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CENTRE OF PLANNING 
AND ECONOMIC RESEARCH 

The Centre of Planning and Economic Research 
(KEPE) was established as a research unit, under the 
title "Center of Economic Research", in 1959. Its pri
mary aims were the scientific study of the problems of 
the Greek economy, encouragement of economic research 
and cooperation with other scientific institutions. 

In 1964, the Centre acquired its present name and 
organization structure, with the following additional 
objectives: (a) the preparation of short, medium and 
long-term development plans, and of plans for regional 
and territorial development as well as public investment 
plans, in accordance with guidelines laid down by the 
Government; (b) the analysis of current developments of 
the Greek economy as well as short-term and medium-
term forecasting; also, the formulation of proposals for 
appropriate measures; (c) the further education of 
young economists, particularly in the fields of planning 
and economic development. 

The Centre has been and is very active in all the 
above fields, and carries out systematic basic research 
in the problems of the Greek economy, formulates draft 
development plans, analyses and forecasts short-term 
and medium-term developments, grants scholarships for 
post-graduate studies in economics and planning, and 
organizes lectures and seminars. 

Within the framework of these activities, the Centre 
also publishes studies, which are the result of research 
carried out at the Centre, as well as lectures, given by 
specially invited distinguished scientists. 

The Centre is in continuous contact with similar 
scientific institutions abroad, and exchanges publica-
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lions, as well as views and information on current eco
nomic topics and methods of economic research, thus 
further contributing to the advancement of the science 
of economics in the country. 
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PREFACE 

The high rate of growth in the Greek economy 
during the 60's was accompanied by significant changes 
in its structure as well. The subject of Professor 
Skountzos' present study is the measurement of the 
structural changes in and the estimation of their effects 
on the economy. 

The analysis of structural changes is carried out 
within the framework of the static input-output model, 
by utilizing the two original input-output tables existing 
for the years 1958 and 1970 respectively. 

The main findings gotten out of the estimated va
rious indices of structural changes are that, between 
1958 and 1970, significant changes took place in the 
input-output coefficients, in the degree of interdepend
ence of the production sectors, and in fixed capital and 
labour requirements per unit of output. 

The main conclusions to be drawn from the 
author's analysis, as regards the effects of structural 
changes, are as follows: (a) The effect of the changes in 
input-output coefficients on the sectoral gross outputs 
was of much smaller importance than the effect of the 
changes in the level and composition of final demand, 
(b) The changes in fixed capital requirements were 
caused mainly by changes in capital and labour coeffi
cients and to a lesser extent by changes in input-output 
coefficients. 

Despite the fact that the structural changes dealt 
with in this study refer to the decade of the 60's, the 
empirical findings do not have historical value only but, 
as future developments depend to a large extent on past 
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events, they also provide an indication of the future 
trends in the structure of the economy. 

I am sure that the readers of Professor Skountzos' 
study will agree with me that this makes a significant 
contribution to input-output analyses in Greece, as well 
as to the systematic measurement of structural changes 
in the economy and the estimation of their effects on it. 

Professor REGHINOS D. THEOCHARIS 
General Scientific Director 

Centre of Planning 
and Economic Research 
May 1980 
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INTRODUCTION 

Economic development is accompanied by changes 
in the structure of the economy. In Greece, the period 
1958-1970 is characterized by a high rate of growth of 
real Gross National Product. This rapid increase in real 
product was not uniform (percentagewise) in all pro
duction sectors of the economy. Consequently, the 
structure of the economy in 1970 was considerably 
different from that in 1958. The object of this study is 
to explain and measure the structural changes occurred 
between 1958 and 1970. 

A proper way of analysing structural changes over 
time is the use of input-output analysis. To this end, use 
is made of the input-output tables of Greece for 1958 
and 1970. In section A of the study, a brief account is 
given of the main determinants of structural changes. In 
Section B, various indices of structural changes are esti
mated, and in Section C, the impact of structural 
changes on production, labour and capital is examined. 
The procedures, followed in this study, for measuring 
the effects of structural changes, trace back to W. 
Leontief, A.P. Carter and others.1 

1. See Bibliography. 
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A. DETERMINANTS OF STRUCTURAL 
CHANGES 

The structural changes in the Greek economy, as 
reflected in the changes of input-output coefficients, 
have been caused by many factors, the most important 
of which are: 

a. Changes in technology: The rate and extent of 
technological changes in the modern world is one of the 
main factors accounting for the changes in input-output 
coefficients over time.1 The changes in technology take, 
in the first instance, the form of a change in input 
quality, as a result of technological changes taking place 
in other sectors. The input quality improvement increas
es the productivity in the sectors using this partic
ular input. In the second place, the use of modern fixed 
capital equipment incorporating the latest technological 
advancements increases the production efficiency in the 
sector using the equipment in question. Finally, the 
adoption of up-to-date organization methods increases 
the efficiency of production methods or the productivity 
of a particular input in the sector. All the above forms 
of technological changes grew more intense in the 
Greek economy, in the period 1958-1970. 

b. Changes in the composition of production: If the 
quantities of products produced through different tech
nologies by a sector do not change at the same rate, 
the input structure of the sector will change. 

c. Changes in input prices: A change in the relative 
input prices may result in substitution among inputs. 

1. Among the most important aspects of modern technical changes 
are the intensification of the use of synthetic raw materials in place of nat
ural products, the automation of production processes, the gradual substi
tution of coal by oil and/or electricity, etc. 
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An indirect substitution among the same kinds of inputs 
is likely to occur, as, for example, in the case of re
ducing the use of an intermediate input due to an in
creased utilization of labour or better use of the techni
cal equipment processing the input in question.1 In a 
large number of cases there is strong interdepedence be
tween the changes in technology and those in input 
prices, and it is difficult to distinguish between their re
spective effects on the input structure of the various 
production sectors. 

d. Changes in the scale of operations: The existence 
of increasing or decreasing returns to scale causes a dif
ferentiation in the technical relationships between two 
periods of time when the scale of operations or the de
gree of capital utilization changes.2 

e. Creation of new industries: The setting up of 
new industries, with an entirely different input structure 
from that of existing industries, is another factor in the 
structural changes in the Greek economy. 

/. Random factors: Differences in input-output 
coefficients between two periods of time may well have 
been created by random factors, such as differences in 
the sources of data and the statistical methods used in 
estimating the technical relationships. 

Since the above factors operate simultaneously, 
their separation is not clear and unambiguous, and 

1. Changes in the relative prices of capital and labour inputs will af
fect the prices of different products by different amounts and such 
changes in the relative prices of product inputs can cause changes in coef
ficients. 

2. Although small changes in the scale of operations within one or 
two years since an input-output table was drawn up may exert a compara
tively unimportant influence on input coefficients, it may well be that, over 
longer periods, when larger output changes occur, inputs are no longer 
changing in direct proportion to output changes. 
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identification through empirical data of their separate 
effects on input-output coefficients is very difficult when 
high correlations between all these factors exist. In the 
case of Greece the above difficulties are accentuated by 
the fact that only two original tables have been con
structed. A time series of input-output tables would 
greatly facilitate the analysis of the effects of each 
factor separately. For these reasons, this study deals 
with the impact of structural changes rather than the 
sorting out of those factors which caused the coefficient 
changes. 
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Β. MEASURES OF STRUCTURAL CHANGES 

1. Changes in Technical 
Input-Output Coefficients 

An expedient way of measuring changes in input-
output coefficients is comparing the columns of input-
output matrices at two different points of time and 
computing the weighted average changes in the input 
coefficients of the various sectors. This can be done by 
considering the weighted indices.1 

T-j 

where 

- i- V (Xjjo + Xf ) 
S 

A;70 A 5« 

Af + Ajj» 
• (Xf + x f ) 

(Ο 

Δ 7.0 

A * 8 

V7-0 

Y5.8 

matrix of input-output coefficients for 1970 

matrix of input-output coefficients for 1958 

matrix of interindustry transactions in 1970 

matrix of interindustry transactions in 1958, at 

constant 1970 prices. 

1. See P. Rasmussen, Studies in Intersectoral Relations, 1957, p. 131. 
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This index measures the overall input changes in 
each of the η production sectors and is called the 
Rasmussen index of structural change. Column (1) of 
Table 1 shows the individual Rasmussen indices of 
structural change for the period 1958-1970 concerning 
the 35 production sectors into which the Greek 
economy has been distinguished. 

