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A Social-Economic Development Model

Korean Applications
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I. Introduction

In the past, development planners, mainly economists and statisticians
from advanced countries, have identified development with growth. A super-
ficial view, but very prevalent circa 1960, was that infusions of capital
and foreign exchange, if large enough, are alone sufficient to induce such
an economic growth.

To the surprise of many observers, performances in different LDCs have
regularly shown that in spite of the reasonable growth rates achieved, unem-
ployment and poverty have increased while improvements in living condi-
tions for large groups of the population are known to have stagnated in
other countries, which information has brought a revived interest by de-
velopment planners in alternative development aims with a more humane
content. It was also becoming increasingly evident that planning could not
disregard the demands for a more equitable distribution of income and em-
ployment, and demands for immediate expenditures on objectives relating to
human welfare such as higher standards of nutrition, housing, health, edu-
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cation, These demands were initiated by the more articulate and organized
sections of the public, and supported by the growing influence of the social
standards endorsed by inter-governmental organizations. Experience soon
taught, moreover, that achievement of the economic objective of self-sustain-
ing growth in production per capita may require that non-economic factors
be taken into account. Recently, therefore, many interested scholars have
started to devote more attention {o the above problems. Thus, the terms
‘social development’, ‘social planning’, ‘basic needs approach’ and the like
began to become current. The necessity of incorporating the ‘social’ element
in the various tasks of planning has led to the writing of special chapters
on social aspects in plans, to social divisions in national planning offices,
and to courses in social planning.

In spite of this recent acceleration of engagement in social planning, it
can be stated with confidence that there is at present no operational frame-
work of social planning which can be integrated in development planning.
There is a flood of definitions and concepts on basic needs, social indicators,
social aims, means and effects, but most of them lack the quantitative sub-
stance which is a basic requirement for effective planning.

Our contribution in this area can be described as an effort to broaden the
scope of present development planning practices so as to allow a more hu-
mane formulation of development objectives, the design of better implement-
able instruments and the incorporation of additional relationships. By a
more humane formulation of development objectives we mean taking into
account both monetary and selected non-monetary aspects of welfare, as
well as the planning of these aspects for separate social groups, so as to
allow the study of redistributionary—and anti-poverty policies, The instru-
ments to be studied will cover most of the revenue and expenditure items
of the government budget, while the kind of additional relationships to be
incorporated may contain elements of a multi-disciplinary nature.

This paper falls into eight sections. In the second section we give the
main features of the incorporation of social aspects in the economic model.
In the third section we describe the model and its functioning. Sections four
to seven examine and analyze a few selected results from an application
of the model to Korea. Primarily for reasons of data availability the Korean
economy was selected as a test case for the model. The model was esti-
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mated on the basis of data for the sixties and employed to simulate develop-
ment up to 1980. Section eight summarizes the results of comparisons bet-
ween different structures of the model.®

1I. Main Features of a Social-Economic Development Model

For the model-builder in particular and the development planner in gen-
eral, the main questions posed relate to:

1. which aim variables should be incorporated, how should they be opera-
tionally represented and which are the controllable variables?

2. how are the aim variables directly formed and how do they directly
affect the rest of the economy?

The answer to the first question should lie in distinguishing between social
groups of common interest and listing the aims for each group seperately.
Since such aims can be of a monetary nature (i.e. income) or a non-monetary
nature (i.e. health) appropriate social indicators representing both types of
aims are required.

By formulating aims and means in terms of social groups, social planning
endeavors to eliminate a large element of value-judgement from the present
planning tradition. Generally speaking, the least involvement in politics is
assured when the economist works with sufficiently flexible models, a greater
number of aim variables, even more so for controllable variables, and prefer-
ably with group-wise distinctions of the benefits and burdens related to
aim and controllable variables.®® The macro-welfare function of the policy-

maker would then read:

T=T(YY, « « «, Y&, Z, <« «,Zi; Y9, « « o, Y Z9, + « +,ZD)
where the ¥’s and Z’s refer to aim and controllable variables, respectively;
lower indices refer to type of aim variable: a=1, + . + A, and controllable

variable: =1, ---, B; and upper indices refer to social groups: o=1, +--, 0,
Concretely, in introducing into the model a division of the total popula-

(1) Because of space considerations the exposition is at times short and selective. The interested
reader is referred to a fuller treatment in Cohen (1975).

(2) For a discussion of the uses that can be made of the social groups approach in development
models, especially in relation to the distribution of power in society, see Cohen(1977, 1 and
1977, 2).
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tion into social groups with more or less homogeneous interests there was
very little of a choice. Available data on consumption, expenditure, empl-
oyment and labour supply for social groups in most developing countries
do not go beyond a disaggregation into wage-carners, salary-earners, and the
large group of employers, self-employed and family workers. A division into
these three groups is consequently followed in the model. The three groups
carry the indices o=11, 12 and 13, respectively.®

The aim variables which are incorporated in the model can be described
now. Two reports of the UNITED NATIONS (1966 and 1971) were parti-
cularly helpful in making the selection. To start with, it is customarily
agreed that income is the most representative quantitative indicator of wel-
fare, If the income per capita received by each group should reflect the
welfare of that group, then the national or macro-welfare function can be

written in terms of the disposable income per capita of the three groups: Yi!,
Yi2 and Y3

It is also generally accepted that to be employed is an aim in its own
rights. In addition, under certain conditions the provision of employment
within a certain group may eliminate excessive income inequalities and
prevent unnecessary political unrest. By defining the unemployed as those
who are seeking work for pay, that is, potential employees, we consider
the planning of employment proportions {for wage-earners and salary-earners
only; hence the introduction of Y}' and Y'} in the macro-welfare f{unction.
Our definition excludes unemployment among the group of employers and
the self-employed.

While income and employment can be considered as acceptable proxies
for the welfare of groups 12 and 13, they may not be sufficient for plann-
ing the welfare of the lowest income group of the population, which coin-
cides in most less developed countries with the group of rural and urban
wage-earners and which we have so {ar identified by group 11. As it usually
happens, due to the unwillingness of most people to vote for income trans-

(3) Of course it may be rightly argued that the group of employers, self-employed and family
workers is a very hetcrogencous group and cannot have common interests. This group usually
contains the richest and some of the poorer parts of the population, and its distribution
between rural and urban areas is even more subtle. Data on the constituents of this group
are very scarce, however,
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fers, the policy-makers may not be able to secure what in their view app-
ears to be an acceptable disposable income per capita of the poorest group
Y!l, Moreover it may not be possible in the near {uture to raise the emp-
loyment rate of this group, Y}!, to acceptable levels. Given the above
circumstances, it has become the task of governments to supplement income
and employment policies of the less fortunate by additional policies aiming
at the satisfaction of their nutritional needs and the betterment of their
living conditions in terms ol housing, health and education.

