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I. Introduction

In this paper, our attention is focused on the effects of income
redistribution and trade policies on macroeconomic aggregates
such as employment, savings, Gross Domestic Product in an open
developing economy.

The relationship between economic growth and income
distribution is one of the favourite topics in development
economics. Much efforts have been spent in considering how in-
come distribution would be affected in the process of economic
growth. Kuznets, in particular, hypothesized a non-linear rela-
tion! between economic growth and income distribution: during
the early decades of a nation’s entry into modern growth, the
distribution of income tends to become unequal and only after
some time will tendencies towards equality begin to dominate over
forces tending to widen the distribution. The economic history of

* Department of Economics and Statistics, National University of Singapore, Singapore.
1 1t is popularly known as the invested U hypothesis. There have been numerous cross
sectional studies attempting to prove or disprove the hypothesis. Some recent examples in-
clude Ahluwalia and Chenery, et al. Earlier literature is surveyed by Paukert and
Cline (1976). A critical evaluation of the methodology used by Ahluwalia is found in
Anand and Kanbur.
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The records of past experience of many countries have in-
dicated that industrial growth of the import-substituting type has
been highly capital intensive in nature and has generated relative-
ly little employment opportunities. It has been emphasized by a
number of economists that countries adopting import-substitution
industrialization policies have experienced a worsening of factor-
price distortions and a reduction in labour absorption.! These
countries indirectly redistribute income in favour of the manufac-
turing sector and against the generally poorer agricultural sector.

On the other hand, it is often suggested that for developing coun-
tries, the promotion of labour intensive manufactured exports is a
powerful remedy to mass unemployment. Taiwan and South
Korea have often been cited as countries having successfully com-
bined rapid and equitable growth. These two countries have pur-
sued an export-led growth strategy and have achieved remarkable
rates of expansion in export industries which provide employment
to many unskilled and semi-skilled workers. The results of a varie-
ty of empirical studies of the employment creating potentials of
alternative industrial policies have clearly suggested that an
export-oriented strategy is to be preferred by this criterion.5

In order to help us to study the effect of income distribution
and trade policies on the economic aggregates during the growth
process in Singapore, we make use of an extended input-output
model. The methodology and the assumptions involved in using
the model for simulation exercises are detailed in the following two
sections. In section IV, the results of the empirical study pertaining
to the Singapore economy are presented. A brief summary of the
results is included in the final section.

I1. Input-Output Based Model for Simulation Experiments

The model used in this study is a standard closed input-output
model. In the open, static I-O model and its numerous applica-
tions, final demand is exogenously given, current and primary in-
puts and, therefore, income and income distribution depend on
final demand. Several authors have pointed out that final de-
mand at least partly depends on production and income

4 For example, Lewis, Krueger and Little, et al.
5 Morawetz, 309-10, summarizes the findings of some of these countries.
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where A = a square matrix of order n x n of input coefficients for
domestically produced intermediate inputs.
The elements of A are defined as,
ay= x,-j/XJ- ;4j=12...,n
n is the number of sectors (or industries)
X; = intermediate deliveries of domestic output of industry
¢ to industry j
= gross output of industry j
= a matrix of order n x k of private consumption expen-
diture pattern by expenditure groups. The elements of
this matrix are estimated as follows:

QX

€x = the expenditure on private consumption of commodity
¢ by expenditure group k&
Y, = total personal income in the k** expenditure group
Cm = a row vector of k elements representing direct import
coefficients for private consumption
¢, s and w are row vector each of order k, representing, respec-
tively, indirect tax, saving and personal income tax coefficients
associated with the expenditure groups.

By definition, it is obvious that for a particular expenditure
group, k&

+ =]
(@) FCptCpts T, v =1

Similarly for the industries:
a,, = a row vector of import coefficients

a, = arow vector of indirect taxes coefficients
2 = a row vector of labour input coefficients
Furthermore,

A =a column vector of k elements of stipulated income
distribution pattern. Elements for this vector, cor-
responding to the actual income distribution in the base
year are defined as,

(3) Aszk/jz Y)

V = a row vector of value-added coefficients.
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contains the following elements:
() n values of gross output of industries
(ii) Total personal income®
(iif) k values of total personal income by expenditure groups
(iv) The sum of imports for intermediate use and for con-
sumption
(v) Total indirect tax
(vi) Total saving of households
(vii) Total income tax of households
(viii) Total employment

III. Main Assumptions of the Model

Some of these assumptions are standard assumptions, general-
ly applied in a static Leontief-model; others are specific to the
present version of it.

