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INTRODUCTION

Less-developed countries (LDCs) face many problems in their efforts to
accelerate growth, Like any economy, a developing nation is faced with
the problem of how to optimally allocate resources to achieve stipulated
objectives given resources constraints, Industrial development is one of
the important aspects of economic policy in LDCs. The need for industri-
alization has never been in dispute, What is disputable is the way to
achieve it, The strategy of industrial development followed by many
LDCs has been one of import substitution over a wide range of manu-
facturing industries. In recent years there has been considerable
disenchantment with this strategy. On the other hand, an alternative
strategy which argues that industrial growth could come from the
expansion of manufactured exports has been gaining impetus. The pheno-
menal growth of Hong Kong, Taiwan, South Korea, Singapore and other LDCs
in the last two decades clearly indicates that manufactured export ex-
pansion played a major role in economic growth of these countriesl, This
development has been dubbed the '"new orthodox".

This paper analyses the experience of Singapore during the period 1960 -
1974, Singapore is a small semi-industrialized country, Its average
annual real GDP growth rate was 9, 9 percent during the 1960-1974
period2, During 1965-1973, its average annual growth rate of GNP at
market prices was 9. 3 percent which was the highest among developing
Asia countries3, Manufacturing growth has played a major role in the
process, Annual rate of growth of manufacturing output during 1960 -1974
was 25,1 percent at market prices., Gross manufacturing output increased
22 times over this period4, Other major indicators of manufacturing
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industries are shown in appendix Table I, Another notable feature of
Singapore during the 1960-1974 period is that it had undergone major
changes in development strategy and political environment, Singapore
gained full internal self -rule from the British in June 1959 and merged
with Federation of Malaya, Sarawak and Sabah to become part of
Malaysia in September 1965. Its postmerger relations with the Malaysian
Government came under increasing strain and was finally forced to with-
draw from Malaysia on August 9, 1965 to become an independent nation,
During the 1959-1965 period Singapore had adopted an import-substituting
industrialization policy but has vigorously pursued an outward-looking
strategy since its separation from Malaysia.

The purpose of this paper is to analyse the process of transition from
initial import-substitution industrialization to one oriented towards
exports and the structural changes of manufacturing industries in Singa -
pore, We shall employ a shift-share analysis based on a modified
Chenery-Lewis -Soligo model which apportions output growth in manu-
facturing to import substitution, domestic demand expansion and export
expansion, As there is disagreement about an appropriate measure of
import substitution, we shall first assess the possible alternatives, We
shall argue that Chenery's reference framework of non-proportional
growth is a sound measure with reference to a small open economy such
as Singapore,

CONCEPTS AND MEASURES OF IMPORT SUBSTITUTION

Various measures of import substitution have been developed, These
measures are based on different reference framework, i.e. zero growth,
optimal growth, balanced growth and non-proportional growth. The dif-
ferent reference frameworks are discussed by Hoffmann and Tan®, Hoff-
mann and Tan suggest the use of balanced growth 4 la Nurkse as a
reference framework, i.e. "growth according to the development of
internal market'7, This approach may be applicable to large countries
where it is possible to grow in line with the internal market for an
industry and where exploitation of scale economies does not depend on
external markets, However, Nurkse's doctrine is not applicable to a
small country like Singapore where economies of scale and the lack of a
variety of resources preclude the simultaneous establishment of a large
number of industries producing for the domestic market,

On the other hand, we suggest that Chenery's definition of import sub-
stitution with reference to non-proportional growth has some theoretical
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justification for small open economies. Theoretically, a small country
faces a given set of prices at which it is able to exchange commodities,
Johnson demonstrated that in a neo-classical two-factor two—good model,
growth based on Hicksian neutral technical progress in one industry will
lead to an absolute reduction in the output of the other at constant terms
of trade8, Similarly, Rybczynski has shown that in the same neo-classical
trade model, the growth of a factor will lead to a decline in the output of
the industry using the other factor intensively®. In both of these cases,
non-proportional growth would be the consequence, Furthermore, from a
policy point of view, non-proportional growth has compelling relevance
for a small open economy like Singapore which lacks natural resources.