Concretely, i we define low income people as group 11, then the nutri-
tional aim should apply solely to that group. Accordingly, the aim or target
variable of average daily intake of calories per capita should refer to group 11
only, e.g., Yil. Similarly, benefits of housing, in the form of (higher)
average number of rooms per capita, are relevant as a target variable only if
they should refer to group 11, e.g., Yi}. For education we take the primary
enrolment ratio. Any increase in this ratio, although referring to the whole
population, thus Y5, tends to benefit primarily the children of the lowest
income group. With respect to health needs we have selected the national
survival rate as a target variable, Y, partly because available data do not
make possible the division of health benefits by social groups, but mainly
because the characteristic external effects which accompany health levels in
the whole nation, make it more desirable to formulate this aim for the
whole nation.®

Summarizing, we shall select the following nine aim variables, defined as

far as necessary in terms of social groups:

wage earners: 11 salary earners: 12 employers etc.: 13 whole nation
disposable income disposable income disposable income survival rate Yy
per capita Y} per capita Y per capita Y$?
11 ) vz primary school
employment rate Y, employment ratio Y3 enrolment ratio ¥y

daily intake of calorics
per capita Y}

number of rooms
per capita Yi§

(4) The national survival rate is 1 minus the national death rate,
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Introduction of these aim variables requires the incorporation of suitable
means. The model contains a large range of elements which can be consi-
dered as controllable by government, but the analysis will be concentrated
on budgetary instruments only: these are either revenue items in the form
of direct taxes and others, or government expenditure in the form of curr-
ent allocations to the various sectors carrying the index g=11,---, 18; and
public investment denoted by ZINV. We shall make use of the following
controllable variables, distinguished as far as necessary by social groups:

wage-earners: 11 salary-earners: 12  employers etc.: 13 whole nation
tax levy Z1 tax levy Z12 tax levy Z®  other revenue ZIND

food subsidies Zjq general allocations Zj»

rent subsidies Zi3 health allocations Zy,

primary educational allocations Z
secondary educational allocations Zye
higher educational allocations Zi;
training-on-the job allocations Zjs
public investment ZINV

The second question relates to the cause and effects of the introduced aim varia-
bles. Before answering this question it is useful to describe briefly the type
of model we employ. We develop a combined model which integrates the
input-output and macro-economic models into one single consistent equation
system. The potential use of combined models in development planning has
been suggested by a number of authors.®® Published works on combined
models are still in their infancy, however.®

The classification in sectors followed bears the emphasis we lay on the
services sectors. Out of the ten sectors classified, three are non-services and
seven are services.‘”

Because of the inclusion of income and employment formation in the
model it follows that the model should incorporate the demand for and

(5) F. Fisher et al., (1965).

(6) The oldest attempts seem to have appeared in Japan (1965) and Byung-Nak Song (1972).

(7) h=Index of sectors. 1==agriculture, f. & f., 2=mining and manufacturing, 3=housing, 4=
health, 5=primary education, 6=secondary education, 7=higher education, 8=vocational
training, 9=other services, 10=capital goods producing sector. The words educational sectors
and educational levels will be used synonymously,
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supply of manpower by skilltypes.® Particularly for the specification of
manpower supply (but also for the demand for teaching personnel) the
educational sectors require as comprehensive a treatment as the non-educa-
tional sectors.

In contradistinction to the demand for and supply of manpower by skill-
types, there are the demand for and supply of labour by social groups. The
two are closely related. In addition, there are the income, consumption and
aim variables by the social groups.®

On the causes and effects of the aim variables it will be seen that the
levels of income among the social groups determine how much is consumed
privately of each good or service. This private consumplion together with
the public allocations are major determinants of final demand by sector,
and therefore, production by sector, the demand for and supply of labour by
skill-type and social group. In this manner rates of employment and labour
productivity are determined. In the meantime, these two rates are assumed
to play the dominant roles in the formation of the factor income accruing
to each social group. As a result, the circular formation of the distribution
of income, consumption, production and employment is obtained.

Another category of aims is represented by the satisfaction of (higher)
nutritional, housing and basic educational levels for the poorest social group,
Y, y4 and Yy, and (better) health levels for the whole nation, Yy, The
formation of these variables depends on the parts of income spent on the
private consumption of these components and government allocations dev-
oted to that purpose.

Regarding the effects of variables of living conditions, the model attem-
pts to integrate what various studies have already established, namely, that
higher levels of the variables Y}!, Y}i, Y, and Y,; increase the productivity
of labour, that is, would result in decreased requirements of manpower per
unit of output. Studies on the effects of higher nutrition show that the
higher energy produced allows the labourer to work near his full capacity.

(8) g=Index of skill types wherein 1= occupational categories comprising 1.5.C.0. Major Groups
3/9, which is briefly called ‘low skill’. 2==occupational categories comprising I.8.C.0. Major
Groups 0/2, which is briefly called ‘high skill’.

(9) o=Index of social groups, 1ll==wage-employees, 12=salary employees, 13==employees, self-
employed and family-workers,
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Similarly, due to higher health levels, labour is saved by less morbidity while
the quality of work made was found to increase. The housing effect is not
yet as clear, although a few studies which have shown a positive influence
on labour productivity from rehousing projects can be singled out. The com-
bined effects of the above factors are usually considered to be more crucial
at low income levels but may not hold at higher incomes. Regarding the effects
of living conditions on the supply of students and manpower, health levels,
in the form of survival rates, are of particular significance in this respect.

III. The Model

In this section the individual equations are first described after which the
functioning of the whole system is discussed with the help of an arrow-chart
giving the interactions between the variables.

Some of the notations used required comment, First, small Latin letters
denote indices. Goods and services by consumption item are denoted by g,
and by sector of production are denoted by A. For the distinction between
social groups and occupational qualifications, the indices o and ¢, are used
respectively. Secondly, capital Latin letters denote variables. Thirdly, Greek
letters denote parameters.

Since there are variables and parameters which relate to two indices at
the same time; we attach 1) the g and % indices—e.g. commodities—to the
right-hand bottom, and 2) the o and ¢ indices—e.g. persons— to the right-
hand top of the variable or parameter concerned.

Finally, unless otherwise specified, all variables refer to ¢ and are meas-
ured at the end of a period of six years. All monetary variables are expressed
in constant prices of 1965, in 102 won. Demographic variables are in 10°
persons, 40

Sectoral output

Eq. 1 defines gross output by sector as consisting of deliveries of interme-
diate goods plus deliveries of investment goods, plus increase in stocks,
plus public final consumption goods, plus private final consumption goods,

(10) As a result, Y9 becomes in million won per person, Y3} is in thousand calories p.p., Y} is
rooms P.p.



— 254 — ] OE W B HXVIZ ®on

plus exports, less competitive imports. In this equation it is assumed that:
1) deliveries of intermediate goods are proportionately related to the output
of the receiving sector, 2) only sector 10 delivers investment goods (I,=0

for I,=1,--+,9), 3) increase in stocks is proportional to output, 4) converter
coefficients y/,, are used to convert public final consumption of good or

service g into sector h, there are eight categories and services g=11,:-,

18,40 5) similarly converter coefficients 7,, convert private final consumption
of good or service g into sector A, there are five categories of goods and
services g=11,+++,15,92 6) the sector’s exports form a proportion vy, of
total exports (FZws=1), 7) the sector’s competitive imports form a proportion

w of total competitive imports(Fu=1).
10 18 15 13
Vi and! Vil LBVt o 1o+ 2 7ag2s CotuoalN—pM h==1,9++,10 (1)
R!=1 g=11 g=11 o=11
Vi=gross domestic output of sector 2
I, =gross fixed capital formation produced and delivered by sector A
Y.C;=sum of private consumption of good g by all social groups o
M=total imports of competitive goods
N=total exports of goods and services, exogenous
Z,=government consumption expenditure on good or service g, exog-
enous
Sectoral product
Eq. 2 gives value added as a proportion of the gross output by sector
Xh=anh Vh h':l» e, 10 (2)
X,=gross value added of sector %
Total product
Eq. 3 sums the gross value added by sector to give GDP
10
X=3 X &)
h=1
X=gross domestic products at market prices.
Investment requirements
Eq. 4 specifies that deliveries of investment goods by the capital goods

producing sector, i.e. sector 10, is equal to the sum of the quantities of

an
(12)

Food, miscellaneous, housing, health and four types of education.

Food, miscellaneous, rent, health and all education,
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capital goods needed by each sector for its future expansion. Deliveries of
capital goods are a function of the increase in output of the user’s sectors
over a period of 6 years, with a gestation period of equal length and a

capital coefficient B,

10 7
Ilo,t—s =3 ‘—ﬂmh (Vh’—Vh’,t—e) (4)
=1 6

Investor’s behaviour
This equation formulates a function for private investment, i.e.
I,~ ZINV, where

ZINV=government investment expenditure, exogenous.

