Working Paper Series No. 78

EVALUATION OF THE INVESTMENT ALLOCATION
VITH THE SEMI-INPUT-OUTPUT METHOD:
THE CASE OF YUGOSLAVIA’S BALANCE OF
PAYMENTS ADJUSTMENT IN 1980-86

Andrej Hartman
April 1990

Andrej Hartman was a participant in the MA Programme (Economic Policy
and Planning) at the Institute of Social Studies, 1988/89.

This paper was submitted in partial fulfilment of the requirements for
the Degree of Master of Arts in Development Studies of the Institute of
Social Studies.







TABLE OF CONTENTS

Chapter 1. INTRODUCTION

1.1. Objective and Methodology of the Research

1.2. Historical Background: from an Economic Miracle to the Brink of
Bankruptcy

1.3. Economic Performance in 1980-1986: The Stagflationary Trap

Chapter 2. THE BALANCE OF PAYMENTS ADJUSTMENT

2.1. Introduction

2.2. The Theoretical Framework: The Absorption Approach to the Balance of
Payments

2.3. Expenditure-Switching Policies

2.4. Expenditure-Reducing Policies

2.5. Supply-Side Policies

2.6. Adjustment Policies Pursued in Yugoslavia in 1980-1986

Chapter 3. THE SEMI-INPUT-OUTPUT METHOD

1. Introduction

2. The Semi-Input-Qutput Method

3. The Semi-Input-Qutput Model

4. Application of the Semi-Input-Output Model to Yugoslavia
3

3

3

w W w w

.4.1. Purpose and Motives of the Application
.4.2. The Basic Framework

.4.3. Results

Chapter 4. THE ROLE OF RESOURCE ALLOCATION IN THE ADJUSTMENT PROCESS IN
1980-1986

4,1, Investment Allocation Framework
4.2, Investment and the Adjustment Process in 1980-1986
4.3, Allocative Performance in 1981-1986




Chapter 5. CONCLUSIONS AND POLICY RECOMMENDATIONS

APPENDIX I

Table 1: Sectoral Classification Scheme Used in the Semi-Input-Qutput Model
for Yugoslavia

Table 2: Matrices and Vectors Used in the Semi-Input-Output Model for
Yugoslavia - the International Part

Table 3: Matrices and Vectors Used in the Semi-Input-Output Model for

Yugoslavia - the National Part

APPENDIX II

Table 1: Gross Social Product in the Social Sector by Sectoral Origin at
Constant 1972 Prices

Table 2: Technical Structure of Fixed Assets in the Social Sector, by
Productive Sector at Constant 1972 Prices

Table 3: Investment in Fixed Assets in the Social Sector, by Productive

Sector (at Current Prices)
Table 4: Structure of Investment in Fixed Assets in the Social Sector, by

Productive Sector

BIBLIOGRAPHY




1. INTRODUCTION
1.1. Objective and Methodology of the Research

After the outburst of the foreign exchange crisis in 1979, Yugoslavia
entered a period of economic crisis, characterized by a slowdown of economic
growth, accelerating inflation and falling standards of living. After eight
years of severe adjustment, the prospects for recovery and sustained
economic growth are still not to be seen. Which factors are responsible for
the failure to get out of stagnation? The persistence of the crisis points
to certain medium- and long-term factors, and one of the first to think of
is the system of investment allocation. The main objective of this research
is to evaluate the efficiency of the allocation of investment resources in
Yugoslavia during the 1980-1986 period in the context of balance of payments
adjustment.

The investment pattern in this period developed under strong influence of
policies adopted to tackle the balance of payments problem. As a general
theoretical framework to explain their impact upon the economy in general
and upon the investment in particular, the absorption approach to the
balance of payments adjustment is used. In order to evaluate the efficiency
of investment allocation, the actual investment pattern is compared with an
"optimal" pattern, obtained from the application of the semi-input-output
model to Yugoslavia.

The paper is structured as follows. The rest of chapter 1 provides a brief
description of economic developments prior to 1980 that led to the present
economic crisis, and of economic performance during the 1980-1986 period.
Chapter 2 introduces the essentials of the absorption approach to the
balance of payments and the principal policies that are used for the correc-
tion of the external disequilibrium. Chapter 3 presents a description of the
semi-input-output model, the specification and the results of the basic
model for Yugoslavia. After giving a brief account of the investment al-
location framework, chapter & evaluates the actual investment pattern by
comparing it with the solution of the semi-input-output model. The main

findings of the paper and some policy recommendations are summarized in

chapter 5.




1.2. Historical Background: From an Economic Miracle to the Brink of

Bankruptcy

By any standards Yugoslavia’s development achievements in three decades
after the World War II. have been remarkable. After about ten years of the
post-var reconstruction, the country entered a period of rapid economic
development accompanied by profound structural changes, transforming an
economically backward and agrarian society into a semi-industrialized
country (some main indicators of past economic developments are presented in
Table 1). Rapid economic growth (during some sub-periods ranking among the
highest in the world), based on the strategy of accelerated industrializa-
tion, was the principal characteristic of the country’s economic performance

until this decade.

Table 1: Main Macroeconomic Indicators of the 1956-1986 Period

Real growth rates (%)

Gross social product 8.0 5.3 6.1 1.3
Gross social product per capita 6.8 4.3 5.1 0.3
Gross social product in industry 12.2 6.4 7.5 3.0
Gross social product in agriculture 3.2 1.5 3.3 1.5
Employment 5.6 2.0 3.9 2.6
Industrial employment 6.8 2.5 4.9 3.2
Labor productivity 2.4 3.3 2.2 -1.3
Real personal incomes (social sector) 7.0 5.7 1.8 -3.0
Gross investment in fixed assets 12.1 3.5 8.0 -5.9
Merchandise exports 12.8 6.8 2.1 2.5
Merchandise imports 11.1 8.6 5.5 -6.0
Nominal growth rates (%)

Retail prices 5.6 15.7 18.2 50.8
Share in gross social product (%)

Gross investment in fixed assets 31.8 30.1 34.1 27.0

Source: Statistical Yearbook of Yugoslavia, Federal Institute of Statistics,
various issues.




Between 1956 and 1979, annual growth in real gross social product1
averaged 6.5 percent and 5.5 percent per capita, an outcome fostered by a
dynamic expansion of industrial production. Growing at 9.0 percent annually
over the period 1956-1979, industry became the dominant productive activity
in the economy, accounting for almost 40 percent of total gross social
product in 1980. The principal policy for achieving rapid pace of in-
dustrialization, extensivelly employed throughout the post-war period, was
the mobilization of a large share of domestic resources for investment in
fixed assets. As a result, investment rate was as high as 32 percent over
the entire period and never declined below 30 percent. This heavy reliance
upon investment was a salient feature of the country’s development strategy
which, as will be discussed later, had an immediate bearing on the develop-
ments that subsequently led to the economic crisis of the 1980s.

An integral part of the industrialization strategy was a growing integra-
tion with the world economy. Although balance of payments difficulties arose
from time to time, mainly as a consequence of the over-riding and invariable
priority that was attached to the economic growth objective, until early
seventies merchandise exports and imports grev faster than gross social
product. This pattern developed as a result of an explicit policy to pursue
import substitution and export promotion simultaneously (see Chittle, 1977),
although the emphasis placed upon each of the two strategies changed from
one period to another in correspondence with the changes in domestic
development goals and external economic conditions.

Institutional changes that have been introduced in several stages until
1964 were geared towards a gradual transformation of the economic system
from a centrally planned to a more market oriented system. Extensive
economic reforms that were initiated in 1965 represented the culmination of
this process, shaping the basic institutional framevork for subsequent two
decades. The primary objective of the reforms was to establish the market as
the principal mechanism for allocation of resources, and to open the economy
towvards world markets. A substantial decentralization and destatization took
place by transferring many functions from the federal to the lower levels of

government, and to enterprises and banks. The fiscal and financial systems




wvere reformed. The multiple exchange rate was replaced by a single exchange
rate, tariffs and import controls were reduced, and a substantial devalua-
tion took place. The structure of relative prices was altered to reflect
world prices. The decision to open the country to foreign investment in 1967
wvas also part of the same liberalization process.

The second half of the 1960s and early 1970s, until the beginning of the
first o0il crisis, were characterized by a continuing substantial rate of
economic growth, although the pace already showed signs of deceleration.
Priorities continued to be long-term development goals; short-term demand-
oriented stabilization policies were confined to a very limited set of
available policy instruments. For example, the fragmentation of budgetary
authorities greatly handicapped the role of fiscal policy as an instrument
of economic policy. In addition, the philosophy that budgets should be
balanced created the pro-cyclical nature of fiscal policy (Horvat, 1971,
p.157). Monetary policy could also exert only a limited impact upon macro-
economic variables, which was among other factors due to a widespread
practice of financial indiscipline (see Knight, 1984) and to the absence of
a capital market. Economic management, significantly handicapped by the
reduction of policy instruments, thus failed to cope with the developments
that ensued from the liberalization of the economy. The consequences were
reflected in the overall performance of the economy - despite the long-term
grovth of output, inflation, unemployment and balance of payments dif-
ficulties became deeply entrenched problems of the Yugoslav economy.

During this period, the growth path of the economy has become closely
linked with the balance of payments situation as the logical consequence of
the opening of the economy to the outside world. Exports still grev faster
than gross social product, but began to lag behind the growth of imports.
Instead of moderating the expansion of imports, intensive process of import
substitution boosted imports of intermediate goods which more than compen-
sated for the decreasing share of imported final goods. Strong dependency
upon flows of intermediate goods from abroad has become a salient structural
feature of the economy ever since. Over the period, Yugoslavia ran only

moderate deficits in the current account, but the structure of the latter




gradually changed. The share of merchandise exports consistently declined in
favor of non-factor services (tourism, transport) and workers’ remittances,
wvhile the share of merchandise imports remained relatively stable. As a
result, the trade balance was in constant and substantial deficit, which wvas
covered by the surplus in non-factor services and current transfers from
abroad.

The relationship between merchandise imports, exports and domestic
economic growth developed into a specific pattern, which has caused cyclical
fluctuations in the Yugoslav economy (see Horvat, 1971). A typical cycle
began by an expansion of exports, both compared to the growth of output and
imports. When export expansion translated itself into domestic growth, this
in turn required an increased inflov of imported intermediates, and created
induced demand for imports of consumption goods. With increased domestic
final demand, crowding out of exports occurred - producers tended to divert
tradeables from foreign to domestic markets where it was easier to sell than
abroad. The down-turning point of the cycle started - economic growth rates
slackened as a result of foreign exchange shortages and tighter domestic
demand policies. The slowdown again stimulated exports, and the economy
entered a nev cycle.

The stop-go pattern of economic growth continued during the seventies, but
this time coincided with the adverse effects of the external shocks. In
1973-1975 and 1978-1979, increases in oil prices worsened Yugoslavia’s terms
of trade; the world-vide recession reduced demand for Yugoslav exports and
cut dowvn workers’ remittances; increases in real interest rates in interna-
tional financial markets in the later period placed an additional burden on
the balance of payments. The adjustment strategy that Yugoslavia chose to
cope with deteriorating external conditions was an ambitious restructuring
of the economy achieved by an acceleration of investment. The aim was to
maintain historically high rates of output and employment and at the same
time to reduce vulnerability of the economy to external shocks. An import
substitution trade strategy was believed to be the most appropriate strategy
to achieve both objectives simultaneously. First, the Yugoslav economy has

become strongly dependent upon imported intermediates since the 1965




reforms. With rising oil prices it was felt that the increased dependence
upon imports tended to diminish long-term perspectives of economic growth.
Second, export pessimism developed as a result of the recession and growing
protectionist barriers in most importént trading partners in Western Europe,
and increasing competition from other industrializing countries.