From column (1) the following observations can be 
made: 

i. The Rasmussen index of structural change is small 
as regards agriculture and the manufacturing sector. 
On the other hand, services as a whole seem to con
stitute the leading sector of structural changes, 

ii. There are some subsectors within the manufacturing 
sector which have undergone substantial structural 
changes betwen 1958 and 1970. These are: (a) the 
sectors of transport equipment, glass and glassware, 
miscellaneous manufacturing, basic metal industries, 
petroleum and coal products, and (b) the sectors of 
footwear, beverages, electrical machinery, machinery 
and appliances (apart from electrical and transport 
equipment), paper and paper products, clothing, 
printing and publishing, and chemicals. These latter 
sectors have experienced important structural 
changes but to a lesser degree as compared to sec
tors under (a), 

iii. With the exception of housing, all service subsectors 
show substantial changes in their intermediate input 
structures, 

iv. All of the non-manufacturing industrial sectors, 
namely, mining and quarrying, construction, and 
electricity have experienced much bigger structural 
changes than the sectors of agriculture, manufactur
ing as a whole and services as a whole. 
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TABLE 1 

Indices of Structural Change between 1958 and 1970 

^^•»^Index 

^""^--^^ 
Sector ^**Ν>·«»^1^ 

1. Agriculture 

2. Mining 

3. Food 

4. Beverages 

5. Tobacco 

6. Textiles 

7. Footwear 

8. Clothing 

9. Wood and Cork 

10. Furniture 

11. Paper and paper products 

12. Printing-Publishing etc. 

13. Leather and leather products 

14. Rubber products 

15. Plastic products 

16. Chemicals 

17. Petroleum and Coal products 

18. Cement 

19. Glass and Glassware 

20. Non metallic mineral products 

21. Basic Metal Industries 

22. Metal products 

23. Machinery and Appliances 

24. Electrical Machinery 

25. Transport equipment 

26. Miscellaneous Manufacturing 

27. Construction 

28. Electricity-Water-Gas 

29. Transportation Storage 

30. Communications 

31. Trade 

32. Banking, other Financial Instit. 

and Insurance 

33. Other services 

34. Housing 

35. Public Services 

3-26 Total Manufacturing 

29-35 Total Services 

Rasmussen 

Index 

(1) 

-0.02977 

-0.38725 

-0.08939 

-0.19900 

-0.03873 

-0.07212 

0.27704 

0.14873 

-0.07369 

-0.05012 

0.15241 

0.13077 

0.08952 

0.07643 

0.05033 

-0.13586 

0.56968 

-0.04604 

0.99532 

0.01909 

0.59259 

-0.06089 

0.17795 

-0.18437 

1.08117 

0.72358 

-0.20642 

-0.62663 

-0.34941 

-0.67964 

-0.41475 

0.22189 

-0.17393 

-0.07789 

" 

0.05423 

-0.24103 

Alternative 

Index 

(2) 

0.51909 

0.60058 

0.20144 

0.55965 

0.66723 

0.26815 

0.54369 

0.36571 

0.35557 

0.42390 

0.37779 

0.50662 

0.74378 

0.45346 

0.38199 

0.43505 

0.75220 

0.70750 

1.07870 

0.59898 

0.82979 

0.39430 

0.40959 

0.98242 

1.18933 

0.91690 

0.43910 

0.73084 

0.64893 

0.87497 

0.69730 

0.69128 

0.92704 

0.11485 
— 

0.41928 

0.67628 

Note: Column (1) has been calculated according to formula (1). Column (2) has 

been calculated by the same formula with the difference that the numerator 

(A|j° — Ajj8 ) has been replaced by the absolute values | Ajj0 — Ajj81. 

21 



At this point, it should be pointed out that the 
Rasmussen index used so far measures the net changes 
in the intermediate input structure of the different 
production sectors. However, within a given produc
tion sector, the changes in some coefficients may be neg
ative while those in others may be positive, resulting in 
a lower absolute value in the Rasmussen index of struc
tural change. For instance, the agricultural sector used 
fewer inputs per unit of output in 1970 than in 1958, 
whereas it increased its input coefficients for industrial 
inputs, between 1958 and 1970, and thus this sector 
shows negligible change in its input structure. Opposite 
changes in the input coefficients have occurred in all 
sectors of the Greek economy. 

For the purpose of providing a better measure of 
the dynamism of the various sectors of the Greek 
economy, an alternative index has been computed. The 
difference between this new index and that of 
Rasmussen is that the signs (negative) in the differences 
between the input coefficients of two periods of time 
have been ignored. More specifically, the alternative in
dex is computed according to formula (1), with 
|Aj]° — Aff\ replacing (AJ° — AJ8 ) in the numerator. 
This alternative index is presented in column (2) of 
Table 1. Comparing columns (1) and (2) of Table 1 we 
can make the following observations: 

i. The extent of change according to the alternative 
index is much bigger than in the case of the Rasmussen 
index.1 All sectors of the Greek economy have under
gone substantial changes in their input structure. This is 
consistent with the rate of industrialization of the coun-

1. The alternative index for a given sector would be the same in ab
solute value as the Rasmussen one, only when all changes within the sec
tor were in the same direction (whether negative or, positive). 

22 



try during the time under examination. Many sectors 
which, according to the first index, showed small struc
tural changes, now show substantial ones. This means 
that in all sectors changes in input coefficients occurred 
in opposite directions, as a result of input substitutions 
and/or the use of new inputs by each sector. 

ii. The sector of services as a whole seems to be the 
leading sector of structural changes as compared to 
agriculture and the manufacturing sector as a whole. 

2. Changes in Inverse Coefficients 

In the preceding section structural change was 
measured by comparing the matrices of input-output 
coefficients AJ° and Aff. Denoting by RJ° and Rfj8 the 
inverse matrices for 1970 and 1958 respectively, we are 
now going to measure structural changes by consider
ing changes in the elements of the inverse matrix be
tween 1958 and 1970. Two indices which can be used 
to describe an inverse matrix and in turn changes in its 
elements are the following:1 

- Σ Rü 
η <—t 

Uj = — — (2) 
η η 

and 

τ έRö 

Ui = (3) 
1 " η, 

~r? Σ- Σ R i j 

1. See Rasmussen, op. cit., pp. 134-135. 
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In formula (2) the average of each column of the in
verse matrix is divided by the overall average of all 
columns, and in formula (3) the average of each row of 
the inverse matrix is divided by the same overall 
average. The indices Uj and Uj have been termed as the 
"Index of Power of Dispersion" and the "Index of 
Sensitivity of Dispersion". Uj and Uj are also measures 
of backward and forward linkages respectively.1 

A brief analysis of the above two indices is con
sidered advisable. The Index of Power of Dispersion 
tells us the extent to which a change in the final de
mand of sector j affects the whole system of sectors. 
Alternatively, we may say that Uj shows by how much 
a change in sector j will cause changes in the rest of the 
system of sectors. When Uj > 1, it means that the im
pact of a unit increase in the final demand of sector j 
on the system of sectors will be big as compared to the 
sectors in general. When Uj < 1, it means that a unit in
crease in the final demand in sector j will have 
relatively small repercussions on the system of sectors 
as compared to the sectors in general. 

A similar interpretation can be given to the meaning 
of the Index of Sensitivity of Dispersion Uj. This index 
tells us the extent to which a change in the final de
mand of the system of sectors will affect sector i. When 
Uj > 1, it means that a unit increase in the final de
mand of the whole system of sectors will have a bigger 
impact on sector i than on the system of sectors in 
general, and vice versa in case Uj< 1. 

Table 2 presents the indices of Power of Dispersion 
(backward linkage) Uj for 1958 and 1970 and their 
changes between these two years. From column (3) of 
this table the following observations can be made: 

1. A. Hirschman, The Strategy Of Economic Bévèlopftiént, 1958. 



TABLE 2 
Indices of Power of Dispersion (Backward Linkages) 

Year 
Sector 

1958 
(1) 

1970 

(2) 
(2):(D 

(3) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial Instit. 
and Insurance 
Other services 
Housing 
Public Services 

2.98531 
1.09941 
1.32429 
0.79006 
0.64593 
1.61953 
0.64569 
0.74882 
1.24582 
0.66550 
1.28796 
0.72056 
1.03893 
0.80559 
0.66181 
1.50123 
1.35092 
0.69524 
0.70051 
0.80970 
1.44284 
1.04648 
0.77370 
0.73851 
0.77424 
0.70537 
0.75645 
1.00304 
1.08968 
0.75416 
1.32164 

2.05484 
1.33370 
1.15283 
0.75246 
0.69914 
1.63886 
0.69606 
0.66592 
1.04816 
0.68008 
1.39173 
0.84420 
1.18480 
0.76781 
0.74833 
1.44711 
1.29327 
0.70760 
0.72755 
0.77179 
1.42941 
0.94944 
0.86171 
0.87864 
0.91512 
0.67277 
0.73136 
1.03454 
1.22552 
0.73938 
1.26727 

0.68832 
1.21311 
0.87053 
0.95241 
1.08238 
1.01194 
1.07801 
0.88929 
0.84134 
1.02191 
1.08057 
1.17159 
1.14040 
0.95310 
1.13073 
0.96395 
0.95733 
1.01778 
1.03860 
0.95318 
0.99069 
0.90727 
1.11375 
1.18975 
1.18191 
0.95378 
0.96683 
1.03140 
1.12466 
0.98040 
0.95886 

1.01025 1.36013 1.34633 
0.89417 1.01970 1.14039 
0.64569 0.64786 1.00736 
0.70095 0.66091 0.94288 

Note: Columns (1) and (2) have been calculated according to formula (2). 



i. A substantial reduction has occurred in the 
backward linkage of the agricultural sector. This 
means that an expansion in this sector would 
have affected the other sectors to a considerably 
lesser extent in 1970 than in 1958. In spite of 
this reduction, the agricultural sector still con
tinues to be the sector with the strongest 
backward linkage, as compared to the other sec
tors, 

ii. Among the manufacturing subsectors, those with 
the biggest increase (over 10%) in backward 
linkages are printing and publishing, leather 
and leather products, plastic products, 
machinery and appliances, electric machinery, 
and transport equipment. There is only one sec
tor with a big decrease (over 10%) in backward 
linkage, namely food, 

iii. Looking at the non-manufacturing industrial sec
tors, we notice that only mining and quarrying 
shows a substantial increase in backward 
linkage. Construction and electricity do not 
show any substantial change between 1958 and 
1970. 

iv. Among the service subsectors, substantial in
creases have occurred in transportation, bank
ing, and other services. 