A MODIFIED MODEL OF "SOURCES" OF INDUSTRIAL GROWTH A
LA LEWIS-SOLIGO

Due to the appealing of Chenery's definition of import substitution with
reference to a small open economy, we shall adopt a modified model of
industrial growth along the line of Lewis-Sologo which parallels that
used by Chenery., We shall deal with the analysis of growth in terms of
gross output,

Notations: Q = domestic production of manufacture
M = manufactured imports
S =Q + M, total supply of manufactures
H = domestic demand for manufacturesl0
X = manufactured exports
D = H + X, total demand for manufactures

W shall start with the following identity:

Q+M=8=D=H+X e Sty (1)
gy irk e
o ey |
From (2) Q= usS
dQ = udS + Sdu

dQ = u (dH + dX) + Sdu



278 Nyaw Mee-Kau

For finite changes,

AQ Enfp (R aAY gl - iSsibEth-usl vt Wigas (3.a)
Griis @ SHnne GRS AR OHEATEREN ol M welio il o . (3.b)
SinceAS=AD=AH+AX,

SHAQ SHEptoy S ATS S A SR e el o R0y (4)
(18) (EDD) (EE)

The change in domestic output has now been separated into three com-
ponents: (i) import substitution (IS); (ii) expansion of domestic demand
(EDD) and (iii) expansion of exports (EE). The portion of import substi-
tution is the change in domestic output implied by the actual change in the
ratio of domestic output to total supply.

Define: m = = e angatd s il 3
where m is the ratio of imports in total supply,
R L (i TR TR SR s T S R T T (6)

It can thus be verified that (ug -uj) Sg = - (mg - mq) Sg, This means

that an increase in the ratio of domestic production to total supply implies
a decrease in import content, or vice versa. Therefore, import substitu-
tion can be defined in terms of the porportion of imports in total supply.

If domestic production rises faster than imports, import substitution is
said to have taken place; if imports rise at a more rapid rate than
domestic output (i. e. negative import substitution), "import liberalization'
is said to have occured.

It should be noted that Chenery-Lewis-Soligo's measure of import sub-
stitution has limitations, As demonstrated in equations (3) and (6), import
substitution is considered to have taken place whenever domestic production
increases at a faster rate than imports. However, in the case where
domestic production remaine constant while imports are reduced as a
result of austerity measures and import control, import substitution does
not occur despite the fact that the measure has a positive value, Further-
more, perfect substitutability between domestic products and competing
imports is implieitly assumed in Chenery's definition, This may not be

the case because of product differentiation.
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"SOURCES" OF INDUSTRIAL GROWTH IN SINGAPORE
a) Definitions and Statistical Problems

As indicated in equation (4), the caleulation of the ""sources" of industrial
growth is based on production, import and export data, Production data
are taken from Singapore's Report on the Census of industrial Production
which are based on the International Standard Industrial Classification
(ISIC), Trade data are taken from the United Nations' Yearbook of Inter-
national Trade Statistics which are based on the Standard International
Trade Classification (SITC). Problems arise when two sets of data which
are based on different classification systems are brought together. This
problem has been solved by looking at the correspondence of individual
commodity groups in the two different classification systems.