Empirically, private investment is found to be explained by expectations
on profit rates (or employer’s income or the GDP as proxies)®® and the
rate of interest. Additional explaining variables can be enumerated such as
liquid reserves, foreign commitments and government activity. If we take
besides the GDP additional explaining variables which can be assumed
exogenous to the model the function can be approximated as follows:

I,,—ZINV=j+p'X+f (other explanatory variables assumed
exogenous) )

It may be pointed out that the model includes relationships of the capital
formation based on both technical requirements (eq. 4) and investment
behaviour (eq. 5). There are very few examples known of multi-sector
models which include the latter, the exception being Japan (1965) and Byung-
Nak Song (1972), quoted earlier in the context of combined models. In gen-
eral, more reality is built in the models when both equations are incorporated.
In short-term econometric models it is more common to have both.

Demand for manpower skills

There are quantitative and qualitative elements in this demand, as
represented by the first and second terms respectively, in eq. 6. The
quantity demanded would depend on technically calculated rates of sectoral
manpower inputs per unit of production 4}, 85 and the sectoral products
X The effect of higher labour qualities in the form of higher nutritional,
mpt to explain private investment by income of the group of employers ete. using

Korean data gave very poor results. With GDP as explaining variable the results were statist-
ically more reliable and economically meaningful.
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housing and health levels of the relevant workers can be interpreted to
mean increased labour inputs; consequently, substitution possibilities may
occur between labour quality and quantity. The potential of the newly
created manpower inputs would depend on 1) the size of the augment in
the working capacity of the relevant worker(which means that a positive
labour productivity effect may apply more at lower skills than at higher
skills; given the latters already reached levels of welfare they are seemingly
less relevant for the effect), 2) the number of relevant workers whose
working capacity is thereby positively affected. It may suffice here to
formulate the potential productivity effects of higher nutritional, housing

and health levels in a general way“® only, i.e. f(Yi, Yii, Y.O.

10
De=3, (83 -+ X0 +AYYH, YH, Y ¢=1,2
"=employment of manpower with skill type g.

The coefficients of 6, and 67 should ideally give the technically calcul-
ated rates of manpower inputs. These coefficients are to be estimated from
prior knowledge. Practically, such technical rates are no where to find.
Instead, the closest approximation available are the input rates implicit in
development plans (the Korean Second Five Year Plan), say 5¢ and 57,
(see eq. 6 below). In these circumstances we shall assume the technical
requirements to be a linear function of the plan requirements with param-
eters 6 and 8%, values of which have to be found from regressions. To
account for the fact that the potential effects of higher labour quality have
still to be realized, the potential is multiplied by a realization coefficient

8¢’ which is to be regressed.
~ 10 ~
Di=gv/+0v5, (03+0]X) +8" (f(Y}], Yk Yin) 9=1,2 ®

Determination of total enrolments
Financial resources available to a certain school determine the number
of pupils that can be enrolled. Since the model solves for the value added
of the educational sectors (the financial resources available to education)

it becomes possible to tie these financial resources to the created enrolment

(14) For the details of this function as well as eq. 8 and 9 the reader is referred to Cohen(1975).
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places. It is well-known that in developing countries enrolment is limited
by the available finance and not the other way round. For a given
educational budget and unit costs, the number of enrolments follows.

Ey=e,+eXy h==hb, ee2, § D]
Ex=total enrolments in educational level %, h=5,-++,8.
New entrants
With so many available places for total enrolments in a school and so

many leaving the school, the number of new entrants becomes known.
The following definition of total enrolments specifies, therefore that total
enrolments 1is past enrolment less those leaving due to dropping out,
graduation or death, plus the new entrants. After applying several
approximations the final form of the definition is the following.

Ev=¢/ 1Bpsr—at+ " 1Tt "0 Jisrs h=15, ++°,8 ®

all ¢,=f(rates of graduation, dropouts, survival by educational level
ie. L).

Ji=new ecntrants in educational level 2, h=5,-+-,8.

Supply of manpower skills

This depends partly on the previous stock and on various flows of students
leaving the school system to join the labour force. ‘These flows are of a varied
nature and depend on the one hand on combined rates of graduation,
dropouts, participation, retirement and survival; and on the other hand, on
the past flows of new entrants to various educational levels. For manpower
of the lower skill, the flow of uneducated persons becomes relevant and
these can be related to much earlier births not passing through the educat-

ional system. The final form of this equation is approximated as follows:
8 8
S":s/)“s”t—e"|“¢’qR:—1z+hZ;‘/’ZJh4;;4"; Jhreg g=1,2 )]

all ¢7, p7=f(rates of participation, graduation, dropouts, retirement,
survival by manpower skills i.e. L9).
Si=Supply of manpower with skill type g¢.
R, ;,=lagged births, exogenous.
Unemployment among wage employces and salary employees
It is essential to convert the demand for and supply of manpower by skill
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types into labour by social groups. This is done under several assumptions.
Commonly, unemployment data are collected from compulsory insurance
schemes, trade unions or employment offices. In this context, persons in
unemployment are defined as workers whose contract of employment has been
terminated, temporarily suspended or is to be started for the first time, and
who are seeking paid work at the prevailing market wage rates. As such, the
state of involuntary unemployment, often defined as simply unemployment,
occurs exclusively among employees and potential employees. The employer’s
case is different. An employer who losses his old business, waits to start a
new business, and has no intention of becoming an employee, will fall among
employment occurs among employees it cannot occur among employers. It
is further assumed that unemployment among wage employees would corres-
pond to unemployment among the lower skills, while that for salary empl-
oyees with higher skills.

Se— Do=81— Da 0,g=11,1; 12,2 10

Dr=Employment of labour of social group o.

Se=Supply of labour of social group o.

Supply of wage cmployees and salary employees
This equation contains the fair assumption that supply of wage employees
is concentrated in the supply of manpower with lower skills, while that of
salary employees with higher skills, @®
Se=g°+aq° S¢ 0,9=11,1; 12,2 an

Income determination of wage cmployees and salary cmployees.
After testing alternative formulations two main factors appeared to be the
most relevant for explaining the variances in earnings. (1) The long run
progress of the remuneration rate follows that of the labour productivity
rate. (2) Armnual movements in the remuneration rate are sensitive to
the supply and demand forces of the labour market. The employment rate
(or its reciprocal) reflects these forces.

Xo/Do==Fo - go( X/ D) — £ (S0 ) DO) o=11, 12 12)
Xe=Gross income of social group o

(15) The model does not contain variables of the supply of employers since the model can function
without them. It is evident, however, that they form the remainder of the labour force.
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Income of the group of employers ete.
Eq. 13 defines GDP at market prices X as the sum of the gross incomes
of the three social groups at factor cost ¥X* plus other exogenously given

items of government income, ZIND. When egs. 12 and 13 are taken

together, one can consider the gross income of the group of employers, etc.
to be obtained as a residual,?®

13
X:ogi1 Xe+4-ZIND as

ZIND=term standing for the gross government income from property
and entrepreneurship at factor cost plus indirect taxes less sub-
sidies, less net factor income from the rest of the world at
market prices, exogenous,

Disposable incomes
Deducting direct transfer to government from gross income gives disposable
income

Yo=Xo— 20 0=11, *++,13 an

Ye=disposable income of social group o

Ze=net direct transfers to government form social group o, exogenous.

Private consumption of g by social group o
The private consumption component of the final demand (see eq. 1) is
specified via consumption functions which assume these variables as linear
functions of the disposable income of each social group. Five sorts of goods
are identified.