Table 3 shows the indices of Sensitivity of Disper
sion (forward linkages) of the various sectors and their 
rate of change between 1958 and 1970. As can be seen 
from column (3) of this table in only few sectors did 
over 10% changes in forward linkages occur between 
1958 and 1970. Over 10% increases in forward 
linkages occurred in petroleum and coal products, basic 
metal industries, electrical machinery, transport equip-
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TABLE 3 
indices of Sensitivity of Dispersion (Forward Linkages) 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

^ ^ ^ Year 
Sector"*-»«^^ 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water-Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial Instit. 
and Insurance 
Other services 
Housing 
Public Services 

1958 
(1) 

0.88435 
0.88902 
1.40343 
1.36054 
1.06768 
1.24004 
1.36182 
1.42316 
1.04893 
1.19701 
1.06639 
1.09289 
1.49543 
0.94623 
1.15788 
1.01075 
0.66635 
1.07724 
0.84354 
1.02765 
0.83840 
1.07221 
0.74933 
0.87750 
0.72598 
0.84232 
1.17004 
1.00264 
0.92354 
0.78852 
0.87709 

0.71957 
0.82025 
0.68659 
0.64569 

1970 
(2) 

0.91154 
0.78704 
1.32261 
1.20422 
1.04643 
1.17030 
1.42129 
1.49818 
0.99959 
1.12793 
1.12283 
1.10828 
1.31268 
0.95267 
1.08976 
0.96720 
0.85581 
1.06615 
0.89427 
1.01835 
0.99504 
1.09453 
0.76810 
1.05448 
0.92249 
0.83432 
1.16248 
0.85637 
0.96172 
0.71462 
0.86363 

0.79507 
0.76155 
0.69061 
0.64786 

(2):(D 
(3) 

1.03075 
0.88529 
0.94241 
0.88510 
0.98010 
0.94376 
1.04367 
1.05271 
0.95296 
0.94229 
1.05293 
1.01408 
0.87779 
1.00681 
0.94117 
0.95691 
1.28433 
0.98971 
1.06014 
0.99095 
1.18683 
1.02082 
1.02505 
1.20169 
1.27068 
0.99050 
0.99354 
0.85412 
1.04134 
0.90628 
0.98465 

1.10492 
0.92844 
1.00586 
1.00336 

Note: Coli'mns (1) and (2) have been calculated according to formula (3). 
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ment, and banking. This means that the impact of a 
unit increase in the final demand in the whole system of 
sectors on each of the above sectors was bigger in 1970 
as compared to 1958. The sectors with an over 10% 
decrease in their forward linkage between 1958 and 
1970 are mining and quarrying, beverages, leather and 
leather products, and electricity. 

3. Changes in Employment 
and Capital Coefficients 

Apart from changes in input-output coefficients, 
structural changes in an economy also take place by 
way of changes in the coefficients of the primary fac
tors of production, namely labour and capital. 

Table 4 presents the direct employment coefficients, 
Table 5 the direct capital coefficients, and Table 6 the 
direct capital-labour ratios. From these three tables the 
following observations can be made: 

i. With the exception of the sectors of petroleum 
and coal products (where the direct employment coef
ficient increased between 1958 and 1970) and that of 
transport equipment (where the direct employment coef
ficient remained almost unchanged), the direct employ
ment coefficients in all other sectors show a decrease 
between 1958 and 1970. The biggest decrease occurred 
in mining (72%) and the smallest in transport equip
ment (1,6%). 
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TABLE 4 
Direct Employment Coefficients 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

" " " " ^ ^ Y e a r 
Sector ^ ^ ^ - N , ^ ^ 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water-Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial 
Instit. and Insurance 
Other services 
Housing 
Public Services 

1958 
(1) 

47.05917 
9.12517 
2.53182 
2.47831 
2.39647 
8.53318 
7.76000 
2.52868 
3.49565 
8.09964 
6.03266 

14.45643 
7.58352 
5.49808 

20.38492 
4.36123 
0.22857 
5.84818 

11.39024 
14.86295 
1.58231 
6.99725 
3.20639 
4.96343 
3.05462 
3.20019 
6.46287 
4.20814 

12.26207 
11.24955 
15.30301 

20.44086 
20.76942 

-
6.58721 

1970 
(2) 

19.53873 
2.55372 
1.75625 
1.98926 
0.94346 
4.10876 
4.67618 
1.53853 
3.03859 
4.25232 
2.82582 
5.87247 
2.64444 
3.22613 
5.73595 
2.14566 
0.35194 
2.63107 
4.16639 
6.06751 
1.06822 
2.91463 
1.60690 
2.40692 
3.00343 
2.43378 
4.21911 
3.33705 
6.04391 
4.99684 
7.86832 

10.52926 
7.19386 

-
3.80244 

(2):(D 
(3) 

0.41519 
0.27985 
0.69367 
0.80267 
0.39369 
0.48150 
0.60260 
0.60843 
0.86925 
0.52500 
0.46842 
0.40622 
0.34871 
0.58677 
0.28138 
0.49199 
1.53975 
0.44990 
0.36579 
0.40823 
0.67510 
0.41654 
0.50116 
0.48493 
0.98324 
0.76051 
0.65282 
0.79300 
0.49289 
0.44418 
0.51417 

0.51511 
0.34637 

-
0.57725 

Note: Columns (1) and (2) show the number of workers employed by each sec
tor per million Drachmas of gross sectoral production. 
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TABLE 5 
Direct Capital Coefficients 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

^ ^ ^ ^ Y e a r 
Sector ^""""•-««^^ 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water-Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial 
Instit. and Insurance 
Other services 
Housing 
Public Services 

1958 

(0 

0.50994 
1.19127 
0.13737 
0.44067 
0.25994 
0.48036 
0.16000 
0.04898 
0.10750 
0.15273 
0.96604 
0.51682 
0.31429 
0.32981 
0.84524 
0.06484 
0.15222 
2.60616 
0.09534 
0.39803 
0.39866 
0.45607 
0.12232 
0.22769 
0.17844 
0.33819 
0.05196 
6.25922 
2.80076 
1.36347 
1.03931 

1.33357 
1.50514 

11.17034 
0.55155 

1970 
(2) 

1.12426 
0.90977 
0.18183 
0.22068 
0.22406 
0.42921 
0.14765 
0.O3073 
0.22579 
0.15617 
0.52370 
0.38813 
0.12465 
0.46514 
0.80731 
0.56010 
0.09337 
1.22012 
0.57213 
0.56916 
0.75977 
0.26418 
0.07547 
0.14866 
0.24317 
0.10247 
0.08628 
7.55069 
4.11861 
2.41565 
1.10913 

0.90098 
1.09147 

11.73607 
0.36402 

(2):(D 
(3) 

2.20469 
0.76370 
1.32365 
0.50078 
0.86197 
0.89352 
0.92281 
0.62740 
2.10037 
1.02252 
0.54211 
0.75100 
0.39661 
1.41033 
0,95513 
8.63819 
0.61339 
0.46817 
6.00094 
1.42994 
1.90581 
0.57925 
0.61699 
0.65291 
1.36275 
0.30300 
1.66051 
1.20633 
1.47053 
1.77169 
1.06718 

0.67562 
0.72516 
1.05065 
0.65999 

Note: Columns (1) and (2) show the units of fixed capital (in Drachmas) re
quired per unit of gross sectoral production (in Drachmas). 
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TABLE 6 
Direct Capital-Labour Ratios 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

^ ^ - • ^ « ^ Y e a r 
Sector ^"""-»^^^ 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water-Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial 
Instit. and Insurance 
Other services 
Housing 
Public Services 

1958 

(1) 

10.84 
130.55 
54.26 

177.81 
108.47 
56.29 
20.62 
19.37 
30.75 
18.86 

160.13 
35.75 
41.44 
59.99 
41.46 
14.87 

665.95 
445.64 

8.37 
26.78 

251.95 
65.18 
38.15 
45.87 
58.42 

105.68 
8.04 

1487.41 
228.41 
121.20 
67.92 

65.24 
72.47 

-
83.73 

1970 
(2) 

57.54 
356.25 
103.53 
110.93 
237.48 
104.46 
31.57 
19.98 
74.31 
36.73 

185.33 
66.09 
47.14 

144.18 
140.75 
261.04 
265.29 
463.73 
137.32 
93.80 

711.25 
90.64 
46.97 
61.76 
80.96 
42.10 
20.45 

2262.68 
681.45 
483.44 
140.96 

85.57 
151.72 

-
95.73 

(2):(1) 
(3) 

5.30812 
2.72884 
1.90804 
0.62387 
2.18936 
1.85575 
1.53104 
1.03149 
2.41659 
1.94751 
1.15737 
1.84867 
1.13755 
2.40340 
3.39484 