In accordance with this general orientation, in the 1976-1980 planning
period Yugoslavia embarked upon the strategy of accelerated investment
effort directed towards the priority sectors, predominantly in the raw
materials and infrastructure base of the economy. The share of total fixed
investment in gross social product (in current prices) rose to 36.9 percent
over the 1976-1980 period, compared to 32.1 percent in the previous five-
year period. Domestic savings, though, could not keep pace with the rapid
expansion of fixed investments (underlying causes of such investment over-
spending are analyzed in Burger, 1984) and the savings gap had to be filled
vith foreign savings. A recourse to foreign borrowing was further stimulated
by the increased 1liquidity in the international financial markets. These
developments were mirrored in the external balance. As a consequence of
investment-led domestic growth, heavy purchases of capital goods from abroad
additionally burdened the import bill (which has been already rapidly grow-
ing due to oil price increases), which in combination with sluggish growth
of exports produced historically high deficits in the current account. In
1977-1980, the current account deficit averaged USS 2,198 million, reaching
the peak of USS 3,661 million in 1979 (equivalent to 6 percent of gross
social product). Total gross external debt in convertible currencies esca-
lated from USS 6.6 billion in 1975 to USS 18.8 billion in 1980, with the
debt-servicing ratio (repayments of principal and interest as a percent of
total current account receipts in convertible currencies) reaching 21.6
percent. With reduced access to foreign loans (due to general hardening of
lending terms in international capital markets and eroding creditworthiness
of Yugoslavia) and dried up foreign exchange reserves, a severe foreign

exchange crisis emerged in 1979 and marked the beginning of Yugoslavia’s

worst and longest economic crisis.




1.3. Economic Performance in 1980-1986: The Stagflationary Trap

The gravity of the balance of payments crisis dictated a marked tightening
of domestic economic policies since late 1979, and the implementation of a
package of macroeconomic stabilization policies in 1980 which was the first
in a series of stabilization programs that have been initiated since. Their
principal objective was to £ill the foreign exchange gap and enable trans-
fers of resources to the rest of the world, required to service the
accumulated foreign debt. The performance of the economy during the 1980-
1986 period (see Table 2) reflected the effects of the policies put in place

to pursue this objective .

Table 2: Selected Macroeconomic Indicators of the 1979-1986 Period

Real growth rates (%)

Gross social product 7.0 2.2 1.4 0.5 -1.0 2.0 0.5 3.5
Private consumption 5.2 0.7 -1.0 -0.1 -1.7 -1.0 0.0 4.5
Public consumption 7.9 -1.0 -4.8 -0.7 -5.1 -0.2 1.9 4.6
Fixed investment 6.4 -5.9 -9.8 -5.5 -9.7 -9.6 -3.7 3.5
Employment 4,3 3.2 3.0 2.3 1.9 2.1 2.5 3.0
Number of job seekers 2.5 3.0 3.0 6.6 5.6 7.1 6.6 4.5
Labor productivity 2.6 -1.0 -1.6 -1.8 -2.8 -0.1 -1.0 0.5
Real personal incomes

(social sector) 0.0 -7.5 -5.0 -3.3 -10.3 -6.1 2.8 10.1
Merchandise exports 4.0 11.0 5.0 -9.00 0.0 8.0 7.0 -3.0
Merchandise imports 18.0 -10.0 -13.0 -14.0 -7.0 -5.0 2.0 6.
Nominal growth rates (%)

Retail prices 21.9 30.4 46.0 29.5 39.1 56.7 75.7 88.1

Share in GSP (%)
Fixed investment 38.4 35.1 31.0 29.2 25.3 23.0 23.1 22.2




Table 2 continued

1979 1980 1981 1982 1983 1984 1985 1986

Trade balance (billions of
US dollars) -7.2 -6.1 -4.8 -3.1 -2.2 -1.7 -1.6 -2.0

Current account balance

(millions of US dollars) -3661 -2291 -750 -464 274 504 833 1100
Debt servicing ratio (X of

current account receipts) 20.0 21.6 23.7 26.7 34.2 36.8 38.6 39.5

Source: Statistical Yearbook of Yugoslavia, Federal Institute of Statistics,
various issues.

OECD Economic Surveys 1984/1985 and 1987/1988: Yugoslavia, OECD
(for indicators under the heading "Others").

Except for the year 1986, when there vas an upturn in the rate of economic
growth and of real domestic final expenditure (as a result of the policy-
induced revival of domestic demand coinciding with the fall of oil prices
and world interest rates), the economy experienced a long period of stagfla-
tion, unparalleled in the country’s history. The real growth of gross social
product averaged 1.3 percent, while inflation accelerated from 30 percent in
1980 to 88 percent in 1986. Despite slack economic conditions, employment
continued to grow at rates much higher than those of output growth. The
"social role" of enterprises which makes lay-offs extremely difficult,
coupled with strong social pressure to alleviate unemployment, explain the
continuous growth in numbers employed. As a result, labor productivity wvas
on a downward trend throughout the period 1980-1985, adding to stagflation-
ary tendencies. Unemployment nevertheless kept increasing because of the
growth in labor force and continuous outflow from agriculture.

Domestic demand grew rapidly throughout the period in nominal terms, but
declined in real terms in the period 1980-1984; in 1985 and 1986 it also
grew in real terms. The structure of domestic demand vas also altered
substantially. By far the most significant cutbacks were in fixed

investment; next largest fall in real terms was in public consumption, while




private consumption was the least affected, although the decline in real
personal income per worker was much sharper.

Despite unfavorable international environment in the beginning of the
1980s (rising oil prices, increased interest rates in international finan-
cial markets, the recession in the world economy), adjustment policies
succeeded to produce dramatic improvements in the external balance. The
current account deficit which amounted to USS$ 3.7 billion in 1979 was trans-
formed into a small surplus in 1983 (US$S 274 million), which continued
groving consistently in the subsequent years so as to reach Uss 1,100 mil-
lion in 1986. Until 1985, this improvement was achieved primarily by large
reductions in imports, vhich caused supply bottlenecks, and in addition to
the effects of domestic real demand compression adversely affected output
performance. On the other hand, export volumes did not increase rapidly nor
consistently, which vas partly due to depressed export markets and partly to
deficiencies of domestic foreign exchange rationing schemes. The significant
improvement of the current external balance has stemmed the rise in foreign
indebtedness since 1981. Since then, the total gross external debt in con-
vertible currencies remained roughly stable at US$ 18.5 billion (about one
half of gross social product). The debt servicing ratio, though, continued
to increase from 21.6 percent of total current account receipts in convert-
ible currencies in 1980 to almost 40 percent in 1986. To cope with this debt
burden, Yugoslavia was forced to seek a debt relief package with its
creditors in 1983 under the umbrella of the IMF, which was followed by

similar packages in subsequent years.
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2. THE BALANCE OF PAYMENTS ADJUSTMENT
2.1. Introduction

Various alternative ways of analyzing the balance of payments and
adjustment-related problems have been proposed, each of them having its
roots in a particular school of economic thought. Three broadly defined
approaéhes to balance of payments may be distinguished: the traditional or
elasticities approach, the Keynesian, and the monetary approach
(Gowland, 1983, p.70). The central and common feature of all the theories is
the proposition that the adjustment effect - the improvement of the balance
of payments deficit - 1is brought about by a change of the domestic price
level relative to prices in trade-related economies. As a consequence,
demand for exports tends to rise and conversely for imports to fall, both
effects leading to an improvement in the balance of payments deficit. It is
the mechanism by which the change in relative prices is achieved that marks
the fundamental distinction between the three approaches. The traditional
approach relies mainly on the price mechanism in line with the classical
view on the functioning of the economy; the second, draving on the basic
postulates of the Keynesian theory of income determination, emphasizes the
relative income movements; and the third, having the quantity theory of
money at 1its core, views the balance of payments adjustments primarily as
monetary phenomena.

There is no doubt that all three theoretical approaches need to be taken
into account when formulating a consistent framework for adjustment
policies. It 1is, however, beyond the scope of this presentation to discuss
each of them separately and in detail. Instead, a brief theoretical account
of the adjustment process in terms of a synthesis of the traditional and the
Keynesian approach, known as the "absorption approach", will be given. The
concepts introduced by this approach became standardized categories in

the literature on the balance of payments adjustment.
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2.2. The Theoretical Framework: The Absorption Approach to the Balance of

Payments

The absorption approach was first formulated by Alexander (1952) and is
primarily concerned with the short-term effects of devaluation upon the
balance of payments. The advantage of the approach is that it provides a
general analytical framework for studying the behaviour of the economic
system as a whole, taking into account both the price and income aspects of
the adjustment process. It is devised in aggregate terms and allows the
inclusion of a theory of money in the adjustment analysis as well. The
approach, though, abstracts from capital movements.

The starting point of the analysis is the following basic national ac-

counting identity (using conventional symbols):
Y=C+I+G+X-M (1
Rearranging eq. (1) gives
X-M=Y-(C+I+G) (2)
Using new symbols B and A it can be written
B=Y-a4A (3)

Equation (3) shows explicitly that the foreign balance (B) equals the dif-
ference between output (Y) and total domestic expenditure or absorption (A).
Obviously, a deficit in the foreign balance can be corrected either by
increasing real domestic output or by reducing domestic absorption. A change

in the foreign balance equals then
dB = dY - dA (4)

The change in absorption (dA) depends upon two sets of factors - those which
cause it to vary in relation to income and those which are independent of
the income 1level. The impact of the first set of factors is given by the

marginal propensity to absorb (c), vhich can be defined as the sum of the
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propensities to consume and to invest, well-known from the Keynesian
analysis. The second set of factors captures changes in absorption coming
from any other cause than the change in real income (dD). In algebraic terms

it can be written (following the exposition in Scammell, 1975, p.47):

dA = cdY - dD (3)
Combining eq. (4) and (5) gives

dB = (1 - ¢)dY + dD (6)

Eq. (6) represents the crux of the absorption approach. It states that the
change in the foreign balance depends upon three components - one resulting
from changes in real income (dY), one from the marginal propensity to absorb
(c) and one from the direct effects on absorption (dD).

So far nothing has been said about the driving force that starts the
adjustment process. From equation (3) it is apparent that the deficit can be
corrected either by increasing output or by reducing expenditure. Following
this distinction, policies to cure a balance of payments deficit are tradi-
tionally divided into expenditure-switching and expenditure-reducing

policies (Sodersten, 1970, p.272).
2.3. Expenditure-Switching Policies

The purpose of expenditure-swvitching policies is to switch demand away
from foreign goods to domestic output. For the success of these policies it
is essential that they ultimately induce a reallocation in resources avay
from non-tradeable to tradeable (export and import-competing) sectors. For
this reason, the ability of the economy to supply the additional output is
critical to the outcome of adjustment. Theoretically, only if the economy is
operating below full capacity utilization and the supply elasticities are
sufficiently high, the expenditure switching does not create inflationary
pressures. In practice, however, and particularly in developing countries, a
number of ‘"structural"™ factors reduces these elasticities which wusually

gives rise to a combination of an increase in output and in general price
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level. In condition of full employment, though, expenditure-switching gener-
ates nothing else but inflation.

Expenditure-switching policies may be divided in two categories, general
and selective. The principal example of the former is devaluation. Its
impact upon balance of payments deficit will be now discussed in the absorp-
tion approach framework.

Devaluation works through changing the relative price-level in a country
vis-a-vis other countries. By lowering the price of domestic currency in
terms of foreign currencies, it generates price incentives which tend to
lover domestic demand for imports and raise foreign demand for exports. On
the supply side, by improving internal terms of trade in favor of export and
import-substituting sectors, depreciation improves competitiveness of these
sectors and raises the incentive to produce for exports and substitute for
imports.

The total effect of depreciation upon real income is determined in two
stages: the first is the change in the foreign balance (X-M) induced by
depreciation, the second the multiplicative effect of (X-M) upon income. The
first stage opens the question of conditions which have to be met for a
devaluation to have a positive effect upon the trade deficit. The tradi-
tional approach, formulated in the Marshall-Lerner condition, states that
the sum of the elasticity of demand for a country’s exports and of its
demand for imports has to be more than unity. The assumptions of this
theorem are rather restrictive: high supply elasticities in the depreciating
country (which implies that the economy operates below full-employment) and
equilibrium in the trade balance wvhen depreciation takes place. It also has
to be borne in mind that demand and supply elasticities are conventionally
defined ceteris paribus, but with devaluation other prices and incomes
certainly change; therefore, "the use of partial elasticities in connection
vith devaluation can easily be misleading" (Sodersten, 1970, p.284).