In Singapore's published trade statistics, only imports and exports are
given. However, imports (M) include both retained imports (M) and
entrepdt imports (Mg), hence: M = My + M. On the other hand, exports
(X) includes both domestic exports (Xgq) and entrepdt exports (Xg), hence:
X = Xg + Xg. Therefore, in order to reflect the true picture of total supply
(S=Q + M) and total demand (D = H + X) of manufactures in equation (4),
entrepdt imports and exports should be excluded from M and X, In other
words, total supply of manufactures should be considered as the sum of
domestic output and retained imports (S = Q + My) and total demand the
sum of domestic demand and domestic exports (D = H + Xg). Unfortunately,
entrepdt trade statistics are not published, However, direct manufactured
exports data, which are a part of the total sales, are readily available in
the Census of Industrial Production after 1960, The latter is used as the
measure of ""domestic exports", though it is subject to some under-
estimation because part of domestic wholesaler sales may be exportedll,
Re-entry exports are estimated by deducting domestic exports from total
exports. We are able to estimate retained manufactured imports by
deducting entrepdt exports from total manufactured imports. These
estimates are subject to two qualifications: first, entrepdt exports are
assumed to be equal to entrepdt imports which may not be the case;
second, exportdata is expressed in f. 0. b, prices and import data in c.i.f,
pricesl2,

Production data covers firms which employ 10 or more workers, Output
data for firms employing 5-9 workers are available only for 1965, 1968
and 1973 and are therefore not included. It should be noted, however,
that production of industries employing 5-9 workers is only a small pro-
portion of total cutput.

279
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Table I: Relative Effects of Import Substitution, Expansion of Domestic
Demand and Export Expansion on Manufacturing
Output by Major Industries

{(Percentage)
Year/Industrie I8 EDD EE
(1p-uq)Sy ug (AS-4X) u AX
x 100 % 100 100
AQ aQ aQ "

1960-1963:
Total Manufacturing 51,50 % 46,58 % 1,93 %
Food 127,78 -34, 64 6,83
Beverages -271, 95 532, 50 -160, 35
Tobacco 15, 66 72,59 198 T
Textile, Footwear and

Wearing Apparels

and Leather Products  -166, 84 200. 96 15, 88
Printing and Publishing

and Allied Products -111, 38 178,46 32,93
Paper and Paper Products 295,29 -194, 74 -0, 54
Rubber Products 388, 52 -452, 57 164,05
Chemicals, Chemical and

Petroleum Products 91, 98 6.03 2.09
Non-metallic Mineral

Products 50,01 44, 56 5.43
Basic Metal Products 71,59 23,35 5,06
Metal Products (exclud-

ing machinery and

transport equipment) -23,79 109, 34 14,45
Non-electrical Machinery 1664,28 -3178, 89 1614, 61
Electrical Machinery

and Appliance -490,00 598,06 -8.05
Transport Equipment 60, 72 127,18 33.54
1963-1965:
Total Manufacturing 50,55 24,25 25,20
Food 108,05 34,42 26,37
Beverages 238, 72 -165,05 28,33
Tobacco 14,47 66,01 19,53

Textile, Footwear and
Wearing Apparels
and Leather Products 100, 72 -8, 59 7.87
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(Cont'd) Table I

Year/Industrie Is EDD EE
Printing and Publishing 0,12 96, 32 3,58
Paper and Paper Products 7.12 72, 61 20,28
Rubber Products 7.12 72,61 20. 28
Chemicals, Chemical and

Petroleum Products 5. 62 38,19 56,29
Non-metallic Mineral

Products 95,06 3.62 1S
Basic Metals 29,79 62, 75 7.43
Metal Products 38, 53 69,14 12,33
Non-Electrical Machinery 147,40 -61, 52 44 12
Electrical Machinery

and Appliance 1.08 89, 81 9,11
Transport Equipment -11, 97 57. 30 54, 67
1965-1968:
Total Manufacturing -23.25 110, 74 12, 50
Food -43, 51 117,14 26, 37
Beverages -226,17 329, 88 -3.7
Tobacco -16, 56 149,06 -32, 50
Textile, Clothing and

Footwear and

Leather Products -33.21 122, 32 10. 89

(a) Textilesa 60, 71 38,10 1,73

(b) Clothing a, Footwear? 0,81 72, 94 26,25
Printing and Publishing -46,41 197. 97 -51, 56
Wood and Cork Products -7.086 76,42 30, 64
Paper and Paper Products 37,99 59,04 2497
Rubber Products 68,25 33,18 -1.43
Chemicals, Chemical and