(i) Each sector (identified with a production function) produces a
single product thus ruling out joint products.

(ii) The technological coefficients are fixed and there is no
possibility of substitution among factors of production. This
simply means that a product can be produced in only one
way.

(iif) There are no interactions between sectors, thereby implying
negligible economies or diseconomies of scale.

(iv) No upper bounds on productive capacity or any other
resoruces are imposed. The figures provided by ‘the simulation
experiments are, therefore, “unconstrained” solutions and
comparison with the actual situation of impending con-
straints, such' as labour shortage, will shed light on the
feasibility of the equilibrium state of the economy correspon-
ding to each income distribution alternative.!®

9 In the model, we have added an extra row in order to obtain in the solution the total

value added corresponding to each stipulated income distribution pattern. The size of the
B matrix is therefore increased by one column and one row,
10 Quantitatively, we can increase the amount of workers by encouraging higher participa-
tion rates, especially among female population; by relaxing immigration rule to allow
foreign inflow of required manpower. Plant capacity can be increased, at least temporari-
ly, by increasing the intensity of utilization, at least temporarily, by increasing the intensi-
ty of utilization, such as adding extra shift. In any case, our simulation results show that
not too great a strain on the resources are engendered by income redistribution,
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tion pattern of each income group is unaffected by income redis-
tribution. They rightly noted that this is a simplifying assumption.

A shift in income distribution will change the average household
income in each income group leading to a change in the pattern
of total private consumption and the level of total private savings.
To take into account the impact of changes in the average
household income in each income group, Paukert, et al. in their
1979 paper presented an iterative version of the Model. In the
first step, the consumption pattern correspondlng to the average
income after the stipulated redistribution of income is used. The
model is solved and the average incomes by income group ad-
justed to the new level of total personal income. Calculations con-
tinue until a full correspondence between the average incomes by
income group and the consumption patterns is established.!2

In our present exercise, we will consider an alternative pro-
cedure which would not require iteration. In order to take the in-
terdependence between the average income and consumption pat-
tern into consideration, we assume the saving function takes a form
that is justifiable by the relative income hypothesis!® formulated by
Duesenberry (1949).

Consider the particular expenditure group, k. We let

average household income of
Y, /Y Y,/H, expenditure group

Y, = E =
(6) Ya H,/H Y/H average income per household
in the economy

We postulate a linear function for the saving ratio, s,
(7) s,=atby, ; 1>b>0

So, as the income distribution changes, y, will change, it follows
from (7) that the saving (hence consumption) of the household

12 This iterative procedure is designated Version II in Paukert et al. Version I refers to
the case where the pattern of consumption of the household in each group remains cons-
tant and unaffected by income redistribution.

13 The relative income hypothesis argues that the fraction of a family's income devoted to
consumption depends on the level of its income relative to the income of other families
with which it identifies rather than on the absolute level of its income. This hypothesis em-
phasizes the imitative or emulative nature of consumption.
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combination provide us with a number of solutions of the model
which may be interpreted accordingly.

IV. Application of the Model to the Singapore Economy

A. Data Sources

The following main data sources have been used:

(1) Input-Output Table: The 1973 input-output table compiled
by the Government Statistics Department was used. The table was
aggregated into 19 industries in order to make it compatible with
other data sources. The set of tables does include an import
matrix, which allows us to consider import-substitution policies.

(2) Family Income and Expenditure Statistics: Data on private
consumption patterns by expenditure groups were available from
the Report on Household Expenditure Survey 1972/73. Com-
plementary information on private consumption expenditure
disaggregated by major commodities group are obtained from the
Statistical Yearbook of Singapore.

(3) Employment Statistics: From the Report of the Annual
Labour Force Survey 1973, we can obtain the estimates of
employment in_ different economic sectors. To break down the
labour force data to the industry level, the information from the
Census of Industrial Production 1973 was used.

B. Results of Calculation

The 15 stipulated income distributions for which the calcula-
tions have been carried out are presented in Table 1. These are
ranked by the values of the Gini coefficients, proceeding from the
most unequal income distribution to the most egalitarian one. _
The income distribution corresponding to alternative 5 is the one
observed for the Singapore economy referring to the year
1972/73, while the Gini coefficient given in alternative 1 is of the
same magnitude as that of Singapore in 1966.15 The other distribu-
tions in the table are hypothetical and are designed to provide in-
formation about different degrees of inequaltiy between the posi-
tion in alternative 1 and the most radical redistribution in alter-
native 15.