17.55481 
0.39836 
1.04059 

16.40621 
3.50261 
2.82298 
1.39061 
1.23119 
1.34641 
1.38583 
0.39837 
2.54353 
1.52122 
2.98345 
3.98878 
2.07538 

1.31162 
2.09356 

-
1.14332 

Note: Columns (1) and (2) show the fixed capital (in thousands of Drachmas) 
directly employed per worker. 
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ii. Considering the direct capital coefficients in 
Table 5, we notice that in almost half of the sec
tors the coefficients have increased and in the 
rest of them they have decreased. The biggest 
(over 20%) increases have occurred in agri
culture, food, rubber products, chemicals, glass 
and glassware, non-metallic mineral products, 
basic metal industries, transport equipment, con
struction, electricity, transportation and com
munications. The smallest decreases (less than 
20%) in direct capital coefficients have occurred 
in tobacco, textiles, footwear, plastic products, 

iii. The intertemporal differences in the direct em
ployment and capital coefficients, however, do 
not imply any differences in the degree of 
economic development of the economy. A 
measure which would better reflect the degree of 
development is the capital-labour ratio. The 
higher the capital intensity (i.e. the capital-labour 
ratio) the higher the degree of development of 
the economy. Actually, in the case of the Greek 
economy, an extensive substitution of capital for 
labour has taken place, as can be seen from the 
comparison of the direct capital-labour ratios of 
1958 and 1970 presented in Table 6. With the 
exception of the sectors of beverages, and 
petroleum and coal products, the capital inten
sity increased in all sectors of the economy, be
tween 1958 and 1970. The sectors with the most 
spectacular increases in capital intensity are 
agriculture, chemicals, plastic products, glass 
and glassware, and non-metallic mineral 
products. In these sectors capital intensity more 
than tripled between 1958 and 1970. 
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So far we have discussed the changes in the direct 
employment and capital coefficients. In Tables 7, 8 and 
9 we have computed the corresponding total coef
ficients.1 As is well known, the total employment coef
ficient for a particular sector tells us the total (direct 
plus indirect) labour requirements per unit of final de
mand of the sector in question. Analogous is the mean
ing of total capital coefficients. 

A comparison between the changes in the direct 
and total employment coefficients shows that in 21 sec
tors the changes in direct coefficients are bigger than 
the corresponding changes in total coefficients. In the 
remaining sectors the changes in direct coefficients are 
fewer than or equal to the corresponding changes in total 
coefficients. The differences between the changes in 
direct and total employment coefficients vary substan
tially from sector to sector. Thus, in 8 sectors the dif
ferences between the changes in direct and total coef
ficients are more than 20 percentage points, and in the 
remaining sectors less than 20 percentage points. 

1. For a particular year let 

Lj = row vector of direct employment coefficients 

Kj = row vector of direct capital coefficients 

ir 

( — ) j = row vector of direct capital-labour ratios 

then 

Lj · (I—A)"1 = total employment coefficients 

Kj · (I—A) - 1 = total capital coefficients 

ι/ 
( — )j · (I—A)"1 = total capital-labour ratios 
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TABLE 7 
Total (Direct plus Indirect) Employment Coefficients 

i. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
Ì6. 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

^ » ^ Y e a r 
Sector — « ^ ^ 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water-Gas 
Transportation Storage 
Communications 
Trade 
Banking, other Financial 
Instit. and Insurance 
Other services 
Housing 
Public Services 

1958 

(1) 

57.83819 
12.90309 
38.44431 
32.56411 
27.00578 
28.07025 
20.64921 
20.12346 
14.79679 
16.71054 
11.29429 
20.00938 
26.94993 
11.68005 
26.97899 
11.11036 
0.46758 
9.55366 

13.51444 
21.13072 

2.91886 
10.34413 
4.28761 
7.31632 
3.84341 
7.91251 

14.76312 
8.70117 

16.42173 
13.56625 
20.80056 

21.58902 
24.21356 
0.61240 
6.58721 

1970 
(2) 

23.65448 
3.21413 

14.49589 
9.91941 
8.51603 

10.23683 
9.91207 
8.97810 
7.58216 
7.78018 
5.81250 
8.80147 
8.08558 
5.60524 
8.59465 
4.38529 
1.30192 
5.14715 
5.67720 
8.32352 
2.95211 
4.94712 
2.19491 
4.53747 
4.39947 
3.87751 
7.39141 
4.73232 
7.77601 
5.46198 
9.45781 

12.28853 
7.95081 
0.27869 
3.80244 

(2):(1) 
(3) 

0.40898 
0.24910 
0.37706 
0.30461 
0.31534 
0.36469 
0.48002 
0.44615 
0.51242 
0.46559 
0.51464 
0.43987 
0.30002 
0.47990 
0.31857 
0.39470 
2.78438 
0.53876 
0.42008 
0.39391 
1.01139 
0.47825 
0.51192 
0.62019 
1.14468 
0.49005 
0.50067 
0.54387 
0.47352 
0.40262 
0.45469 

0.56920 
0.32836 
0.45508 
0.57725 

Note: Columns (1) and (2) show the number of workers employed by each sec
tor per million Drachmas of final demand. They have been calculated according to 
formula Lj (I—A) where Lj the vector of direct employment coefficients and 
(I-A) the inverse matrix. 
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TABLE 8 
Total (Direct plus Indirect) Capital Coefficients 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
! 1. 
12. 
S3. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

^ ^ ^ ^ X e a r 
Sector ^"" -^ .^^ 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water-Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial 
Instit. and Insurance 
Other services 
Housing 
Public Services 

1958 

(1) 

0.69946 
1.57198 
0.80083 
1.07819 
0.66128 
1.10246 
0.72317 
0.85265 
0.45978 
0.63766 
1.70858 
1.28528 
1.01922 
0.67521 
1.39925 
0.54403 
0.17294 
3.51709 
0.29910 
1.03871 
0.63999 
0.92364 
0.24853 
0.47706 
0.25557 
0.53719 
0.77424 
6.80619 
3.10922 
1.73058 
1.45217 

1.43361 
1.81876 

11.20483 
0.55155 

1970 
(2) 

1.56839 
1.22590 
1.24170 
1.02046 
0.86040 
1.18186 
0.92992 
0.96736 
0.73954 
0.77347 
1.25812 
1.06414 
0.85393 
0.93860 
1.61911 
1.12142 
0.42114 
2.33277 
0.97555 
1.31804 
1.46742 
1.02318 
0.25202 
0.67032 
0.54427 
0.40443 
0.81244 
7.90937 
4.52544 
2.59992 
1.62063 

1.18629 
1.34533 

11.76654 
0.36402 

(2):(1) 
(3) 

2.24229 
0.77985 
1.55052 
0.94738 
1.30111 
1.07202 
1.28589 
1.13453 
1.60846 
1.21298 
0.73635 
0.82794 
0.83783 
1.39009 
1.15713 
2.06132 
2.43518 
0.66327 
3.26162 
1.26892 
2.29288 
1.10777 
1.01404 
1.40511 
2.12963 
0.75286 
1.04934 
1.16209 
1.45549 
1.50234 
1.11601 

0.82748 
0.73970 
1.05013 
0.66000 

Note: Columns (1) and (2) show the units of fixed capital (in Drachmas) re
quired per unit of final demand. They have been calculated according to formula 
K j ( I - A ) ~ where Kj the vector of direct employment coefficients and (I—A) - 1 

the inverse matrix. 
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TABLE 9 
Total (Direct plus Indirect) Capital-Labour Ratios 

^ ^ - ^ Y e a r 
Sector ^ ^ ^ ^ ^ ^ 

1. Agriculture 
2. Mining 
3. Food 
4. Beverages 
5. Tobacco 
6. Textiles 
7. Footwear 
8. Clothing 
9. Wood and Cork 

10. Furniture 
11. Paper and paper products 
12. Printing-Publishing etc. 
1-3. Leather and leather products 
14. Rubber products 
15. Plastic products 
16. Chemicals 
17. Petroleum and Coal products 
18. Cement 
19. Glass and Glassware 
20. Non metallic mineral products 
21. Basic Metal Industries 
22. Metal products 
23. Machinery and Appliances 
24. Electrical Machinery 
25. Transport equipment 
26. Miscellaneous Manufacturing 
27. Construction 
28. Electricity-Water-Gas 
29. Transportation-Storage 
30. Communications 
31. Trade 

1958 
(1) 

12.09 
121.83 
20.83 
33.11 
24.49 
39.28 
35.02 
42.37 
31.07 
38.16 

151.28 
64.23 
37.82 
57.81 
51.86 
48.97 

369.86 
368.14 

22.13 
49.11 

219.26 
89.29 
57.96 
65.20 
66.50 
67.89 
52.44 

782.21 
189.34 
127.57 
69.81 

1970 
(2) 

66.30 
350.30 

85.66 
102.88 
101.03 
115.45 
93.82 

107.75 
97.54 
99.42 

216.45 
120.90 
105.61 
167.45 
188.39 
255.72 
323.48 
453.22 
171.84 
158.35 
497.07 
206.82 
114.82 
147.73 
123.71 
104.30 
109.92 