Petroleum Products -0, 38 90, 93 9.45

(a) Chemicals and

Chemical Products?  -3,39 82, 21 2518
(b) Petroleum Refinery
a.Petroleum Prod.2 -23,09 106, 64 16,45

Non-metallic Mineral

Products -23. 98 115, 74 8.23
Plastic Products2 45,63 a0, 38 3,99
Basic Metals 54, 96 37. 35 7.70
Metal Products 41,25 1186, 83 24,42

281
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Year/Industrie Is EDD EE
Non-electrical Machinery -197.00 302,55 -5,55
Electrical Machinery

and Appliance 66, 63 28, 36 5.01
Transport Equipment -32,49 121, 88 10, 61
1968-1971:
Total Manufacturing -1.53 76. 59 24,93
Food 22,13 64,25 13, 62
Beverages 91, 56 200, 42 -8, 87
Tobacco -122, 14 198, 21 23,94
Clothing and Footwear 76,12 -7.42 31,30
Printing and Publishing 0,15 75,46 24,38
Photographic and Optical

Goods a, Scientific

Instrumentsb 97. 86 1. 67 0.48
Wood and Corks Products 0. 88 39.25 59. 87
Paper and Paper Products 5, 82 90, 87 o
Rubber Products -61, 88 110. 85 51,03
Chemicals and Chemical

Products 225,19 -191, 57 66, 38
Petroleum Refinery and

Petroleum Products 0. 87 54,64 44 49
Non-metallic Mineral

Products -34, 97 143,01 -8.03
Textiles 79, 73 12,27 3.00
Plastic Products 7.65 76.05 16, 30
Basic Metals -376, 44 496, T0 -20,24
Metal Products -0, 15 134, 85 5,80
Non-electrical Machinery -129,53 218. 61 10, 92
Electrical Machinery

and Appliance 43,48 33. 30 23,23
Transport Equipment 7,61 80,27 12,12
1971-1974
Total Manufacturing 22,26 45. 70 32,05
Food 0,11 67, 97 31,93
Beverages 22,48 58, 50 19,02
Tobacco 7.90 86,44 5.66
Clothing and Footwear 35,78 1.06 63,16
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Year/Industrie s EDD EE
Printing and Publishing 13,07 69,26 17. 67
Photo, a, Optical Goods 52,49 36,26 11,26
Wood and Cork Products 4,27 45,70 58, 56
Paper and Paper Products 12,65 83,26 4,09
Rubber Products 45, 57 138. 39 7.81
Chemicals a,Chemial Prod. 50.11 33.68 16,21
Petr, Refinery a,Petr.Prod. 20, 32 26,14 53, 53
Non-metallic Mineral Prod. -6, 34 96,43 9, 90
75.04 14, 57 10. 39
Plastic Products 11,40 75. 85 12,67
Basic Metals -29, 92 126, 22 3,70
Metal Products -12. 71 95, 94 16,77
Non-electrical Machinery 69, 60 22, 92 7.48
Electr, Machin, a, Appliance 12,83 48,75 38,42
Transport Equipment 19,26 55, 72 25,02
Total Manufacturing 12, 57 56. 95 30,48
15,19 69, 53 15,28
-72,17 172,99 -0, 82
T2 89, 60 2,88
Clothing and Footwear 43, 96 16, 54 39,49
Printing and Publishing 9,81 70,99 19,20

Photogr. a. Optical Goods

a, Scientific Instr. 98. 30 1,10 0.60
Wood and Cork Products 1.61 40, 50 57. 90
Paper and Paper Products -115,09 201, 58 13.651
Rubber Products 47,17 117, 74 29,43
Chemicals a.Chemical Prod. 10,62 74,13 15,25
Petr, Refinery a,Petr,Prod, 17.59 26.23 56,19
Non-metallic Mineral Prod. -26,09 121, 70 4,40
85.63 10,47 3,90
Plastic Products L35 78.25 12,81
-126, 66 230,00 -3.34
Metal Products -19,01 108, 98 10.03
Non-eleetrieal Machinery 16, 65 73.67 9. 69
Electr. Machin, a. Appliance 48, 61 26,02 25, 37
Transport Equipment 17,56 64,03 Al

Notes: a) 1966-1968;

b) 1969-1971; ¢) 1969-1973;

+) Including 5-9 workers.

