t  ion (3). 

, . 
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I .  

January - - 1 u s t  comply whollx with a l l  t he  terms and" c o g i t i o p s  'of 
- - L  

employment as de t a i l ed  i n  the  Ehployment Act f o r  a period "of f i v e  years  

from t h e  date  of commencement of operations i n  Singapore, + 

- I 

' * 

I n  t h e  same year ,  the  I n d u s t r i a l  Relations Ordinance w a s  amended. 3 
I 'I 

t w a s  replaced by the  I n d u s t r i a l  Relat ions  Act of 1970. 
=B 

n t s  i n  t he  two Acts remained unchanged. b d e r  the  I n d u s t r i a l  
Ri 

- 1  

o l l e c t  i v e  agreements could not include more - favorable 
- - 

employmenr condit ions than  those s t i pu l a t ed  by t he  h p l & n e n t  Act. I n  

' * 
addi t ion,  management funct ions  which ar-e c l e a r l y  del ineated from t rade  

h. 

union funct ion6 are  not - subject  t o  negot ia t ions  as par t  of a  co l l ec t i ve  

agreement. These management functions a r e  : promot ion,  i n t e r n a l  t r ans fe r s ,  

recrui tment ,  retrenchment, d i smi s sa l  o r  re-instatem and assignment o r  < 

a l loca t ion  of du t i e s  o r  s p e c i f i c  tasks. 

Theoret ical ly ,  unions bargain f o r  wages and working condit ions as 

represen ta t ive  of t h e  workers. But "the ~overnment r egu la t i on  on col lec-  

t i v e  bargaining has severely  reduced t h e p r o l e * t h a t  unions can play. lt2 For 

example, "job s ecu r i t y  measures a r e  one of t he  moat important p e s  of 

c o l l e c t i v e  bargaining, but t h e  amendments (1968) have put t h e  Government 

and the  employers, not t h e  t r ade  unions, as t he  pro tec tors  of working 
- - 

secur i ty .  ... i f  a  worker f e e l s  t h a t  he w a s  discharged un fa i r l y ,  he may 

f i l e  an appl ica t ion  f o r  reinetatement t o  t he  k f in ike r  of Labor. The 
- -9 

grievant-e ,procedure is not involved because bargaining about such a  matter 

is f ~ r b i d d e n . " ~  Thus it  seems' l i t t l e  is l e f t  f o r  the  t rd& - union leaders  
' L 

. D  - ,. 

J * 
b .=- - +-- 

D.H. Clark, "Labor ~ a r k e t  and I n d u s t r i a l  Rl la t  ions  ," in The Singapore 
 cono om?, You and Lim, (ed. ) Singapgre: Eastern ~ n i v e r s i i  i e s  P r e s s ,  1971, 
p. 322. . 
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t o  do -as represent a t  i ve  of t h e  warkers, ~ o w & e r ,  most union l e a d e r s  appearr 

t o  be w i l l i n g  t o  l i v e  with t h e  current laws i n  thb name of na t iona l  

4 
i n t e r e s t .  

( 3 )  W ~ e s  Policy: 

P r i o r  t o  1968, theye w a s  no formalized wage pol icy i n  Singapore. The' - 

'Ehployment Act of 1968 embodies some elements of wage con t ro l  ( see  s ec t i on  - 

2)' I n  1972, National Wage Council (NwC) was established.  t o  make recommen- 

dat ions  on per iodic  adjustments i n  the  wage s t r u c t u r e  with a view t o  

"secure an o rde r ly  and s teady increase i n  wages as par t  o f - t he  ove ra l l  

pol icy t o  maintain and consol idate  t he  high r a t e  of dconomic advance i n  
I .  

- recent  years.l~5 The National Wage Council is a  bod? of nine members with 

equal  represent a t  i on  from labor ,  managemeht and the  Government. The Council 

sits thoughout  t h e  year t o  ~ o q i d e r  t he  ove ra l l  wage s t r u c t u r e  of the  - 
Republic. The ch ie f  c r i t e r i o d  f o r  t h e  N W C ' s  recommendat ion  is ch&eh i n  

product ivi ty  level .  Other f a c t o r s  include cost  of l i v i g g  and the  p r i ce  

cornpetit iveness o f  Singapore 's  products. !In general ,  t h e  recommendat ions 

\ 
cover a l l  i ndus t r i e s  and corporations. It is a normal p r ac t i ce  f o r  the  

Government t o  accept t he  recommendations f o r  t h e  public s e c t o r  i n  f u l l ,  but 

t he  recommendations a r e  not b ind ing- in  t he  p r iva t e  sector .  . They a r e  con- 

s idered as "guidelines" and a r e  implemented t o  the  f u l l  extent only i f  

4 
Clark op. c i t .  , 327. 

& .  

NWC Chairman's l e t t e r  t o  the  Prime Minis ter  on Apri l  1974. Quoted 
i n  Ow and Qoh op. c i t .  , p. 209. ' 

\ 
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I * 

companies can afford t o  do so. 
4 - 

Since 1972, the  NWC had made the  follohkng recommendations f o r  wage 
/ 

increases:  Q) 8% annual wage increase and an addi t iona l  one .month payment 

i n  1972 ; -(2) % annual wage increase i n  1973; ( 3 )  ~ $ 4 0  p lus  6% increase 

f o r  those earning l e s s  than  ~ $ 1 , 0 0 0 . ~ e r  mokth and o thers  6% i n  1974; (4)  
I 

A - - 

2% annual increase i n  1975. 

- 
(B)  Economic Incentives 

a 

(1)  Incentive Legis la t ion on Pioneer Industr ies :  
7 

The Pioneer Indus t r i e s  (Rel ief  from Income Tax) Ordinance 1959 and 

the I n d u s t r i a l  Expansion (Rel ief  from I n c o ~ e   ax) Ordinance 1959 were the  
* 

f i r s t  t o  introduce t a x  incent ives  t o  investors.  The former provided f o r  

pioneer s t a t u s  t o  be awarded t o  f i k s  i n  se lec ted  indus t r i e s ,  e n t i t l i n g  
- 

them t o  a tax  holiday of up - to  f i ve  years. Under the  l a t t e r  Act, t a x  con- 

cessions were granted t o  firms on t h e  expansion of c a p i t a l  stock. ' 

I n  1967 t h e  Economic Expami5n Incentives ( ~ e l i e f  from Income   ax) 

Act w a s  passed and the  two ordinances of 1959 repealed. Its aim w a s  t o  
-.. 

amend and t o  consolidate the  ex i s t i ng  l a w s  providing incent ives  f o r  the  
* 

es t  a b l i s h e n t  of pioneer i ndus t r i e s  and the  expansion of es tabl ished 

Since the  k made its f i r s t  recommendation i n  1972, how many 
companies implemented the  guidel ines  t o  the  fuz l e s t  extent was not known. 
It is believed t h a t  many firms simply ignorea €lie recoBiKenC%€~ons< 

The mater ia ls  f o r  sub-sections (11, (21, ( 3 )  and (4)  a re  con- 
so l ida t  ed from t h e  following sources: (a) Republic of Singapore, Ec~nomic 
Ekpansion Inc-entive (Rel ief  from Income Tax) Act, 1967; (bf Republic of 
Singapore, Economic Incentives ( ~ e l i e f  from Income Tax) (hendment) Act 3 

1970, Government Gazette Acts Supplement 7th  August 1970; ( c )  U.S. Depart- 
ment of Commerce, Overseas Business Reports (OBR 75-08), Mar9 1975. 

P 



i ndus t r i e s  and t o  introduce new inducements t o  encourage export production 
- - - - A - - - 

- - - 

i c a t ion  of science and technology t o  i n d u s t r i a l  operations: I n  . 
w a s  no longer considered appropriate. Parliament therefore  

3 

onomic Expansion Incentives (Relief from Income Tax) (Amend- 

merit ) Act 1970. The main changes made i n  t a x  fnc 

up the  c r i t e r i o n  f o r  grant ing pioneer s ta tus .  

Under the  Economic Expansion Incentive Act 1967, an industry  may be 
- 

declared a "pioneer industry" and its products "pioneer products " i f  the  
4 

industry  is one which "is not being ca r r i ed  out i n  Singapwe on a sca l e  

adequate t o  the economic needs of Singapore" and f o r  which the re  appear t o  

be favorable prospects f o r  development. The following bene f i t s  may be 

gained from pioneer s t a t u s :  ( i )  a t a x  r e l i e f  period varying with the  s i z e  

of its investment i n  f ixed asse t s .  A company with a f ixed c a p i t a l  3 
- .  

expenditure of S81 mi l l ion  o r  more can claim 1aYa.x r e l i e f  period of 5 
Z 

years ;  companies with fixed c a p i t a l  iniestrnent of l e s s  than S$1 mil l ion c& 

claim a t a x  r e l i e f  period from 2 t o  4 years. However, i n  1970 Amendment 

Act a company must have a f ixed c a p i t a l  expenditure of a t  l e a s t  S$1 mil l ion 

t o  .qua l i fy  fo r  pioneer s t a t u s ;  ( i i )  tax exemption on dividends paid during 

the  5-year period; ( i i i )  l o s s  carryover f o r  t a x  purposes even beyond the  
1 

t a x  r e l i e f  period; ( i v )  a pioneer company is allowed t o  exclude c a p i t a l  

cost  allowances i q  the  computation of its t ax  r e l i e f  income. Such allowance 

can ins tead  be ca r r i ed  foruard t o  the  f i r s t  year of the  post r e i i e f  period. 
. 

f i e  Amendment Act 1970 s t i p u l a t e s  t h a t  deduction of c a p i t a l  - hgst 

41' ,- 

- 

allowance commences on the  day following termination of  the  t r e l i e f  

period ( ins tead  of commencing Jn  the  day the  ~ a ~ i t a l ' e x p e n d i t u r e  is ac tua l ly  

incurred).  This timing w i l l  allow an increase i n  the  tax-exempt p r o f i t s  



during. t h e  t a x  r e l i e f  period a d  reduces profits arrbjWo-tsrHubsaqueat-- 2, - --L - -  

J\  
t o  t h e  period. I n  order t o  qua l i fy  f o r  thia:b#fit ,., it must have been 

$ rC 

o f f i c i a l l y  decided t h a t  t h e  pioneer en t e rp r i s e  w i l l  promote o r  dnhance t he  

economie or  technological  development of Singapore, and t h a t  t he  en t e rp r i s e  
f ' 

e i t h e r  (a) has a f ixed c a p i t a l  expenditure of a$ l e b t  51 b i l l i o n  o r  (b )  

incurs  a f ixed c a p i t a l  eGend i tu re  o f  at 1-t ~$150 mi l l ion ,  w i t h  50 
' 

k - .+ ,'--L 
/' 

percent paid-up cap i t  a 1  h&d ppanek , r e s iden t s  of Singapore, - 

;?7" & 

s - 
The Government has made some changes with respect  t o  piopeer s t a t u s  

c r i t e r i a  recently.  Some labor r in tens ive  i ndus t r i e s  which had .previously 
i 

obtained pioneer s t a t u s  a r e  no longer e l i g ib l e .  Their products include 

preserved food, chewiw' gums, p r in t i ng  ink,  indus tg ia l  bag%, t o i l e t  soap and 
i *- * 

household t e x t  ili goods. 

Under the  current  po l icy ,  pioneer s t a t u s  w i l l  not be granted t o  

c o r n m e s  producingU exclubively f o r  t he  l o c a l  market. I ndus t r i e s  with a 

high degree of technology are pa r t i cu l a ry  - welcome. The reasons, are two- . 
W 

fold: ( a )  these  i ndus t r i e s  &e more productive and can generate @eate r  

output,  and (b )  they can s t imula te  o ther  industr ies '  through "linkage 
1 

effects." ,Among t h e  new indus t r i e s  and products declared e l i g i b l e  are 
6 

a i r c r a f t ,  components and accessor ies ,  compressors, ._ t ransformers,  d i e s e l  and 
+d 

p e t r o l  e n g w ,  e l e c t r i c a l  and por table  t o o l s ,  telephone exchange equipmen<, 
b 

microwave equipment, magnets and magnetic mater ia l s ,  typewri ters ,  cameras, 

-- watches and clocks,  miniature lamps and a range o f  p l a s t i c  raw materials. 
- 

Many of the6e products a r e  aXkea&y i n  prcductim ka Si-rrgapom. - - -  

(2 )  Expansion of Establiehed Industr ies :  

r, 
Under the  Economic .Jkpansion Incent ives  (Amendment ) Ac't..l97O, a 

S 5 - - 
L - I 

* \ 



C 

t: rnamfacturing firm which pl& t o  incu r  at l e a s t  S$lO mi l l ion  worth @f 
4 

- additional c a p i t a l  expenc3iture m a y  be granted tax 

period of 5 years  as determined by the  Ministry of FLna'nce. The income 
* 

which w i l l  be e l i g i b l e  f o r  exemption from t& w i l l  be t h e  port ion of t he  
e i  

difference between t h e  income a f t e r  expami- and t h e  income before 
,' 

i expansion. ~ i v i d e *  received by shareholders on any amou?ts exempted from 
4- 

t ax  during thed ' tax  r e l i e f  period w i l l  l ikewise be t a x  exempt. 