1671.35 
581.97 
476.00 
171.35 

W) 
(3) 

5.48397 
2.87532 
4.11234 
3.10722 
4.12536 
2.93915 
2.67904 
2.54307 
3.13936 
2.60535 
1.43079 
1.88230 
2.79244 
2.89656 
3.63267 
5.22197 
0.87460 
1.23111 
7.76502 
3.22439 
2.26704 
2.31627 
1.98102 
2.26580 
1.86030 
1.53631 
2.09611 
2.13670 
3.07368 
3.73129 
2.45452 

32. Banking, other Financial 
Instit. and Insurance 66.40 96.54 1.45392 

33. Other services 75.11 169.21 2.25283 
34. Housing 18296.58 42220.89 2.30758 
35. Public Services 83.73 95.73 1.14332 

Noie: Columns (1) and (2) show the fixed capital (in thousands of Drachmas) 
directly and indirectly employed per worker. 
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The comparison between the changes in the direct 
and total capital coefficients reveals that in the majority 
of sectors the changes in direct capital coefficients were, 
contrary to the changes in direct labour coefficients, 
smaller than the changes in the corresponding total 
capital coefficients. The number of sectors in which the 
differences between the changes in direct and total 
capital coefficients are more than 20 percentage points 
is much larger than the corresponding number of sec
tors which show more than 20 percentage points dif
ferences in the changes of employment coefficients. 
Furthermore, the differences in the changes between 
direct and total capital coefficients are much larger than 
the differences in the changes between direct and total 
employment coefficients. Thus, in three sectors (chemi
cals, petroleum and coal products, glass and glassware) 
the differences between the changes in the two kinds of 
capital coefficients are larger than 180 percentage 
points, in 4 sectors (clothing, electrical machinery, 
transport equipment, construction) they are larger than 
50 but less than 100 percentage points, and in 10 sec
tors larger than 20 but less than 50 percentage points. 
In the remaining sectors the differences are less than 20 
percentage points. 

Finally, the comparison of the changes in direct 
with the changes in total capital-labour ratios shows 
that in most of the sectors the changes in direct coef
ficients are smaller than the changes in the cor
responding total coefficients. Furthermore, the dif
ferences between the changes in the two kinds of ratios 
exceed, with very few exceptions, the 20 percentage 
points. Thus, in 5 sectors (i.e. food, beverages, chemi
cals, glass and glassware, housing) the differences be
tween the changes in direct and total capital-labour 
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ratios are larger than 200 percentage points, in 6 sec
tors (i.e. tobacco, textiles, footwear, clothing, printing 
and publishing, miscellaneous manufacturing) they are 
larger than 100 but smaller than 200 percentage points, 
in 7 sectors (i.e. wood and cork, furniture, rubber 
products, basic metal industries, metal products, ma
chinery and appliances, electrical machinery, electricity) 
they are smaller than 100 but larger than 50 percentage 
points, in 8 sectors they are between 20 and 50 percent
age points and in the remaining sectors less than 20 
percentage points. 
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C. IMPACT OF STRUCTURAL CHANGES 

1. Changes in Gross Output 
Requirements 

The sectoral differences in the growth of real 
product between 1958 and 1970 may be explained in 
terms of two factors: (a) changes in input-output coef
ficients1 and (b) changes in final demand. The proce
dure followed for the separation of the two causes of 
total change in sectoral gross production is described 
below. 

Let f58 and f70 be the total final demand vectors for 
1958 and 1970 respectively, at constant 1970 prices 
and Ry8 and R™ the corresponding inverse matrices for 
these years. The total change in actual gross production 
between 1958 and 1970 is (Rj° · f70 - Rjf · f58 ). This 
total change can be broken down into the part due to 
changes in input-output coefficients (R7j°-f70—R^8-f70), 
and the part due to changes in final demand (Rjj·8 · f70 — 
Rjf · f58). In columns (1) and (2) of Table 10 are shown 
the actual sectoral gross outputs for 1958 and 1970 
respectively, i.e. Rjj8 · f58 and Rg° · f70. Column (3) of 
the table shows the gross output required to deliver the 
1970 final demand with the input-output relationships 
prevailing in 1958, i.e. Rjf · f70. Column (4) of the table 
shows the changes in actual gross outputs as percentage of 
the 1958 levels, i.e. 

R70 · f70 - R,f · f58 

Ü - χ 100 
R 5 8 . f 58 

1. As mentioned in section A, the changes in input-output coefficients 
are caused by various factors among which are changes in technology, in 
product mix, etc. 
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TABLE 10 
Causes of Change in Gross Production Requirements 

(In mil. Drachmas at 1970 prices) 

Sector 

1. Agriculture 
2. Mining 
3. Food 
4. Beverages 
5. Tobacco 
6. Textiles 
7. Footwear 
8. Clothing 
9. Wood and Cork 

10. Furniture 
11. Paper and paper products 
12. Printing-Publishing etc. 
13. Leather and leather products 
14. Rubber products 
15. Plastic products 
16. Chemicals 
17. Petroleum and Coal products 
18. Cement 
19. Glass and Glassware 
20. Non metallic mineral products 
21. Basic Metal Industries 
22. Metal products 
23. Machinery and Appliances 
24. Electrical Machinery 
25. Transport equipment 
26. Miscellaneous Manufacturing 
27. Construction 
28. Electricity-Water-Gas 
29. Transportation-Storage 
30. Communications 
31. Trade 
32. Banking, other Financial 

Instit. and Insurance 
33. Other services 
34. Housing 
35. Public Services 

Total 

Actual 
gross 

production 
1958 

(1) 

43.015 
2.269 

29.089 
3.826 
7.017 

12.703 
1.250 
7.269 
2.986 
1.375 
1.531 
1.159 
0.910 
1.040 
0.252 
5.999 
4.060 
0.909 
0.451 
1.525 
2.837 
4.006 
3.818 
2.051 
6.170 
1.029 

17.802 
2.604 
9.757 
1.106 

18.775 

2.824 
11.484 
11.448 
14.327 

238.675 

Actual 
gross 

production 
1970 
(2) 

66.853 
8.423 

46.044 
7.545 

10.542 
23.705 

2.804 
15.521 
5.235 
3.015 
5.191 
3.067 
3.209 
1.707 
2.242 

14.684 
13.098 
2.903 
1.219 
4.844 

13.516 
12.522 
12.268 
12.801 
12.552 
2.469 

53.580 
7.260 

29.331 
4.742 

43.911 

9.483 
33.999 
22.248 
30.214 

542.747 
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Computed Percentage change in gross production 1958-1970 

gross 
production 

1970 

(3) 

83.177 
6.352 

47.050 
7.941 
9.773 

22.187 
2.609 

16.189 
8.690 
3.043 
4.338 
1.954 
2.811 
2.121 
0.735 

14.904 
11.398 
2.752 
1.128 
5.235 

12.844 
12.567 
11.645 
8.847 
9.896 
2.879 

53.514 
6.311 

28.655 
4.916 

45.617 

7.680 
33.403 
22.248 
31.300 

546.707 

Total 

•2*21.100 (1) 1 0° 
(4) 

55.42 
271.24 

58.28 
97.20 
50.24 
8^.61 

124.34 
113.52 
75.32 

119.23 
239.05 
164.62 

252.241 
64.09 

788.77 
144.77 
222.59 
219.27 
170.55 
217.71 
376.43 
212.60 
221.32 
524.10 
103.45 
139.90 
200.98 
178.84 
200.64 
328.64 
133.88 

235.79 
196.06 
94.34 

110.88 

127.40 

Due to coef
ficient change 

(5) 

-37.95 
91.28 
-3.46 

-10.34 
10.97 
11.95 
15.62 

-9.19 
-115.72 

-2.00 
55.73 
95.99 
43.65 

-39.78 
597.46 
-3.66 
41.88 
16.60 
20.32 

-25.60 
23.68 

-1.11 
16.33 

192.76 
43.05 

-39.77 
0.38 

36.46 
6.93 

-15.77 
-9 .09 

63.84 
5.19 

-7 .58 

-1.66 

Due to final 
demand change 

WW . loo 
(1) 

(6) 

93.37 
179.96 
61.74 

107.54 
39.27 
74.66 

108.72 
122.71 
191.04 
121.23 
183.32 
68.63 

208.76 
103.87 
191.31 
148.43 
180.71 
202.67 
150.23 
243.31 
352.75 
213.71 
204.99 
331.34 

60.40 
179.67 
200.60 
142.38 
193.71 
344.41 
142.97 

171.95 
190.87 
94.34 

118.46 

129.06 
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Column (5) shows the changes in gross outputs due to 
changes in input-output coefficients as percentage of the 
1958 actual gross output levels, i.e. 

Ri]° · f70 - Κ·?8 · f70 

χ 100 
R 5 8 . f 58 

Finally, column (6) shows the changes in gross outputs 
due to changes in final demand as percentage of the 
1958 gross output, i.e. 

R 5 8 . f 70 _ R 5 8 . f58 

χ 100 
R 5 8 . f 58 

1.1. Impact of Changes in Input-Output Coefficients on 
Gross Output Requirements 

Column (5) of Table 10 shows that part of the per
centage change in real gross sectoral output between 
1958 and 1970, which is attributed solely to the chan
ges in technical input-output coefficients. 