Ce=Fe+7gY° g=11, *»+, 15; (15)
0:11’ eoe, 13

Aim variables of disposable income per capita and rates of employment

Y{=Y°/n°P 0=11,¢°°,13 (16>
Ys=Dr/S° 0=]11,12 an
m*=proportion of population of social group o, P=total population.
Formation of nutritional levels
The derivation of calories from a certain amount of food expenditure

(16) Note that depreciation on private capital is included in the gross factor income of the group
of employers, etc.
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would require knowledge of the average cost per one calorie. For example,

consumption expenditure on food per capita
average cost per calorie

calories per capita=

In this model, we are particularly concerned with the calories consumed
per capita per day by the lowest income group, i.e. Y}}. Consumption expen-
diture on food by this group consists of a private component, Ci, plus
public allocations of food directed to this group, Z,;. Consumption expendi-
ture of food per capita per annum is, therefore, (C}1+7,,)/=''P. The aver-
age annual cost per calorie per day can be assumed to be a linear function
of the general level of living of the group, represented by the income per
capita of the group, thus ¢ii+¢il Yi'. Usually the unit cost tends to incr-
ease rapidly as the general level of living approaches higher levels, owing to
the gradual shift in the pattern of food composition from cheap food arti-
cles to more expensive food articles with the same calorie content. As a

result, the above equation can be written as:

(Cﬂ +Zyy) /7P

11__
Yll-— 711 1 11
1 1
11+¢11 Yl

It can be rewritten for estimation purposes in the form of eq. 18, in
which ¢!l and ¢}l are the parameters which require estimation from regre-

ssions.
(CH+Z,)/(a"PYID) =@l + g1l Y] 18)

Formation of housing levels
In similarity with the above formulation, a definition for the supply of
rooms per capita for the lowest income group can be written wherein the
numerator is the rent expenditure per capita and the denominator stands
for the average rent per room (assumed a function of income per capita).

Rewriting the definition gives
(Cli+Z15) /(" P YD =gih + g1} Y 19

Formation of hecalth levels
Following the preceeding formulations the survival rate for the whole
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nation can be defined in terms of a numerator (the health expenditure per
person) and a denominator(the average health costs of avoiding one death).

Rewriting gives
18 N 13
(3,C 4 2) /P Ya=guu+ s (3, Y/ P) (20)

Survival rates for manpower with different skill types
These are assumed to be proportional to the survival rate for the whole

poplulation,
Li=21Yy q=1,2 @D
Survival rates for pupils at different educational levels.
Ly=2Yy hy=5,++,8 (22)

Total population.
Taking zero migration, the present population depends on the previous
population, births and deaths.

P=¢P ¢1-¢'R all g=71(Yy) (23)
Enrolment rate
Yig=Ls/ P QB

There remain two equilibrium equations, one relating to the balance of
payments stating the equality of total exports plus net foreign capital inflow
to the sum of competitive and noncompetitive imports

10
M+ hz—l F‘,h V},:N‘l I (25)

F=net [oreign capital inflow,
and the other relating to the government budget which states that all direct
transfers and other incomes received by the government plus its budgetary
deficit should equal government expenditure on consumption and investment.

zl:i 204-ZIND %BUGF:EI_“?IZ,,JrZINV (26)
o= &=

BUGF=budgetary deficit.

The predetermined variables in the model are government income sources
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Z°, ZIND, government expenditure Z;, ZINV, total exports N and births R,
plus all the lagged endogenous variables. All other variables are endogeno-
us. The model is determinate counting 78 equations in 78 unknown varia-
bles. This form of the model wherein variables controlled by government
are considered exogenous and the aim variables are unknowns is usually
described as the analytical form.

Figure 1 gives the causal ordering“” of the analytical form after approp-
riate linearization of nonlinearities in the model. Predetermined variables are
enclosed within rectangles, the unknowns are not. For simplicity the non-
educational sectors are denoted by % and the educational sectors by .

We shall now follow the arrows and comment briefly on the structure of
the chart. From government income and expenditure we obtain the budg-
etary deficit, BUGF(26). Although variables relating to private consumption
expenditure and to total investment are not yet known, let us visualize for

the moment that these Co, and I, are given. Inserting these, together with
government current expenditure and sectoral exports, we obtain the produ-
ction of non-educational seciors such as agriculture, manufacturing, etc.
Vi=V,,ee¢, V,, Vo, Vip, and the production of education, V,=V;,-+-, Vg (1D.
Inserting these we obtain the value added of these sectors, X: and X; (2).
Summing these we get the total gross domestic product of the nation, X.
(3). Similarly, the balance of trade deficit, F, is obtained from (25),

The attention can now be directed to the relations which determine the
production of manpower. Inserting the value added of educational sectors,
X;, we obtain enrolments of students E; (7). Inserting these we obtain the
new entrants into education J; (8). Inserting the latter we obtain the supply
of manpower by skill types, $7 (9). These are translated into supplies by
social groups, S, via (11). We have so far traced manpower supply. We
may also begin from the value added of the wvarious sectors, obtain the
demand for manpower by skill type, D% (6); and translate these into
demand for manpower by social groups, D°, (10). Finally,employment rates
are defined in terms of the supply and demand for manpower by social groug,
Y3, an.

The model is extended to income formation by social groups. Labour

" (17) Simon (1953).
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productivity and unemployment rates determine the gross income of wage
earners and salary earners, X°, 0=11, 12, (12). The factor income of the
group of employers, X%, is obtained as a residual, (13). After deduction of
taxes we get disposable income by social groups, Y!!, Y12, and ¥, (14).
Inserting these disposable incomes in the consumption functions (15), we
obtain the private consumption expenditure by good or service Ce, which
happens to be the starting point from which we began at the top of the
chart. Another variable with which we started, I,,, is determined by X.

It may be recalled that another category of aims is represented by the
satisfaction of basic needs of nutrition, housing, health and education. The
chart is now extended to account for: 1) the formation of indicators descr-
ibing these aims, and 2) their effects on the rest of the model.

First, the formation of a particular indicator depends on the part of pri-
vate consumption and government allocations devoted to the augment of that
indicator and Y7, as in egs. 18,19 and 20, see upper left corner of the
chart. Second, the effects of the variables Y!!, Y4, and Y,, are reflected in
an increase in the productivity of workers. This would result in decreased
requirements of manpower, according to the formulation of eq. (6). Besi-
des, health levels, in the form of survival rates, also play a role in influ-
encing the supply of students, (8), and manpower, (9); see chart.

Equation Ko

6 BUGF &« z,,zmv,z",zmnl lui
2 =
15,5 Fula =c '”]’@@

’ To N
24,20,19,18,1,4 | P “4"33'*:3}“=J '{“’B e m}
21,22,2 Lio U 1‘9 - 1(5 l
6,743 e €& X
8 [ 5
9 $to i)
11 3
]0 » c}o‘l
12 %"i—_ﬂﬁ
13,14 e e
1h — }n@
, | | L
23,16,17,25 ., e ! s

Fig.1. Analytical form (h=f,-+-,4,9 10 ;h=5,-+-,8)
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It is clear from this chart that except for the variable of budgetary deficit,
BUGF, the main variables of the analytical form have to be solved simul
taneoulsy. This highly interdependent structure does not have the well:

known merits of simple structures.

1V. Estimatcs

The model contains coefficients whose estimation fall into two categories;
technical or institutional coefficients to be estimated from prior knowledge,
usually occuring in definitional equation; and structural parameters to be
estimated from regressions, usually occuring in behavioural equations. Se-
veral insights derived from estimation of the model may be pointed out.

The basic data for the estimation of the first category are Korean single-
year data, especially the input-output tables of 1963 and 1966, estimates of
Korean capital and inventory in 1968, and data on the progress of cohorts
of pupils at various educational levels, participation in the labour force,
retirement and survival. Estimates here were made with the object of
maintaining consistency for 1968, In several instances Asian data, especially
Japanese, were employed to supplement the Korean data.

The estimation of structural parameters was done by the method of OLS
for an observation period of ten years starting from 1960, The data used
are Korean time series of household surveys, labour surveys and national
accounts, made consistent to each other. All estimates selected are econom-
etrically viable and are in conformity with expectations based on economic
theory.

Manpower demand

Several tests for eq. 6 are shown below. Three comments can be made.