< - - - 

( 3 )  - 1 n c e ~ t i v e s  of Production f o r  Exports: 

I n  order t o  qua l i fy  for - incent ives  f o r  export production, an enter-  

p r i s e  mus t  have i .o.  b. export sale& of a t  l eaa t  ~ l f X 3 , o d o  i n  the  q e r a t i n g  
3 

year i n  which the incent ives  commence. These s a l e s  must be a t  l e a s t  20 

percent of the  value of t he  en t e rp r i s e ' s  t o t a l  sa les .  The period of t a x  ' 

r e l i e f  + o f  an export en t e rp r i s e  which is not pioneer en t e rp r i s e  is f i v e  

years. I n  t he  cas  where t he  export en te rpr i se  is a l s o  a ~ i o n e e r  firm, t h e  '% 
canbined tax  r e l i e f  is a t o t a l  of 8 years. Howe.ver,the tax r e l i e f  period 

fo r  both pioneer and non-pioneer export ext erpr iges  may b'b extended. t o  a 

maximum of 15 years ,  provided (a) the  en te rpr i se  incurs  a f ixed c a p i t a l  

expenditure of a t  l e a s t  S$l b i l l i o n ,  o r  t h e  en te rpr i se  incurs  a f ixed 

c a p i t a l  expenditure of a t  l e a s t  91% mill ion,  with 50 percent of its paid- 
;r 

up c a p i t a l  held by pemenent res idents  of Singapore, and (b)  t he  Minis t ry  * 

, of Finance decides t h a t  the  en t e rp r i s e  w i l l  help  promote o r  enhance economic 

and technological  development. It is noted t h a t  i f  annual export s a l e s  
- - -- 

fa l l  below ;he S$100,000 l e v e l ,  tax r e l i e f  w i l l  be te&im%;d evenbefore  

'The income which may be exempted from t a x  is (a) 90 percent of t h e  
1 

1 



excess of export p r o f i t s  on the  approved product over a fijred sum 
- - - -ppp-- - -- -- 

5 
* 

equivalent t o  t he  average annual export p r o f i t s  on t h a t  product over t he  

last 3 years ;  o r  (b )  t h e  product has no past  h i s to ry ,  equivalent t o  an 

amount t o  be determined by the  Ministry of Finahce. Export p r o f i t s  of t he  
- - eo 1 

product a r e  taken, however, as a maximum, i n  the  same proportion t o  t o t a l  

p r o f i t s  as export s a l e s  a r e  t o  the  en t e rp r i s e ' s  total .sales of g ~ p d s - ~ a n d  

services.  
- - 

Other Indust r ia l  Incent ives  f o r  ,Invest or$ and a p o r t  e r s  : 
f 

-*+. 

Foreign Loans fo r  Productive Eqybpmerit: Under t h e  ~conomiE Z 

Incentive Act 1967, i n t e r e s t  pa$ible t o  foreign lenders  on - 
*a 

approved loans advanced to Singapore en te rpr i ses  f o r  the  purchase of * 

- productive equipment w i l l  be exempted from tax. This is t o  ensure t ha t  no 

tax l i a b i l i t y  of t he  foreign lender  is passed on t o  l o c a l  en t e rp r i s e s  
&! 

through higher i n t e r e s t  r a t e s  on Ipans. 
t .- 
i 

k - - 
(b )  Royalt ies,  Fees and Development Contribution: Under t he  $me 

r o y a l t i e s  o r  t echnica l  assist a x e  f ee s  o r  contr ibut ions  to research and 

developaent (R and D) c o s t s  payable t o  overseas corporations o r  individuals  

which a r e  approved by t h e  government are  taxed at a concessionary r a t e  of 
-1 . 

20 percent..  Complete tax exemption may be granted on mzch income o r  

c o n t r p t w  i f  it is invested i n  the  equi ty  c a p i t a l  of t h e  company. 

( c )  Market Developelit Expenditure: Under t h e  Income Tax Act, market 
- - -  - -  - -- 

developsent expenditures c h  as adv&ising and market research expenses 
- 

- - - - - -- -- - - - -- -- - - 

i ncu r redgr imar i ly  t o  promote t h e  export of  singapore-made goods o r  thep 

increase i n  consumption of Singapore-made goods within Singapore a r e  

- k u c t i b l e  from chargesble income. Double taxa t ion  r e l i e f  is a l so  offerea - 
'9 



- - -- - C - 

f o r  export promotion expenses primarily and so l e ly  f o r  t h e  purpose of 
,-- - -L - - -  -- - 

developing exports of Singapore-made goods,approved by t h e  Department of 

Trade. 

( d l  Accelerated Depreciat im f o r  Industr ies :  I n  addit  i on  t o  the  

' above inc ent ives  which a re  offered t o  pioneer,  expanding,. and export enter-  . .- 

~ r i s e s ,  there  is a l s o  the  incent ive t o  non-pioneer industrial en te rpr i ses  

of a write-off over a 3-year period of c a p i t a l  expenditures f o r  plant  and 
0 -- 

equipment 

as here i n  

machinery 

-b 
Singapore 

incurred on o r  a f t e r  January 1, 1965. An i n d u s t r i a l  en te rpr i se  

defined must car ry  on the manufacture o r  processing of goods o r  
3 

Duty-free Import of  Equipment and Raw Materials:  Equipment, 

and r a w  mater ia l s  n q d e d  by i n d u s t r i a l  en t e rp r i s e s  located i n  

a r e  exempted from import duties.  There 
t 

on the  import of such items. 

( f )  Lower I n t e r e s t  Rates f o r  Re-discount ing 

instrument f o r  export promot ion  'was introduced i n  

8 Authority of Singapore. The l a t t e r  o f f e r s  lower 

is a l so  no r e s t r i c t i o n  

- 

w o r t  B i l l s :  A new 

1975 by the  Monetary 

i n t e r e s t  r a t e s  t o  enable 

companies t o  rediscount export and re-export b i l l s  drawn t o  finance t h e i r  

export t ransac t  ions. 

(g) Low In t e re s t  Rates f o r  I n d u s t r i a l  Loans: Before t he  estgblish- 

ment of ~evelbpment Bank of Singapore (DBs) , the  Finance Division of 

Economic Development Board (EDB) acted as an industri-albank CseeAppendix 

C , ( 1) and ( 7) 1. Medium and long-t em 15- fo r  plant  and equipment were- - -- -,- 

8 
Monetary Aut Bority 

. bank. 
of Singapore (MAS) is Singapore's quasi-central  



- - - 

made avai lable  t o  i n d u s t r i a l  f irms at i n t e r e s t  r a t e s  comparable t o  but 

. 
generally 0.5 t o  one percent lower than t h e  prime r a t e  of l o c a l  b a h .  The 

i n t e r e s t  r a t e  w a s  the  same regard less  of the  maturity of  t h e  credi t .  Most 

matur i t i es  ranged from f i v e  t o  e ight  years ;  but i f  t h e  loan was la rge ,  t he  

period could be extended up t o  10 years. Repayment of the  c r ed i t  general ly  
e 

begins severa l  months a f t e r  commencement of commercial production i n  the  

borrower ' s factory. 

The EDB is prepared t o  lend up t o  50 percent of t he  value of f ixed 

a s s e t s  f o r  new indus t r i e s  and up t o  80 percent of the  expansion of ex i s t i ng  ' 

ones provided the  t o t a l  EDB commitment does not 'exceed 50 percent of the  

value of t he  fixed a s s e t s  of t h e  expanding firm. Credi ts  have been 

provided t o  a va r i e ty  of industr ies ,  The Finance Division of .the EDB was 

l a t e r  taken over. by Development Bank o 



GROWTH AND EXPORT EXPANSION 

The following is a b r i e f  ou t l ine  of the  i n s t i t u t i o n a l  arrangements 
7 

t o  promote i n d u s t r i a l  growth and ekport expansion i n  Singapore, 

1 The Economic Development Board (EDB) 

The Winsemius Mission ca l l ed  f o r  t h e  establishment of t h e  Economic 
I 

Development Board of Singapore with a c a p i t a l  of  Sj(100 mi l l ion  which was 

t o  be the  instrument o f  government pa r t i c ipa t ion  i n  i n d u s t r i a l  ac t iv i ty ,  

Another S$% mi l l ion  w a s  a l l o t t e d  t o  the  development of 'kndustrial . - 

es ta tes .  The Economic Development Board Ordinance w a s  $assed i n  1961 and. I 
\ t h e  Board incorporated' on June 9 ,  1961.l Altliough the  EDB is a completely 

government-owried s t a t u t o r y  body, its assis tance,  both P i n m c i a l  and 

technical ,  has '.been extended only t o  t h e  pr iva te  sector.  The '~cxra 's  

basic pgrpose is t o  f a c i l i t a t e  the i n d u s t r i a l  and economic development of 
P 

Singapore by &$ping t o  promote nev, p r iva te  industr ies .  This is t o  be 
. 

I -- 
accomplished by developing i n d u s t r i a l  e s t a t e s ,  preparing f e a s i b i l i t y  

s tud ieb  and of fe r ing  a wide 'range of t echnica l  and consultant se rv ices  

4 
including management and t r a i n i n g ,  marketing se rv ices ,  product design, 

s tandardizat ion and qua l i t y  control ,  The EDB was or ig ina l ly  organized i n t o  

The EDB replaced t h e  Singapoge I n d u s t r i a l  Promotion Board which 
- 

had been establ ished by the  B r i t i s h  FloniiX g ~ u e ~ ~ m e n t  i n  1957 a n d  
assumed its as se t s  and l i a b i l i t i e s .  The l a t t e r  i n s t i t u t i o n  w a s  small and 
ine f f ec t ive  as f a r  as promoting i n d u s t r i a l  development was concerned. 



s i x  divis ions:  investment promotion, p ro jec t s ,  techn-ical consultant 1 

serv ices ,  c i v i l  engineering, f inance and i n d u s t r i a l  f a c i l i t i e s .  But as 

indust r i a l i g a t  ion  gat hered momentum, the  D l 3  found it s e l f  developing i n t o  
I 

a vast orgairization, deeply involved i n  a l l  aspects of i n d u s t r i a l  develop- 

ment. It w a s  f e l t  t h a t  g rea t e r  spec i a l i za t ion  of functions should be 
' 

introduced t o  ach$eve g rea t e r  eff ic iency,  Accordingly, s eve ra l  organiza- 

t i ons  were s e t  up t o  take over t he  EaBts finance,  t echnica l  s e rv i ce ,  c i v i l  

engineering and i n d u s t r i a l  f a c i l i t i e s  ( see  Sections ( 2 )  - (7) 1. This l e f t  

J 
the  EDB t o  concentrate on ilivestment promot ion  and pro jec t  evaluation. 

The EDB continues t o  serve as a coordinating uni t .  i 
3 

\ L 

( 2 )  S i q a p o r e  I n s t i t u t e  f o r  Standards and I n d u s t r i a l  ,Research (SISIR) f 
i 
9 

The Indus t r i a l  ~ e s w c h h n i t  of t he  EDB wm converted i n t o  SISIR i n  

1969. .The function of t he  SISIR is t o  absist indust* t o  overcome il 
, f 

technological  and s tandard iza t ion  problemq. Its serv ices  include ( a )  
'b 

provision of t e s t i n g  se rv ices  f o r  raw mater ia l  and f in i shed  manufactured 
i 

products t o  ensure t h a t  standards a re  es tabl ished and maintained ; (b 1. I 

f 

offer ing  research f a c i L i t i e s  t o  inves t iga te  raw mater ia l s ,  improve products j 
i 

and processes;  ( c )  provipion of se rv ices  fo r  t he  r e p a i r  and ca l ib ra t ion  of 

a wide range of i n d u s t r i a l  and s c i e n t i f i c  equipment, SISIR is a member of 

the  In t e rna t iona l  Organization f o r  .Standardization and maintains cIose' 

re la t ionsh ips  with similar' organizations i n  other  countries.  - 

( 3 )  w - - - - - - - 

ineer ' lw Indus t r i e s  Ikvelopment & ~ X F C E Z D A ~  - 
/- 

-. - . - 
The technica l  d iv i s ion  of EDBrh&- operated a number of rorkaQops and 

engineering development se rv ices  which were es tab l i shed  with i he  ass i s tance  

of various United Nations agencies-, It was f e l t  t h a t  t he  i n t ens i f i ed  
- 1 



promotion of such engineering serv ices  w a e  v i t a l  f o r  accelerated --- -- d e v e l o p  - - 

. ment . Conpequently , a cen t ra l ized  coordinating and administ r a t  ive  un i t  

known as the  Engineering Indus t r ies  Development b n c y  (EIDA) 'was set up . 

i n  1968 t o  administer these various worbhops and services.  The main 

object ive of EIDA is t o  promote and s t imula te  t he  *developrtlent of more 

sophis t icated" engineering indus t r ies ,  i c u i b l y  metal, and prec is ion  

engineering, e l ec t ron ic s ,  machinery and ship-building. EZDA a l so  undertakes 

product research,  design and development and maintain. a pool of designers - 

fo r  continuing technological  progress. Training and upgrading f a c i l i t i e s  . 

fo r  s h i l l e d  workers, technicians  and young engineers a r e  provided. 