If a positive change in (X-M) does take place, the Keynesian-type income
multiplier mechanism is set in motion. By how much income increases depends
on the increase of (X-M) and the value of the foreign trade multiplier,
wvhich reflects the general structure of the economy and the capacity of the
rest of the world to absorb the increase in exports from the devaluing
country. The crucial condition for this process to expand income is the

existence of unemployed resources in the economy.
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The net effect of the increase in income on the balance of trade does not
comprise the total amount of increase in production, but the difference
between this and the induced increase in total absorption. The value of the
marginal propensity to absorb (c) is therefore of strategic importance in
determining the income effect of depreciation upon the trade deficit. Only
if it is less than unity does a positive change in income improve the for-
eign balance.

If it is estimated that the adjustment mechanism will fail to bring about
the desired results because of a low degree of sensitiveness of the most
important variables, selective expenditure-svitching policies may be
adopted. The list of policies that can be classified under this heading is
practically inexhaustible. They can be broadly divided into commercial and
financial controls, but often fiscal instruments and tariffs are also ap-
plied for the same purpose. Usually their main task is to restrict imports
wvhen import elasticity is low.

The efficacy of selective policies as compared to devaluation is still a
controversial issue closely associated with the everlasting debate on the
efficiency of the market mechanism. Summarizing the debate, Bird concludes
that "those who believe in the superior allocative efficiency of the price
system oppose controls and prefer market-related policies, vhile those who
emphasize market failures in the areas of monopoly, externalities and income
distribution are more likely to favor them" (1985, p.228). The arguments put
forwvard in favor of controls are: first, they exert a prompt and direct
effect on imports; second, they may be imposed selectively, primarily to cut
down on imports of unessentials, thus making the most effective use of
scarce foreign exchange; and third, controls do not rely on a fall in output
to induce a reduction of imports (ibid., p.228). Counter-arguments emphasize
the adverse effects of controls on resource-use efficiency because they
jncrease the monopolistic position of domestic producers and encourage
inefficient import substitution. Yet the most persuasive objection to apply~
ing controls is the fact that they supress rather than solve the balance of
payments problem and may eventually result in a deterioration of the exter-
nal balance. It may be concluded with Bird that while controls "may in some
cases provide a useful short-run tourniquet in an emergency, they do not

generally offer a cost-effective means of correcting deficits in the long

run” (ibid., p.230).
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The absorption approach analysis clearly demonstrates that the aggregate
income effects of a depreciation upon the correction of the trade deficit
depend basically on two conditions: the existence of under-employment and on
the low value of the marginal propensity to absorb. If the first condition
is not fulfilled, output cannot be increased in the short run by the
devaluation induced extra demand. Then the alternative is to reduce domestic
absorption, either by policy measures lowering the marginal propensity to
absorb (c) or through the direct effect on absorption (dD). The latter
consists of secondary effects, caused by a rise in prices following a
devaluation at full employment. As they are not of primary importance for

the analysis in this paper, they will not be discussed here.
2.4. Expenditure-Reducing Policies

Vhen an economy operates at full employment level a short-term increase in
output is ruled out by definition. A correction of the balance of payments
deficit can be achieved only through a reduction of the marginal propensity
to absorb by applying expenditure-reducing adjustment policies.
Contractionary effects upon domestic demand can be achieved by restrictive
fiscal and monetary policies, familiar from the more orthodox macroeconomic
theory; heterodox policy approach suggests also the use of income policies.
By deflating domestic income these policies reduce demand for imports which
may be sufficient to correct a deficit. In addition, by changing internal
terms of trade betwveen domestic and foreign goods, they tend to improve the
competitiveness of the export and import-competing sectors and consequently
induce a svitch of demand from foreign to domestic output. There is often an
implicit assumption that a contraction of domestic demand automatically
boosts exports. It will do so only provided that the goods freed by the drop
of domestic absorption are demanded by foreigners. In the extreme case, if
the reduction of domestic expenditure releases non-tradeables only, the
effect on the external balance will be negligible, whereas the economy will
be driven into recession and unemployment. For this reason, wvhen switching
effects are required, expenditure-switching policies are superior. The main
purpose of employing expenditure-reducing policies is therefore to reduce

domestic  absorption to the level which is required to support

expenditure-switching policies.




16

2.5. Supply-Side Policies

Until early seventies, excessively expansionary domestic demand was typi-
cally considered the primary cause of deteriorating current accounts, and
policies discussed in the previous two sections vere deemed satisfactory to
cope with the problem. With the dramatic rises of o0il prices in 1973 and
1979 many oil-importing developing counties were suddenly faced vwith severe
and persistent balance of payments problems. Once a recourse to reserves of
foreign exchange and external borroving had been exhausted, they had no
choice but to resort to the conventional weaponry of adjustment policies
consisting of short-term and demand-oriented corrective measures. The ef-
fects these policies produced turned out to be extremely costly in terms of
lost output, employment and welfare. As a response to these developments new
approaches to the balance of payments adjustment were proposed. They appear
under different names, such as "structural adjustment" (used particularly by
the World Bank and the IMF), "a real economy" strategy or "adjustment with
growth" (Killick et al., 1984), "structural policies" (Bird, 1985, p.230).
They are all based on the explicit recognition of the fact that in a case
of severe disequilibrium in the balance of payments, the problem of adjust-
ment cannot be successfully resolved only by restraining demand but also
by stimulating supply.

The emphasis on supply-side adjustment as an alternative to the tradi-
tional demand management places more weight on development objectives, such
as economic growth and employment, which were usually left out in the
balance of payments adjustment programs. The arguments provided in favor of
the supply-oriented adjustment point out that such a strategy " would permit
equilibrium to be restored at a higher overall level of economic activity
and it would minimize the conflicts between the policy objectives of
stabilisation, growth and social welfare" (Killick et al., 1984, p.272).
Even the International Monetary Fund which has been frequently criticized
for the oversimplistic and too narrow views on the balance of payments
adjustment recognized that "economic growth and external equilibrium are
therefore complementary and mutually supporting objectives of economic
policy" (IMF, 1987, pp.7-8). It admits, however, that the growth aspects of
adjustment programs have only recently received increased attention (ibid.,

p.27). Killick rightly comments that the IMF "did not satisfactorilly bridge
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the gap between the Fund’s intelectual recognition of the need for a changed
approach to adjustment and its traditional practices” (1984, p.294).

Supply side policies may be defined as "measures designed to increase
directly the incentive or ability of the domestic productive sector to
supply real goods and services at a given level of aggregate nominal domes-
tic demand" (IMF, 1987, p.29). Another definition, proposed by Balassa in
the context of adjustment to external shocks, describes structural adjust-
ment policies as "policy responses to external shocks, carried out with the
objective of regaining the pre-shock growth path of the national economy"
(1981, p.1). Linking the policy prescriptions with the causes of the balance
of payments difficulties, Bird also emphasizes that "where deficits are
caused by underlying structural deficiencies, the long-run solution to
payments problems rests on structural adaptation” (1985, p.230). The role
of grovth of domestic output in the context of structural adjustment is
twofold: on one hand it may be seen as a basic objective of development per
se, and on the other (as the absorption approach discussed in the previous
section explicitly demonstrated) it may act as a way of improving the
balance of payments deficit.

The increase in the current level of output may be seen as coming from two
sources: from the improved utilization of the existing capacity, and from
the growth in that capacity. By reference to this distinction, IMF (1987,
p.30) classifies supply-side policies under two broad headings.

The first one includes measures to improve "the efficiency with which
labor, capital and other scarce resources are allocated among competing
uses" (IMF, 1987, p.30) which aim primarily at reducing various distortions,
vhich in the neoclassical terminology refers to the discrepancy between
prices and marginal costs. Measures of this kind are particularly attractive
since they attempt to increase the output from a given amount of resources
wvithout requiring additional investment. However, obstacles to eliminating
distortions are often deeply rooted in structural characteristics of
developing countries (Killick et al., 1984, p.286) and must be taken full
account of when designing policies to remove them.

The second group of policies aims at increasing the growth of productive
capacity over the medium-term. This can be achieved by a higher rate of
investment and by the choice of investments that yield a higher rate of

return. In this category fall incentives to raise the rate of fixed capital
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formation in the domestic economy and to increase the rate of return to such
capital, choice of the optimum set of public sector investments, expansion
of education and manpower training programs, and stimulation of technologi-
cal innovation (IMF, 1987, p.30).

To tackle the basic causes of the balance of payments disequilibrium,
major structural changes are required, usually extending over a longer
period of time. As the period of adjustment is lenghtened and the purpose of
measures required expands, it is no longer possible to distinguish betwveen
the adjustment process and the development process. Policies designed to
deal with payments deficits and chronic shortages of foreign exchange "are
part of the development effort... The task then becomes one of building
adjustment into the country’s development strategy and planning” (Killick et
al., 1984, p.299).

If this view is assumed correct, it has several important implications for
practical policy-making. First, the complexity and the long-term nature of
the balance of payments problems necessitates a package of measures which
has to be tailored to the specific economic situation, institutional
framework, political and social characteristics of a country in question.
That is why a variety of measures from the arsenal of development policies
can be used to deal with the structural adjustment in a particular country.
Second, it offers a justification to apply the theoretical approaches and
their policy prescriptions that have been originally devised for development
purposes also in the context of medium-term adjustment. One of such methods,

the semi-input-output method, will be introduced in the following chapter.
2.6. Adjustment Policies Pursued in Yugoslavia in 1980-1986

Since the beginning of the foreign exchange crisis in 1979, the most
immediate macroeconomic goal was to reduce the unsustainable current account
deficit in the face of cutoffs in foreign lending; later, the objective was
to generate sufficient surpluses in the current account in order to cope
with the debt-servicing burden. Unfavorable international economic condi-
tions in the early 1980s and large macroeconomic imbalances and structural
disequilibria, inherited from the previous period, made the task extremely
difficult. Every possible policy tool was employed that could produce the

desired effects upon the balance of payments in the shortest time possible,
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from traditional expenditure-reducing and expenditure-switching policies to
the physical rationing of some consumer goods in the first years after the
outbreak of the crisis. The coordination of these measures, however, was
poor, which was most clearly manifest in the rising inflation.

Expenditure-reducing policies consisted of restrictive fiscal, monetary
and income policies. They aimed at containing the nominal growth of domestic
absorption since under the conditions of unbridled inflation this was the
only way to achieve cut-offs in real domestic expenditure.

Because fiscal deficits in Yugoslavia do not exist, in line with the
traditional budgetary philosophy, the thrust of fiscal policy was to reduce
revenues and expenditures at the same time. Lacking more market oriented
fiscal instruments, the limits on public sector revenues were imposed every
year Dbetween 1980 and 1986, thus automatically cutting down the
expenditures. In addition, ceilings on the investment spending of the public
sector were set. The policies succeeded in reducing public sector expendi-
ture in real terms as well as in relation to gross social product. However,
this was almost exclusivelly due to the sharp decline in real net personal
incomes and investment expenditure in the public sector.

Monetary restraint which has always played an important role in demand
management, constituted one of the crucial components of the stabilization
packages in the 1980-1986 period. However, its effects fell far short of
expectations. The acceleration of inflation in this period is witness to the
failure of monetary policy to constrain the growth of nominal aggregate
demand. The main factors underlying this failure could be found in serious
institutional deficiencies of the financial system and lax financial dis-
cipline, which were compounded by the existence of substantial household
deposits in foreign currencies (devaluations automatically increased their
value in domestic currency, thus having the same effect as actual money
creation) and alternative channels of finance in the form of inter-
enterprise credit, over vhich monetary authorities had no control. These
factors undercut the attempts to control monetary expansion and contributed
to the largely accomodating stance of monetary policy. Interest rates,
contrary to declared objectives, remained strongly negative during the
entire 1980-1986 period - initially because of the fear that positive real
levels would increase financial costs of the enterprise sector, and conse-

quently fuel inflation, and later on because of inappropriate formulas for
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calculating real interest rates in conditions of the accelerating inflation.
Ceilings on domestic bank credit and net domestic assets, together with the
expansion of "selective credits" for priority needs (export, agriculture)
nevertheless contributed to a drop in the share of investment credit, with
most immediate effects on real fixed investment.