15 Information is based on the 1966 Sample Household Survey conducted by the Ministry
of National Development and Economic Research Centre.
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Calculations were performed for both versions: the first version
assumed consumption patterns to be independent of income
redistribution and the second version relaxed this assumption. As
the qualitative conclusions do not differ when adopting either ver-
sion, only results pertaining to the second version will be discussed
in the following.

1. Effects on Employment

The results in Tables 2 and 8 show that redistribution of
income in favour of the lower income groups results in an increase
in total employment, GDP and personal income. A comparison of
alternative 1 and alternative 15 (see Table 3) shows a relatively
higher increase in GDP (7.8 per cent)'® than in employment (5.3
per cent). This is in contrast to the finding of Paukert, et al., for
the Philippine economy, where employment growth is greater
than GDP growth. Basically, we can say the elasticity of employ-
ment with respect to GDP is elastic for the Philippines but in-
elastic for Singapore. This is not an unfavourable feature in the
context of Singapore. Since the country is in a stage of economic
transition in which labour has become scarce, the pursuit of the
double objectives of increasing growth together with equity will be
less constrained by the problem of insufficient labour resources.

Since employment shows a lower increase, these results also
suggest that the GDP per employed person and personal income
per employed person would increase as a result of redistribution.
This increase in productivity (defined as GDP per worker) as a
result of a shift of income distribution in favour of lower income
recipients may be explained by the fact that such a change in in-
come distribution causes a change in the structure of production.
The structure of production is shifted in favour of those industries
which are employing more productive labour and also more
highly paid workers. Such a change in the structure of production
is induced through a change in the pattern of consumer demand
caused by the shift in income distribution in favour of lower in-
come groups.!’

16 Unless otherwise stated, all growth rates are computed with the figures corresponding
to alternative 1 as base.

17 The "capital intensity” of the basket of goods preferred by the household increases as a
result of redistribution. This is in contrast to the finding by Paukert, et al. for the Philip-



171

INCOME REDISTRIBUTION

666°S01 [€6°0SL 0¥8°L896 965 +S9 £09°888L 6LT°C666 P6€°LT8 eI
[LELIT 610'8€L L90°16S6 19L°S9L OPESLIL T oILE P60°v18 14!
7687961 YP6°LEL §TI1'0T96 681°0€L 0LO'EELL §96°06L6 8CT'1C8 €l
95S'¥91 0I8'9¢L 106°S096 8S6°9%L 8LTTOLL 60T1°1SL6 00L°818 4!
80L°€91 661°S€EL 89L°9096 8T8'LYL 0ELPOLL €8T'YSL6 LOT618 I
T€6°TLI 88C¢€eL 78578856 Yre69L 86€°699L 005$°80L6 ¥81°918 0l
9TT9LI 00€’I€L 1S8°9LS6 LLL'S8L 9LT'8Y9L €80°1896 €€ VI8 6
666°S81 968°LTL [ET'¥¥S6 €06°'8C8 0LT16SL LTy’ L096 €8€°608 8
978'¥81 8¥6°9CL 0I1°0SS6 1L9°128 TL9'T09L $81°CC96 0SS'I18 L
SETP6I €80°€CL LLLOTS6 6vv'¥L8 SST'8ESL 808856 980°508 9
985°10C TPELIL 9T6'vLY6 9€T’ST6 TI1°Z8%L LET99¥6 6¥S°66L S
908961 LIEICL €0$°10S56 L9€° 88 891°STSL 9§T°CTS6 ¥8€+08 14
LT 60T 8LE0IL 0L9°ETY6 I¥S°L66 089°S0vL 01T°L9¢6 TEYCOL €
0€8°CITC IS€°LOL 002°LOY6 6cs'ceol 0b6°6LEL 768°¢EE6 080°06L &
8L8°81C 0Z¥ 10L SLY'TLEG €v6°TLOT 611°LTEL §TS'S9T6 SSL'S8L I

xe], XeL syrodwy Suraeg awoouj (1s0) 000°‘D) SIATIRUIDI Y
awoouy 1oanpuy eIoL [euosIag [euosIng 10308 ) FLIE)) uonnqinsiq
[euosiag P () -Kopduyg awoouy
(uonrN$S)