( 4 )  Singapore I n s t i t u t e  of Management (SIX) 
d 

Singapore I n s t i t u t e  of Management, es tab l i shed  i n  1964, took ov r the  
f 2 

managemint t r a in ing  funct ion of EEL ' The i n s t i t u t e  obtained technica l  and 
, 

f i nanc ia l  support from the  Ford Foundat ion,  the  business community and 
7 - - 

i m t i t u t i o n s  of higher l e h n i n g  i n  Singapore. 
b 

( 5 )  National Product ivi ty  Board (NPB) 

The   at i ona l  Roduct  ivit'y Board, an aut onohms s t a t u t o r y  body, waa 

s e t  up i n  1973 t o  take over t h e  National Productivity Centre from t h e  EDB. 

The Centre waa s e t  up id 1967 with t h e  dual object ives  of promoting mutual 

co-operation between labor  and management and ensuring a higher l e v e l  of 
9 

- - -- - 
i n d u s t r i a l  product ivi ty  t o  enable indus t r ies  t o  compete successfgl ly  i n  

foreign export markets. Expert personnel i n  i n d u s t r i a l  p roduct iv i t s  and 

i n d u s t r i a l  engineering are provided t o  NPB through the  UN Techniqal 
m 

Assistance Programme., The NPB of fe r s  advisory and consultancy serv ices  i n  
- 

t h e  f i e l d s  of i n d u s t r i a l  r e l a t i o n s  and i n d u s t r i a l  engineering. It a l so  



and jog evaluation'  fo r  middle and lower management. 

. (6)  Jurong Town Corporation ( JTC) 

The EDB embarked on the m&sive task  of providing fully-s&viced - 
3 \ 

.. 
3 

l n d u s t r i a l  sst ates '  i n  v&ious loca t  ions. The largest and /most comprehensive " 
" 

, " 
industrial.complex i i n  Jurong Town, The provision of such indus t r i a l  1 . 4 

e s t a t e s  minimizes the  c a p i t a l  outlay f,or industr ies  implementing pr6jects 
'L 

i n  Singapore. As Jurong expanded i n  s i z e  and complexity, the functions of 

the Indus t r i a l  F a c i l i t i e s  Division of ~ D B  were tr-ferred t o  a new 

s t a tu to ry  body, the Jurong Town Corporation (JTC) , which w a s  established 
.z 

i n  1968. JTC provides f ac i l i t , i e s  f o r  the management of indus t r i a l  e s t a t e s  

/ 
r-! 

and s i t e s  and the  provision of amenities f o r  the  benefi t  of people l i v ing  

and working i n  such i n d u s t r i a l  es tates .  I n  addi t ion t o  ~ u r o n g  Town, the  

JTC a lso  manages other  small i ndus t r i a l  e s t a t e s  sca t te red  oeer the island. 

The Corporation, as with the  EDB, continues t o  receive long-term low 
L 

i n t e re s t  loans from the  government fo r  its development expenditures, Its 
1 

f 
* 

chipf sources of income are  land leases ,  factory r en ta l s ,  r e n t a l s  from 
% 

hobsing, and charges fo r  services.  

(7) Develt&nent Bank of s i q q a b r e  ( B s )  
\ 

The Development Bank of Singapore w a s  -established i n  1968 as a' - 
r e s u l t  of a spin-off of the f inancia l  a c t i v i t i e s  of  _the I!&-. m e  .t_otal 

authorized c a p i t a l  of the Bank is a200 mill ion of which S1/100 w a s  f u l ly  
- - - - - - - - -  -- 

subscribed and paid i n  1969. The bank is quasi-governmental: 49 percent 

of its 'shares a re  owned by the government and 51 percent a re  owned by the 

3 pr iva te  sec to r ,  mai'nly commercial$anks, insurance and finance companies. - 



- 200 - 
. e - < "  

. k 

I n  addi t ion  t o  &oviding tern kana to 'indwrt~fe~-f%-- - - - - 

/ 

Appendix B, s ec t ion  B. 4 ( h ) ) ,  DBS provides equi ty  pa r t i c ipa t ion ,  under- 

wr i tes  public- issue o f  shares  by i n d u s t r i a l  firms and sets as a guarantor 
- I ' . .. 

* ;: 
--2 , , . i n  t h e  frosting of lo& by industri is . ."  e 5 1 e  'its main e f f o r t  is d i rec ted  

P " 
1 

A =-'\ 
+. - # ' 

at m * & u f a c t u r i ~  indus t r i e s ,  t he  g e h l c e  s e c t o r s  c a n  a l s o  -seek f inanc ia l  .. \ 

A . , 
ass i s tance  from DBS. The bank edeourages equi ty  pa r t i c ipa t ion  i n  enter-  

' 

- -\,, \ 

- p r i s e s  by both the  government and-  t he  public ,but a w i d s  any d i r ec t  

k > competition with commercial banks, 

z ,  I n  addi t ion t o  i t s 'pa id- in  c a p i t a l ,  the  bank a l so  obtained a US$lO - 

mil l ion  loan from Asian ~eveiopment Bank i n  Ju ly  1969, a U S 5  mill ion loan from 

the  World Bank i n  February 1970 and. a ~118 mil l ion  loan' from t h e  German 

Credit Bank (Kredi tansatal t  fur ~iede rau fbau )  i n  1970, A l l  of  these loans 

6 
e- 

a re  guaranteed by t h e  Singapore Government. 

I n  the  area of export finance, the  Bank s t a r t e d  t o  undertake short-  

term ' overdraft  f a c i l i t i e s  t o  finance foreign-trade i n  1969 and l a t e r  

expanded both long-term c r e d i t s  and guarantees t o  help finance Singapore's 

exports. * 

i 

( 8) Internat  i ona l  Trading Company ( INTRACO) 

It was recognized t h a t  a high standard of product design and 

marketing techniques was essent i a l  t o  e s t ab l i sh  foreign markets. Thus, 

the  Product and Design Center w a s  f i r s t  es tabl ished under t he  Technical .. 
Consultant Services Division of EDB. The Center a l s o s e r v e d  as a base -- -- - 

- 

--from which information could be provided and as a foca l  point for 'over- 
1 4 

seas  buyers .  I n  1966, t he  Center w a s  incorporated i n t o  t he  Ekport 

Promot ion  Center. This new Center disseminates i n foma t  ion on t a r i f f  '. \ 



structures of export markets, standards and s p e d f ~ a t i ~ n s ~  quota w s t r i c -  
- - 4 i . . 

%. t i o m  and other  mat ters  re leyant  t~ -maziufacturers seeking overseas markets, ' 
* . i r . '  / i n  A i t , i o n ,  it isist. i n  orgasfiling i s l e a  team,s t o  proni& e Singapore 8 

, ' - %  d ' * 4 

,. ;&&ufactured hoods i n  fore ign  Ikarkets, "1n co-operation with t he  Trade 

= Division of the  Ministry of Finance, manufacturers and chambers of 

commerce, 'the Center p p t  i c ipa t ee  i r i  meeting a l l  foreign t r ade  missions. 
" 

I n  1968, the w o r t  Promotion C e q e r  w a s  absorbed i n t o  the I n t e ~ n a -  - -2 . . 
.J 

t i o n a l  Trading Company Ltd. ( INTRACO) , - a new quasi-government body, along 

Lt 
t h e  l i n e  of Japanese t rad ing  companies. 1 The company is j o i n t l y  owned by 

the  government, DBS and p r iva t e  firms wjth a t o t a l  subscribed c a p i t a l  of 

S$ZO million. The establishment of XNP&CO was the  f i r s t  e f f o ~ t  i n  
;* * 

in te rna t  iona l  marketing, including the  s e t t i n g  up of re la t ionsh ips  witb 

s o c i a l i s t  countr ies  where foreign . trade X s  a s t a t e  monopoly. 

(9)  Nepture Orient Lines Ltd. 

. The shipping prac t ices  of developed countr ies  have long been 
0 

c r i t i c i z e d  by exporters  from the  LDCs. The usua l  a l l ega t ion  is tha t>  the  
i 

Conferences discriminate .against LIES by using t h e i r  power t o  charge what 

the  market w i l l  bear on lesser-used routes., Spec i f icaPly , ' the  prac t ice  

d discourages t he  export of manufacturing pro u c t s  from LDCs by applying 

the  general  cargo r a t e  which is considerably higher than the  r a t e s  

' 
I The object ive w a s  s t a t e d  by Dr. K. S. Ooh, former Finance Minister,  
J i n  the following words: '% cannot tEpm fareperurth uvem-- - 

-- - 

i n d u s t r i a l i s t  bringing h i s  market with him. The reason is t h a t  he could 
well  decide t h a t  he can handle h i s  present markets more prof i tab ly  o r  more 
securely from h i s  own country ..,. What" we need is a t r ad ing  company, 
something l i k e  the  grea t  Japanese t r ad ing  companies, which w i l l  atudy 
o ~ u o r t u n i t  i e s  f o r  our manufacturers i n  overseas markets and undertake * 

t h e i r  marketing, operat ions there." Quoted i n  S. A. Lee, Indus t r i a l i za t ion  
i n  Singapore, Longman Aus t ra l ia  Pty Ltd. 1973, p. 99. 



shipping l i n e ,  Nepture Orient Lines Ltd., w a s  formed with t he  object ive of t .  

h 4 ,  

d 

expediting foreign t r ade  and securing lowerLfreight  ra tes .  Its f l e e t  of , 
I < ; 

seven ca rgo lveke l s  s e rv i ce  the  Hong Kong-London and SingaporeJapan runs 1 

Negotiations are continuing with t he  I1Far East F re igh t  Conferencesw $0 

-service other  runs between Japan and &rope. 

ManGfactured prodtlcte have only recent ly  become export  items i n  
LDCs and they pay f r e igh t  t a r i f f  r a t e s  f o r  cargo "not otherwise specified" 
which a re  considerably higher than  the  common rates. See L. M. S. R a j w a r ,  
"Trade and Shipping Needs of Developing Countriesw, In t e rna t iona l  Con- 
c i l i a t i o n ,  No. 582, March 1971, p. 15. 



i( 

The s t a t i s t i c a l  ana lys i s  of Chapter N is c a r r i e d  out i n  terms 

of t w o d i f f e r e n t  s e t s  o f  da ta  with d i f f e r e n t  c l a s s i f i c a t i o n  systems. 

Production data is based on t h e  In t e rna t iona l  Standard Indus t f ia l  

C la s s i f i ca t i on  (ISIC) eYst& (see Appendix A)  and t r ade  d-ata is based 
, 

" - In t e rna t iona l  Trade C la s s i f i ca t i on  (SITC) system. The 

f t he  two c l a s s i f i c a t i o n  systems by i n d u s t r i e s  is shown 

is  adapted from Hong (1966), Cheneiy (1960) and -. 

Lewis-Soligo (1965). Some a r b i t r a r y  judgements a r e  rhade, p a r t i c u l a r l y  - 

- f o r  processed food products. Miscellaneous manufacturing i n d u s t r i e s  - 
a r e  not shown because "photographic and o p t i c a l  goods and s c i e n t i f i c  

r 

instruments" and "p l a s t i c  products," o r ig ina l ly  l i s t e d  i n  the  "Miscellane- + 
olis ManufActu~ing Industry" column i n  Singtlporels Census of The ~ n d u s t r i a l  

production,  a r e  taken out  and r e c l a s s i f i e d  a s  ind iv idua l  indus t r ies .  

Other miscellaneous manufacturing i ndus t r i e s  a r e  i n s i g n i f i c a n t  i n  terms 

of gross  output and a r e  there fore  l e f t  out of our study. 

Table A-1 

C l a s s i f i ca t i on  of Production and Trade Data 

Consumer Goods: 

Food 311-2 Is/ 
Beverages 313 111,112 
Tobacco 314 122 



Table 

( ~ o n t  Id) 

0 ' .  
- 

Industry UN 'UN ISIC Code SJTC Code 

Wearing Apparels ( Clothihg) 3 2  841 - 
Footwear 324 851 
Furni ture  and Fijrtures 332 821 
P r i n t i n g  and Publ i sh ing  342 892 
-Photographic and Opt ica l  Goods 385 " 861-4 

Intermediate Goods: 
-r 

Wood and Cork Products 
. Paper and Paper Products 

Rubber Products 
Leather and Leather Products 
P l a s t i c  Products 

4 

Industrial 'Chemicals 

Other Indus t r i a l  Chemical Products 
-' Petroleum Refine* and Petroleum ,. 