Income policy was directed primarily toward restraining the growth of
personal incomes in enterprises. Since 1980, this policy was implemented
through adoption of quantitative guidelines on the distribution of en-
terprise income, set out in social compacts between the government and
enterprises in the social sector. As a result, the rate of growth of net
personal incomes was kept consistently below the increase in the cost of
living until 1985, when a more relaxed policy stance was adopted. The ef-
fects of income policy were more pronounced on the cost side, enabling the
enterprise sector to raise the gross saving rate, than on the aggregate
expenditure side. Despite a sharp decline in real personal incomes, private
consumption hardly fell between 1980 and 1985; with the year 1986 included,
it in fact registered even a small real growth over the entire 1980-1986
period. This discrepancy between the growth rates of real personal incomes
and private consumption was due to the rapid increase in non-wage sources of
household income, particularly pensions, transfers from abroad and net
interest earnings (the latter two benefited mainly from the exchange rate
depreciation) and reduced household savings rates.

Expenditure-switching policies implemented in 1980-1986 were a combination
of general, market-based policies, such as depreciation of the exchange
rate, and selective policies, which mostly relied on administrative con-
trols.

Over a number of years before 1980, the ability to finance the large
current account deficits by foreign savings removed the need to maintain a
competitive real exchange rate. The nominal exchange rate had been lagging
behind domestic inflation, causing a substantial appreciation of the domes-
tic currency in real terms vis-a-vis the currencies of Yugoslavia's major
trading partners. In the period 1980-1986 exchange rate policy became one of
the pillars of the adjustment strategy. A sizeable depreciation of the dinar
in the middle of 1980, as a part of the first stabilization package, fol-
lowved by smaller adjustments of the real exchange rate in the course of the

year, only offset the over-valuation of the dinar from previous years. In
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1982 and 1983 the dinar was further depreciated in real terms, and since
then the nominal rate followed, with some fluctuations, the differential
between domestic and foreign inflation. During 1984-1986, the real exchange
rate vis-a-vis a basket of currencies was maintained below its 1979 level by
40 to 45 percent (calculated from OECD, 1984 and 1988).

The exchange rate policy was complemented by a combination of export
incentives and import restrictions. The former consisted of more selective
measures, such as preferential access to bank loans, subsidized interest
rates, tax rebates and preferential access by exporters to foreign exchange.
Given the severity of the foreign exchange constraint, adjustment in the
balance of payments relied most heavily upon restrictions of imports. Rather
than by increasing tariff barriers, they were implemented through the
rationing of foreign exchange. In the absence of an official market for
foreign exchange, allocation of foreign exchange was based on a complicated
set of rules, under which access to foreign exchange depended essentially
on the ability to earn it. Thus, enterprises that needed foreign exchange to
purchase imported inputs were forced to export. As a result, both efficient
as well as inefficient exports were stimulated. Similarly, administrative,
more or less ad hoc allocation of foreign exchange fostered inefficient
substitution of imports. This pattern led to significant distortions in the

structure of foreign trade that did not reflect Yugoslavia’s comparative

advantage.
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3, THE SEMI-INPUT-OUTPUT METHOD
3.1. Introduction

One of the crucial development problems is identifying the optimal pattern
of international trade for a given country, which is a part of the general
ijssue of efficient resource allocation. In the theory of international
trade there has been no more influential explanation of the international
trade pattern then that proposed by the theorem of comparative advantage. It
vas first formulated in terms of absolute advantage by A. Smith two cen-
turies ago, and developed subsequently by D. Ricardo as a comparative
advantage principle. The idea of comparative advantage is one of the oldest
and at the same time most controversial paradigms in economics which is
nevertheless still being extensively used to explain the pattern of interna-
tional trade, although in modern economics it has taken on much more
sophisticated forms. Probably the most popular theoretical approach based on
the idea of comparative advantage is that proposed by Hecksher and Ohlin.
Using some rather restrictive assumptions, it demonstrates that the optimal
resource allocation in the economy is attained when a country exports com-
modities which are intensive in the use of that country’s relatively
abundant factor of production and imports commodities which are intensive in
the use of a relatively scarce fgctor. The theorem has been widely
criticized on the grounds of its restrictive assumptions and inconsistency
of its predictions with empirical evidence. It has to be admitted, however,
that the explanatory power of the theorem is greatly improved if the basic
model (having only two factors of production, labor and capital) is expanded
to include other factors of production, such as natural resources and
quality of human capital (MacBean, 1978, p.130).

Despite serious criticisms of the Hecksher-Ohlin theorem several analyti-
cal tools have been developed and applied with the aim of determining a
country’s comparative advantage. Many of them are based on input-output
analysis since it is the only source that provides basic and consistent

information on inter-industry relations in the economy. The most important
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issues for which input-output analysis is particularly well-suited are the
measurement of import intensity of import substituting industrialisation,
the measurement of the contribution of import substitution and export promo-
tion to economic growth, and identifying the determinants of the pattern of
international trade; the programming extension of the basic input-output
model enables the calculation of comparative advantage in terms of shadow
prices (a survey of these methods is given in Bulmer-Thomas, 1982, pp.234-
251). The author also provides some of their main shortcomings (ibid.,
pp.245-246). For example, the method of calculating import intensity of
import substitution is appropriate if one is interested in the net foreign
exchange saving implied by a unit expansion of a particular sector; but the
method cannot tell anything on the efficiency with which imports are sub-
stituted by domestic production. Or similarly, the method of determining
relative factor intensity of imports and exports in line with Hecksher-Ohlin
theorem is problematic due to two reasons. First, the assumptions of the
theorem are considerably restrictive which consequently makes the relevance
of empirical results highly questionable. Second, inter-dependency between
the calculation of comparative advantage and the pattern of foreign trade
allows for no changes in the pattern of trade. Yet a historically given
trade pattern is of little use when comparative advantage is being studied.
This problem can be solved by using programming techniques, but simpler
methods exist. One of the most interesting is the semi-input-output method

that will be described at length in the following section.

3.2. The Semi-Input-Output Method

The semi-input-output method was developed by Tinbergen (1967, pp.92-99)
and later elaborated by a number of authors, among which Kuyvenhoven may be
credited to have contributed a major share of refinements to the method. The
method was originally designed in the framework of development planning as
an aid to appraise sectors so as to achieve "efficiency in accumulation,
production and foreign trade in underdeveloped countries having a minimum of

statistical information" (Bansen, 1972, p.XII). Based on the principle of
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comparative advantage it is best suited to underdeveloped countries with
open economies. It belongs to the family of multisectoral models and repre-
sents a special case of traditional Leontieff input-output analysis.

As a development planning method it reflects Tinbergen’s approach of
planning in stages which distinguishes a macro, sector (middle) and project
stage (Tinbergen, 1967). The semi-input-output method can be applied at both
the sector and project level of planning. In the present paper only the
sector level implications will be dealt with. In brief, the main purpose of
the sectoral approach as opposed to the macro or project level is to secure
a consistency check on the planned sectoral targets as well as that of the
economy as a whole. Results obtained at this stage are also valuable at the
project level, particularly when shadow prices are used to appraise in-
dividual projects.

The genuine feature of Tinbergen’s semi-input-output approach is the
division of sectors between national and international sectors (he also
distinguishes regional and local sectors but they are not relevant for the
present analysis) which is similar to the division between non-tradeables
and tradeables used by Little and Mirlees (1969, p.92). The classification
criterion is based on the level of transportation costs of the products
concerned; those with relatively high transportation costs fall in the
category of national goods while all others are grouped as international
goods. To the former group may be also added sectors whose output is never
internationally traded for technical, cultural or institutional (legal)
reasons. Typical examples of national sectors are construction, domestic
trade, transport, housing, utilities, education and all kinds of services.
In many economies their production represents a sizeable part of gross
domestic product. As Kuyvenhoven reports, in selected countries of the
European Community their share in total value added amounts to 35-65 percent
and 47-54 percent in total output; in selected developing countries these
shares show a wider variation, mainly depending on the relative importance

of primary activities: 34-64 percent of total value added and 34-54 percent

of total output (1980, p.259).
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The classification based on tradeability of products creates the distinct
character of the semi-input-output method. In a completely open economy
vhere all commodities can be traded, the problem of efficient resource
allocation may be solved by mere adherence to the prescriptions of the
comparative advantage principle. With the introduction of the national
sectors, however, this approach is no longer possible. An increase in demand
for products of the national sectors by definition cannot be met by imports;
it must be satisfied through production expansion in the national sectors
themselves. As increased demand for national goods to a large extent stems
from capacity enlargements in the international sectors, these must be
accompanied by proportionate capacity expansions in the national sectors

(assuming no excess capacity in the latter exist). In Tinbergen’s words:

If an addition of nev capacity to an international industry is
contemplated, by the carrying out of a definite project in an
international sector, this will result in an increase in the demand
for a number of national products, and a consequent need for expansion
of capacity in the sectors responsible for these products (1967, p.95).

In a world of perfectly competitive foreign trade, demand for the output
of international sectors can be always met by imports. As Kuyvenhoven
argues, the existence of demand for international products is not a suffi-
cient condition to create productive capacity as it is in the case of the
national goods (1980, p.259). It follows that the investment in an interna-
tional sector should be made together with the complementary investments
required in the national sectors if equilibrium in the economy is to be
maintained. The complementary investments in the national sectors together
with the contemplated investment in an international sector are referred to
as the "bunch" of investments. Any investment in an international sector
must be therefore appraised as a whole bunch, not in isolation.

The implications of this approach with regard to the treatment of inter-
industry relations are quite interesting: inter-dependencies among
international sectors are deemed irrelevant for production and investment
decisions. To calculate the exact capital requirements of different invest-

ment bunches only the information on intér—industry relations contained in
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the sub-matrix of the national sectors is required, hence the name semi-
input-output method. R

In order to evaluate whether an investment in an international sector is
attractive or not, in relation to investments in other international sec-
tors, a criterion of selection must be established. Tinbergen proposes such
a criterion that would reflect the contribution of the bunch of investments
to the development aims as well as the use it makes of certain scarce
resources (1967, p.96). It needs to be stressed that the choice of the
criterion is absolutelly independent of the semi-input-output method itself,
and in principle, any criterion may be applied. Vith reference to the semi-
input-output method it is only important that the selection criterion refers
to the bunch, and not to an isolated investment. In most empirical studies
applying the semi-input-output method, the criterion is formulated as a
cost-benefit ratio, measuring the total increase in generated value added
per unit of total capital requirements of the bunch. Two implicit assump-
tions are contained in this criterion, viz. that capital is the only scarce
factor of production, and that there are no differences between the social
value attached to consumption and saving. The highest ranking sectors
measured by the bunch criterion are the most appropriate candidates for
export promotion or import substitution, given open trade possibilities. If,
however, the possibility of increasing exports at given prices is expected
to become limited (when world demand for certain commodities is falling or
is price inelastic) or import substitution restricted, this situation can be
in principle handled rather easily. The international sector where such a
situation occurs is simply included among the national sectors, and the
procedure of appraising sectors is repeated, giving a nev ranking of the

remaining international sectors (see Kuyvenhoven, 1980).
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3.3. The Semi-Input-Output Model

This chapter introduces the structure of the basic semi-input-output model
and describes the procedure to derive the solution as well as the selection
criterion.

According to Kuyvenhoven (1972, p.2), the basic semi-input-output model

rests on the following assumptions:

(1) Sectors produce either national or international goods.

(2) Sectors are connected by input-output and capital-output relations
(implying that all traditional assumptions of input-output analysis
apply to this model).

(3) Capacities in all sectors are fully utilized.

(4) Gestation periods are sufficiently small to be neglected.

The following algebraic derivation of the semi-input-output model is based
mainly on Kuyvenhoven (1972, pp.2-4; 1974, pp.188-192; 1980, pp.260-261). A
combination of three sources was chosen in order to make the derivation as
tractable as possible without running the risk of oversimplification. The
variables in the model refer to changes over a planning period from 0 to 1.
The starting point is a simple input-output system with M productive sec-
tors, for which the basic sectoral balance equation in matrix notation can

be written as:

Ax+ £+ 3 +e (1)

%
L}

x = vector of changes in output during the planning period

A = matrix of input-output technical coefficients

f = vector of changes in final consumption other than for
fixed capital formation and net exports

j = vector of changes in fixed capital formation

e = vector of changes in net exports
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Eq.(1) states that the output of sector i is equal to its deliveries of
intermediate goods to other productive sectors plus deliveries to final
demand categories, of which all but net exports and fixed capital formation
are considered exogenous.