(NOLLNEIY.LSIJ ANOON] HLIM AYVA SOLLVY ONIAVS)
NOILAIIELSIJ dNOIN] 40 STALLVNYALTY @ALVINdILS 40 SNOLLVIITdIN]

6 3IqeL



INCOME REDISTRIBUTION 173

Table 4
SOURCES OF SAVINGS AND INVESTMENT, 1973

(S$ Million)
Savings Investment
Private Saving 925.3 Gross domestic fixed 3561.0
capital formation
Corporate Saving 922.1
Government Saving 877.6 Increase in Stocks 439.0
Foreign Saving 1275.0
Total Saving 4000.0 Gross Domestic Capital  4000.0

Formation

Sources: Estimated from data provided in the Yearbook of Statistics, 1974, and I-O Table
1978.

deficit on the balance of payments. It is equal to the excess of im-
ports of goods and services over exports of goods and services plus
net transfer payments abroad. In our model, the volume of ex-
ports is assumed constant, while imports vary with different in-
come distribution. Thus, assuming the volume of transfer
payments remains unchanged, we can compute the extra foreign
capital inflow/outflow relative to the 1973 level. We note that as
income is redistributed in favour of the poor, additional foreign
capital inflows are required. In the last column of the table, we
note that the total resources available for investment financing
declines with more equitable income distribution. However, the
decrease is not very substantial. Camparing alternative 15 (the
most egalitarian distribution) with alternative 5 (the actual
distribution in 1973), total resoces decreased by 23 million dollars
or about 0.6 per cent. Even if the additional foreign capital inflow
is not forthcoming, the total decline in resources available is less
than 236 million dollars or about 6 per cent.!®

19 We might wonder whether the economy could cover this deficit in resources. One sug-
gestion is that the government could draw from its foreign reserves to cover the deficit. In
the case of Singapore, foreign reserves in 1973 were 5,800 million dollars, more than suffi-
cient to cover the deficit.
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3. Effects on Growth

If there are data on the ICOR for each industry, then we
could estimate the capital stock of the economy corresponding to
each income distribution alternative. Unfortunately, information
on the capital stock for separate industries is incomplete in the
case of Singapore. However, the effect of income distribution on
economic growth could still be studied by making some assump-
tions. Using the actual growth rate and saving ratio in 1973, we
could estimate the capital-output ratio by the well known growth
equation:

(K/Y)

(10) g =

where g is the growth rate, s the saving ratio and K/Y is the
capital output ratio. We note the capital output ratio can be writ-
ten as the quotient of capital labour ratio and average productivi-
ty of labour

(11) % = ?K/L&
Again using the actual values of (Y/L) in 1973, together with the
value of (K/Y) estimated earleir, we can estimate the capital
labour ratio, (K/L). Call this k. Assuming that the capital labour
ratio remains the same for all income distribution alternatives, the
implied growh rate is given by,

(12) g = S'Q{/L)
k

Obviously from equation (12), we note that the growth rate of
the economy depends not only on the savings ratio, but on the pro-
ductivity of labour as well, given that the capital-labour ratio re-
main unchanged. A higher saving ratio and labour productivity
will increase the implied growth rate. Using the information on
the saving ratio and the productivity of labour, the implicit
growth corresponding to each income distribution is computed
and shown in Table 6. The decrease in the implied growth rate
caused by the decrease in the volume of savings is quite small.
The decline in growth would have been larger if labour produc-
tivity had not risen and if the capital-labour ratio had increased as
the economy moved towards greater equality in income distribu-
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sumption rising with increased income equality, it is not unex-
pected that total revenue from indirect tax shows a concomitant
increase.

Table 5 also shows a significant decrease in total revenue from
personal income tax. This is consistent with the progressive tax
structure of the economy. The rich are taxed at a higher rate than
the poor. Income redistribution reduces the concentration of in-
come in the higher income group. Consequently the total personal
tax revenue decreases with increasing income equality.