Products 
Processing Natural Rubber and Gums  
Po t te ry ,  China and Earthware + 

- Glass and Glass Products ' 
S t r u c t u r a l  Clay Prqducts 
Cement and Concrete Products 
Non-metallic Mineral Products, n.e.s. 
Tex t i l e s  

Capi ta l  Goods: 

I ron  and S t e e l  Basic Indus t r i e s  371 671-9 
Non-ferrous Metal Basic Indus t r i e s  372 681-9 
Fabricated M k t a l  Products -- 381 691-8 
Non-electrical Machinery 382 71 
E l e c t r i c a l  Machinery, Appliances 

and Components 9 3  72 
Transport Equipment 384 ,73 



Table A-1 

Notes: 4 The foqowing items a re  c l a s s i f i ed  as 
of food: 

manufactured products 

meat preparations . r 

f i sh  preparations 

013 meat i n  a i r t i g h t  containers & 
022 milk and cream: dried 
032 f i s h  in  airtigb,tL-containers & 
046 wheat .meal and f lou r  
048 cerea l  preparations - - 

053 f r u i t  preserved and f r u i t  preparations 
061.2 beet and cane sugar, refined 
081 fodder, n.e.s. 

g/ crude o i l  (332.4) is excluded. 
4 

W. Hong, A Study of Changes i n  the StrucAme of Manufacturinn 
- - 

L 

Industry and i n  the Trade Pat tern of Handfactured Products 
i n  Korea, Taiwan and Japan (unpublished PhiD. Thesis, ' 
- 
Columbia University, 19667; H. B. Chenery, 'Pa t t e rns  of 
Indus t r i a l  Growth ,It American Economic ~ e v i e w ,  Vol . 50 ( 1160). 
September 1960, pp. 624 sqq.; and S. R. Lewis and R.Soligo, 
"Growth and S t ruc tv ra l  Change in Pakistan Manufacturing 
Industry, 1954-1966'' The Pakistan Development Review, Vol. V, 
No. 1 ( ~ p r i q g  1965), pp. 94 sqq. 

Singapore, Department of S t a t i s t i c s ,  Report on the Census 
of Indust r ia l  Produc ti&, 1970. 



* 
Population, Density and Growth Rates: 

- " 1947, 1957 and 1959-1974 
i 

Year 

- 
2 p o ~ a t  on1 Density Growth Rate 

'cn~ ('W per sq. km.) ($1 

- 

1947 census 938.2 1.60 - 

~1 _ Notes: Population ras mid-year estimates' except census years; 

' Calculation of density is baaed on an area of 586 sq. 
k i l  ornetem; - - - - -  - - -  - 

\ 

Sources: Singapore, Yearbook of Stat is t ics ,  1974/1975; and You and Lia ,  
ed. The Economg of Singapore, Singapore: Eastern University; 

. P r e s s ,  1971, p. 45. 
C - 



I t 

Appendix Table A-2.2-- 

Gross Domestic Product (GDP), GDP Deflators, 

Nominal ~ a t e ~  of Exchaqge and Consumer 
Y, 

a Notes: GDP at  current factor  cost; 
? 

GDE/GDP price def la tors .arc  converted i n t o  eamc base; 
C mid-point ra tes .  

Sources: Coluan ( 2 )  : Singapore, S t a t i s  # i c a l  Yearbook, (various ye.are) ; 

Column ( 3 ) :  1. I. Abraham and P.C.K. Tan, "A Note on the Growth 
anh Changing Ccmpxi&i-on Qf -Gl.ow-hmeetie Expen- - - - --- 

di ture  ~ X I  Singapore," The Halayan Economic Review, .. 
- --- Vol. XV, No. ?. ( O c t o b O - -  

- - - -  

Singapore, Uinistry oS Finance, Economic Survey of 
Sinmpore 1974 ; 

Coluan (41 and Coluatn ( 5 ) :  United Natigns, S t a t i s t i p a l  Yearbook, 
fvazri;otrs years). w 



Appendix Table A-2.3 

Estimates of Labor Force and Unemployment 

Rates: 1965 - 1974 

( 'ooo > 

 id-Y earL Labor Persons . ~ e i s o n s  Unemployment 
Year Population Force Employed Unemproy ed Rate (%> 

. I 

I 
t 

Notes: Aged 15 - 64 gears  old; I 
' * I  

+ de f i n e d b s  a l l  economicall J ac t ive  population. - 
Sburc8sr: Singapore, Yearbook pf  S i n ~ a p o r e  1974, p. 274; and Singapoke, Ministry of 

I I '  

0 Fipance, Economic Survey of Singapore 1974, Table 1.2. 
I 

I 

I 
I 

I I 
I I ,  

I 



Appendix Table A-2.4 

Gross National Product (GNP) of Selected 

Asian Countries and Rates of ~ r o ~ h  f -  
(At Market Prices)  , 

Country Per Capita GNP (US$) 

1973 . r974* 

Average Annual Growth Rates 

19kO - 1973 1965-1473 

Japan 

Singapore 

Bong Kong 

Taiwan 

~ a l a ~ s i a  

South Korea 

Philippines 

P Pakistan 
\ .  

India 

S r i  Lanka 120 130 2.0 2.0 

Bangladesh 80 - 100 -0.2 . -1.6 
Burma 80 

a Notes: Preliminary; 1970 figures.  

Sources: Znternat ional  Bank f o r  Reconstruct ion and ~evelopment (IBRD) , $ 
World Bank Atlas:- Population, Per Capita product-and Growth -- - 

- -  

Rates, 1975 edition. 



Appendix Table A-2.5 

A, Goods and Services (ne t )  

Merchandise t r ade  ( f. 0.b. ) 

Exports - 

Imports 

Trade Balance 

Services (net  

Freight and Insurance 

Travel 

Investment Income 
% 

Government, n. i .e . - 
Other Transportat ion and 

Services, n.i.e. 

Transfer Payments (net  ) 

Current Account Balance 

Capital  (ne t )  

Non-monetary Sector (ne t )  

Pr ivate  

Of f i c i a l  

Monetary Sector (net)  

Commercial Banks: 

Foreign Assets 1 

Fareign L i a b i l i t i e s  

h c i n p ;  Item 

E. Overall Balance (A  + B + C + D) 664 6 975 

F. Reserves (ne t )  1 + 664 + 975 

MF Accouds - - - + 5 -  
Monetary ~ u t h o r i t i e s ~  + 49 + 771 
-k - - - -+ 611f ---+*%- 

Notes: Increase i n  a s s e t s  ia indicated by a plus  (+) sign; 

From 1971, f i  y r e s  include foreign a y e t s  of the  Monetary 
Authority of Singapore (MAS). 

Source: Singapore, The Monetary Authority of Singapore, .Annual Report, 
(various years). -- 
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Groes Domestic Product by Indus t r i a l  Origin: \ 

\\ 

i 
150, 1968 and 1974 

i 
I 3 

j 

(at Current Factor Cost ) t 
1 * 

L-  ' 
(Sli million) 

Economic Sector 1960 1968 1974 
- 

Gross Domekt ic- -Product 1,985-3 
Agriculture and Fishing 74-9 

Quarrying 6.1 

Manufacturing 235.6 
E lec t r i c i ty ,  Gas and Water Supply 49.7 
Construct ion 71.7 
Entrepot and  ome eat i c  Trade: 712. 5 

Entrepot Trade 450.5 
Domestic Trade 26t:o 

Transport, Storage and 282.8 
Communicat ion 

&mking, Insurance and Real Estate 145.2 
P- 
* Ownership of Dwellings - 79.3 

Public Administ rat ion  and Defense 55.4 
Other Services :, p 5 - 2  

Mil i tary 275.4 
Tourism 29.8 

Less: Imputed Bank Service 
Charge 

Source: Singapore, Ministry of Finance, Economic Survey of Singapom 1974. 
Table 2.1, r - .  
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GDP, Imports, Exports, Domestic Exports, Re- - 

Exports, Manufactured Exports: 1959-1974 

(Unit: Sb million) 

1mPrts2 mest i c  Re- Mfg. 3 
(f.0. Exports Exports Exports 

Notes : at current f ac to r  cost  ; - - -  - - , - - - - - - 

Trade with I n d o n e ~ i a  only up t o  October 1963; s ince then, f igures  
f o r  t rade with tha t  country were not avai lable;  f igures  ie brackets -- 
indicate  exports t o  Indonesia were excluded. 
manufactured exports a r e  broadly defined (ISIC 2-31 ; 

estimated figure. 

Sources: Singapore, S t a t i s t i c a l  Yearbook, various years;  Dept. of Trade, 
Annual Report, va r iousgea r s ;  Report on the Census of Indus t r i a l  
Product ion, various years. 
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~ p ~ e ' n d i x  Table A-2.11 

Exports, Domestic Exports, Re-exports i 
and Manufactured Exports : 1959-1974 . . .  

1 Cat 1960 constant pr ices)  

Exports Domestic ' Re-export - e Mfg. . 
Exports - - - - - - - 

1967 , - - .  3,357 1,086 2,289 488.7 
1968 ,7& " - I&@&+ 2,190 570-0 

1969 4,414 c o g -  2,403 1,178.1 r_ 

1970 
. d 2: 
b 4,339 1,958 , 2 ;385 1 , 9 9 8 6  

1471 4,685 2,106 2,576 = 1,704.2 
2 

l i 7 2  5,087 2,509 2,578' 2,185.0 

1973 6,436 3,462 '* 2,974 - 3,085-1 
1974 % 8.712 5,477 3,234 4,807.3 

- a 

Note: Deflated by GDP pr ice def la tors  as given i n  Appendix Table 
A-1.2 1 

- - - 

Source : Derived from ~ ~ & n d i x  Tables A-1.2 and A-2.1. 
- - - -  - - -- 



Appendix Table A-2.12 

Singapore 's  Manufactured Exports (SITC 5-8): 
8-  

1959 - 1974 - *r:@ 01 

( US $ mill ion ) 

Year 
A t  1960 Constant 

A t  Current P r i ce s  I - -  Pr i ce s  

Note : Deflated by GDP pr i ce  de f l a to r s  ( see  Appendix  Table .- 
I 

Sources: United Nations, Yearbook of Inte-rnationalTradeSta&i-- - 

various years. - - 3  
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 end& Table A-2.14 

Gross Domestic Fixed Capital  Formation (I) 

Its Pr ice  Deflators: 1959-1974 

and 

I a t  ~ o n s t a k  ~ r o w t h  
Year 

. Price Deflators 
b 

(1968 = J-00) Prices  Rates 
Is41 mtUioe1 A _ - -  (S_$ m i l l i o n )  _ I%) -_ - - _ - A 

Notes: 1/ at  current market prices; 
converted t o  same base. I- --- - _ -- - -- 

Sources: Abraham and Tan, "A Note on the Gr6wth and Changing 
- --  

CampsiWon o f  Gross ~ ~ s ~ c ~ ~ ~ x p ( t n d i ~  i n  Singapore, " 
The Malayan Economic Review, Vol. XV, No. 2 (0ct; 1970) , 
pp. 42-48; and Singapore ,- S t a t i s t i c a l  Yearbook l974/1975 .. 
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Appendix w39 A-3-3 - - - 

Selected Major Indicators  of Pioneer Firms 

of Singapore, 1961-1973 
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- Year 
Output Value Mrec t  - 
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( ~ 8 r n . 1  h 

Employment Establishment 

(no. 1 (No. 