Fixed capital formation in the initial period is assumed to be known,
vhereas in the terminal period it is given by the accelerator-type
relationship. Vector of increases of capital goods deliveries over the

period can then be written:

j=hBx-3j (2)
where

h = capital stock-flov conversion factor

B = matrix of partial capital-output ratios

vector of fixed capital formation in the initial period

n
L}

Aggregate investment in the terminal year can be derived from eq.(2) simply

by summing up columnwise across the sectors:

i’j = h b x (3)
where
b = vector of sectoral capital-output ratios

[}

i’ sum vector

Eq.(2) deserves some further comments since it is a distinguishing con-
stituent element of dynamic input-output models. From input-output analysis
it is known that static models are characterized by treating all the com-
ponents of final demand as exogenous variables. To dynamize a model,
investment expenditure has to be made -endogenous. This is usually done by
applying the accelerator principle which is based on the assumption of fixed
relationship between demand for capital goods and changes in sectoral

output; the factor of proportionality 'is the well known capital-output
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ratio. In eq.(2) it is expressed in the form of the matrix of partial

capital-output ratios (B). Element bij of this matrix denotes investment of

good i per unit of output of sector j. To construct this matrix, deliveries
of capital goods by sector of origin must be allocated to sectors which
purchase them for their own investment purposes (what is obtained is the so-
called investment matrix), and then divided through by the output of these
sectors. Capital-output ratios may be average or incremental, depending on
vhether or not capacity exists at the beginning of the planning period (for
more instructive details on input-output models with endogenous investment
see Bulmer-Thomas, 1982).

The product of the matrix of partial capital-output ratios (B) and the
vector of changes in output (%) in eq.(2) gives investment throughout the
planning period. To obtain investment in the terminal year, the ratio of
investment in the terminal year to total investment over the period is
needed. This ratio is known as a capital stock-flow conversion factor; in
this model it is assumed uniform for all the sectors.

Substituting eq.(2) into eqg.(l) gives:

x=Ax-F+f+e (4)
vhere
A*= A + hB

showing that deliveries of intermediate and capital goods of sector i per
unit output of sector j are nov expressed in one single matrix.

Now we apply assumption (1) and divide M productive sectors in I inter-
national and N national sectors (M = I + N). Eq.(4) can be partitioned into
an international and a national part, vhich yields equations for production
increases in the international and the national sectors, respectively:

% * s
Xp = AII X7+ AIN Xy~ p+ fI + e (5)
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* *
Xy = Anp *r A 'y et iy (6)
where subscripts refer to the order of vectors and matrices.

Note that net exports do not appear in eq.(6), as by assumption the national
sectors do not enter foreign trade.
The general solution of the model for the changes in output of the na-

tional sectors caused by production expansion X1 in the international

sectors can be found by solving eq.(6):

g = gy - Al g xp - 3+ gy) )

Now suppose that output in the k-th international sector increases by an

amount (xI)k. To calculate the impact of this particular production increase

on the output changes of the national sectors, the output levels of all
other international sectors must be kept unchanged (due to assumed absence
of interdependencies among the international sectors). This requires that

vector X; from eq.(7) 1is replaced by a vector with all the elements zero

except for the element (xI)k, giving

L U (CEONECIONER NS (8)

vhere

* . *
(ANI) K= the k-th column of matrix Ayt

The 1last equation embodies two distinguishing features of the semi-input-
output method. First, non-tradeability of national goods makes output
changes of the national sectors dependent solely upon production expansion

in an international sector (domestic current consumption is considered
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exogenous). And second, the assumption of free trade breaks the inter-
industry linkages among the international sectors which are no longer
relevant for the determination of output in the national sectors. This may

be seen from matrix ANN which consists only of the national part of input-

output and partial capital-output matrices.

The only remaining step consists of calculating the elements of the
criterion to appraise the bunch of investment. As mentioned already in the
previous section, the criterion is usually defined as an increase in total
value added resulting from a capacity expansion in the k-th international
sector per bunch of investments.

First we define value added generated in the k-th international sector
plus the corresponding increase in the national sectors, resulting from the

production expansion (xI)k in the k-th international sector:

<
L

(VI)k (xI)k + VN XN (9)

where
V = total value added

(VI)k = the k-th member of the vector of value added coefficients
for the international sectors
V., = vector of value added coefficients for the national

sectors

The bunch of investment necessary to realize the production expansion in the

k-th international sector can be calculated from eq.(3):

K=nh (bI)k (xl)k + h bN Xy (10)
vhere
K = total capital requirements of the bunch of investment

the k-th member of the vector of capital-output ratios

(b))
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for the international sectors

bN = vector of capital-output ratios for the national sectors

Substituting eq.(8) in eq.(9) and (10) yields:

- (D Gy + Vy gy - Ayl ™ Uy Gy = Jy v By (11)

<
§

= h(bp)y (xpl + B by Mgy - o e N R TR I CE

=~
Ll

The bunch selection criterion can be now derived easily from eqg.(11l) and

(12) by taking first derivatives with respect to (xI)k:

* -1, %
Ve *+ Yy [y - Aaed 7O ANrx 13

The last expression represents the core of the semi-input-output model.
A unit production expansion in the k-th international sector directly gener-

ates (V units of value added and requires (bI)k units of investment, both

I)k
per unit of output of sector k. In order to generate sufficient intermediate
and capital goods deliveries from the national sectors to the k-th interna-

tional sector, production in the national sectors must expand by an amount
* -1, % .
(INN - ANN) (A )NI' The value added effect and the bunch investment effect

in the national sectors are obtained by premultiplying the production

increase by vector of value added coefficients VN, and by a product of a

capital-stock flov conversion factor h and vector of sectoral capital-output

ratios for the national sectors bN’ respectively. Matrix [INN -

* - . . . .
ANN] 1 indicates that direct and indirect production effects are accounted
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for, but in contrast to the traditionally defined Leontieff inverse only

interdependencies among the national sectors are relevant for output
+ s * » I3
determination. The k-th column of vector ANI captures the sector-specific

linkages of the k-th international sector with the national sectors. Because
each international sector requires different amounts of intermediate and
capital goods deliveries per unit of its own output, the resulting aggregate
value added and investment costs of the bunch differ for different interna-
tional sectors. It is interesting to compare the bunch criterion in eq.(13)
with a situation where no national sectors are assumed to exist. In that
case, the second terms in the numerator and denumerator in eq.(13) vanish,
reducing the criterion to a simple ratio of sectoral value added to capital

(VI)k/h (bI)k’ According to this direct criterion, sectors are being ap-

praised in isolation, and the correspondent ranking normally differs from
the ranking on the basis of the bunch criterion.

The above presentation introduced the essentials of the basic semi-input-
output model based on a set of simplifying assumptions. In a number of
theoretical and empirical studies these assumptions have been relaxed to a
certain extent, thus making the model more realistic and amenable to prac-
tical applications. Some of the extensions of the basic model will be
sketched below.

For example, prices in the basic model are normalized to equal unity so
that volumes and values are made to coincide. By introducing sets of prices
for primary factors and international goods it is possible to determine the
prices of the national goods and express the selection criterion in value
terms (see Kuyvenhoven, 1976, pp.68-69). Depending on the purpose of the
appraisal, market or accounting (shadow prices) may be applied.

In the basic model, £final private consumption by sector is treated as
exogenous, which is equivalent to assuming sectoral private consumption
pattern independent of the sectoral distribution of production. As different
bunches of investments generate different increases in sectoral value added,
it is more realistic to expect that the composition of induced consumer

demand for the national goods will change in accordance with the changes in
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sectoral value added. These effects can be included in the selection
criterion by making private consumption endogenous (see Kuyvenhoven, 1976,
p.70).

The basic model does not distinguish between the construction and opera-
tion period of a nev capacity, and furthermore, the construction period is
assumed so small to be neglected and the operation period to extend only
over one year. As in fact the new capacity generates a flow of goods during
its entire life-time, it should be correct to include these effects on the
benefit side of the bunch criterion. The solution for the case the above
mentioned assumptions are relaxed is shown in Kuyvenhoven (1972).

Another refinement of the method introducing limited trading and produc-
tion possibilities as well as minimum size requirements of new capacities is

presented in Cornelisse and Versluis (1969).

3.4. Application of the Semi-Input-Output Model to Yugoslavia
3.4.1. Purpose and Motives of the Application

In this section the semi-input-output model as formulated in the previous
chapter will be applied to Yugoslav data. Although a variety of traditional
input-output techniques have found their application in theoretical and
empirical studies of the Yugoslav economy since 19535 when the first input-
output table for the country was published, the present paper represents the
first attempt to apply the semi-input-output model on the Yugoslav economy.
However, it has to be emphasized from the very beginning that, strictly
speaking, the application refers to the method, but not to the purpose of
it. The semi-input-output method was developed originally as a planning
method for ex-ante investment allocation decisions, and as such used in
empirical studies that applied the method to various countries. In contrast
to these examples, the main purpose of this particular application is to
evaluate ex-post the efficiency of the investment allocation in Yugoslavia

over the 1980-1986 period in the context of balance of payments adjustment.
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The general argument for applying a method exclusively meant for the
planning purposes is given in section 2.5. The specific reasons and motives
that led to the choice of the semi-input-output method may be summarized as

follows:

(1) One of the most serious problems Yugoslavia has been faced with in the
last decade has been rapidly deteriorating efficiency in investment and
international trade with devastating consequences on economic growth,
employment and living standards. The interdependence of the allocation of
investment resources and foreign trade calls for a method that explicitly
links both issues.

(2) The domination of import substitution over export promotion orientation
in the 1970s, that was even reinforced by the short-term balance of payments
adjustment in the first half of this decade, was closely associated with
unsufficient emphasis on comparative advantage considerations. This is far
from saying that strictly following the prescriptions forwarded by the
simple comparative advantage theorem is the only or best possible solutionj
but saying that comparative advantage is totally irrelevant for a country
vhere foreign exchange and capital shortages are as acute as in Yugoslavia
during the 1980s, is taking another extreme view. A method having compara-
tive advantage as a point of departure will be therefore more appropriate in
circumstances when comparative advantage considerations by virtue of exter-
nal constraints must be given greater weight in development decisions.

(3) The fact that the balance of payments and debt crisis are mutually
dependent bears most important implications for the adjustment process.
Under these circumstances the balance of payments adjustment cannot be
managed only as a short-term problem handled by demand oriented policies.
Obligation to repay the accumulated debt necessitates that the balance of
payments surplus is generated over a longer period of time. Short-term
adjustment policies must be therefore complemented by medium- and long-term
strategies. This need evidently calls for such theoretical approaches as

well as analytical techniques that par exellence address themselves to

medium- and long-term problems.
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(4) It has been pointed out in the introduction to the semi-input-output
method that it was particularly suitable for underdeveloped countries with
open economies. However, this in principle does not preclude its use in the
case of a country like Yugoslavia, which, strictly speaking, is neither an
underdeveloped country nor can be characterized as a completely open
economy. According to the level of development achieved, Yugoslavia is
conventionally classified as a semi-industrialized country. Nevertheless,
many characteristic features of Yugoslav economy are still common with most
developing countries; one such characteristic which is relevant for the
applicability of the semi-input-output model is abundance of labour relative
to capital. As far as the second condition, viz. the openness of the economy
is concerned, evidence testifies that developments in the last decade were
influenced by more or less autarkic tendencies, largely due to the exces-
sively import-substitution oriented strategy. Using the semi-input-output
model under such circumstances would, in a fashion analogous to a counter-
factual simulation, to use an expression from the economic modelling
terminology, provide an alternative solution which the actual developments
in the 1980s can be confronted with.