Although the total gross production of the economy 
as a whole which would have been needed to satisfy the 
1970 final demand, had the 1958 input-output relation
ships prevailed in the economy of 1970, is larger than 
actual 1970 gross production by only 1.66% of the 
1958 gross production1, there is a wide range of sectoral 
output changes both negative and positive. A negative 
change shows that the gross output which a sector 
would have needed to produce in order to satisfy the 
1970 vector of final demand would have been smaller if 
the 1970 rather than the 1958 technical input-output 
relationship had been prevailing in both years. A 
positive change, on the other hand, shows that the 

1. If we ignore signs, the change in total gross production due to coef
ficient changes comes out to be about 20% of the 1958 total gross 
production. 
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gross output requirements of the sector in question, 
needed to satisfy the 1970 vector of final demand 
would have been bigger if the 1970 rather than the 
1958 technical input-output relationship had been 
prevailing in both years. 

A close examination of column (5) of Table 10 
shows that in the majority of sectors the change in 
technical input-output relationships alone resulted in in
creases in their output requirements for delivering the 
same 1970 set of final demands.1 

The largest positive impact of changing coefficients 
on gross production requirements is observed in plastic 
products, electrical machinery, printing and publishing, 
mining, banking etc., paper and paper products, leather 
and leather products, transport equipment, petroleum 
and coal products, electricity, basic metal industries, 
glass and glassware. In all the above sectors the in
crease in their gross output requirements between 1958 
and 1970, as a result of the changed input-output 
relationships alone, ranged between 20% for glass and 
glassware to 597% for plastic products. In the remain
ing sectors which show increase in gross output require
ments, the changes were below 20%. The largest 
decreases (over 20%) in output requirements occur in 
agriculture, wood and cork, rubber products, non-
metallic mineral products, and miscellaneous manufactur
ing. 

1. It is generally to be expected that industries that sell primarily to 
final demand will show smaller percentage changes over time in gross out
put requirements than sectors that sell primarily to other producing sec
tors. The most extreme case is housing (sector 34) which sells its entire 
output directly to final demand. As is to be expected, the gross output re
quirements for this sector, for delivering the 1970 final demand, are the 
same, no matter which year's input-output relationships are used. 
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The reduction in output requirements in these sectors 
(as well as in a few others exhibiting negative change) 
can be interpreted as the result of technological 
progress which has made it possible to deliver the same 
1970 final demand with less gross production in 1970 
than in 1958. 

The changes presented in column (5) of Table 10 
can be broken down into many components, represent
ing changes in gross output requirements for delivering 
the various elements of final demand. For some items 
of final demand a sector's gross output requirements 
may be increasing while for some others they may be 
decreasing. In order to see whether the net shifts, ap
pearing in column (5) of Table 10, represent very 
strong tendencies in certain basic areas or not, the 35-
order final demand vector of 1970 has been subdivided 
into five major subvectors, namely, private consump
tion, public consumption, fixed investment, change in 
stocks, and exports. The 1958 and 1970 inverse 
matrices were multiplied by each subvector of final de
mand and in this way the total sectoral output require
ments for each subvector of final demand and for each 
year were estimated. 

The result of these calculations was a set of 5 35-
order gross output vectors for each year. By comparing 
the corresponding actual and computed gross output 
subvectors for 1970 we can see how the total gross out
puts (direct plus indirect) required to deliver the 1970 
final demand subvectors changed as a result of the 
changed coefficients. In Table 11 we present separately 
the changes in gross output (as percentage of the 1958 
gross output) which would have been needed to satisfy 
each subvector of final demand of 1970 if the 1958 

44 



technical input-output relationships had been prevailing 
in the economy in 1970.1 

From Table 11 we can see that the changes in tech
nical input-output coefficients have affected in different 
degrees the output requirements for producing each 
vector of final demand. More specifically: 

a. Private consumption: For mining, textiles, paper 
and paper products, printing and publishing, leather and 
leather products, plastic products, petroleum and coal 
products, electrical machinery, transport equipment, 
electricity, banking, etc., the gross outputs needed for 
producing the private consumption respectively have in
creased by more than 20%, with the biggest increases 
occurring in mining (154%), plastic products (242%) 
and transport equipment (188%). For agriculture, wood 
and cork, non-metallic mineral products, metal prod
ucts, miscellaneous manufacturing, communications, 
and public services we observe decreases in output re
quirements by more than 20%, with the biggest 
decreases occurring in wood and cork (64%), and metal 
products (65%). In the majority of the remaining sec
tors the changes (negative or positive) in output require
ments are below 10%. 

1. Each column of Table 11 has been calculated as follows: 
Let fj^8 and fin}° be the subvector of the m th final demand component 

for 1958 and 1970 respectively. Then the percentage changes in gross out
put requirements for delivering the 1970 subvector by using the 1958 
input-output relationships are 

R .70 . f. 70 Ο 38 . f. 70 
y Mm Jtvfj Mm 

It is in an analogous way that the percentage changes in gross output re
quirements for the other subvectors of final demand have been estimated. 
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TABLE 11 
Percentage Change in Gross Production Requirements for Final Demand due to 

Changes in Input-Output Coefficients 1958-70 

Sector 

1. Agriculture 
2. Mining 
3. Food 
4. Beverages 
5. Tobacco 
6. Textiles 
7. Footwear 
8. Clothing 
9. Wood and Cork 

10. Furniture 
11. Paper and paper products 
12. Printing-Publishing etc. 
13. Leather and leather products 
14. Rubber products 
15. Plastic products 
16. Chemicals 
17. Petroleum and Coal products 
18. Cement 
19. Glass and Glassware 
20. Non metallic mineral products 
21. Basic Metal Industries 
22. Metal products 
23. Machinery and Appliances 
24. Electrical Machinery 
25. Transport equipment 
26. Miscellaneous Manufacturing 
27. Construction 
28. Electricity-Water-Gas 
29. Transportation-Storage 
30. Communications 
31. Trade 
32. Banking, other Financial 

Instit. and Insurance 
33. Other services 
34. Housing 
35. Public Services 

Net total changes 
Absolute total changes 

Private 
consumption 

(1) 

-31.62 
153.97 
-2.41 
-8.49 
16.98 
20.71 
15.21 

-6.16 
-63.94 

-7.92 
46.05 
70.18 
33.69 

-9.44 
241.93 
-7 .42 
69.53 

-18.81 
-2.64 

-24.15 
2.16 

-65.17 
-3.75 
101.34 
188.46 

-68.27 
10.89 
22.60 
16.11 

-31.98 
-5.48 

61.08 
8.36 

0 
-37.10 

-2.51 
19.77 

Public 
consumption 

(2) 

-28.33 
92.51 

-2 .95 
-2 .04 

-656.08 
3.84 
4.84 

-8 .28 
-65 .32 

-3 .77 
1.75 

36.12 
7.02 

-31.75 
236.93 
-1 .20 
-1 .60 

2.37 
8.89 

-6 .03 
11.37 
11.73 

163.68 
77.92 

103.75 
-9 .22 
-1 .31 
13.02 

-1 .79 
-6 .96 
-8 .89 

155.31 
13.43 

0 
-0 .28 

2.06 
7.42 
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Fixed Changes in Exports Total 
investment stocks demand 

(3) 

-179.60 
50.09 

-58.41 
201.61 

-295.92 
-125.91 

0.00 
-202.89 
-146.64 

51.88 
156.90 
435.47 

-228.44 
-177.67 
19013.79 

1 ί 1.96 
-26.40 

21.79 
50.10 

-20.84 
29.53 
79.49 
18.33 

313.10 
10.64 
0.83 
0.00 

124.83 
-47.50 
146.25 

-38.87 

-11.27 
-124.58 

0 
-292.24 

3.06 
38.48 

(4) 

-236.27 
31.95 

115.91 
15.50 
11.29 
0.00 

-11.32 
-60.99 

-246.43 
31.68 

1018.24 
1807.97 
1195.12 

-453.03 
1201.42 
-19.47 
-83.89 

-119.93 
-41.83 

-5.35 
-41.11 

-274.81 
-36.55 
125.39 

-12980.36 
116.31 

8.68 
216.41 
-1.04 
109.46 

-31.69 

496.56 
284.86 

0 
-7140.90 

-41.74 

111.83 

(5) 

-42.13 
51.73 

-6.46 
-7.32 

5.99 
-9.13 

0.00 
-125.15 
-152.55 
-228.88 

41.09 
284.10 
117.98 

-53.97 
11173.16 

-18.00 
52.92 
16.40 
37.14 

-56.67 
-11.21 
-49.19 

46.83 
680.32 
248.15 

-59.25 
19.31 

115.47 
9.78 

-31.83 
1.72 

127.47 
275.88 

0 
-229.67 

-3.98 
28.84 

(6) 