See also Sec. 3, description of eq. 6,

oy ’ !
D= 6597+ .9445%(6% + 8} X r== 051 6.1
(.1159) *
! 4
D= ,8005+1.12903 (0} +8} X;)—1.0433 {f(YH, Y, YD)} R= .992 (6.2)
(. 0603) * (.1874)
!
D?=— 1289+1.3152%(0% +82X}) r= ,978 6.3
(. 1058)*

4 ’
Dy=~.1083+1.350535(0% +6% X,)—.0275 {f(YH, Y&, Y\)) R=.979 (6.4)
(. 1383); (. 0627)
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1. In explaining manpower demand for the low skill, D!, introduction of
labour quality as an independent variable accounts for an additional expla-
nation of ,04, which is relatively high. The regression coefficient of labour
quality possesses the right sign and is highly significant. For high skill there
app ears to be no significant labour productivity effect of higher labour
quality, thus confirming our expectations. Estimates in versions (6.2) and
(6. 3) are selected.

2. Transforming the selected coefficients of 1,2908 and 1.3152 at mean
values into elasticities of the realized manpower employment D° with resp-
ect to the planned requirements Zh(g;’,,Jrﬁ;{th), g=1,2 gives 1. 0918 and 1. 2234

for skills 1 and 2, respectively. These imply that a 1 per cent increase
in planned requirements of manpower skills has been implemented with
1.1 per cent to 1.2 per cent increase in actual employment. For the past
period, the derivation of manpower input rates from planned requirements
) ;’,’, and 6] can be described to underestimate the actual manpower absorp-
tion, the discrepancy between planned and realized being higher in the case
of the high skill than in that of the low skill.

3. Turning now to the selected coefficient of 6"'=—1, 0433, (&"=0), *®
an addition of 1 per cent to the average of the labour quality term (average
relating to nutrition, housing and health) is found to substitute for —, 3478
million labourers (i.e. —1.0433-+3). Or, at mean values, a reduction of
—4,6 per cent in labour demand. During the past period, 1960—8, the
labour quality term has gone up annually on the average, by 1.0 percent-
age point, and at the calculated elasticity it can be stated that the rise in
labour quality contributed about a 5 per cent reduction in low-skilled labour
employment. High skilled was uneffected.

Manpower supply

Eq. 7 fitted better for primary and secondary education than for higher
education. In terms of relative current costs per student the three levels are
related in the tatio 1.0 : 3.0 : 14. 2, respectively. From egs. 8 and 9 it appears
that survival rates for students at the three levels amount to , 9952, , 9955 and
.9943, resp., graduation rates reach .86, .63 and ,64, resp., participation
rates of school leavers in the labour force reach .41, ,67 and ,78 resp.

I3

(18) See also Sec. 3, description of eq. 6.
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Conversion of manpower supply by skill types into social groups (eq. 11)
gives the following results.

Si=—-3,2723+ ,7193 St r=. 087
(. 0450) 62/8°=3.18

Stz=, 0070+ .8688 S? r=, 997
(. 0239) 02/82=1.76

Statistical performance is high by the criteria we use. For both wage
earners and salary earners the correlation coefficients have very high valu-
es. Slope coefficients are highly significant with ¢-values above 15 and 36,
respectively. Calculated elasticities of earner supply with respect to skill
supply, evaluated at mean values, are found to be 2, 2504 for wage earners
(low skill), and , 9872 for salary earners (high skill), which figures indicate
the large future potential of low skill in providing earner labourers.

Income determination

Slightly different formulations for eq. 12 were tested and selected. So obtai-
ned, the elasticity of gross income of wage earners X'! with respect to the
total product, calculated at mean values, is found to be higher than that for
salary earners, which may indicate that economic growth in Korea favoured
wage earners relatively more than salary earners. Both elasticities were
above unity.

The calculated elasticities of gross income to unemployment give —, 933 and
—. 177 for wage earners and salary earners. On the one hand, these results
emphasize the greater dependence of the income of wage earners on the
labour market situation. On the other hand, the remuneration of salary
earners is known to be influenced to a large extent by salary scales which are
not sufficiently sensitive to the employment situation in the labour market.

Consumption functions

Data fitted for the 15 consumption function of eq. 15 performed very well
on all criteria examined. The equations fitted slightly better for groups 11 and
12 than 13; this is reasonable considering the heterogeneity of group 13 (em-
ployers etc.) and the fact that the consumption and income data for group
13 have been obtained as the residual after deducting figures for group 11
and 12 (obtained from surveys of households and labour) from national
aggregates (available from national accounts). The estimates are in general
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conformity with well-known changing patterns of consumption with rising
incomes. Calculated consumption elasticities at mean values show for the
three groups elasticities lower than one for food and housing, higher than
one for health and education and about one for miscellaneous expenditure.
Formation of nutrition, housing and health

Eq. 18 explains the variance in unit cost of daily calories by the annual
disposable income per capita. Since there were no sufficient Korean data on the
daily calorie consumption available for testing the equation, we have relied
on mixed data from cross-sections (from countries of the ECAFE), and time
series(between 1957 and 1967). In total, twenty observations were employed.

The following regression results are obtained.

(CH+2Z,) /(@ PYiD)= .0051+.0498( Y1 /n'1P) r= .986
(. 0019)

It can be seen that the equation fits well. The unit cost of calories is
fully explained by income per capita. The slope coefficient is highly signi-
ficant and is positive in accordance with a priori expectations. Calculated
elasticity of calorie cost with respect to income p.c., evaluated at mean
values, gives .6, implying that a 1 per cent increase in income p.c. adds
only .6 per cent increase to calorie cost.

By conducting a partial analysis, estimation of the above equation makes
it possible to remark briefly upon the relative effectivity of using direct
transfers (increasing Y'!) versus public allocation in kind (increasing Z;,)
in the raising of the nutritional level. Besides the obvious fact that not all
the income increase would be spent on food, there is the second and more
important aspect that cost is a function of income; and increases in income
are bound to increase the cost and diminish the purchasable calories. As a
result, direct transfers can be shown to be less effective than public
allocations in kind in raising calorie intake.??

(19) The magnitudes involved can be demonstrated by rewriting the equation as
_— A+ Y+ Zu
U 0051441 P . 0408 YT

Given r}} and i and calculating the mean values of #}'P, Y, and Zj, an increase of one

billion won in income Y*! leads to an increase of 4.4 calories p.p.p.d., Y1}. On the contrary,
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From eq. 19 the calculated elasticity of the cost of room p.p. with respect
to income p.c. evaluated at mean values is found to be .5891, This is
practically equal to the elasticity found in the case of nutrition. From eq.
20, the calculated elasticity of survival cost with respect to income p.c. at
mean values is found to be 1,0393, implying that growth in income p.c.
accelerates, though marginally, the growth in the costs of avoiding death.
From a comparison of the calculated elasticities for the formation of nutri-
tional, housing and health levels the very tentative conclusion can be drawn
that growth in income p.c. influences the rise of nutritional and housing
standards more positively than health standards.

V. Projections

The degree of reliabilily of a whole system which contains reaction equa-
tions can be gathered from a comparison of the solutions of the model
with observed values. Certainly, it is always feasible to contrast both values
for year(s) of the observation period. Less feasible but more significant in
an evaluation is the contrasting of both values for year(s) of the post-
observation period. As a check on the representativeness of the system
comparisons between solutions and observed values for the sixties show
that the employed model represented the Korean economy fairly well. With
respect to the post-observation periods it is noted that the predictions for
the GDP and its composition for 1974 are closely identical to the values
actually observed. We give below predictions for 1980 too.

More insight in the economic meaning of the solutions can be gained
from Table 3.1 which relates the solution of particular variables to each
other.

The outcome are such ratios as the aggregate capital coefficient, the
aggregate labour coefficient, etc.; in aggregate analysis these relationships

an increase of onc billion won in public allocations to food Zi; allows the consumption of
14. 8 additional calories p.p.p.d.