(5) One of the rather technical preconditions for a meaningful application
of the semi-input-output model are strong inter-industry linkages and well
developed domestic capital goods sectors, or in input-output terms, matrices
of technical input-output and partial capital-output ratios should have as
little zero entries as possible. These conditions are fully met in the case
of the Yugoslav economy - it has a wide industrial base with strong inter-

sector linkages and relatively well developed capital goods production.

3.4,2. The Basic Framework

In this chapter the basic semi-input-output model together with the selec-
tion criterion as formulated in section 3.3. will be applied to Yugoslav
data. In comparison with the basic model, two modifications are introduced.

First, imports are differentiated into competitive and non-competitive
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imports, assuming that all intermediate and capital goods imports are non-
competitive. As a consequence, matrix of technical input-output coefficients
refers to domestic intermediate deliveries only, and similarly, matrix of
partial capital-output ratios to domestic capital goods deliveries. Second,
for the sake of simplicity, the capital stock-flow conversion factor is
omitted from the selection criterion. Since in the basic model this factor
is assumed constant for all sectors, it makes no difference whether it
appears in the formula or not - the ranking of sectors is not affected.

One last thing that needs to be added refers to the treatment of inventory
changes. In contrast to some empirical applications of the semi-input-output
method (see for example Kuyvenhoven’s application to Nigeria, 1980) that
distinguish investment in fixed assets and in working capital, the present
model for Yugoslavia treats investment in inventories as part of exogenous
final expenditure. This simplification is dictated by the simple fact that
the necessary data are not available.

The main source of data is Yugoslav input-output table in producers’
prices for 1980 (Federal Institute of Statistics, 1988) which is the most
recent year for which the table is available. The use of a single input-
output table implicitly assumes that the product mix, technical
coefficients, relative factor and product prices remain constant throughout
the time period analyzed.

The classification of the sectors in the semi-input-output model model is
based on the classification scheme embodied in the 1980 input-output table,
consisting of 48 sectors. Sectors are defined as groups of products and
services. The precondition for a meaningful application of the input-output
table, namely the product homogeneity, is met in the Yugoslav table by
applying proper procedures already at the stage of collecting the basic
statistical data (see Federal Institute of Statistics, 1988, p.32). Only two
minor modifications of the original classification were made: three branches
belonging to the sector construction were aggregated into one sector, and
sector scrap and waste was included among other productive services (to make
the classification scheme compatible with the classification in other data

sources, used in the calculations).
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To establish which sectors are national and which international, as a
first approximation an empirical approach was adopted by defining as na-
tional those sectors which shoved the lowest values of exports and imports
to total output. The f£following sectors emerged as national: Electrical
Energy (1), Quarrying (20), Building Materials (21), Animal Feeds (32),
Printing (34), WVater Works (38), Construction (39), Trade (41), Arts and
Crafts (43), and Public Utilities (44). Given the level of aggregation, the
national sectors are much the same as those expected from theoretical
considerations; the results also coincide with the classifications applied
in Kuyvenhoven (1980) and Pronk and Schreuel (1969). On the basis of this
evidence it was concluded to classify all the earlier mentioned sectors as
national and the rest as international (the sectoral classification scheme
is presented in Appendix I, Table 1).

As far as economic significance of the national sectors is concerned,
their relative share in aggregate output amounts to 31.6 percent and 41.1
percent in aggregate value added. The difference between both figures is
attributable to a considerably higher value added coefficients in the na-
tional sectors (on aggregate 59.7 percent) than in the international sectors
(on aggregate 38.4 percent). Compared to empirical estimates for
other countries, the results at first glance point to a strikingly lover
empirical importance of the national sectors in Yugoslavia vis-a-vis other
countries. The explanation for this discrepancy lies in the conventions
adopted by the Yugoslav national accounting system which apply also to the
classification scheme of input-output tables. Estimates of gross domestic
product according to the SNA concepts yield approximately 15 percent higher
figure than gross social product. As practically all non-productive sectors
would fall in the category of the national sectors were the SNA classifica-
tion scheme applied, the resulting value added share of the national sectors
of 56 percent does not differ significantly from the estimates obtained for
other countries.

To compute the selection criterion expressed by eq.(13) in section 3.3.,

the following matrices and vectors vere calculated :
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sub-matrix of input-output coefficients , excluding intermediate
imports; element a; . denotes intermediate input from national

sector i per unit output of international sector j

sub-matrix of input-output coefficients, excluding intermediate
imports; element aij denotes intermediate input from national

sector i per unit output of national sector j

sub-matrix of partial average capital-output ratios, excluding
capital goods imports; element bij denotes capital stock of

national good i held by international sector j per unit output

of international sector j

sub-matrix of partial average capital-output ratios, excluding
capital goods imports; element bij denotes capital stock of

national good i held by national sector j per unit output

of national sector j

vector of value added coefficients for the international sectors
vector of value added coefficients for the national sectors

vector of average capital-output ratios for the international

sectors

vector of average capital-output ratios for the national sectors

The above vectors and matrices are presented in Table 2 and Table 3 of

Appendix I. Matrices (1), (2) and vectors .(5), (6) were calculated directly
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from the 1980 input-output table, after having rearranged the sectors ac-
cording to the division between the international and national sectors.

Since neither investment matrix in the first place, nor basic raw data
required to compute partial capital-output matrices (3) and (4) are avail-
able from the Yugoslav statistical sources, the procedure recommended by
Bulmer-Thomas (1982, pp.177-178) wvas folloved. Instead of calculating par-
tial incremental capital-output matrix, capital stock matrix was
constructed. The task was facilitated by the fortunate fact that only two
national sectors produce capital goods, viz. construction and trade, the
latter being included only for the sake of achieving consistency of valua-
tion in producers’ prices. The information required was obtained from data
on fixed assets in constant 1972 prices (Federal Institute of Statistics,
1982), which are further disaggregated into three categories: equipment,
buildings and the rest. As buildings are entirely domestically produced,
their value by sector may be directly allocated to construction, thus ob-
taining the first row in the capital-stock matrix. The only remaining
problem was to calculate trade margins embodied in capital stock of the
international sectors. First the average trade margin rate was computed as a
share of trade in domestic investment expenditure on the basis of data from
the input-output table; assuming that trade margins are charged only for
purchases of equipment and that their rates are uniform across the sectors,
it was possible to calculate trade margins in absolute terms by multiplying
the average margin rate with the value of equipment held by each sector.
Having computed both rows of the capital-stock matrix (all other rows having
zero elements), each element was divided by gross social product in constant
1972 prices of the corresponding sector.

Vectors of sectoral capital-output ratios (7) and (B) are of average type
and vere calculated from the same same data on fixed assets and gross social
product in constant 1972 prices. In order to check for the eventual presence
of any strong tendencies in partial capital-output ratios and sectoral
capital-output ratios, a series of ratios and matrices over the period 1976-
1980 was computed. As there was no apparent evidence of such tendencies over

the observed period, the ratios from 1980 were chosen for the calculations.
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Finally, it should be added that vhile matrices and vectors derived from the
input-output table refer to the entire economy, matrices (3) and (4) as well
as vectors (7) and (8) were calculated from data for the social sector only
(as this type of data for the private sector do not exist). Applying them at
the 1level of the whole economy implicitly assumes that partial and sectoral
capital-output ratios in the social and the private sector are equal.
However, given a very low share of the private sector in total gross social
product (in 1980 it amounted to 14 percent), this assumption bears no sig-

nificant consequence for the results of the model.

3.4.3. Results

For the existing 35 international sectors, attractiveness was computed
according to two selection criteria: the bunch criterion, measuring a sec-
tor’s contribution to an increase in value-added per bunch of investment,
and the direct value added to capital criterion. To establish a relative
measure of attractiveness, sectors were ranked according to each of the two

criteria. The results are presented in Table 3.

Table 3 : Ranking of International Sectors According to the Bunch Criterion

and the Direct Criterion

e e - - ——— - ——— T~ = " e i B = S " T~ = o e T T = " o = = = e e e 8 S o S e

Value of Order Value of Order

Bunch of Direct of

Criterion Rank Criterion Rank

No. Sector ey (2) (3) (&)
45 Other Productive Services 0.4561 1 0.8913 1
35 Miscellaneous Manufactures 0.3968 2 0.4342 2
28 Footwear and Other Leather Products 0.3872 3 0.3548 3
26 Finished Textile Products 0.3838 4 0.3526 4
14 Machinery, nonelectrical 0.3735 5 0.3046 5
37 Forestry 0.3729 6 0.2695 6
33 Tobacco 0.3592 7 0.2173 9
19 Processing of Chemicals 0.3590 8 0.2346 7
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Table 3 continued

Value of Order Value of Order

Bunch of Direct of

Criterion Rank Criterion Rank

No. Sector (1) (2) (3 (4)
23 Furniture and Fixtures 0.3566 9 0.2194 8
42 Catering and Tourism 0.3516 10 0.1289 20
17 Electrical Machinery 0.3513 11 0.2009 10
13 Metal Fabrication 0.3490 12 0.1938 11
27 Leather and Fur 0.3452 13 0.1399 19
12 Manufacture of Nonmetallic Minerals 0.3431 14 0.1680 12
11 Nonmetallic Mineral Ore Extraction  0.3431 15 0.1472 16
36 Agriculture 0.3427 16 0.1652 13
2 Extraction of Coal 0.3405 17 0.1531 14
22 Sawmills and Wood Board 0.3402 18 0.1401 18
4 Extraction of Crude Petroleum & Gas 0.3382 19 0.1188 22
29 Rubber 0.3375 20 0.1426 17
16 Shipbuilding 0.3352 21 0.1078 24
8 Nonferrous Ore Mining 0.3348 22 0.1152 23
40 Transport and Communication 0.3346 23 0.1022 25
15 Transport Equipment 0.3335 24 0.1217 21
25 Yarns and Fabrics 0.3330 25 0.1490 15
31 Beverages 0.3322 26 0.0944 26
30 Food Processing 0.3245 27 0.0647 28
6 Iron Ore Mining 0.3223 28 0.0700 27
18 Manufacture of Chemicals 0.3157 29 0.0565 29
7 Iron and Steel 0.3144 30 " 0.0367 32
24 Paper 0.3126 31 0.0559 30
3 Coal Processing 0.3073 32 0.0143 34
10 Processing of Nonferrous Metals 0.3073 33 0.0461 31
5 Crude Petroleum Refining 0.3029 34 0.0264 33
9 Nonferrous Metals 0.3004 35 0.0090 35

Source: Calculated on the basis of data in Appendix I, Table 2 and Table 3.

Comparison of sector rankings derived from the bunch criterion with those
from the direct criterion reveals a relatively similar pattern of the
attractiveness. The observation is confirmed by the value of the Spearman
rank correlation coefficient between both rankings which equals 0.955 (in
his application of the semi-input-output model to Nigeria, Kuyvenhoven
obtained the value of 0.962; 1980, p.277). The differences between both

rankings that do appear are obviously the result of the complementary bunch
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effects arising from the specification of the semi-input-output model. Out
of 35 international sectors, both criteria yield identical rankings for ten
sectors, six of which are the highest ranking (the Spearman rank correlation
coefficient decreases to 0.920 if these are excluded). Nevertheless, some
major reversals in the attractiveness may be detected vhen the latter is
measured according to the bunch criterion as opposed to the direct
criterion. The most substantial relative improvement occurs in Catering and
Tourism (42) - (rank 20 according to the direct criterion and 10 according
to the bunch criterion), followed by Leather and Fur (27), Extraction of
Crude Petroleum and Gas (4), and Shipbuilding (16). The most significant
decrease in the attractiveness shov Yarns and Fabrics (25) - (rank 15 ac-
cording to the direct criterion and rank 25 to the bunch criterion), and to
a lesser extent Agriculture (36), Extraction of Coal (2), Rubber (29), and
Transport Equipment (15). An improvement in the attractiveness occurs vhen
an international sector requires relatively large inputs, both on current
and capital account, from relatively "cheap" national sectors (having high
value added to capital ratio), such as Water Works (38), Construction (39)
and Trade (41). Conversely, strong dependencies upon intermediate and capi-
tal goods from relatively "expensive" national sectors, like Electrical
Energy (1) and Public Utilities (44), result in a deterioration of an inter-
national sector’s attractiveness.