Sources: Singapore, Economic Develo~ment Board- Anniml Rr I - - - -  ---- -, ----I- -.eport 
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Appendix ~ a b l e  A-4.2 
- - - 

Relative Effec ts  of Import Substitution, Expansion of Domestic 

Demand and Export Expansion on Manufacturing 

Output: 1960 t o  1974 . B 

(Current pr ices)  

Industry Increase i n  
Domestic Output IS EDD EE 

Consumer Goods: 

Food 41 .~4  52 57 -14 25 2.82 - 

Eleverage;. 3.20 -8.70 17.04 -5.14 
Tobacco 20.91 3.27 15.18 2.46 , 
Texti les ,  Wearing Apparels * 

& Footwear & Leather 
Products 5.97 -6.98 12.00 - 0.99 

Pr in t ing  and Publishing 10.63 -11 84 18.97 3.50 

'Intermediate Goods: 201.58 174.63 22.97 3.97 
. Paper aqd Paper Products 1-08 ,3019 22.10 -0.01 

~ u b b s r  Products 
-i 

-3.31 - -12.86 14.98 -5.43 
chemicals, Chemical & 
Petroleum Products 159 50 146.56 9.61 - 3.33 

Non-metallic Mineral Prod. 44.31 22.16 19 74 2.41 

Capital ^~oods:  60.80 . -44.15 111 . 30 -6 35 

. Basic Metals 6.08 4.35 1.42 0.31 
- Metal Products 25 47 -6.05 27.85 - 3 . 6 8  

Non-electrical Machinery -1.06 -17.64 33.70 -17.12 
E lec t r i ca l  Machinery & 
Appliance /' 3.91 -19.16 23 38 -0 32 

Transport Equipment 26.40 -16.03 3 3 . 9  8.85 
- 

Total Manufacturing 344 23 177 y27 160.33 6.63 

2963-1965: 

Consumer Goods: 

Food 9.9 kk6k - IU.T6 
- 

Beverages 6.20 14.68 -10.23 ' 1.76 
Tobacco 19 37 2.80 12.79 3.78 
Text i les ,  Wearing Apparels e 

& Footwear and Leather 
Products 26.47 + 26.66 -2.27 2.08 

Pr in t ing  and Publishing 8.47 0.01 8.16 0.30 



Appendix Table A-4.2 - 

= 

Industry Increase in 
Domestic Output IS EDD 

1963-1965 : ( Cont d)  

Intermediate Goods: 44 -26 -5 -04 27 023 22 . 07 

Paper and Paper Products 9.94 9.56 0.35 0.03 
Rubber Products 7iOO 0 50 5.08 1.42 
Chemicals, Chemical and 
Petroleum Products 37.85 2.13 14.42 21.30 

Non-metallic Mineral 
Products -10 53 -10.01 -0.9 -0.14- 

C a p i t a l  ~ o o d s  : 72 76 24.48 37.74 10.54 

Basic Metals- e f 16.44 4.90 10.32 1.22 
Metal products 9.03 14.65 18.69 4.69 
Non-electrical Machinery 4 ;20 6.19 -2.58 0.59 
E l e c t r i c a l  Machinery €2 

Appliance 4.48 0.05 4.02 0.41 
Transport Equipment 9.61 -1.15 5.51 5 25 

To ta l  Manufacturing 216.07 109.23 . 52.40 54.45 

1965-1968: 
Consumer Goods: 

Food 
Beverages 
Tobacco 
Texti le ,  Clothing & Foot- 
wear and Leather Prod. 

Clothing & ~ o o t v e a r ~  
Print ing and Publishing 

Intermediate Goods: 

Wood and Cork Products 
Paper and Paper Products 
Rubber Products 
Chemicals, Chemical & 
Petroleum Products 
(a) Chemicals & Chemical 

~ r o d u c  t sa 
( b )  Petroleum Refinery 

& Petro l  productsa 
Non-metallic Mineral Prod. 

_r/ 
~ e x t  i l e s a  
P las t i c  ~ r o d u c  tsa 



- 

A pendix Table A-= 9 - 

Industry Increase i n  
mestic Output 

IS E DD EE 

1965-1968: - ( ~ o n t  ' d) 
'-3 

C a p i t a l  ~ o o d s :  1 185.00 -39 42 208 73 16.69 

Basic" Metals 1 2::; 18.80 12.78 ' 2.63 
Metal Psoducts -14 29 40.47 8.46 
Non-elect-r&cLa1. MacGnery j a .62  -42,59 65-41 _21,2Q -- - - 
E l e c t r i c a l  Machinery & I 

Appliance 27.74 18.48 ' 7 87 1.39 
Trysport Equipment 67.79 -22.03 82.62 7 19 

1 

Tota l  Manufacturing h.03.82 . .. -239.41 1141.54 128.89 - 

1968-1971: ' 
\ 
I - - 

Consumer ~ o o d s :  '358.54 
Food 220.46 
~ e v e r a ~ e s  11.85 
Tobacco 6.28 
Clothing and Footwear 71.12 
Print ingd and Publishing - 48.83 
Photographic and Optical 
Good8 & Scient i f ic  Ins t r .  24 057 

Intermediate Goods: 1278.89 

Wood and Cork Products 70.80 
Paper and Paper Products 18.25 
Rubber Products - 22 35 
Chemicals and Chemical Prod.-17.00 
Petroleum Refinery and 
Petroleum Products 1013.2 

Non-metallic Mineral.Prod. 39.17 
Texti les  99-15 
P l a s t i c  Products 32 87 

Capi ta l  Goods: 799 90 

Basic Metals 17.40 
Metal Products I 94.02 
Non-elec t r i c a l  &chin& 46.42 
ElectricaZ Hac=Einery a= 

Appliance T .. - 347.68 
Transport Equipment 294.9  

9 

Total  Manufacturing 2437 33 -35 .22 1864.86 607.69 



- - - -  

1 
- 

( ~ b n t * d >  
-- L --- - - ppp 

L ' 
Appendix Table A-4.2 

Industry 
Increase in I S  Domestic Output 

1971-1974: 

Consumer Goods : 

Food - ' 3 5 Z L ~ -  LA- 
O* 38 23_9_._63 ' 112.57 . 28- - A , A 

Beverages a 27.78 6-25 16.25 
Tobacco 48.69 3-85 42.09 2.76 
Clothing and Footwear 150; 06 53 69 1.59 94.78 
pr in t ing  and Publishing 103.89 13 58 71.96 18 35 
~hoto&pt~ic and O p t i c a l  
Goods and Scierit ific I n s t r .  90.30 - 

Intermediate Goods:. 5087 39 1712.12 1483.57 1891.~0 

Wood and Cork Products 158 .23 , -6.75 72 31 92 167 
Paper and Paper Products 49 19 7-49 49 -28 2.42 
Rubber Products 19.96 -9.10 27.62 1.43 
Chemicals and Chemical Prod. 258.91 I29075 87.20 41.96 - 
Petroleum Refinery and 
Petroleum Products . 

Non-metallic ~ i ' n e r a i  Prod. 
Text i les  
P las t i c  Products - 

Cap i t a l  Goods: 2 

Basic   etai is 
Metal Products 
  on-electrical Machinery ' 

. , E l e c t r i c a l  Machinery and 
Appliance 1198.66 153.83 584.33 460.51 

Transport Equipment 712.42 * 137.21 396.98 178.24 
, 

T o t a l  Manufacturing 8587.92 1911.47 - I  3924.35 2752.10 

a Notes: 1966-1968; 1969-1971. 
- - - 

Sources: Derived from Appendix Tables A- 3.6, A-3.7 and A-4. 1. 
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- - -- 
Appendix ~abZe A-4.3 

Relative Effec ts  of Import Substitution, Ekpansion%f Domestic 
\ 

, Demand and Export Expanlsfon on Manufacturing Output 

Including 5-9 Workers: 1968-1973 
- 

(Current pr ices)  
( s $  million) 

Industry Increase in '  
Domestic Output 1s . 

* 

EDD EE 

Consumer Goods: 79- &49-67 - 448.69 ' *m8+ - 

Food 367 57 55.84 255& 56.18 
Beverages - 22.85 -16 . 49 39-53; -0.19 
Tobacco / 42.04 3.16 37.67 1.21 
Clothing and Footwear - - 253.43 111.42 41.93 100.09 
Pr in t ing  and Publishing ' 107 11 10.50 - ' 76.04 20.57 
Photographic and Optical 
Goods and Scient i f ic  I n s t r .  128 .16 125 99 1.40 0.77 

Intermediate Goods: 2476.66 a 666.14 1005632 805.20 
Wood and Cork Products 
paper and Paper Products 
Rubber Products 
Chemicals and Chemical Prod. 
Petroleum Refinery and 
Petroleum Products 

Non-metallic Mineral Prod. 
Texti les  
P l a s t i c  Products 

Capital GOOCIS: 376.01 1361 *05 555 98 
Basic Metals 
Metal Products 
Non-electrical Machinery 
E l e c t r i c a l  Machinery and 

Appliance 
Transport -Equipment 

C Note : 1969-1973 - d 

Sources: Derived from Appendix Tables 3.6, A-3.7 m d  A-4.1. 



A
pp

en
di

x 
T

a
b

le
 A

-4
.4

 

R
at

io
 o

f 
D

om
es

ti
c1

P
ro

du
ct

io
n t

o
 T

ot
al

 S
up

pl
y 

of
 M

aj
or

 I
nd

us
tri

es
: 

b
 

19
60

, 
19

63
, 

19
65

; 
19

68
, 

19
71

.~
 1

97
4 

l 

ph
qt

og
ra

ph
d 

in
st

ru
m

en
 

W
oq

d 
an

d 
C

a 
P

ap
er

 a
nd

 F
 

R
ub

be
r 

Pr
od

 
C

he
m

ic
al

s,
 

(a
) 

C
he

m
i 

C
b)

 
P

et
ra

 
N

oq
-h

e 
ta

ll
i 

P
lq

st
ic

 P
ro

 
B

aa
ic

 M
et

4
 

M
et

;a
l 

Pr
od

u 
N

an
-e

le
ct

ki
 

E
le

~
tr

io
a

l 
T

rq
ns

pa
rt

 E
 

_
i
_
l
_
_
 

In
du

st
ry

 
19

60
 

19
63

 
19

6$
 

19
68

 
19

71
 

19
74

 

T
ot

;a
l M

an
uf

 

Fo
od

 
I 

0.
27

99
 

0
.5

$
0
2
 

0.
69

T6
 

0.
55

97
 

0.
61

14
 
. 

an
@

 O
p

ti
ca

l 
G

oo
ds

 a
nd

 S
ci

en
ti

fi
c 

s 
1 

k 
P

ro
d,

uc
ts

 
I 

p
er

 P
r6

du
c t

 s
 

c
ts

i 
he

m
bc

al
 a

nd
 P

et
ro

le
um

 P
ro

du
ct

s 
a

le
 a

nd
 C

he
m

ic
al

 P
ro

du
ct

s 
eu

q
R

ef
in

er
y

 a
nd

 P
et

ro
le

um
 P

ro
du

ct
s 

M
in

er
al

 P
ro

du
ct

s 
uc

 t 
I 

P
r o

$u
c t

 s
 

t8
 ~ 

a1
 p

ac
hi

ne
ry

 
ac

hj
ne

ry
 a

nd
 A

pp
li

an
ce

 
ui

pb
en

t 

0.
61

16
 

sr
if

ed
 f

ro
m

 A
pp

en
di

x 
T

ab
le

s 
A

-3
.6

 
an

d 
A

-4
.1

. 
,
 

~
,
 

1 t 
I

'
 

B
ev

er
ag

es
 

i 
I 

0.
80

15
 

0
: 6

65
4 

0.
69

57
 

0.
60

24
 

0.
16

43
5 

T
ob

ac
co

 
0.

79
62

 
0.

84
23

 
: &

 
0.

85
93

 
0.

79
k2

 
0
 .~

81
62

 
- 

an
d 

Fo
ot

w
ea

r 
an

d
 

L
ea

th
er

 P
ro

du
ct

s 
0.

12
46

 
0.

@
37

 
0.

21
27

 
0.

17
70

 
- 



ln " R 
H A M  



- - - - - - 

Appendix Table A-4.6 
- 

Groups: 1 4 0  - 1974 

( ~ u r r e n t : ~ r i c e s )  
( S $  million) 

Industry 

G 

F06d 
Beverages 
Tobaccg 
Text i le ,  Clothing 

& Footwear and Lea- 
the r  Products 

Pr in t ing  and Publish- 
ing 

Intermediate Goods: 

Paper and Paper Pro- 
duct s 

Rpbber prod& ts 
Chemicals, Chemical 

& Petroleum Prod. 
Non-metallic Hipera1 
Products 

Capi tal  GOO&: 

Basic Metals 
Metal -Products 
Non-electrical Mach- 
inery 

E l e c t r i c a l  Machinery 
and Appliance 

Transport Equipment 

1' 1963-1965: 
Consumer Goods: 

-Fooa 
Beverages 
4ibh€e- 
Textile, Clothing 
and Footwear and 
Leather Products 

P r i n t i n g  8t ?uka$&- 
ing 



4 

A p p a - m  A-4.6 
B 

Industry Av IS EDD EE Residual 

1963-1965: (Conttd) 
Intermediate Goods: 25-13 -1.16 6.30 5.10 14.90 
Paper and Paper Prod. v 1.81 22 33 0.83 0.08 -21.42 
Rubber Products 3.61 0.13 1.33 0.37 1.78 
Chemicals, Chemical & 
Petroleum Products 20.79 -- -- -- ---- 

Non-me t a l l i c  Mineral 
Products -1.09 -4 01 , -0.15 -0 06 3-14 

Cap i t a l  Goods: 24.80 9-43 14.54 4.06 -3 23 

Basic Metals - 6.25 
- 

R e M  mXu~t-8 9 - 0 4  
Non-electrical Machinery 1.54 
Elec t r i ca l  Machinery 1.66 
Transport Equipment 6.31 

1965-1968: 

Consumer Goods: 
1 

50.17 
Food 29 92 
Beverages 2.24 
Tobacco -4 15 
Textile, Clothing & 
Footwear and Leather 
Products 19.40 
-- Clothing & ~ o o t r e a r ~  11.75 
Printing and Publishing 

Intermediate Goods: 118. 2*? 