The equation suggests, too, that the most attractive measure is a combination of an increase
in taxation(lower Y!) and an equivalent increase in food allocalions (raise Zu). It can be

calculated that such a combined policy raises YH by 10.3 calories. This policy has also the
good quality of not disturbing the budgetary equilibrium. The evaluation of combined mea-
sures is dealt with at length and within the context of the whole model in section 6.
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Table 1. Selected solutions
1968 1974 1980
Distributive shares
product(Agri: Manu: Capi: Serv) .31:,20:.31:.18  .25:.24:.34:.17  .22:.24:,37:.17
enrolments (Primary: Sccondary: Iigher) .76:.21:.024 L74:.24:.027 .71:,26:.033
skills (Low: High) .92:.08 ROE | .87:.13
earners (Wage: Salary: Employer) .33:.07:.6 .35:.09:.56 36:.12:,52
Structural indicators
capilal coefficient 1.72 1.81 1.84
investment proportion .28 .34 .39
private investment/public investment 2.86 5. 26 6.63
domestic savings/foreign capital inflow .57 .79 .94
labour coefficient (1) 8.43 5.14 2.70
capital-labour intensity .20 .35 .68
Variables
wage earners
Y1 income per capita (2) .0214 . 0456 . 0903
Y3 employment rate .83 .92 .95
Y} daily caloric consumption per capita 1740 >2290 >2290
Y1} rooms per capita 14 .31 .68
Yy4 survival rate (national) .99 .991 . 992
Y5 primary enrolment rate (national) .18 .21 .29
salary earncrs
Y1 income per capita (2) . 0397 . 0681 . 1225
Y3 employment rate .97 .97 .98
employers et al.
Y1 income per capita (2) . 0372 - 0526 . 1027
national
income per capita (2) . 03563 . 0596 L1151
Gini coefficient of income concentration . 483 . 4669 . 4658
General employment ratio (3) . 8536 . 9332 . 9604
Living conditions index (4) . 6377 . 7651 .92

1) Number of workers per million won of gross value added, constant prices of 1965
2) Income in million won per person, constant prices of 1965

3) (D11+D12)/(511+S12)
4 [ vH
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are assumed to remain constant, but these vary here. The appraisal of
these ratios in the light of existing magnitudes permits an evaluation of
the validity of the solutions of the model over the seventies.

There is an increasingly high growth rate of the GDP. Average annual
growth rate of X amounts to 11,6%.%?% The investment proportion increa-
ses greatly from .24 to .34 and to ,39 over three periods which is consist-
ent with the high growth of X. On the financing of investment it may be
pointed out that the ratio of domestic savings to foreign capital inflow
increases from .57 to .74 and to . 94, These solutions indicate that domestic
savings are increasingly becoming more significant in the financing of total
investment, as can be expected.

Solutions show a decreasing share of the agricultural product, an increas-
ing share of the capital producing sector®” while those of the manufac-
turing and services sectors tend to stabilize.

Solutions also show the share of primary enrolment in total enrolment to
fall while the shares of secondary and higher enrolment rise. Concurrently,
manpower becomes more of the skilled types and labour becomes more of
the employee category.

The general labour coefficient which divides total demand for labour by
the total product undergoes remarkable reductions in each period i.e. from
8.4 to 5,1 and to 2,7 in 1968, 1974 and 1980, reflecting the remarkable
growth of labour productivity. At a stable marginal capital coefficient
of about 1,8 the model shows that the excessive trend towards substitution
of capital for labour via the product mix which factually existed in the
sixties would continue further in the seventies, though presumably, at a
lower pace.

Results relating to the issues of growth, equity and the distribution of
welfare on the three social groups are found in Table 3,1, too. In 1962 emp-
loyers etc. had the highest income p.c., from 1968 onwards salary-earners
have the highest income p.c. The group of wage-earners is the poorest, the
income p.c. gap between them and salary-earners appears to widen while the

(20) This rate is higher than the average growth rate of 9.0% anticipated in the Fourth Five
Year Plan 1977-1981.
(21) In consistency with the Fourth Five Year Plan,



A Social-Economic Development Modef — 971 -

1.0
Index
points

/ 1974 (X/P= 0596) '
/968 (X/P= 0353) i

1962 (X/Pz 0245

o . ! f

o Percentage of population 1962 1968 1974 1980
, Fig. 3. Indices of income per capita, income
Fig, 2. Domestic product per capita and equality, employment rate and living

concentration of income, conditions; respectively, -« , emeee

gap between them and the employers etc. appears to shrink. Between 1962
and 1968 there is a progress towards less income equality at the lower end,
the progress occurs at an accelerated rate at the higher end of the income
scale. For 1974 and 1980, Gini-coefficient of income concentration indicates
a general progress towards more equality, though at a reduced rate. See
Figures 2,3, These results may be compared with those obtained from
cross-country comparisions, @

Employment rates develop gradually towards fuller employment indicating
that by 1980 unemployment is reduced to 5% for wage-earners and to 2%
for salary-earners. The general employment rate reaches .96 in 1980.¢®
See Fig. 3.

Finally, on the progress of general living conditions for the poorest group
it may be observed that the indicator of calorie consumption p.d. p.p.YH is
the first to reach its minimum requirements level i.e. 2,290, followed by the
enrolment rate Y;; and the survival rate Y,;. The housing indicator Y4 is

(22) Refining on Kuznets, several authors, i.e. Adelman, Ahluwalia, Paukert, stated that there is
a tendency for inequality to increase with growth until the approximate level of §500 GDP
per capita is reached. Korea which had until 1974 a GDP per capita delow $500 testifies to
the contrary,

(23) The general employment rate actually observed in 1974 was already .959, the model projects
a value of .933.
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the most remote from its ‘satisfaction point’.?? On Fig. 3 we review the
progress of a composite index of the general living conditions with special
reference to wage earners. This index is found to progress gradually to its
maximum. By 1980, minimum needs as defined in this index are satisfied
for 92 per cent.

VI. Multiplier and sector characteristics

As is well-known, by appropriate inversions and multiplications the impact
multiplier of the system are attained.®® These measure the immediate eflect
of a unit increase in the exogenous variables on the endogenous variable.
More interesting are the interim multipliers of the system which give the
effect of a sustained change in exogenous variable in period ¢ on the exo-
genous variables in later periods.®® It is important to define another notion
of the multiplier. When a government makes plans in period ¢ for a specific
addition to public expenditure i.e. in housing, health or education, or in
income taxes, this addition is not only sustained in later periods ¢ but also
recurred in each period #. There is an inherent commitment to maintain
the extended services in later periods. Assuming that the magnitude of the
manipulated addition in a particular exogenous variable in each period in
the same, one obtains what one may call the recurring multipliers.@” The
results to be reviewed here will relate to the recurring multipliers as descri-
bed above.

The planner is usually interested in three different but very interdependent

(24) These conclusions are in agreement with results of the Bari Loche world model for Latin
America obtained in a different context, cf. Herrera (1974).
(25) The complete system can be wrilten as
Xye= Yy mt+Zzs
where X, Y and Z are matrices and i, 21— and z; are column vectors of current endo-
genous, lagged endogenous and exogenous variables. The solution of the system can then be
obtained for given values of column vectors y:—1, and z:, as
2w=X"1Y y4+XZz or y1=Ays+ Bz,
A and B represent the impact multipliers.
(26) By repeated substitutions, the reduced form for consecutive periods is obiained too.
Y2=A%y+AB 21+ Bz,
y3=A%,+ A*Bz,+ ABzy-+ Bzs
The interim multipliers for period 2 are AB and for period 3 are A2B.
(27) The recurring multipliers are formed for period 2 by (AB+B)and for period 3 by (A2B+4-AB
-+B).
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applications of the multipier.

1. The multiplier effects of a unit increase in each of the budgetary items
separately, keeping other items unchanged. The items relate to public
consumption Zs, g=11, +++,18, and public investment ZINV on the ex-
penditure side; and income taxes Z°, 0=11, --+,13 on the revenue side.

2. In real life, expenditure items are almost always combined in certain
ways. Especially government allocations to consumption and investment
are closely tied together. Often, an increase in public consumption of Z,
implies a certain proportionate increase in public investment ZINV. This
relation between public expenditure on consumption and investment goods
makes it essential to evaluate the combined multipliers of Z; and ZINV.