The results of the semi-input-output model will serve as the "optimal"
investment pattern to be be applied in the following chapter as an alterna-
tive against which the actual investment pattern in Yugoslavia during the

1980s will be confronted with.
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4. THE ROLE OF THE INVESTMENT ALLOCATION IN THE ADJUSTMENT PROCESS
IN 1980-1986

4,1, Investment Allocation Framework

This chapter introduces some of the basic features of the Yugoslav
resource allocation system, particularly those pertaining to the sectoral
allocation of investment in the period after 1976. Being basically a review
of developments in recent history, it highlights some crucial deficiencies
of the mechanisms that have been institutionalized before the outburst of
the current economic crisis, and which have contributed a large share to it.
Looking back at these developments might seem somewhat out of place, given
the main purpose of this paper. The reason for doing so lies in the fact
that the main institutional characteristics of investment allocation from
the pre-crisis period did not undergo any significant transformation in
order to adjust them to the drastically changed economic environment of the
1980s.

In postwar Yugoslavia, the system of the allocation of investment
resources underwvent the same process of institutional change as the rest of
the socioeconomic system - basically from a centrally controlled to a
decentralized system of investment decision making. After the 1965 reforms,
enterprises became in principle the sole initiators of investment projects,
ultimately led by market signals. However, this whole period was charac-
terized by the excess demand for investment resources, which created a
constant need for a kind of a rationing mechanism. This was due partly to
the postulate that only a combination of market and planning could bring
about efficient allocation of resources and partly to the weaknesses in
economic management. According to Schrenk (1979, p.178), the most important
factors that contributed to the persistent investment-saving gap wvere:
ambitious investment plans, a low aversion to risk, substantial investment
in social infrastructure, negative real interest rates, enterprises’ objec-
tive to maximize personal incomes and, finally, the incidence of taxes and

social contributions, which increased the price of 1labour relative to
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capital. Some of these factors are pertinent to the self-managed economy
(see Vanek, 1977), others, especially the negative real interest rates, are
a manifestation of what has been called "financial repression", commonplace
in many developing countries.

Although the rationing schemes changed from time to time, mainly as a
response to disappointing results of the previous ones, their deficiencies
have never been resolved satisfactorilly. The main tool for rationing,
applied at the macro level, was channelling investment resources towards
priority sectors as stipulated in five-year plans. Priorities were assigned
to sectors where the largest structural imbalances were estimated to exist.
Imbalances corresponded roughly to three types of structural weaknesses as
perceived by planners: high import dependency, bottlenecks in the sectors
producing raw materials and intermediate goods, and excess capacities in
other sectors, many of them rapidly expanding. The priority sectors enjoyed
preferential treatment both with regard to easy access to investment
credits, as well as with respect to the interest rate being much lower than
ordinary lending rates. As reliance of enterprises on finance channelled
through the banking sector increased, the system of investment allocation
became heavily influenced by priorities (they accounted for 57 percent of
total realized productive investment in 1976-1980 and 63 percent of planned
investment in 1981-1985), and the role of the national medium-term plans in
allocating investment became extremelly important, which cannot be claimed
for their other functions.

The system as described above had some potential weaknesses which, need-
less to say, in practice turned into real and serious drawbacks, adversely
affecting efficiency of investment allocation.

First, as it happens in every rationing system, the pressures to gain the
priority status have grown very strong. The immediate benefits to an in-
dividual enterprise that could be reaped from obtaining such a priority
frequently exceeded the gains that could be obtained from the enterprise’s
own productive efforts. As a result, sectoral lobbies sprang up and with the
help of local and regional centers of political influence often succeeded in

their efforts to gain the privileged status of priority for the sectors they
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represented. Besides stimulating "directly unproductive profit seeking
activities" (see The World Bank, 1987, p.76), the system of priorities has
contributed to increasing regionalization and fragmentation of the economy
vhile discouraging indigenous development efforts, including efforts to
promote domestic technological capability.

As one might expect, medium-term plans contained long lists of priority
sectors, which under no circumstances could be financed with the available
amount of investment resources, especially since priorities by and large
tended to concentrate on heavy capital-intensive sectors. Projects in
priority sectors were also poorly designed and implemented, causing cost
overruns, delays and long gestation periods. These, in turn, inflated in-
vestment costs and investors tried to pass on the increased costs to the
price of their output. Another important factor, at least in the 1976-1980
period, which is well known from the theory of economic cycles, was the
inability of capital goods producing sectors to meet, in the short-run, the
increased demand for their output.

Second, using a sector as the unit of aggregation for the selection of
priorities is highly questionable. Assigning priority to a wvhole sector
involved a 1large number of potential projects, not all of which merited
preferential treatment. The sectoral aggregation is frequently adopted for
analytical purposes, but for practical policy-making purposes vith far-
reaching consequences a more disaggregated scheme should be used.

Third, although astonishingly sophisticated formal procedures for har-
monization of investment decisions among various agents have been worked
out, the selection of priorities and the choice of projects within a
priority sector were not based on any country-vide rigorous analytical
methodology. Findings of the World Bank mission to Yugoslavia warned as
early as in 1976 (Schrenk et al., 1979, p.189) that the absence of a formal
analytical framework (such as cost-benefit analysis) for choosing among
alternative options could lead to misallocations; what has been then
described as a potentiality, materialized in subsequent years on such a

scale as never before, in fact, a number of prestigious and unprofitable
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"political" projects (see also Burger, 1974, p.8) had to be closed down

after a few years of loss making.
4.2. Investment and the Adjustment Process in 1980-1986

The adjustment in the balance of payments in mid 1980s, documented in
section 1.3., was achieved mainly by a reduction of domestic absorption, of
wvhich a disproportionately large share vas borne by real fixed investment.
Total real investment in fixed assets fell every year between 1980 and 1985,
and by 1986 it was only 67 percent of its 1979 level. As a result, the share
of fixed investment in gross social product (calculated from data in current
prices) dropped from 38.4 percent in 1979 to 22.2 percent in 1986.

Such a rapid contraction of fixed investment vas dictated by the foreign
exchange crisis and therefore by the need to shift from net capital inflows,
which had been used to finance domestic investment in excess of domestic
saving in the period before 1980, to net capital outflows in a very short
period of time. In addition, short-term adjustment policies that were put in
place to cope with the balance of payments problem reinforced the strain on
fixed investment. This impact can be explained by the mechanism of the
adjustment process which worked through demand and supply-side effects. The
former were primarily the consequence of expenditure-reducing policies in
the form of credit controls which were most immediately available for demand
management. They exerted the swiftest and largest impact on investment
spending rather than on other final expenditure categories. A large decline
of investment rate and relative constancy of the consumption ratio has been
also a common characteristic of the adjustment process in the majority of
highly indebted countries (see Cardoso and Fishlow, 1989, p.92).
Expenditure-switching policies, stimulating a shift of demand from non-
tradeables (national goods) to tradeables (international goods), affected
particularly the sectoral composition of investment. The supply-side effects
stemmed from the import compression coupled with the increase in the price
of imported inputs. Owing to high import dependency of production and

limited response to the price changes, these effects contributed to deep and
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persistent stagflation. The slowdown in the rate of growth of output, in
turn, fed back through the accelerator mechanism on investment expenditure.

A fall in real fixed investment was accompanied by a significant change in
the structure of investment, occurring at two levels. First, there was a
shift from non-productive investment (like housing, education, health etc.)
to productive investment, thereby increasing the share of the latter from
71.3 percent in 1979 to 75.0 percent in 1986. Second, also within productive
investment the relative importance of sectors changed considerably.

To analyze the effects of adjustment on structural change in productive
investment, the period 1976-1986 was divided into two subperiods, the first
extending from 1976 to 1980 and the second from 1981 to 1986. Although the
year 1980 marks the beginning of the adjustment period, it was nevertheless
included in the pre-crisis period for two reasons: first, the structure of
investment was not yet affected by measures of adjustment policies due to

time 1lags, and second, the periodization chosen corresponds to the medium-

term planning periods. A comparison of sectoral shares in both subperiods
(see Appendix II, Table 4) reveals a considerable fall in the share of the
national sectors in total productive investment, from 31.2 percent in 1976-
1980 to 27.0 percent in 1981-1986. Among the major national sectors the
largest reductions are registered in Construction (39) and closely linked
Quarrying (20) and Building Materials (21), and Trade (41); an outcome that
is in perfect accordance with the adjustment mechanism described above -
investment in these two sectors is so severely curtailed because they are
both national sectors and at the same time produce investment goods. The
pattern where the brunt of adjustment falls upon investment in construction
and public investment has been also observed in other highly indebted
countries (see Edwvards, 1989, p.252).

On the other hand, the majority of the international sectors made substan-
tial gains in the structure of total productive investment. Some of them
even registered high rates of growvth in real terms between 1979 and 1986,
for example Extraction of Coal (2), Iron Ore Mining (6), Iron and Steel (7),
Electrical Machinery (17), Manufacture of Chemicals (18), Finished Textile

Products (26), Leather and Fur (27), Footwear and Other Leather Products
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(28), Forestry (37), Catering and Tourism (42). Only a few sectors had
their investment shares reduced, most notably Transport and Communication
(40) since investment there is directed essentially towards the infrastruc-
tural base.

The above analysis of structural change in investment clearly shows that
the sectoral pattern of investment in 1981-1986 differed significantly from
the one in the previous five-year period, thus the conclusion that despite
a sharp decline of the overall investment rate, short-term adjustment
policies did succeed in transferring investment resources from the non-
tradeable to the tradeable sectors. The crucial question vhether investment
resources were allocated to the "right" tradeable sectors will be subject of

the following section.
4.3. Allocative performance in 1981-1986

The previous chapters presented a number of different issues, providing a
theoretical and empirical basis for examining some aspects of the adjustment
process in Yugoslavia. The purpose of this section is to bring together the
various pieces of the analysis in order to assess the efficiency of the
investment allocation in the 1981-1986 period.

The method that will be applied consists in comparing the actual change in
the structure of investment in 1981-1986 with the theoretical "optimal"
pattern derived from the semi-input-output model. As the latter is given in
the form of ranking, there is no other vay of making the analysis amenable
to empirical testing but to express the change in sectoral investment pat-
tern in the same manner. To this purpose, a ratio of a share in total
productive investment in 1981-1986 over the 1976-1980 period was calculated
(and multiplied by 100) for each sector. The ratios, showing the rate of
change in sectoral shares, vwere then ranked in decreasing order so as to
obtain an indicator of the intensity of structural change. Values below 100
indicate a decrease, and those above 100 an increase of a sectoral share in
total productive investment in 1981-1986 over the 1976-1980 period.

Indicators of attractiveness of investment in international sectors, given
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the solution of the semi-input-output model, and of the intensity of

structural change in investment, together with corresponding rankings, are

presented in Table 4.

Table 4: Ranking of International Sectors According to Attractiveness

and Intensity of Structural Change in Investment

Change in Order

Value of
Bunch
Criterion

(1)

Order
of

Rank
(2)

Invest-
ment

(3)

of
Rank .
(4)

Extraction of Coal

Coal Processing

Extraction of Crude Petroleum & Gas
Crude Petroleum Refining

Iron Ore Mining

Iron and Steel

Nonferrous Ore Mining

Nonferrous Metals

Processing of Nonferrous Metals
Nonmetallic Mineral Ore Extraction
Manufacture of Nonmetallic Minerals
Metal Fabrication

Machinery, nonelectrical

Transport Equipment

Shipbuilding

Electrical Machinery

Manufacture of Chemicals

Processing of Chemicals

Sawmills and Wood Board

Furniture and Fixtures

Paper

Yarns and Fabrics

Finished Textile Products

Leather and Fur

Footwear and Other Leather Products
Rubber

Food Processing

Beverages

Tobacco
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Table 4 continued

Value of Order Change in Order

Bunch of Invest- of

Criterion Rank ment Rank

No. Sector (1) (2) (3 4)
35 Miscellaneous Manufactures 0.3968 2 135.4 12
36 Agriculture 0.3427 16 137.0 10
37 Forestry 0.3729 6 145.9 7
40 Transport and Communication 0.3346 23 81.5 29
42 Catering and Tourism 0.3516 10 127.9 14
45 Other Productive Services 0.4561 1 136.0 8

Source: Table 3 and Appendix II, Table 4.