-37.95 
91.28 

-3.46 
-10.34 

10.97 
11.95 
15.62 

-9.19 
-115.72 

-2.00 
55.73 
95.99 
43.65 

-39.78 
597.46 
-3.66 
41.88 
16.60 
20.32 

-25.60 
23.68 

-1.11 
16.33 

192.76 
43.05 

-39.77 
0.38 

36.46 
6.93 

-15.77 
-9.09 

63.84 
5.19 
0 

-7.58 

-1.66 
20.40 

47 



b. Public consumption: The biggest increases (over 
30%) in output requirements are observed in mining, 
printing and publishing, machinery and appliances, elec
trical machinery, transport equipment, and plastic 
products, which exhibit, as in the case of private con
sumption, the largest positive change (237%). The 
largest decreases in output requirements (over 28%) oc
cur in agriculture, wood and cork, rubber products, and 
tobacco, which exhibits the largest decrease (656%). 
For most of the remaining sectors the changes (positive 
or negative) do not exceed 10%. 

c. Fixed investment: The gross output requirements 
of most of the sectors for producing fixed investment 
items have been substantially affected by changes in 
input-output coefficients. Some sectors show over 100% 
positive changes. These are beverages, paper and paper 
products, printing and publishing, chemicals, electric 
machinery, electricity, communications, and plastic 
products which show the largest positive (and absolute) 
percentage change (19014%) of all sectors. On the 
other hand, agriculture, tobacco, textiles, clothing, wood 
and cork, leather and leather products, rubber products, 
and other services show decreases in their gross outputs 
which are more than 100% of their 1958 output re
quirements. 

d. Exports: The gross output requirements for the 
production of the export subvector of final demand 
show the largest percentage increases (over 100%) in 
printing and publishing, leather and leather products, 
plastic products, electrical machinery, transport equip
ment, electricity, banking etc., and other services. The 
largest (over 100%) decreases in gross output require-
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ments are observed in clothing, wood and cork, fur
niture, and public services. 

As can be observed from Table 11, for each sub-
vector of final demand, the gross output requirements 
in some sectors increase while in others they decrease. 
In order to have an index of the total change for each 
subvector of final demand, we have calculated the ab
solute total changes in gross output requirements (ignor
ing the signs) and taken them as percentage of the 
1958 actual magnitudes. These figures are shown in the 
last line of Table 11. In the line before the last of this 
table are presented the percentage net total changes.1 A 
comparison of these two lines shows that the impact of 
the changed input-output coefficients on the gross out
put requirements for producing each subvector of final 
demand was much bigger than net total changes show. 

1. In the case of the m t h final demand component the percentage net 
total change would be 

35 

Σ (Ri]° · f i m 7 0 - R , f -fini0) 
i=1 

35 R i 8 . f. 58 
—ι *Mj Mm 

100 

s 
and the absolute total change, 

Σ I D .70 . f. 70 D 38 . f. 70 
I "-lj Mm — * v j Mm 

1=1 

35 D 38 . f. 58 
100 
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Thus, while the net total percentage changes in private 
consumption, fixed investment and exports did not ex
ceed 4%, the percentage absolute total changes are 
20%, 38% and 29% respectively. 

1.2. Impact of Final Demand Changes on Gross Output Re
quirements 

Between 1958 and 1970 total final demand in
creased by 133.98%. This increase in total final de
mand did not affect all sectors of the economy to the 
same degree. This can be easily observed in column (6) 
of Table 10. This column shows the percentage change 
in sectoral gross output attributed to the changes in 
final demand only. 

As can be seen from column (6) of Table 10, in 22 
out of 35 sectors, the increases in gross output due to 
final demand only were above the average increase in 
total gross production. Tobacco is the sector with the 
smallest increase (39%) in gross production due to final 
demand change only and the basic metal industry is 
the sector with the biggest increase (353%). From 
columns (4) and (6) of Table 10 it becomes obvious 
that the gross production in 13 sectors would have in
creased more than it actually did if final demand only 
had changed between 1958 and 1970 (the coefficients 
remaining constant). For example, the increase in gross 
agricultural production would have been 93.37% in
stead of 55.42% shown in column (4). On the other 
hand, the remaining sectors (excluding housing, which 
shows the same percentage change) show lower final 
demand change than total change. 

A comparison (sector by sector) of the percentage 
changes (ignoring signs) due to final demand with those 
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due to changes in technical input-output coefficients, 
shows that only in the sector of plastic products was 
the percentage change in gross production due to changes 
in technical coefficients bigger than that due to 
final demand change. In all other sectors the impact of 
final demand (percentagewise) on gross production was 
larger than that of the changed technical input-output 
coefficients. 

So far, in analysing the impact of final demand on 
gross production no distinction has been made between 
the influences due to the change in final demand struc
ture and those due to the change in the total amount of 
final demand. The decomposition of the impact of final 
demand changes on gross production into the part due 
to changes in the final demand structure and the part 
due to changes in the total amount of final demand 
may be computed by 

Rjj8 · f70 - R» · f58 = (R|f - f ° - R*8 · f58*70 ) + 
(RÄ8 . f58,70 _ R » . fSl ) 

where f58'70 is a 35 χ 1 vector whose elements have been 
calculated by allocating the 1970 actual total amount of 
final demand (and its components) according to the 
1958 percentage distribution of final demand. The left-
hand side of the above formula shows the change in 
gross output requirements which is attributed to the 
change in both the total amount and the structure of 
final demand. It is this composite change in gross output 
requirements we have already talked about. The magni
tude in the first parenthesis (i.e. R» · f ° - Rf/ · f58>70) 
on the right-hand side of the formula shows the 
part of the change in gross output requirements which 
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is attributed solely to the change in the structure of 
final demand between 1958 and 1970. The magnitude 
in the second parenthesis (i.e. R*8· f58'70 —R*8 · f58 ) 
shows the change in gross output requirements which is 
attributed solely to the change in the total amount of 
final demand between 1958 and 1970. Column (6) of 
Table 12 has been calculated by expressing 
( R f - f O - R - f - f 5 8 ' 7 0 ) as percentage of R*8 · f58. 
Columns (1) through (5) of the same table have been 
calculated by 

R58 . f. 70 R.58 . Γ. 58,70 
lj Mm Ivy I im ' 

Column (6) of Table 12 shows the percentage 
changes in gross outputs due solely to the changes in 
the structure of total final demand between 1958 and 
1970. Although total gross production of the economy 
in 1970 reduced by 4.93% as a result of the changed 
structure of total final demand, a wide range of changes 
is observed among sectoral gross outputs. In 13 sectors 
the changed structure of final demand resulted in de
creases in their gross output requirements while in the 
remaining sectors it resulted in increases. In agricul
ture, food, beverages, tobacco, footwear, printing and 
publishing, rubber products, transport equipment, and 
housing the changed structure of final demand resulted 
in over 25% decreases in their gross output require
ments, with the largest decrease occurring in transport 
equipment (73%). On the other hand, in the sectors 
whose gross output is increased because of the changed 
structure of final demand, there is a bigger variation in 

52 



gross output changes. More specifically, among the 17 
sectors which show a more than 45% increase in their 
gross output, the smallest percentage increases (45%) 
occur in mining and miscellaneous manufacturing and 
the largest ones in basic metal industries (219%) and 
communications (210%). 

The changed structure of total final demand be
tween 1958 and 1970 was apparently the net result of 
the changed structure of the various final demand com
ponents, i.e. private consumption, public consumption, 
fixed investment, changes in stocks and exports. In 
columns (1) through (5) of Table 12 are presented the 
percentage changes in gross output (required to produce 
each subvector of final demand) which are due solely to 
the changed structure of the various components of 
final demand. More specifically: 

a. Private consumption: Among the 16 sectors 
whose gross outpout has been negatively affected by 
changes in the structure of private consumption, 9 sec
tors show a greater than 30% percentage negative 
change, with the largest decreases occurring in non-
metallic mineral products (95%) and food (84%), and 
the smallest ones in agriculture (31%), and wood and 
cork (33%). On the other hand, among the sectors 
showing increases in their gross outputs because of 
changes in the structure of private consumption, 4 show 
percentage changes over 100%. These are paper and 
paper products (105%), electrical machinery (137%), 
communications (270%), and public services (100%). 

b. Public consumption: The variation in the gross 
output percentage changes due to the changed structure 
of public consumption is considerably larger than in the 
case of private consumption. Among the 20 sectors 
which show decreases in their gross outputs, 9 show 
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decreases over 100%, the largest percentage decreases 
occurring in housing (196%) and food (173%). On the 
other hand, out of the 15 sectors with positive changes 
in their gross outputs, 7 sectors show increases by more 
than 200%, 2 sectors 100%-200% and the remaining 
ones less than 100%. 

c. Fixed investment: With the exception of clothing, 
transport equipment and trade, the gross outputs of all 
other sectors have increased as a result of the changed 
structure of fixed investment. The largest positive (over 
100%) percentage changes have occurred in furniture 
(472%), leather and leather products (270%), electrical 
machinery (202%), and miscellaneous manufacturing 
(127%). The largest negative percentage change has oc
curred in transport equipment (182%). 

d. Changes in stocks: The changes in gross outputs 
due to the changed structure of stocks show much 
bigger variations in comparison to the changes due to 
the changed structure of the other final demand com
ponents. 

e. Exports: In 22 sectors, gross output has in
creased as a result of the changed structure of exports. 
Out of these, 7 sectors show greater than 1000% per
centage increases. These are plastic products (5469%), 
non-metallic mineral products (1230%), basic metal in
dustries (3130%), electrical machinery (1312%), con
struction (1316%), other services (4891%), and public 
services (2333%). The percentage decreases (in absolute 
numbers) are much smaller than the percentage in
creases. The largest percentage decreases have occurred 
in agriculture (109%), beverages (132%), tobacco 
(202%), and miscellaneous manufacturing (127%). 