Sources: Derived from Singapore, Department of Statistics, Report on the
Census of Industrial Production, various years; and United Nations,
Yearbook of International Trade Statistics, various issues.
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Finally, it may be noted that all production and trade data are in current
prices because no suitable price deflators could be obtained. Therefore,

the "sources" of industrial growth as shown in the following tables should
be interpreted only as probable orders of magnitude,

b) "Sources'" of Growth in Manufacturing Gross Output

Six benchmark years have been chosen for the analysis of growth: 1960,
1963, 1965, 1968, 1971 and 1974. We have selected 1960 rather than 1959
ag the initial year because of the lack of data on domestic exports in 1959,
The periods under review were divided into five sub-periods: 1960-1963,
1963-1965, 1965-1968, 1968-1971 and 1971-1974, These sub-periods
correspond to the early development, within Malaysia, early adjustment
(post-Malaysia) and two post-adjustment periodsl3. Table I below gives
the results for individual manufacturing industries and for total manu-
facturing for each of the sub-periods. Results for industries covering

5-9 workers during 1968-1973 were also shown in Table L

We shall first look at total manufacturing, The empirical results show
that import substitution was a major source of growth in sub-periods
1960-1963 and 1963-1965 and accounted for more than 50 percent of total
growth. Negative values of import substitution were found in sub-periods
1965-1968 (-20, 86 percent) and 1968-1971 (-1. 53 percent), This indicates
that import substitution did not contribute to the growth of manufacturing:
output in these periods. In sub-period 1971-1974, import substitution
accounted for some 22 percent of total output growth,

The expansion of domestic demand aceounted for over 45 percent of the
expansion of output except for the 1963-1965 period, It was particularly
important in the 1965-1968 period when it accounted for 110 percent of

output growth.

Export expansion was a negligible "source" of growth in sub-period
1960-1963, In 1963-1965, this increased to 25 percent due primarily to
the expansion of petroleum refineringl4, Its effect declined to 12,5 per-
cent over the 1965-68 period and rose to 32 percent in 1971-1974., The
export expansion effect may be understated because part of export
expansion will be credited to import substitution if exports are expanding
in an industry that is also experiencing import substitution 4 la Cheneryl5,
Export expansion and import substitution could, therefore, be combined
and regarded as the "trade-related'" effect.

Chenery's study concluded that import substitution was the most important
impetus to the industrial growth of many countriesl6, Our findings with
reference to the experience of Singapore after 1965 showed that expansion
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of domestic demand and export expansion are the dominant sources of
manufaeturing output growth. This implied an increasing trend in the
import content of total supplies in Singapore, It can be explained by rapid
inerease of capital formation in the industrial sector and the increase in
imported inputs for export processing.

The industries were categorized into three sub-groups: consumer, inter-
mediate and capital goods industries1?, The statistical results are shown
in Table II. The salient features are discussed below:

(1) Consumer Goods: Table I indicates that import substitution for
consumer goods is important in the two early sub-periods, particularly
in sub-period 1963-1965, As Hirschman puts it, the process of industrial
development "starts predominantly with the manufacture of finished
consumer goods that are previously imported and then moves on ... to
the higher stages of manufacture, that is, to intermediate goods and
machinery, through backward linkage effects''18, In Singapore, import
substitution in consumer goods occured principally in "food" and
"tobacco" during 1960-1963 and in "food", "beverage" and "textile,
clothing and footwear and leather products" during 1963-1965, The
decline in the import content of the total supply of these products was also
reflected in the decreasing share of retained manufactured imports to total
retained imports as shown in Table IIL