Wood and Cork Products 25.55 
Paper and Paper Prod. 5-36 
Rubber Products 4 95 
Chemicals, Chemical & 
Petroleum Products 17.60 
(a) Chemicals and 

Chemical ~ r o d u c  t sa 18.20 
(bZ Petroleum Refinery 

& Petro. ~ r o d u c t s ~  38.62 
Non-metallic Hineral 

- --- -t L . cn 07 

~ e x t i l e s ~  4.72 
p las t i c  %ductsa 5 9 

Capital Goods: 78.01 
Basic btals * 10.9 

%- 



(Cont ' d) :r 

-- - 

/ 

Appendix Table A-4.6 1 

Industry ' Av IS  EDD EE Residual / 
1965-1.968: ( Cont ' d)  

Capital Goods: 

'\, Metal Products 14.24 
\ Non-electrical Machinery 9.14 

E l e c t r i c a l  Machinery & - A - - - A - 
Appliance 8 3 -  

Tr'ansport Equipment 37 097 

Food \ 30.6 2 ; ~ s ~  '\\\\\ 9.46 
2.31 

Clothing and Fqotwear 20.78 
Print ing and Publishing 24.89 
Photographic and Optical 
Goods and Scient i f ic  
~ n s t r u l a e n t s ~  57 1 3  

Intermediate Goods: 91-99 

Wood and Cork Products 2 3 , g  
Paper and Paper Prod. 5.55 
Rubber Products 12,a 
Chemicals and Chemical . 
Products 19.26 

Petroleum Refinery and 
Petroleum Products 180.68 

Non-me t a l l i c  'Hineral 
Products 15.74 

r Texti les  _ 33.60 
P l a s t i c  Products 11.34 

Capital  h o d s :  $1.47 

Basic Metale - -  - 0 do5 
Metal Products 29.28 
Hon-electrical Machinery 15-34 
~ ? e c t r i c a = h i n e r y  & 

Appliance 157.04 
Transport Equipment 139.76 



Appendix Table A-4 .6 k .+ - < 

Industry AV -- IS b EDD EE Residual " 

1971-1974: 

Consumer Goods: 215 79 4.71 
- 

Food 55.07 0.06 
Beve~ages - -- 10F62-- LL-3L32L 
Tobacco 17 . 17 1.01 
Clothing and Footwear 44.71 15 94 
Printing and Publishing 58.29 7.23 
Photographic and Optical 
Go& a d  Scient i f ic  I 
Instruments 29-93 10.67 

Intermediate Goods: 8570% 411.93 356.94 
Wood and Cork Products 
Paper and Paper Prod. 
Rubber Products 
Chemical and Chemical 
Products 

Petroleum Refinery and 
Petroleum Products 

#on-ntetallic Mineral 
Products 

Textiles 
Plast ic  Products 

, . 

Capi ta l  Goods: 105'7.27 I !' 213.61 651.33 

m i c  Metals * 90.33 4 -11.75 49 56 
Metal Products 72 79 -8.65 65 35 
Non-electrical Hachinery236.04 ' 121.81 40.12 
Elect r ica l  Machinery & 

Appliance ~ 7 . 2 )  f -66.96 254.34 
Transport Equipeent 330.82 t _  65-04 188.34 

* ei 
Tot& lhnufacturing 2148.95 556.08 ~ 4 1 . 6 6  



Relativ'e Effec ts  s f  Import Subetitution, Expaasion of . .  ' 

Domehtic Denand* and ~xbrt  Expansion on - .- :* , - ,  - 
*.- , 

Xanufacturing' Value Added 'by Major J 
+ 

. . 

yl 

4 

IS - EDD - EE - - -- Reaidual 

1960-1963: 
* 

i 
Total Manufacturing -%5*73% 5 0 0 %  ' 
~ o o d  - 3w.60 - - -46.08- 
Beverages -151 2@ 28 -21. 
Tobacco 8 1  - 5.y 27 53 
Texti le ,  Clothing & 

Footwear and Leather i 

-673.443 Products 391.56 

pr in t ing  and Publishing -123.13 
Paper and Paper Prod. 611.23 
Rubber Products, -420.29 - 
Chemiaals , Chemical, 
and Petroleum Prod. 76.29 

Hon-metallic Mineral 
Products 36 0.43 
Basic Metals 55 -47 
Hetal Products -22 64 
 on-electrical. Machinery -u61.52 
E l e c t r i c a l  hch ine ry  

and Appliance -556 31 
Transport Equipment 34.94 

1963-1965: 
Total llanufac t d n g  37.36 

Food 62.04 
Beverages 162 95 
Tobacco ll .27 

- - -  

Texti le ,  Clot* & . 
F o o t ~ a r  and Leather 

. Prodqcts 
~n *-& -4.bb 4 as 45.51 

Printing & Pubhahing 0.11 96 51 3.85 -0.20 
Paper and Paper Prod. 2233.68 45.57- 4.20 -1183 46 
Rubber P.mduc t s 3 h l  36 84 10,29 - 49.27 



(Cont'd) 
- 

- j 
-- 

pp 

Appendix Table A-4.7 

I n d ~ s t r j r D e a r  IS EDD EE Residual 

Chedcals ,  Chemical & Petro- 
leum Products 1.78% 12.0% 

 on-metallic Mineral PI% f . 371.37 14 . 15 
Basic Metals -35.22 74 2 6  
Hetal' Products 59-32 75-64 
 on-elec trTfca MacGery 181T73 -75.85 
E lec t r i ca l  Machinery & 

Appliance 1 32 109.42 
" Transpqrt Equipment -6 37 30.50 
m-1968: 
Total  Manufacturing -31.9 149 .p 

. .Food , -60.91 
 evera ages 337.80 
Tobacco 11 . 47 
Text i le ,  Clothing and Foot- 
we& and Leather Froduc te, -9.42 
(a) ~ e x t i l e s ~ .  114.54 
(b)  Clothing & ~0otwea. r~  0.60 

Printing and Publishing -63.71 
Wood and .Cork Products -5 052 
Paper and 'Paper Products 39.08 
Rubber products 61.50 
Chemicals, Chemical and 
Petroleum Proddcts -0.46 
(a) Chemicals and Cheedcal 

P ~ ~ G c  t 8 -2.36 
(b) Petroleum Refihery & 

~stroleum ~ r o d u c t s ~  -38.81 
Non-metallic' Wseral  Prod. 53.05 
kit' b te  74.19 
&&l Products -31 51 
Non-electrical Hachidery -202 2 8  
E l e c t r i c a l  Hachinery 127.86 
T r q n q u r t E q u i p n t  - -22 46 

- 
F w d  28.18 81  -84 
Beverages -50.41 llo. 35 

-€%a 1g.91 
€Zothingl and Footwear - 78.47 -7 65 



I ndus t rynear ' IS . EDD , rn Residual 

Print ing .and Publishing l b  0; 16% 
Photographic and Optical 

Goods and Precision Equip. ' 22 -63 
Wood and Cork Products 0.89 
Paper and Paper Products 6-75 

- Rub* Product6 - - I-- - -=36.?5T 
Chemical and Chemical Prod. -51.24 
P e t ~ l e u m  Refinery & Prod. 0 . 9  
Mon-metallic Mineral Prof .- -33.36 
Texti les  53 .8O 
Pfrtekte P r o d m  9 -79 
-Basic Me t a l e  -12056 . 80 
Metal Products .86 
Non-electrical Machinery -84 
E l e c t r i c a l  Hachinery & App. 3 - 5 8  

e-. 

Transport Equipment * 7.80 

1971-1974 : 

Total  Manufacturing 25.88 

Fwd 0.11 
Beverages 29.41 
Tobacco 5-89 
Clothing and Footwear 35-64 
Print ing and Publishing 12 39. 
Photographic & Optical Gooda 

and Scient i f ic  Instruments 35.65 
Woo andeork  Products -7 30 
Pa r and Paper Products 11 -52 

bber Products 2 -942 . 10 
Chemical & Chemical Prod. 54-25 
Petrdeum Refinery & Prod. 26.16 
??on-metal-lic Mineral prod. -7.08 
Texti les-  84-71 
P b a t i c  Products . 1 4 . 9  
BEtsi~ &tab -13 01 
~~ Prod& - - -%I.@ 
fion-elec t r i c a l  Macbine ry 51 ; 61 

.E lec t r i ca l  Hachinsrg - / - J & i -  
Trane port Equipment 19.68 

a Notes: 1966-1968; 1969-Hl. *, . - --- - - 

Sources: Derived from Appendix Tables A-3.6; A-3.7 and A-4.1. 
C 



Growth of Domestic Dearand ( H I  and Exports ( X I  f o r  Major 

Industry Groups i n c h d i n g  5-9 Workers: 1968-1973 

( Percentage 

Industry Groups X/X Rank H/s Rank 

Food 
-- - 

FWve rage s - 

Tobacco 
Footwear and Wearing Apparels 
Pr in t ing  and Publishing 
Wood Products 
Paper and Paper Prodfucts - 
Rubber Products 
Chemicals and Chemical Products 
Petroleum Refinery and 

Petroleum & ~ o a i  Producfts 115 67 10 3 . 21' 16 
Non-metallic Mineral Products 19.86 15 239 83 5 
Text i les  149 35 7 105.44 10 
Basic Yetals % 67-12 12 3 3  &56 3 
Metal Products (excluding Mach- 

inery and t rausport  gquipment) 58.96 13 205.66 6 
Non-electrical Machinery 505 90 3- 276.08 4 
E l e c t r i c a l  Machinery and 

Appliance 1779 3 1 649.72 1 
Transport Equipment 264.06 5 3.38 15 

-3 

Sources: Calculated from Singapore, Report on the  Census of Indus t r i a l  
Production, 1968 and 1973; and Appendix Table A-4.1. d. 





Appendix Table 8-5.1 

Capital I n t e n s i t i e s  of Manufacturing Industr ies  

i n  terms of Net Fixed Assets (NFA) Per 
. Employee, 1974 

NF A Indust r ia l  Sect m - - - - - - - 
(s# '000) 

E- - m&&---"--- m rn 

Food 3168,679 8,966 $18,813 
Beverages 33,346 2,661 12,531 
Tobacco - =#9 w2% - D & s  - * - - -- 

Texti les  158,759 12,150 13,067 
Clothing 62,868 18,325 3,431 
Leather and Leather Products 2 733 649 4,211 
Foot wear 5 9 436 1,814 , 2,997 
wood and Cork Products 148,455 11,806 12 575 
Furniture and Fixtures 13,822 2 , 589 5 1 339 
Pa r and paper Products 2 36,590 3 242 11,262 

xnting and Publishing 72 , 739 8,701 8,360 
Indus t r i a l  Chemicals 64,622 1,313 46 , 933 
Other Chemicals 57,385 3,363 17,658 
Petroleum 1 ,f 24, 596 3,103 362,422 - 

Natural Rubber and Gums 218 4,171 19,133 
Bubber Products 22,652 1,493 - 15 9 172 
P las t i c  Products 48,145 4,584 - 10,507 
Pottery and China 2,100 171. 12,281 
Glass and G l a s s  Products 9,554 838 11,401 
Structural  Clay f ioducts  U, 288 943 22,575 
Cement and Concrete Products 25,468 1,211 ,031 
Non-metallic Mineral Prod. n. e.s. 21,262 . 1,740 12,220 
Iron and Steel 44,132 I,* 29 s 304 
Non-ferrous Hetals 19,936 555 3 5 , 9 a  
Fabricated Metal Products 123,011 10,581 11,626 
Non-electrical Machinery 144,685 11,654 12,415 
Elec t r ica l  Machinery and 

Cumponents - - - 201,631 48,889 f 
Transport Eqnipkent - -w,5y --Z8rF -- - 

Instruments, Watches, Clocks and J .  
Optical G s o d e  

0 0 

Other Wanufacturing %3 :$; 
- -- -- - - - - - -- - - 

Source: + Singapore, Department o f  s t a t i s t i c s ,  Report on the Census 
of Industrial Production, 1974. 

r * 



a - 260 - 
- - - - - --- - - - 

- 

- 

Appendix Table A-5.2 
- - - - - - - - -- 

C a p i t a  Intensi t ies  of Manufacturing Industries 

i n  terms of Value Added Per Employee, 1974 
e 

# 

ISIC Value Added Index (41: 
Indust rial Code 

- Per Employee of national 
(S3) average 1 

31-312 Food 16,413 95 
31112 M a t  and Meat Products (prepared - i 

A - &PreS8me*)--"L --- -7-44454- $9 
Condensed and powdered milk 3112l / 20,987 121 

31131-31 32 Preserved and canned f ru i t  8,206 48 . . 
3142  Canned and preserved sea food 7,610 44 

1 2151 coconut o i l  13,126 76 
33% G t b r  refhec? edibh oi2 - *,* - 357- - 

31164 Processed coffee seeds 22 942 133 
3171. Biscuits 5,561 32 A 

3172  Bread l o , w  58 
31173 Cakes and ~ o n f e i t i o n e r ~  7,584 44 
31174 Beehoon, nooddles 6,342 37 ! 

44 31192-3193 Coco, chololate & sugar confectionery 7,659 
312l-l Sugar bean products 9,843 57 

-31211 Coffee powdered 10,540 61 
/ ? 31220 Prepared anin+ feed- 20,173 217 

313 Beverages 17,161' 99- - L 

X310-31330 Bear, a l e  and related products 9 ,944  179 
31341-3 Soft drinks and carbonated ra te r  12,068 7'. 