3. It is obvious that raising public expenditure in the absence of an
equivalent increase in public revenue leads to an increase in the
budgetary deficit BUGF. Since in practice governments are anxious to
find a source of revenue for each additional unit of expenditure, and
thereby preventing BUGF from increasing, it would seem desirable
to evaluate also combined multipliers of expenditure and revenue.

Due to space considerations we shall only demonstrate the effectivity of
multiplier combinations of the three types together. The multiplier effects
of the described bundling of various budgetary items which are associated
with increasing public allocations to food, housing, health or educational
sectors etc. are shown in Fig. 4. Two effects are shown, one on the gross
domestic product X and one on the income of the poorest population group
YU, Effects on other welfare variables will not be discussed here, but in
general, negative effects on income of the poorest group diminish the
levels of social indicators achieved by the group. The kinks in Fig. 4
indicate the transition from one six-year period to another.

The results show that housing subsidies in the form of rent allowances
affect both growth and equity in a negative way. The higher the educational
level the higher are the positive effects on both growth and equity of
allocations in these sectors. The most positive effects are those resulting
from additions in public allocations to miscellaneous economic goods and
services and health. The time pattern of the effects shows that negative

earlier periods tend to become positive effects in later periods, and at an
accelerated rate.
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11 - food

12 - miscellaneous
13 - housing

14 - health

15 - primary ed.
16 - secondary ed.
17 - higher ed.

18 - training

Fig. 4. Growth and Equity Effects of Combined Public Allocations and Increased
Public Revenue

The main mechanisms behind the described effects can be summarized. In
this model the bottleneck to growth is capital (and not labour). Therefore,
1) government measures which exhaust the available investment goods lead
to lower growth, and 2) measures which save on investment or increase
the availability of investment goods lead to higher growth. Most govern-
ment measures work in both directions. The final effects are the result of
this interaction. )

First, government allocations to consumption cxpenditure draw on avail-
able investment and are growth dampening as can be observed from the
first kinks in Fig. 4. It may be added here that since the sectors receiving
the allocations have different marginal capital coefficients the effects on
growth are different.

Second, at the same time, government allocations to consumption expen-
diture are usually associated with autonomous public investment commitments.
These increase the availability of investment goods and enhance growth in
later periods, as in Fig. 4. In addition, those government allocations which
are associated with higher autonomous public investment have more positive
effects on growth than the others which explains why allocations to miscell-
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aneous, health and higher educational goods and services have more pronoun-
ced positive effects on growth.

Regarding the Y-axis, the reduced product in the first period(s) decreases
the demand for manpower and the income accruing to earners Y''. These
effects change sign as the product increases in later periods. One exception is
the allocation to training programmes. These allocations are associated with
little or no autonomous investments which explains the absence of positive
growth effects, But since these programmes stand for retraining and promo-
ting labour from low skill to high skill, they decrease the supply of the
low skill and increase the supply of the high skill and, therefore, tend to
equalize income throughout all periods.

According to these results, a more equal distribution of income plus grow-
th can be expected from allocations to the services sectors only in the
longer run; remembering, of course, that the immaterial welfare of the recei-
ving population is already increased by these allocations since the beginning,
the material welfare of the paying groups being reduced. Impatient govern-
ments show often little readiness to wait {for longer runs and prefer to
concentrate more on investment in industrial sectors.®®

The specification of the model does not allow reflecting on the growth
and equality characteristics of public allocations to other outlets than the
so-called “social” outlets of food, housing, health and various educations. An
analysis of these characteristics for other sectors would be possible if the
miscellaneous allocations Z,, were disaggregated further. This would have
necessitated the disaggregation of the “economic” sectors, especially the mi-
ning and manufacturing sector in the model, into at least its two-digit cla-
ssification. Given the main purposes of the model such refinements would
have expanded the model unproportionately.

In an attempt to give a more complete picture of the growth and equal-
ity characteristics of all important Korean sectors, we shall supplement the
analytical results of the model with a static comparison of some of the main
“economic” sectors. The growth character of a sector can be represented
msiderations may suggest that in countries where foreign assistance is still import-

ant, this assistance can play an increasingly important role in financing allocations to food,
housing, health and education. Especially when recognizing that social allocations are the

safest means of reaching the less privileged, this becomes an attractive form in which foreign
assistance can be transmitted.
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by the growth rate it has achieved during a certain period. As a tentative
measure of income equality in a specific sector one may calculate per sector
the average wage rate of a production worker as a proportion of the average
value added per working person. Sectors with high growth rates and high
indices of income equality usually contain an institutional set-up which
facilitates redistribution with growth.

Results of such a comparison for Korea are summarized in Fig. 5, The
horizontal axis represents the growth rate of the sectoral production over
1970—72. The vertical axis represents the equality measure described above
for 1971, A sector which guarantees both a higher growth and more equal-
ity above the average should be in the right-hand quarter, and though very

equality measure 1971,
0. 54
® nonmetalic quairying

0. 46

L]
othar manufacturmg

coal 0 42+

mining

fab, metal ® 0, 38

papet growth rate
! i ) [ ] I | : 1

T T T T T T T T
melal® 100 110 120 130 150 160 170 180 1070~72
are
mining

hasie metal
.

-

™ nonmetalic &
wood
L]

0, 26

0,224

0.187

chemical food &
.

0.14

Fig. 5. Sectoral patterns with regard to growth and equality: Korea
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tentative, it is important to identify such a sector as being specially attrac-
tive, and recommends itself for government stimulation. In Korea, the
textiles sector appears to be such a sector. Paper, fabricated metal, other
manufacturing, coal mining and quarrying show above average equality but
below average growth. The remaining sectors are least attractive.®@®

In passing, it is remarkable to point out that the growth and equity eff-
ects of allocations to “economic” sectors and “social” sectors have in com-
mon the absence of repercussions in the lower right-hand quarter. This
quarler stands for effects which can be associated with “exploitative activi-
ties” i.e. highest in growth but lowest in equality. This common feature is
obtained in spite of the different analytical tools employed in appraising the
economic and social sectors. In this respect it is significant to remark that
the double positive picture which the Korean economy gives in terms of
growlh and equality at the aggregate level (see previous section) is also
manifested at the more disaggregated sectoral levels (this section).

As a closing statement to this section it may be pointed out that in for-
mulating development policy, national or international, it can be instructive
to find out which countries have which exploitative activities and avoid
them, but at the same time study how their structures can be adapted into
desirable ones.

VII. Income Policies, Role and Effects

In conformity with accepted uses, the analytical form of the model treats

(29) These suggcestions require further study. It is important to know whether this pattern holds
for other years and other countries and how the rank of these sectors is affected when indirect
effects characteristic of input-output analysis are considered. Fig.5 has also implications for
international development policies. Conventional notions of the international division of labour
advocate the shift of labour-intensive scctors to labour-rich countries (developing countries).
These notions are often criticized on the ground that when a particular sector is to be shift-
ed, then one shilts together with it the growth and institutional hases of the sector; depen-
ding on the scctor, these bases can be advantagcous or detrimental to future development in
the developing country. Technological bases of different scctors can promote or dampen tech-
nological growth (i.e. elcctronics versus leather goods). Similarly, particular sectors have
institutional bases which can increase or decrease income equality. It is desirable, therefore,
that in proposals for an international division of labour, the principle of comparative advan-
tage should be reformulated to consider simultaneously the desire in developing countries to
take over sectors which promote technological growth and income equality.



— 78 — R oW oW & HXVIZ #29

aim variables as unknown and instruments as given. The complete policy
form is usually described as the reverse, with all aim variables taking the
form of fixed targets and instrument variabes becoming unknown.

Now an interesting situation arises when a model contains a substantial
number of aim variables which require fixation, as in the comprehensive
model studied here. The question presents itself whether there exists a
certain meaningful ranking that can tell us whether specific aim variables
should be fixed first, and which others should follow later.