The import substitution effect for consumer goods became negative in
1965-1968 and the value remained small, though positive, in sub-periods
1968-1971 and 1971-1974, The expansion of domestic demand has been

an important "source" of growth and accounted for over half of output
growth after 1963-1965, Expansion of domestic demand in consumer goods
took place mainly in "food" and "beverages" for most of the periods under
study. Limitations of the classification system as discussed earlier have
probably distorted the effects of expansion of domestic demand in "food"
in sub-period 1963-1965. For industries including 5-9 workers in sub-
period 1968-1973, "food" and ""beverages" have accounted for 70 percent
or more of the output growth (Table I).

Export expansion of consumer goods was a minor '"source" of output
growth in the early 1960's, It accounted for only 8, 68 percent of output
growth in sub-period 1960-1963, However, it has become an increasingly
important "source" of output growth in the late 1960's and early 1970's
and provided 33 percent of the output growth of consumer goods in sub-
period 1971-1974, Expansion of exports in consumer goods was dominant
in "food" and "clothing and footwear".



286 Nyaw Mee-Kau

Table II: "Sources' of Output Growth by Sub-groups of Industries:
1960-1963, 1963-1965, 1965-1968, 1968-1971, 1971-1974

(Percentage)
Industry/Year
il 100 o {AS-AX)IDO < iy 100
AQ AQ AQ
1960-1963:
Consumer Goods 40,48 % 50,85 % 8.68 %
Intermediate Goods 86, 63 11,40 Thes b
Capital Goods -72. 62 185,06 -10.44
Total Manufacturing 51, 50 46, 58 1.93
1963-1965:
Consumer Goods 95, 85 -18, 32 22,47
Intermediate Goods -11, 38 61, 52 49, 86
Capital Goods 33. 64 51, 87 14.49
Total Manufacturing 50, 55 24,25 25,20
1965-1968:
Consumer Goods -83, 89 162, 96 20, 93
Intermediate Goods 3.54 86,18 10.28
Capital Goods -21.19 112,22 8,97
Total Manufacturing -23.25 110, 74 12, 50
1968-1971:
Consumer Goods 23,21 57, 50 19,29
Intermediate Goods 17,74 54,42 27,84
Capital Goods -12, 75 94,05 18,70
Total Manufacturing - 1.53 76, 59 24,93
1971-1974:
Consumer Goods 2. 38 64, 87 32,73
Intermediate Goods 33, 65 29,16 37.18
Capital Goods 18, 88 57,58 23.54
Total Manufacturing 22,25 45, 70 S2e05
1968-1973:%
Consumer Goods il £ 54,47 34,41
Intermediate Goods 29, 58 29,26 41,17
Capital Goods 39. 76 35, 60 24, 64
Total Manufacturing 25,49 40,41 34,10

+) Including 5-9 workers.
Sources: Table I, op, cit.
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Table III: Ratio of Retained Manufactured Imports to Total Retained
Imports: 1960, 1963, 1965, 1968, 1971, 1973

(Percentage)

Industries 1960 1963 1965 1968 1971 1973
Food 14,97 6.21 3. 60 7.82 5. 54 4,74
Beverages (LEEL s R g o T LT ) il g
Tobacco 0,77 0,62 0. 62 0,40 0.37 0.18
Wood and Cork Products n.a, n.a. s 501 el [l Ll el 1 5§ laibelie | Po ]
Furniture and Fixtures - - - - - -
Paper and Paper Product o 0 e e o TN ) L o g L T e
Printing and Publishing n.a, 0, 66 0.73 0,53 0,49 0. 35
Textile, Clothing a. Foot-

wear a, Leather Prod, H. 25 T 1E) 3 9,44 15,51 4 -

(a) Textiles T v i 9,17 13,27 10,69 9,03

() Clothing a, Footwear n.a. n.a, 2,222 2,08 0.56 0,92

(¢) Leather Products - e Sintnn 1, e ¢ o g T
Rubber Products T, 2. 0,71 0,96 0,35 0. 59 0,42
Plastic Products n,a. n,a. 0,862 0,81 1.03 1.40
Chemicals, Chemical a.