314 Cigaretes 37,100 a 5  
321 ' Textiles 3,775 22 

32111-32112 Spinning, weaving and finishing 
tex t i l es  7, 43 

3 m  Curtains, sheets and bed spreads 5,981 35 i- 

32132-32133 Soiks, briefs,  s inglets ,  etc. 6,706 49 >* $8. 
321&-321!jO- Carpets, rugs, ropes, etc. 6,899 40 

4,327 25 
L . 

Wearing Apparels i 
32Wl Shirtg 

W* 
5,801 ' 

32202 
* - '  &,=-- --23 - -- 

- and other under&wnts  4,481 26 
\ 

- - 

33 - --- 
- . -  Leatmr ana ~e - .. at her ~ r o d u c t s  - 

9 1uu 2 

3 2 3 1  Tennaries and leather finishing 14,976 - 87 
) 32331 Bags and brief cases - 8,- 5) 



ISIC Value Added Index (% 
Indust r ia l  Code Per JhployeeL of national 

(SS) average 
- 

I 
32401 Rubber foot wear 5,459 
32401 

32 
Leather Products 4,813 28 

331 S a d l l s ,  wood and cork prod. 6,533 3 8 -  
33111 Sawmilling 8,748- 51 
32U.3 Plywood and v e ~ e r - -  _ -_ 2 5 - . 4 4 ~  
33114 Fabricated wooden building structure 10,969 64 
33121 Wooden boxes; packing cards 9,828 57 
33131 Rattan processing 6,657 39 

34120 Cardbuar13 boxes, bags & other containers 13,418 20 
34191 Joss papers & other cgremonial papers 4,114 24 
9 1 9 2  Sanitary towels and t o i l e t  papers 15,157 . 88 

h i n t i n g  and publishing 14,963 87 
34202 , ,Nerpapers, periodicals,  bpoks and 

magazines I 27,913 162 
34203 Leithographing and s i l k  screening - 

pr in t ing  10,064 58 
34204-34205 Commercial and job print ing,  book , 

bindings, printed care,, s tat ionery . 9,370 54 
34206 Engineering and phot +engraving 9 , 561 55 

Indust r ia l  Chemicals , 33,918 196 

352 Other Chemical product+ 34,942 , 202 

35201 Paints ,  varnishes and labquers 24,752 143 
35229 Medicinal and Phbl.aaaceutica1 products 73,929 428 
35231 Soap and other washing prep. 25,062 146 
352% Perfumes, cosmetice 24 , 359 148 
35250 Incense and j o s  s t i c k s  5 , 674 33 
35292 Inks and carbon black 22,989 133 

33-554 Pe.~r&~ttlt-fi~qq-p&i6~& - - --- -*--- P 
coal prodqcts 278,639 16,176 

1 '  

3% Rubber ~ r o d u c t  s 14,833 86 
356ll-35612 Tyres and tubes 

"t 
22,668 

3569 F a m  - r c  - - 

- 

- - -x- 
3%92 Bnbber auto-spare parts - 7,179 .I t 

42 



Vdue Added ' Index (% 
ISIC Per Employee of national 

Industr ial  Code (S$) average ) 
- 

Plas t ic  &usehold & kitchen wares 9,888 57 
Plas t ic  a$d polythene bag 10 932 63 
P las t i c  indust r ia l  supplies 6,951 40 

Glass and (hukiare 14,785 

Structural Clay Products ' - 15,720 

Cement 60,186 
-- --- - - ---- - - 

pp 

Structural Cement and ConCr&e 
Products 16,654 

Other ~onkne ta l l i c  Minerap products, 
Q 

n.e.8.- 
Cut eones and stone products 

Iron and s t e e l  

Non-ferrous Metals 

Fabricated Metal Pkoduct 

Cultery, hand an& edge tools  
Furniture and f ix ture  (metals) 
Hetal doors, windows & door 

frames, g r i l l e s  
Structural met& p ~ ~ u c t s ,  n.e.s. 
l i r e  netting, nails &d other- wire 
and cable prod. 

Tin cans 
Other metal containers % 

Zinc and tin-plate a r t i c l e s ,  n.e.8. 
Electroplating, plating 
Bolts, nuts, r i ve t s  and screw 
products ' 

Kitchen 'and household utensi ls  of 

Non-electrical Machinery 

Data processhg equi 
Off ice  mttchinery m 179 

Lift ing and hoisting mach. . 12,603 74 
A i r  conditioning and refr igerat ing 
laac3Gi.e- - -  - - -  - - * !  XB - ' 

Industrial and agr, machinery 18,m, 108 



feolrtFaf -- 

- - -- -- - 

, 
Appendix Table A-5.2 

-. . , -.<'r6*._r 
&?A 
.?I 

- .  
ISIC Value Added a Index (% 

Indus t r ia l  Code Per Employee of national 
(SS) . average 

9 - 
38292 General 'engineering works 11,486 

- 
66 ' 

483 
LL 

% ~lec t r i c iYMach ine ry  & Appl. 10,263 - 
. . , 59 

358311 Elec t r i c  motors'and generators 18,155. J TO7 * 

38319 Elect. indubt r ia l  machinery & 
apparatus i5 .63 89 

38321 R a & e ,  T.V. 4 r e m d i n g  7,907 46 
38322-29 . Gramophone records, radio, T.V. 

and communication equipment 10,105 59 
3833 Elec t r i ca l  household appl. 13,827 80 
38392 Insulated e l e c t r i c a l  wires, cables 15,695 91 
38393 , Elec t r i ca l  1-6, tubes, etc.  7,646 , 44 

384 Transport Equipment ' 18,863 . 
. * 

loq 
38411 Building and rep. of tankers 1 .- 

& ships 20,535' + 119 * 

38412 Barges, l i gh te r s ,  and boats 12,307 , 71 g; Marine engines and ship pa r t s  17,139 C 99 
Motor vehicles,  assem. & infg. 14,292 83- * 
M o t ~ r  vehicle pa r t s  & access. 8,735 51 

3 5  Instruments, Clocks, Watches €4- . . k 4 

Optical .goods ; 4,414 26 . 
381510-30 photo. & s c i e q t i f i c  measurements, . 

watches, clocks 6,573 
38520 

38 
Photographic and opt ica l  goods 3,974 23 

390, Miscellaneous k u f a c t u r b g  8,629 50 

39011 Mfg. of jewellery ', 11,427 66  
39022 Toys 7,901 46 
39091 IJmbrellasd 6,175 36 

r 

3 

- - - -- - 
Total M u f a c t u r i n g  

I 
- - -- 

7,287 
- - - - -- - - - - 

100 

Sources: S inepore ,  Report on' the Census of I n d u s t r i a  Production, 1974. 
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. 
d&en&dix Table 5.4 

' < 

ExIjorts and Imports of Manufactures: 1970 & 1973. i .  * 

' 1  - 
s 

i - (Unit: fI~8'000) / 
4 e 

+ . - 
1970 1973 ~ h d u s t r i a l  seqtorsD 

P? 
. Exports 

- A * -  - __ - 
Imports 

-- 
Exports , Imports 

- " - -  - -  - -  

F O O ~  - 142,976 i 1 5 , o ~  
Beverages 4,838\ 116,933 

%bacco 11,417 16,517 
T e & i l a  a n 4  ' 264,630 
Clothing except Footwear ' 80,941 .23,159. 
 eath her and Leather Products 2,983 6,826 
Footwear 4,416 2,769 , 

41 wood & Cork ~ r o d u c t s  54,788 50,450 .- 
Furniture and Fixture a 1,953 2,278 
Paper and Paper Products - 7 ,*238 , 36 ,068 

- Prin t ing  and Puv i sh ing  * 8,445 13,198 
Indus t r ia l  Chemicals 15,333 51,114 , 

Other Chemicals * 17,893 45,069 
Petroleum 458,597 142,710 
Plastic Products 1 252 3,331 
Pottery and China 5,075 12,321 
G l a s s  and Glass Products - 3,844 8,852 . 
Structura l  Clay 679 5 q.020 

- a ~emenf' and &meat hroducts 1,939 10,254 
1 ,  

Nan-metall-ic -Minerals, n.e.s. 7%) 4,840 
Iron and Steel 12,787 102,026 
Non-ferrous, Metal 3,761 22,224 
Fabricated Metal ~ r g d u c t s  20,767 52,461 
Non-electrical Machinery . 
Elec t r i ca l  Machinery & Appl. 

6 1 , 9 c  27!% 4-65 
62,100 160,328 

Transport Equipment 46,116 '125,554 
\ : .Instruments, Watches, Clocks 

& op t i ca l  ~ o o d s  l0,115 62,558 
Miscellaneous Manufacturing 20,487 56,551 

3 

T o t a l  Manufacturing '+ 
1,037,302 5 1 ,  sob, 885 2,589,5E@ m 0 7 , 7 9 0  

,Sources: United Nations, C o m m o d i t y  Trade S t a t i s t i c s ,  (various issues).  . 
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+ > 
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, Appendix Table A-5.5 . C L  
- 

C . 
, a  Singapore's,Direction * of Emor t s  of 

* 
', . . (&it: '~s$*ooo) 1 B 

.- , - . ' 6 . .  

a \ $ 
0 .  

Indtzstrial  Sectors To 6eveloped' To thel 
L --, - - -  a Count r i e e  - -  T o m s  - -~ -- A ' w o r l d  ---A - --A- 

- F O O ~  49,187 69,787 . * - Beverages. ? 

Tobacco 
. W d  and Cork Products 1 

6 

7 - ' 
F u r b i t u r e ' d  Fixtures 
'paper and Paper Products 

\ B i n t  ing  an3 Publishing 
Text i les  

, Footwear 
I 

' -Clothing 
i -t 

"$ 
Leather Products , - 4 2 
Rubber Products 
P l a s t i c  Prod6cts 9 
Chemicals and Chemical Products . 3 
Petroleum and Coal Sroctucts 5 

7 

Pottery &d China 4 
Glass and Glass Pqoducts 51 3,248 3,299 p 
Struc tura l  Clay Products - 20 t 595 615 
Cement and Concrete. l?roducts 1 .  - 3,146 - 3,147 
Non-metallic Minerals, n.e.s. 1 - 709 710 B I 
Basic Metal Products 2,724 " 28,812 21,537 % 
Metal Productp - 111 18,385 18,496 a 

7 Non-electrical Machinery 207 34,966 35,173 
E lec t r i ca l  MacMnery and Appliance' 224 
Transport Equipment 

1 
1,356 . 48,851 16'464 55 16$ 

Instruments, watches ( Clocks g 

and Optical Goods 124 6,067 6,191 
~ i s c e l l a n e o u s  Manufacturing 3% 7,494 7,885 +-. 

- 
4 * 

Total Manufacturing 
B 

127,993 461+1a4 - 589 &B 5 

-%  
-1 

1 "I 

4 

a' Notes: including exports t o  central ly-pl  ed economies. 
3 

$ . i 
Sources: United Nations, Commodity Trade S t a t i s t i c s ,  (various issues).  i 

-;r 



r . ,  - --- - - 

- .  ?-&, * .  - - 

r . . 
* r 

1 

L - . ?  C . .  -- #L .pr-_ - .: 1 -  . 
~ . 

, .. . ;.-. 267 - . . . ~ 

, ..- . 7 .  

- - - ~~- b '  

. .g - 
~ - -L ~ -- - ~ ~ 

- - . . IT 
p, 
. . . . . . * *  ~ - 

. .- - ~-~ . .~ - ~ - . .  ~~ , -~ . 
T- . . . 

. . * ,  - ., - -- 

. -. &@i&ir Table-.~-5:6 ~ . . .. . , ~ - .  - . . . .  - .  - y. .-. 
r - a- 

- . -  
' .  . 

\ 

, ~ i n ~ a ~ q e , ' s : D i r e c t i o n  of .  Exports of - < . .  
6 .  

and Paper product& 
Pririking and Publishing ' 
Text i les  _. ..- Footwear 
Clothing 
Leather and Leather Products 
Rubber Products 
p l a s t i c  Products 
Chemicals and Chemical Products 
Petroleum and Coal Products 
Pottery and China 
Glass and Glass Products 
S t ruc tura l  Clay  Products 
Cement aqd ~ o n i r e t  e Products 
Non-metallic Minerals, n.e.s. 
Basic Metal Product 
Metal, Products 
Non-electrical Machinery 
E l e c t r i c a l  Machinery and Componen4s 
Transport Equipment 
Instruments, Watches,- Clocks & 
Optical Goods 

Miscellaneous Manufacturing 

224,738 550,420 Tota l  Manufacturing 

_i 

Note: including exports t o  cedtrdly-planned economies. 
i 

i - 

Source: United Nations, Commodity Trade S t a t i s t i c s ,  (various issues) .  