The answer to this question runs along the following lines. Granted for the
moment that there are no political preferences which dictate the form in
which the model is to be used or specify the aim variables that have to be
fixed first before others, we may inquire, on purely technical grounds, into
the most logical selection procedure. It is a common-sense argument that in
such a situation we should put side by side the matrix structures of a num-
ber of conceivable alternative policy forms and select that one which po-
ssesses the simplest structure to serve as a starting point. It logically follows
also that after starting with the simplest structure one should extend it
later to more complex structures. In this way the analytical form of the
model is adapted in a step-wise manner to the fixation of targets for more
aim variables of a more complex nature until the complete policy form is
approached. For our particular purpose, we shall consider that as we move
to forms whose mathematical structure fall into a larger number of orders,
we approach a simpler structure. By shuffling rows and columns we can
triangulate the particular structures of alternative forms and observe which
structure is simpler.

Application of this procedure shows that the policy form which couples
income targets with tax instruments happens to produce the simplest
structure, and, as a result, constitutes the most suitable first policy problem.
This coupling of incomes to taxes can be considered the natural core of
the planning model. This problem is shown in Fig. 6 (compare Fig. 1 which
gives the analytical form with Fig. 6 standing for the simplest policy
form).

In addition, the analysis shows that after this first policy form, the most
logical step is that in a second round such supplementary aims as higher
nutrition, housing, education etc., for the poorest social group can be fixed,
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Fig. 6. Policy form with fixed disposable idcomes (h=1, .+

,4,9, 10;8=5, ++-8)

public allocations towards these ends being the instruments; while in a third
round the planning of employment targets and manpower balances can be

introduced, making use of public allocations to educational as well as non-

educational sectors.

The first policy form in which for each social group incomes are fixed and

taxes are made unknown, has been simulated too. The following

alternative strategies of income redistribution were run.

Table 2—1. Alternative strategies

three

(Y? billion won per thousand persons)

Analytical projections Strategy 1 Strategy 2 Strategy 3

- 1968 1974 1980 1968 1974 1980 1968 1974 1980 \ 1968 1974 1980
Y 0214 . 0456 .0903 .0221 .0463 .0909 .0221 .0463 .0909 .0221~ .0463 .0909
Yi .0397 .0681 .1225 .0397 .0681 .1225 .0366 .0654 .1202 .0397 .0681 .1225
Y .0372 .05626 .1027 .0372 .0526 .0372 .0526 ,1027 .0364 .0519 .0965

.1027

Table 2 gives the consequences of each of these strategies. The following

conclusions can be drawn.

1, The first strategy which stipulates an increase in the disposable income
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Table 2—2. Conscquences of alternative strategies of fixing targets of income,
(In billion won and thousand persons)

Strategy 1 Stralegy 2 Strategy 3

1968 1974 1980 1968 1974 1980 1968 1974 1980

X, .27 —.56 —2.66 —.06 —.39 —L.27 A .32 .13
X -.53 —1.26 -—-308 ~-.29 —.6 —13 -—.26 —.33 —.49
Xio -1.7 -—337 -7.58 —.54 —1.23 —3.00 —.18 -—.33 —.7
hé X .0 --.16 —.2

X —2.47 —6.22 —15.68 —1.03 —2.6 —6.57 —.23 —.59 —148
F 9.15 11.36 16.94 1.18 2.1 4.4 .01 .30 .83
Dt —12.31 —30.26 —75.5 -—5.14 ~12.66 --31 61 —.03 —1.73 —5.99
D? —~1.32 —3.08 —7.52 —.74 —1.48 --3.34 —.69 —.86 —1.28
St .35 .8 1.94 .55 .64 1.02 1.06 .84 .72
S? —.002 —.24 —-.81 —.003 —.37 —.8 —.008 —.71 —1.35
D8t —12.66 —31.06 —77.44 -—5.69 —13.3 -32.63 —1.09 —2.57 —6.71
D*— 82 —1.32 —2.8¢ —-6.71 —.7 -—-1.11 -2.5 —.68 —.15 .07

BUGF 12.47  16.22 25.68 1.03 2.6 6.57 .23 .59 1.48

of wage earners without affecting the disposable income of other groups is
seen to carry a number of shortcomings in other respects; an increasingly
lower GDP which at the end of the third period involves a reduction of
—15,68 b.w., higher requirement of foreign capital inflow +16,94 b.w.,
higher bﬁdgetary deficit +25, 68 b.w. In addition, this strategy causes un-
employment for both manpower types.

2. The second strategy, which transfers income {rom salary earners to
wage earners partly reduces the above strains and can be described to
satisfy more readily eventual restriction on solutions of unknown variables,
e.g. for D=8, 0=1,2; X; F; and BUGF.

3. The third strategy, which transfers the income {rom employers etc. to
wage earners, can be described to be the most plausible of the three on
the grounds of satisfying most closely eventual constraints on employment
contraction, total product, foreign-capital inflow requirements and the budg-
etary deficit.

4, In a comparison between the three strategies, it is evident that redis-
tribution of income away from employers is more effective than other forms
of income redistribution. In this connection, it may be observed that histo-

rically, too, in the process of development a trend is often observed towar-
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ds a larger income share for wage and salary earners at the cost of the
income share of the group of employers etc.

VIII. Additional Remarks

The empirical investigation of the model in both its analytical and policy
forms allows of making a few observations of a general nature. In a com-
parison between the multiplier effects of (the common) exogenous variables
in both the analytical and policy forms it is found that for most unknowns
the effects can be substantially different between the two forms, This testi-
fies to the high sensitivity of the reduced form to the particular specifica-
tion of the model structure.

Table 3 gives impact multipliers for the first period representing the
consequences of sudden changes in the non-controllable variables for several
unknowns. The same change in total exports, N, leads to opposite effects on
foreign capital inflow F depending on whether the structure of the model
is analytical or policy. The effects of changes in lagged births, Ri-,,, show
similar divergencies.

Table 3. Selected impact multipliers (for 1968) of non-controllable
variable in the analytical and policy forms.

Total exports Analytical N Policy  Lagged births Analytical R;.13 Policy

X . 0632 .073 . 0051 0
F . 0223 —. 0373 . 0015 0
Dt —.1968 —.49 . 9901 0
D2 —. 0426 —. 0429 . 0167 0
St L1758 . 1872 1.8414 1.8677
82 —.0014 —. 0013 . 0002 0

It is also worthwhile to investigate and compare the predictive performan-
ces of the analytical and policy forms. The proposition by Tinbergen(1970)
that highly-ordered model structures give solutions which are more reliable
than the outcome of model structures with less orders cannot be supported.
Compare the performances in columns 4 and 8 in Table 4, below. The
comparison shows a prediction advantage for the analytical over the policy
form, The results are surprising but consistent with the nature of the aim
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variables and instrument variables. The reason being that in the analytical
model the unknown aim variables of disposable income have a bigger base,
so that an absolute error in the unknown becomes a relatively small one,
But in the policy model, where income taxes are the instrument variables,
and which have a smaller base, an absolute error in their prediction can
become relatively speaking a very high one. In general, in most economic
models aim variables carry higher values than instrument variables.

Table 4. Predictive performance of the analytical and policy forms

Observed Solution Obs, = Sol. Observed Solution Obs. = Sol.

Analytical  qqq 1968 1968 Policy 1968 1968 1968
yu .33 . 2973 . 9009 zZu . 008207 —. 0454 wrong sign
v 1288 1287 9992 7 007 0058 1.21

Y8 .4941 . 5187 1.0502 zs . 044353 . 0884 .5

Finally, although simpler structures involve less computational time in
solution and inversion than more complex ones, such economies appear to
be not significant in the present context, given the relatively small size of
the applied models. For what it may worth, there is the advantage for the
policy form of eliminating the otherwise non-linear shape of individual
relationships in the analytical form.
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