Petroleum Products 16,49 6,13 6,74 10,42 12,18 7.34

(a) Chemicals and

Chemical Prod. n.a. n.a, 5,482 4,74 3.50 3.26
() Petroleum Refinery
and Products n,a, n.a. 3.26a 5,68 8,67 4,08

Non-metallic Mineral Prod, 1.67 1.57 1,98 1,76 1,84 2,31
Basic Metal Products 2.91 2,58 4,84 3.41 5.32 5,71
Metal Products Ll ogonr B g O e vl 5L O mp 2 2828 025639
Non-electrical Machinery 1.43 3,02 2,21 6.04 12,56 8,70
Electrical Machinery

and Appliance 2,62 5.49 6.41 4,03 7.97 12,21
Transport Equipment 1,58 Loy B 5, 69 BT 8. 74
Photographic and Optical

Goods and Scientific

Instruments n.a. n.a, i, di. o 26b Pt i e
TMMI./TMS, 55,57 46,16 47.26 60,83 80,27 70,65

Notes: a) 1966; b) 1969; «c) TMM,, = total retained manufactured imports,
TMr = total retained imports,

Sources: Table I, op. cit. and Singapore, Ministry of Finance, Economic
Survey of Singapore, 1974,
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2) Intermediate Goods: Table II indicates that import substitution
was the most important "source" of growth during 1960-63 in intermediate
goods and provided 86 percent of output growth, Import substitution
declined in importance in the later sub-periods and did not contribute to
output growth in 1963-1965, It became more important in the last two
sub-periods. The following industries are worth noting:

(2) For textiles, import substitution accounted for 60 percent of output
growth during 1966-196819, Import substitution remained an important
"source'" of growth in the last two sub-periods and accounted for over 75
percent of output growth. It should be noted that the industrial base of the
textile industry was small in the early period of industrialization. The
expansion of production started in 196420, The experience of the indu-
strialization process in LDCs shows that the establishment of the textile
industry is usually first developed before most others, even though
required raw materials have to be imported, Based on the factor-
proportion approach, this may be explained by the fact that textiles are
relatively labor-intensive produets in which LDCs may expect to develop
a comparative advantage, An alternative explanation by Linder2l is that
textiles are mass-consumption products for which even small LDCs may
provide a significant home market. A third explanation is offered by the
product cycle model which states that textiles are mature products and
its manufaeturing process is suitable for introduction in labor-abundant
countries22,

(b) Import substitution effects in the non-metallic mineral products
accounted for over half of the output growth in the two early sub-periods.
However, in the later sub-periods the expansion of domestic demand has
greatly surpassed that of import substitution which in fact was reduced
to a negative value, This was mainly due to the expansion of construction
activity in Singapore23,

Expangion of domestic demand for intermediate goods accounted for 11, 40
percent of output growth in sub-period 1960-1963. This increased to 61
percent during 1963-1965 and reached a record high of over 85 percent

of output growth in sub-period 1965-1968, Since then it has declined
relatively and provided 54 percent and 29 percent of output growth in the
last two sub-periods respectively.

Intermediate goods became increasingly export-oriented, particularly
petroleum refining and petroleum products, In the early 1960's, the
export expansion effect was relatively small. However, over 40 percent
of output growth of intermediate goods including 5-9 workers during
1968-1973 was due to this effect (Table I).