/ 
I 

i .  - .  
Appendix Table A-5.7 

n 9 -. 
--> 

- -- 

Singapore's Direction of Exports of 
a 

i 

a Manufactures, 1970 . 
7 

(Unit : U$$ '0) 

Indus t r ia l  Seetors To Developed To Developing To thel c - 
Countries Countries World- ' 

." b 
+' 

. - . 
Food 

- - 70,109 71,942 142,976 &+rages 
1 

\ *  . 43 8,795 A A L ~ ~ @ 8 -  
To&cco 0 ,  14 11,403- + 11,417 

8,954 Texti les  i . 44,405 63,714 . *  

Clothing 17, 105 + 13;416 - 80,941 
, . Leather and Leather Products 218 . - 2,767 - 2,983 

P 

J 

504 3,030 4,416 L I L  Footwear 
- 

Wood and Cork Products a 36, $0 18,428 J 54,788 
Furniture and Fixtures + 188 1,765 > .  - 1,953 
Paper and Paper Praducts 28 7 210 7,238 

' 1,888 -6,556 * Print ing and Publishing 8 , 445 
Indus t r ia l  Chemicals 3,694 11,639 15,333 . 
Other Chemicals 1,236 16,659 17,893 
Petroleum . 144,817 w 207,642 . 358,597 , ,, 

Rubber Products 350 5,241 6,169 
P l a s t i c  Products 69 8, 183 - 1,252 
Pottery and China 2,510 2,555 5,075 -,' - 
Glass and Glass Products , 8 3,836 3,844 
Structural  Clay 165 51 4 679 

41 Cement and Con'crete Products 1,898 1,939 

7 4 Non-metallic Mineral p.e.s. 746 750 ' " E  

306 12,479. 12,785 Iron and S tee l  
Non-ferrous Metals 807 r 2 , 7 3 3  3,716 * 
Fabricated Metal Products 731 20,03.7 20,767 

.Nan-electrical Machinery 13,416 48,440 61,931 
E lec t r i ca l  Machinery & 

35,446 26,638 62,100 Components 
Transport Equipment 5,014 41,099 46,116 * ,  

I 

Instruments, Watches, Clocks - "I 

& op t i ca l  ~ o o d s  1,400 8,671 10,115 J '  
lo ,  625 9,861 20 487, Miscellaneous Manufacturing 

' 
- -- 

I 

T M  W f a e t t t r i n g  356,532 *,586 -t,W,F2 * -- - - - . 

1 
C 
\ 

Note: including exports t o  centrally-planned econonyies. 
f 

- 
Sources: IJnieed Nations, Commodity Trade S t a t i s t i c s ,  (various issues) .  
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Appendix Taljle A-5.8 
- 

P -- - - - - 

Singapore's E r e c t  ion of Manufactured - 2 Exports: 1973 

(Unit: US8'000) 

' : A  
Indus t r i a l  Sectors To Developed To Lma To thel 

Countries World 

F O O ~  33,482 92,561 126 ;841 
Ekvesagea - -- - a - - a 334 . 9, - - 9; 8 4 ~  
Tobacco 46 4,706 4,7' 2 
Wood and Cork Producte, 173,688 

" Furniture and Fixtures  2,262. 2,899 5, 63 
49,839 93,$7 

Paper and Paper Products 
+ A,% 16,447 Pr in t ing  Publishing 16*3 1 7 9 ,  ~ , @ 6  - - - 

Texti les  4% 709 97,662 143,400 
Footwear 

a .  2,267 4,633 %m3 - 
Clothing 115,196 1 4 , ~ ~  129,578 
Leather Products 888 3 , 6 2 3 '  4,566 
Rubber Products= 764 7,981 8,747 
P l a s t i c  Products ,  

-? 

2 9 40q 3 ,158-  5,884 
Indus t r ia l  Chemicalg *21,107 . 4 5 , 9 3  47,139 
Other Chemicals 17,289 74,504 112,951 

I Petroleum 295.774 ' 3 3 , 2 7 9  '73.0,737 
Pottery and china8 201 3,846 4,047 P 

180 3,269 6,591 Glass and Gl-s  Products  - 

Structura l  Clay 312 - 1,266 . . 1,579 
223 Cement and Cohcrete Products 2 , 207 2,430 

-Nan-metallic Wneral Prod., n.e.s. 17 997 1,014 
Iron and Steel 694 37,125 37,828 
Non-ferrous Metals ,' 5 9 637 7,670 13,337 
Metal Products 6,938 34,294 41,263 
Non-electrical Machinery 160,201 111,313 272,310 
E lec t r i ca l  Machinery and ,3 

Components 278,141 - io8,441 387,812 
Transport Equipment '2 40,692 93; 151 137,396 
Watches, Clocks, Ins ruments 
and Optical Goods 41,060 20,813 61,873 

Miscellaneous Manufacturing 29,236 - 16,401 45,651 
L - 

- - - - -  - - - -- 

Total Manufacturing 1,280,.308 
- - 

1,2799170 2,589,580 --- --- -,-- - - - - - 
1 Note: including exports t o  centrally-planned economies. 

5 8 

Sources: United Nations, Commodity Trade S t a t i s t i c s ,  (various issues). 
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Appendix   able' A-5.9 . 

-- 
r, 

-- -- 
Sect or=- Shares C E U f  acturdd E k p o r t a  " 

Eased on Singapore CIP D a  g: X 
I . . 

1970 add 1974 

(percentage) 4 
2- 

I 
. ?  

-4 - - 

Food 
Beverages 
Tobacco 
Text i les  
C l o t f i i n g  . . 
Leather & G a t h e r  Prod. 
Footwear 
Wood & Cork Products 
Furniture and Fixtures  
Paper and Paper Products 
Pr in t ing  and Publishing 
Indus t r i a l  @$emicals . 
Dt her Chemicals 
~etroleum"' 
Natural Rubber & Gums 
Rubber Products 
P l a s t i c  Products 
Pot tery aand Chin 
G l a s s  and Glass 6 d u c  6 s 
S tMctu ra l  Clay 
Cement and Cement Prbducts 
Non-metallic Mineral, n.e.8. 
Iron and S tee l  
Non-ferrousMetals 
Fabricated Metal Products 
 on-electrical Machinery 
Elec t r ica l ,  Machinery & 

Components 
Transport Equipment 
Instnunepts, Watches, Clcrcks 
& Optical eoods 

Miscellaneous Mfg. , 

Notations: xi denotes domestic exports of industry i; 

" S E A  denotes Southeast Asia countries. 
- .  

Sources: Singapore, Report on the  Census of Indus t r i a l  Production, 1970 . = 
& 19740, 
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~p&ndix Table ~-6.1 

1 Consumers' p r i ce  Index (cPI) and R e d  

1965 ' - $03 * 102 ' 3.w 

1966 106 104> - .  3 139 

1967 . 109 10% 3.1-27: - - * 

\5 

Calculated i n  th; following F e r :  the  nbminal r a t e s  of 
&change (S# per US#) (See A p p e ~ i x -  Table A-1 -2 )  W E i r e  

- - 
--- 

f i r s t  inf la ted  by US CIP and then deflated by the  
corresponding Singapore's prlce index. 

..sources: United Nations, S t a t i s t i c a l  Yearbook, 
(various years); United Ehl le t in  of 
S t a t i s t i c s  (January 1976); and Appendix Tabla A-2.2. 



Singapore's Domestic h u f a c t u r e d  Exports 

( X  and Manufacturing Output (Q ) : m m 
I 1959-1974 

IS 
1 (valued a t  US$ million) g 

,- 

. 
Manufactured Exports Manufacturing 

L L -  - - Output - 

Y e q  X 
* -  m X " 

m Qm - Qm' 1 - 

- 
/ - 

Notes: q o n r e r t e d  h t 9  tJS dol la re  by RO-1 rates o f  exchange- - - 
- 

(AppendixTable A-2.2) ; and Q& denote manufactured 
exports and manufacturing output respectively (Mcludlng - -  . 

- - 

w p e t r o l e u m ~ f i n e r y  and petroleum p r o d ~ c t s . ' ~ )  . 

Sources: Appendix Table A-2.1, A-3.2, A-3.7 and A-1.2. 



9- Singapore's Domestic Manufactured Exports (X,) and 

Gross Manufacturing Output Q : 1959-1974 

(US8 million- at  1%0 constant pr ices)  1 
C 

- ' 

Manufactured Exports Manufacturing Output 
Year . .  

X X ' . Q* A m .  m '1, - 

.. 1959 45.4 45.4 130.4 130.4 " 

1960 53-7 54.7 
a 

152.2 - 152.2' 
1961 59.3 49 c3 ' b  17117 \, 171.7 
1962 71.8 71.8 218 .O 218.0 

I . , 
1963 , 

A". 

e 73.2 ' 73.2 275.8 233.2 
: 1964 . T 

85.9 85.9 299.3 247.0 
1965 111 .9 102 . 1 348. o 292.2 

1966 U6,. 4 100.6 413 9 331 7 
1967 159.1 . 128.6 528.5 414.3 
1968 185.1 161. o 672.8 505.7 
1969 91.3 207.1 969.4 627.2 

1972 D I 449 7 278.5 1,148.9 788.1 
1971' ' 587 6 359 1 1,412.7 945.7 , 

1972 774.9 543 9 1,678.4 1,185.5 
1973 1259.9 878.6 29305.1 1,681.4 

I Notes: A l l  values ark def la ted  by GDP pr ice def la tors  (1960 = 100) 
(~ppendix  Table A-2 .2 > ; - 

% 
XA and Qh denote manufactured exports and manuffa_ctur&g 

-- 

output respectively Cexcluding "petroleum 
petroleum products .%'I - 
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U 

Appsndix T&de A-6.4 - - - - 
World Exports of Manufactures (SITC 5-8) : 

> 
1959-1974 

(US$ qnillion) 

' > 

1 

Value at Current Unit ~ a l u L  Quantum 
Year Prices* ( 1 9 6 4 = 1 ~ )  (at 1964 priceel  

1959 -. 61,349 96 63,905 

1960 69,972 98 71,400 

1961 73,863 a 99: - 74,609 f - t 

1962 / ';:::; ' 

99 80,238 

1963 100 86,495 
B 
3, 

S 
1964 98,502 am 97,527 $ 9 

= 106,238 * 
1965 109,425 103 + < + 

1966 122,153 106 115,239 % 4 
-f 

1967 130, go4 107 ' 122,340 1 

1968 ' 149,684 107 139,892 J 
1969 175,765- --- 110 159,786 

1970 201,748 ' 117 172,434 
f 

1971 225,725 124 . % 182,033 

Note: Excluding exports of Singapore. 

Sources: United Nations, Yearbook of Internat ional  Trade - 

Statistics,  various years. 
I 
3 
3 
4 
" 9 

d 
.3 

< 
4 
7 

4 



Appendix Table A-6.5 
i. 

- 
Estimates.of Rate of Capacity Ut i l i za t ion  of Total 

'B 
Manufacturing Indus t r ies  (ITt): 1959 - 1974 

-\ 

Including '"Petroleum Refineryw E x c l u d i n ~  T e  troleum Refinery" . 
Year A #  A A .  8 =Q -6 - Gt=h -4 +roo t m m  Ut = Q; - Q; ut = -. + 200 m m .- 

- 

I Notes: The f i t t e d  exponential gx++wth trends w i t h  and without 
"petroleum ref inery  and petroleum productsw were 
A 

0 

t g = 114.08 ( 1  + 0.2303) and 6; = l22.70 ( 1  + 0.1840)~ 

respectively; - - 

Sources: Estimated from Appendix TabIe A-6.3. 
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\ Appendix Table A-6.10 5, 

1 I\ 

'Number of ~ t r i k e s / W o r k  Stoppages and Man-days" + 
I 

Lost,  1959-1974 

No. of %trikes/ Workers 
Year Work Stoppages Involved &-days Lost 

- - - - - - - -- 

I 

t 
-% .." 

, % Notes: n.a. = not avai lable;  

* r e f e r s  t o  man-days l o s t  on account of a work-stoppage 
which began i n  1968. - - -  -- A- - 

E 



~ ~ p k n a i x  Table A-6 .I1 - * - 

Index of Wages i n  Manufacturing Sector . 
in Selected Countiries, 19651974 

. 
south1 Bong 1 

Year U.S. Zapan Singapdre Korea %&!arlL 

Note: 1964 = 1;. 

Source: IiRernation+ Labor Organization (ILQ), Yearbook of Labor 
,+ w S t a t i s t i c s ,  1975. 
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