Our present model also allows us to compute and compare the
pre-tax and post-tax income distribution for each stipulated in-
come distribution.?® This is presented in Table 7. The pre-tax

Table 7

PRE- AND POST-TAX INCOME DISTRIBUTION
FOR ALTERNATIVE INCOME DISTRIBUTIONS

Pre-Tax Post-Tax

Gini Entropy Gini Entropy

Alternatives Coeff, Measure Coeff. Measure
1 4965 4663 4848 4413
2 .4609 .4050 4484 .3802
3 4471 .3817 4343 .3578
4 4226 3100 4112 2912
5 4210 .3244 .4084 .3030
6 4023 .2883 .3903 2694
7 .3893 .2602 .3786 .2457
8 .3659 .2339 .3536 2167
9 .3431 .1996 3317 .1860
10 3232 1768 3116 .1642
11 .3002 .1555 .2894 1452
12 2922 .1483 .2807 1370
13 2716 .1308 .2607 1219
14 .2489 1337 .2344 .1185

20 As noted earlier, information on indirect tax and personal income tax paid by each ex-
penditure group is obtained from a tax incidence study by Anne Booth in 1978.
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greater emphasis on export promotion is supported by the argu-
ment that the domestic market is small and also the need to earn
more foreign exchange to meet the increasing demand for im-
ports. Any sutstantial changes in the exports of the country are
likely to affect production and employment and thus income
distribution. The two important aspects of the effects of changes
in exports on the rest of the economy are:

(1) Effects of changes in the volume of exports, and

(2) Effects of changes in the composition of exports.

For analysing the former type of effects we have assumed four.
alternative rates of growth of exports, viz, 5.0, 10.0, 15.0 and 20.0
per cent per annum. For the latter type of effects, we have divided
the exports into two groups — exports from the manufacturing
sector and exports from non-manufacturing sectors (see Table
8).

It is found that a 20.0 per cent increase in the volume of ex- -
ports brings about. increases in employment (11.5 per cent), in
GDP (12.6 per cent) and in personal income (12.3 per cent).
Again we have a productivity (i.e. GDP per worker) increase as
exports increase proportionately in all sectors. As increasing ex-
ports require the use of more raw materials, imports increase by
12.2 per cent as a result of a 20 per cent increase in export
volume.

When we confine the export expansion exercise only to the
manufacturing industries, the growth of GDP (6.3 per cent) re-
mains higher than the growth in employment (5.8 per cent), as a
result of a 20.0 per cent expansion in exports (see Table 9).
However, we now observe that the import growth (8.3 per cent) is
greater than the growth in GDP. This together with the results
obtained above allows us to infer that the manufacturing sector is
relatively more import-dependent than the other non-manu-
facturing sectors.

2. Effects of Changes in Imports

Similar to the exercise on export expansion, we analyse the ef-
fects of a changing degree of import-substitution. We find that a
20.0 per cent substitution of imports for all sectors, results in a
12.7 per cent increase in employment and 13.2 per cent increase
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terns growing out of an aggressive policy of income redistribution.
An egalitarian society was therefore imposed on the Singapore
model, with all individual households given the mean income.
Surely any tampering with the existing structure of income classes
would at once alter the consumption pattern of every household.
In our experiment, the consumption pattern of group 2 (poor)
group 6 (average) and group 11 (rich) were imposed on the
egalitarian population. The results corresponding to the export
expansion strategy and the import substitution strategy were
shown respectively in Table 12 and 13.

In both cases, employment and income per capita rose to a
higher level when the consumption pattern of the “poor” was
adopted than in the case when the pattern of the “average” was
adopted. However, when the consumption pattern of the rich
class was imposed, both employment and income per capita fell.
This illustrates that in an egalitarian society, if foreign trade
policies (either import substitution or export expansion) are pur-
sued without due attention paid to the consumer preference struc-
ture, lower living standards and unemployment may result instead
of growth in output and employment.

If the goal of policy-makers is to maximize GDP, after selec-
ting a desired income distribution, the results so far indicate that
an import substitution policy does have a slight edge over the ex-
port expansion policy. However, in the context of Singapore, the
feasibility of an extensive import substitution policy is much con-
strained by the small size of the domestic market, the limited
range of goods suitable for import substitution and the small
resource base. In so far as export expansion is adopted as the only
alternative policy to import substitution, the extra growth
achievable by the latter policy indicates the cost of the inability to
circumvent those constraints. For instance, adopting an export
expansion strategy by increasing exports of the manufacturing in-
dustries by 20 per cent, will increase GDP by 6.2 per cent and
employment by 5.8 per cent, which are 4.3 per cent less in term of
GDP and 4.0 per cent less in term of employment should an im-
port substitution strategy of 20 per cent be adopted for the
manufacturing industries, instead.
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range of goods for import substitution and a scarcity of resoruces
(especially skilled manpower). An export expansion strategy is
deemed to be the best option when such constraints are taken into
consideration.
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