The production of the petroleum refinery industry started in 1963 and
was primarily for export, Export expansion in petroleum refinery provided
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almost half of the output growth in sub-period 1963-1965, Output growth
of wood and cork products in this sub-group was due to expansion of
domestic demand and export expansion. Import substitution contributed
little or nothing to output growth since 1965,

(3) Capital Goods: In contrast to consumer and intermediate goods
industries, the import substitution effect on the capital goods industries
was negative in sub-period 1960-1963. The effects remained negative
during 1965-1968 and 1968-1971, This was accompanied by a large value
for the expansion of domestic demand. In sub-period 1971-1974, import
substitution in capital goods provided about 19 percent of the output
growth, This was accompanied by a relative decline in the expansion of
domestic demand, However, the latter effect still accounted for 58 per-
cent of the output growth,

Among capital goods industries, high domestic demand dominated "basic
metal products”, "metal products, "electrical machinery and appliances"
and "transport equipment, In the ealry 1960's, because of the political
uncertainty and confrontation by Indonesia over the formation of Malaysia,
expansion of domestic demand did not provide any output growth for non-
electrical machinery. However, after Singapore's separation from
Malaysia, it contributed significantly to output growth. This was eviden-
ced by the rapid increase of investment in the second half of 1960's24,
The effect of domestic demand expansion in non-electrical machinery
accounted for over 73 percent of output growth, Because of the rapid
increase in domestic demand, machinery was imported in large quantities
as shown in Table III. It should be noted, however, that export expansion
has become important in recent years.

In general, a rising trend of the export expansgion effect on capital goods
was observed, The export expansion effect in "electrical machinery and
appliance" was dominant in the late 1960's and early 1970's. The domestic
demand effect on transport equipment, though important throughout the
period under review, has lost ground somewhat in the late 1960's and
early 1970's,

CONCLUSIONS

The shift-share analysis 4 la Chenery-Lewis-Soligo has shown that in
the early phase (1960-1965) of the industrialization process in Singapore,
the growth of gross output by the various industries could be attributed
mainly to import substitution and the expansion of domestic demand,
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Export expansion has become increasingly important in its contribution to
gross output growth after a major shift of government policies from import
substitution to manufactured exports took place in 1965. The increase in
intermediate and capital-goods industries have been particularly marked.
The empirical results tend to support the hypothesis that industrial growth
is export-induced.
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Appendix

Table I: Selected Major Indicators of Manufacturing Industries in
Singapore, 1960-1974
(Current Prices)

Year/Industry Value Direct
Output Added Exports Employment
(Sgm) (S¢m) (S¥m) {No, of workers)
I Al Industriesl:
1960 465. 6 142.1 164, 2 27 416
1965 1086.4 348.4 349, 2 47,334
1974 10 258, 63 3 060, 23 5 776, 43 206.067
I, Pioneer Industries?:
1961 36.4 6.9 n.a. 241
1965 318.2 86.4 88.0 10,495
1973 4 684, 0 1410,0 2 983.0 96,018

II. Average Annual Growth Rates:
(a) All Industries

1960-1965 18,7 8Ll 16.7 i 43l
1965-1974 28.6 27.6 42,1 AL i
1960-1974 25,1 24.8 33.1 15,9

(b) Pioneer Industries

1961-1965 82.6 99, 7 n.a. 168, 5
1965-1973 40,8 51.3 58.4 33.4
1961-1973 54,7 67.4 n.a. 78.4

Notes: 1) Covering establishments with at least 10 workers only.

2) A pioneer industry is one which ''is not being carried out in
Singapore on a scale adequate to the needs of Singapore', Data
for pioneer industry are available only from 1961 to 1973,

3) Prices for "petroleum refinery and petroleum produets' sub-
group are adjusted to maintain comparability.

Sources: Derived from Singapore, Department of Statistics, Report
on the Census of Industrial Production, various
years; and Singapore, Economic Development Board, Annual
Report, (various years), and Singapore's Major
Economic Indicators, 1960-1973/74,