To measure the degree of correlation between both rankings, the Spearman
rank correlation coefficient was calculated, giving the value of 0.43. The
result suggests that in statistical terms there is no significant correla-
tion between both variables. A tentative conclusion may be therefore drawn
that in the 1981-1986 period investment in sectors which generate higher
returns per unit of total capital requirements did not prevail. A more
detailed examination of the results in Table 4 shows that among the sectors
that registered the largest increases in their investment shares, quite a
few do not meet the test of being attractive for investment. Sectors that
particularly stand out are Extraction of Coal (2), Iron Ore Mining (6),
Iron and Steel (7), Manufacture of Chemicals (18), and Leather and Fur 27).
Most of these sectors are highly capital-intensive (hence also the low value
of the investment selection criterion), having very high shares in total
productive investment (see Appendix II, Table 4). At the same time there are
several sectors with a relatively high value of the investment selection
criterion to which unsufficient resources were allocated. Typical examples
are Machinery (14), Processing of Chemicals (19), Furniture and Fixtures
(23), Miscellaneous Manufactures (35), and Other Productive Services (43).
In contrast to the first group, they have relatively low shares in total
jnvestment and lov values of capital-output ratio. Finally, there are also
cases where investment efforts have been properly oriented towards most

attractive sectors, for example Finished Textile Products (26), and Footwear
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and Other Leather Products (28) or, looked from the other side, where in-
vesting in unattractive sectors was cut down - Coal Processing (3), Crude
Petroleum Refining (5), Nonferrous Metals (9), Processing of Nonferrous
Metals (10), and Paper (24).

To asses properly the impact of this investment pattern on the efficiency
of the investment allocation the relative weight of different sectors in
total productive investment needs to be taken explicitly into account. The
fact that the unattractive sectors have much higher aggregate share in total
productive investment than the attractive ones implies that the reallocation
of investment in favor of the former negatively affects the aggregate growth
of output. This impact is twofold. First, direct contribution of capital-
intensive sectors to the growth of total value added is generally relatively
lov (which of course does not mean that investing in such sectors should be
a priori regarded as "inefficient"). Second, by increasing their already
high investment shares, investment in other sectors is disproportionately
squeezed out. In consequence, aggregate capital-output ratio rises, thus
tending to decrease the potential growth rate of output (for a given amount
of investment), which in turn reduces available resources for investment
even further. In fact, the persistence of poor output performance in
Yugoslavia may be largely explained by such a mechanism.

The foregoing considerations provide an additional argument in support of
the preliminary conclusion made on the basis of the correlation analysis.
Altogether, there are reasonably strong grounds to conclude that the pattern
of investment in the tradeable sectors as developed in 1981-1986 contributed

to deteriorating efficiency in the use of investment resources.
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5. CONCLUSIONS AND POLICY RECOMMENDATIONS

Methodologically, the kinds of questions addressed in this paper are very
difficult to analyze without making use of comprehensive economic models.
Using simpler approaches, such as the semi-input-output model, should be
regarded as the first step toward the formulation of a wider and more
realistic framework. Nevertheless, the step is worth taking as it does
indicate the directions where to look for the roots of the problems
analyzed. However, some caveats are in order due to the limitations of the
analysis.

First, the analysis is primarily concerned with the static efficiency of
investment allocation and does not take into account wider-ranging con-
siderations such as dynamic comparative advantage, externalities of various
kinds, technological implications and non-economic aspects, such as national
defense or regional development. Second, it is based on a sector as a unit,
which may conceal a wide range of intra-sectoral variations. It is therefore
possible that projects in apparently unprofitable activities might neverthe-
less be profitable. And third, as always, results are to be interpreted
within the 1limitations set by the assumptions of the method used. Given
these qualifications, results and conclusions derived should be taken more
as guidelines than precise policy prescriptions.

Since the beginning of the foreign exchange crisis in 1979, Yugoslavia’s
adjustment efforts were geared primarily tovards restoring the balance of
payments equilibrium to which end all available policy tools have been
employed. The costs of adjustment have been extremely high in terms of lost
output, rising inflation, increased unemployment and lower standards of
living. Not minimizing the extremely complicated and difficult situation
with which Yugoslavia was faced in the beginning of the 1980s, but which was
no different from the one faced by other highly indebted countries, the
results of the analysis suggest that the adjustment costs wvould have been
lower had investment resources been reallocated in favor of sectors wvith

higher rates of return. The implication is that the failure to achieve a
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more efficient allocation of scarce investment resources is one of the major
factors explaining Yugoslavia’s inability to overcome the economic crisis.

Although a detailed evaluation of adjustment policies is beyond the scope
of this paper, the analysis here conducted can help to detect certain fea-
tures of the adjustment strategy that Yugoslavia adopted since 1980. It has
been pointed out earlier in the paper that the correction of the external
account was accompanied by a shift of investment resources from the non-
tradeable to the tradeable sectors, principally as a result of traditional
short term adjustment policies (expenditure-reducing and expenditure-
switching). However, this is only a necessary condition for sustained
medium-term growth. The sufficient condition, critically important for
achieving external balance with satisfactory growth of investment and out-
put, namely improving the efficiency of resource allocatioﬁ, was not met.
This obviously points to the failure to employ supply-side policies as a
part of adjustment packages. It follows that the adjustment strategy that
Yugoslavia implemented can be characterized as being predominantly short-
term oriented, lacking the critical element of any structural adjustment.
This outcome can be ascribed to two causes: the initial diagnosis of and the
response to the balance of payments crisis took too narrow a view of the
complexity of the adjustment process; later on, there was strong reluctance
to accept the short-term consequences of supply-side measures aiming at
improving the efficiency of resource allocation, and consequently output and
productivity performance in the medium term. As Yugoslavia will have to
continue producing an export surplus for a number of years to service its
foreign debt, the pattern of production must be altered and consequently
that of investment.

The analysis presented in this paper offers some guidelines for policies
directed to improving the investment allocation mechanism.

Generally, given the 1level of development Yugoslavia has achieved, a
more open and export oriented development strategy is the only alternative
in order to improve the efficiency of resource allocation. In fact, attempts
to deal with structural imbalances by import-substituting policies have

proved extremely detrimental to long-run development perspectives.
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More specifically, major institutional changes should take place in the
system of allocation of investment resources. The system of assigning
priorities in investment to entire sectors should be abandoned, and more
emphasis put on the screening of investment proposals through both capital
pricing mechanism and criteria for investment selection. The former requires
at least that interest rates become positive in real terms, and the latter
the adoption of some country-wide analytical techniques of project
evaluation.

Although methods such as cost-benefit analysis have been in existence for
almost two decades and have become commonly used in many developing
countries, they have not been used in Yugoslavia so far. Obvious neglect or
ignorance of methods for project appraisal is even more surprising in the
light of the fact that they would be ideally suited to the institutional
framework in Yugoslavia. Even taking full account of their limitations,
these techniques could supplement other methods of project evaluation at the
micro level, while at the macro level they should be applied as an indispen-
sable analytical tool for designing investment policies. Furthermore, more
advanced analytical methods developed in recent years, such as computed
general equilibrium models, offer new possibilities to be exploited for
project evaluation purposes (particularly for the derivation of shadow
prices).

Finally, no matter what kind of analytical methods for investment selec-
tion is applied, the principle that lies at the heart of the semi-input-
output method, namely the complementarity of investment in tradeable

(international) and non-tradeable (national) sectors, should be always fully

utilized.
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NOTES

1. The Yugoslav system of national accounts follows a somewhat different
definitions and concepts from those adopted in UN SNA. The basic principle
of the Yugoslav national accounting system is that income is generated only
by "productive activities", which include all the activities that produce
goods and only some that produce services (such as transport, trade, cater-
ing and tourism), but exclude the so-called "non-productive" services like
education, science, health, administration, defense, banking and housing.
Accordingly, only output of productive sectors is included in the measure of

national output, gross social product (GSP).

2. The structure of investment in fixed assets by productive sector is
here calculated from data in current prices, although data in constant
prices would be more appropriate to this analysis. Unfortunately, the
latter. are not available. Using data in current prices implicitly assumes
that relative prices of investment goods remain unchanged during the

period under consideration.
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SEMI-INFUT-C0UTFUT MODEL FOR YUGOSLAVIA
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TABLE 3: MATRICES AHD VECTORS USED FOR THE SEMI-INFUT-QUTRUT MODEL FOR YUGUSLAVIA -
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COEFFICIENTS
! 28 21 iz 34 i

03087 QTHY Q4IZY 0 I Q48FF QLedld

ba - VECTOR OF CAFITAL-
CUTFUT RATIOS

{ 2 21 iz M a3
18,7778 20815 32877 TR 201265 10,8713
Env - MATRI¥ OF FARTIAL
CAFITAL-QUTPLT RATICS
1 .:.@ 21 & 14 ?C
3% [onstruction &, 6118 G633 13818 @732
41 Trade R,331% 2. 1424 2.17% 2, 1413
A% % fln *+ B .
1 28 2l 32 34 3
{ Electrical Ereray g 11! 8,837 28,0344 @, 0045 8. 0857 Q.003¢4
<0 Buarryirg 0,007 8,0328  @.0x9% Q.00 2.0000  @.e12%
£} Building Materiale g.egze .8¥7  Q,057% p.P000 8,800 2,821
32 Animal Fesds 2, eppg 2.2200 2,0880  2.037  @.0pe2 @.20m
34 Frinting @801z 2.201%  Q.002% @14 Q0317 QPR
33 Water Horks 2.0z Q.0242  2.0019 2.2002 Q.00  R.2S%%
39 Lonztruction 6. 6248 8. 6532 L3385 L6447 Q7357 9.43:1
41 Trade 2.4078 81705 @.2269 @402 2. 1634 2, 1875
43 Arts and Crafte 2.@1a8 .08334  R.0245 2.0857 Q0030 9,023
44 Public Utilities 2,004 Q.01 A.8063  9.p011 8.8023 2.2138

SOURLE: cwn caleulatione bazed on dats from Irter-Industry Relationz of the Economy of the SFR

8, 805:
8.21¢8
8.0784
2, daap

I3

8,413

@,7:14

£, 885!
2.2142
0.8704
8.0
8,008
2.821¢
2, 383¢
&.131
a.e1e0
8. 9as2

Yuazzlavia in 193, Federal Institute of Statistics, and frpendix I, Table 1 and Table 2.
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TABLE 3 CONTINUED

Frwv - MATRIY OF TECHNICAL
INFUT- CUTFUT COEFFICIENTS

v

{ Electrical Energy
20 Busrrying
21 Bullding Materials
32 Animal Feeds
3 Frinting

2 Water Works
H Lonstruction
4! Trade
43 fArts and (rafts
4 Public Milities

Vn - VECTOR OF VALLE ALDED
COEFFICIENTS

En - VECTOR OF CAPITAL-

CITFUT RATIOS

arp T
- BATR

{AFI

OF FaRTIAL
AL -OUTFUT RATIOS

Brav

{ Electrical Energy
22 Buarrying
21 Building Materials
32 Anipal Feeds
4 Printin;
Water Works
Corstruction
Trade
Artz and Crafte
44 Fublic Utilities

3
i3
1
1

4
4

41

8,005
8. 0000
8.8@12
2, 200
8.8031
. 0001
8.0a7¢
. 2284
@, 88

2. 2041

4]

8,883
8.0002
8,801z
4.0z20
.00
8.8021
8.474%
2.0344
8,005k
2.204!

43

0,870
2.e082
8.8237
2. 0202
8, e0zt
2. 9013
8, apag
2.870¢
&.e37%
8.2271

LA1ET

&.2130
2. e002
8,207
2. 2020
8. 0@:8
a.M3
8.87¢1
21763
8. 83%¢
&, 083!

44

8.2731
Q. a0z
g.022a
9. 200
0.0845
8.2022
2.8387
2,834
8.023z2
8.0:241

44

[oc]
-
. d

4
DA}

44

7.1

44

44

@073
2,002
8.0225
0.0090
2.004¢
2.%03;
£.1155
0.1909
@.0232
2.0:41
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