A comparison of the last two lines of Table 12 in 
which are recorded the net total and the absolute total 
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percentage changes, shows that the impact of the 
changed structure of final demand on gross outputs was 
much bigger than net total changes indicate.1 

Thus, the net total change in total final demand is 
4.93% and the absolute total change is 50.77%. As 
regards the components of final demand, the largest dif
ference between net total changes and absolute total 
changes occurred in stocks. Then, the second largest 
difference occurred in exports followed by public con
sumption, fixed investment and private consumption. 

1. Net total percentage changes were calculate! by the formula 

(R,f . f in?0-^8 -fin5;8'70) 
100 35 R 38 . f. 58 _ rs-y i i m 

Absolute total percentage changes were calculated by the formula 

R SS . f. 70 _ D 58 . f. 58,70 ij Mm *Mj Mm 

35 Di8 . f. 58 
^-i î -ij Mm 

100 

where fjm8'70 is a 35x1 vector whose elements were calculated by 
allocating the 1970 total of the mth final demand component according to 
the 1958 percentage distribution. 
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TABLE 12 
Percentage Changes in Gross Outputs 1958-1970, due to Changes in the Structure 

of Final Demand 

Sector 

1. Agriculture 
2. Mining 
3. Food 
4. Beverages 
5. Tobacco 
6. Textiles 
7. Footwear 
8. Clothing 
9. Wood and Cork 

10. Furniture 
11. Paper and paper products 
12. Printing-Publishing etc. 
13. Leather and leather products 
14. Rubber products 
15. Plastic products 
16. Chemicals 
17. Petroleum and Coal products 
18. Cement 
19. Glass and Glassware 
20. Non metallic mineral products 
21. Basic Metal Industries 
22. Metal products 
23. Machinery and Appliances 
24. Electrical Machinery 
25. Transport equipment 
26. Miscellaneous Manufacturing 
27. Construction 
28. Electricity-Water-Gas 
29. Transportation-Storage 
30. Communications 
31. Trade 
32. Banking, other Financial 

Instit. and Insurance 
33. Other services 
34. Housing 
35. Public Services 

Net total Changes 
Absolute total Changes 

Private 
Consumption 

(1) 

-31.39 
0.73 

-83.70 
-45.58 

-0.36 
-12.96 
-10.36 

2.91 
-33.03 
-47.19 
105.37 

11.84 
16.64 

-47.13 
94.72 

9.24 
99.70 
-3.02 

-40.80 
-94.64 
-0.25 

-20.61 
-50.80 
136.91 
98.97 
62.29 
6.72 
1.41 

83.85 
269.57 

13.47 

11.83 
28.48 

-7.48 
100.23 

-10.91 
39.15 

Public 
Consumption 

(2) 

-139.57 
-46.37 

-172.94 
168.74 
460.57 

-128.46 
-133.88 
-106.87 

-61.17 
-124.38 

18.21 
110.36 

-147.21 
-76.14 

-135.59 
-35.01 
-37.73 
-76.77 
-95.35 
-78.35 
203.81 
476.52 
337.13 

-35.70 
432.57 
-85.78 
-81.05 

93.44 
47.23 
49.21 

-75.28 

696.62 
279.74 

-195.51 
2.15 

-8.25 
63.39 
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Fixed 
investment 

(3) 

38.84 
38.89 
34.11 
39.99 
18.87 
63.97 
0 

-13.50 
53.57 

472.13 
7.72 
1.62 

278.60 
43.06 
88.61 
40.22 
28.53 
41.37 
48.30 
40.73 
34.73 
45.57 
19.59 

202.43 
-182.23 

126.90 
41.42 
25.86 
13.16 
13.55 

-8.35 

37.36 
35.18 
0 

24.75 

13.24 
59.62 

Changes in 
stocks 

(4) 

74.36 
-821.88 

-5568.40 
-1222.91 
-772.67 
-869.50 

-1125.17 
395.17 

1204.19 
-861.51 

-2461.50 
-23189.32 

7377.85 
-333.29 

-1295.57 
-558.33 
1143.40 

93.97 
57.26 

-808.34 
-1015.94 

3596.24 
2632.94 

-106.12 
-69893.26 
-10582.84 

7943.89 
-80.69 
317.44 
-49.50 
1044.61 

-1377.98 
-26.68 

0 
13339.31 

16.11 
1941.90 

Exports 

(5) 

-108.74 
-56.22 
-48.93 

-132.11 
-201.65 

-88.24 
0 

229.03 
58.10 

289.01 
-53.93 

39.69 
562.75 
188.23 

5468.52 
49.69 

111.35 
80.39 
72.73 

1229.93 
3130.03 
475.58 

-43.46 
1312.00 

167.47 
-127.46 
1315.77 

89.91 
-6.73 
170.01 
170.85 

-24.28 
4891.34 

0 
2332.74 

-22.85 
161.99 

Total 
final 

demand 
(6) 

-40.62 
45.97 

-72.25 
-26.45 
-94.72 
-59.33 
-25.27 
-11.28 

57.05 
-12.76 

49.33 
-65.37 

74.77 
-30.12 

57.32 
14.44 
46.72 
68.69 
16.24 

109.32 
218.76 

79.73 
71.00 

197.35 
-73.59 

45.68 
66.61 

8.39 
59.72 

210.42 
8.98 

37.96 
56.88 

-39.65 
-15.53 

-4.93 
50.77 
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2. Changes in Intermediate 
Output and Input Requirements 

The analysis in section 1.1, based on the total 
(direct and indirect) effects of coefficient changes, has 
helped to summarize the effect which the various 
changes in input coefficients in all industries had on the 
production of a given sector. However, it may well hap
pen that the direct and indirect impacts on the output 
of a given sector offset each other, thus giving a false 
impression about the effects of coefficient change over 
time. Also, no knowledge was provided by the previous 
analysis about the substitutions which took place a-
mong the various inputs of a given producing sector. 

For these reasons, a better way to summarize the 
impact of intertemporal changes in the various input 
coefficients on production, might be to concentrate on 
changes in intermediate outputs and inputs rather than 
in total output requirements. 

Tables 13 and 14 present the changes in inter
mediate output and input requirements of individual 
sectors, based on direct rather than inverse coefficients. 
To derive these figures, the actual 1970 gross output 
for each sector was multiplied, in turn, by the 1958 and 
1970 direct coefficient matrix. From these multiplica
tions we derive the intermediate outputs and inputs that 
would have been required from and by each industry in 
order to produce the actual 1970 output levels with 
1958 and 1970 input-output coefficients respectively.1 

1. If A,j8 and AJ0 are the direct input-output coefficient matrices for 
1958 and 1970 respectively, and Xj° is the diagonal matrix with diagonal 
elements the 1970 gross outputs and off-diagonal elements equal to zero, 
then 
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Column (3) of Table 13 shows the changes in inter
mediate output sold by each sector to other sectors-be
tween 1958 and 1970. As indicated in column (3) of 
Table 13, fairly high rates of technical change can be 
observed in the intermediate outputs of certain sectors. 
More specifically we observe the following: 
i. A reduction in the intermediate demand for 

agricultural products. This reflects, to a great extent, 

and 

Σ A,f -Xj 

are the total intermediate output that would be required from industry i if 
we used 1970 and 1958 technilogies respectively. The ratio 

35 35 

g Aif.XjVV A^8-X]° 

would measure the change in intermediate outputs between 1958 and 
1970. Similarly 

35 35 

Σ Ai}0· Χ]0/ y A,f ·Χ]° 

would measure the change in intermediate input requirements between 
1958 and 1970 by sector j . 
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TABLE 13 
Changes in Intermediate Outputs 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35. 

^ v . Year 
Sector ^ ^ v . 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity-Water-Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial 
Instit. and Insurance 
Other services 
Housing 
Public Services 

Grand total 
Total manufacturing (3-26) 
Total services (29-35) 

Computed 
1970 

interme
diate 

outputs 

(1) 

48972 
5640 

10787 
1379 

4 
16126 

-
1138 
7255 
441 

3736 
1097 
1590 
1722 

75 
8004 
9114 
2600 

971 
5256 

10426 
7968 
1587 
2105 
2498 

810 
1690 
3925 
7399 
1878 

10014 

5977 
4783 

0 
1366 

188333 
96689 
31417 

Actual 
1970 

interme
diate 

outputs 
(2) 

35758 
7660 

10081 
1055 
773 

17700 
195 
433 

4426 
423 

4018 
2176 
1861 
1259 
1559 
7701 

10613 
2749 
1046 
4909 

10606 
7733 
2236 
5909 
5070 

365 
1743 
4748 
8062 
1674 
8185 

7779 
5309 

0 
304 

186120 
104896 
31313 

(2):(1) 

(3) 

0.730172 
1.358156 
0.934551 
0.765047 

193.250000 
1.097606 

-
0.380492 
0.610062 
0.959184 
1.075482 
1.983592 
1.170440 
0.731127 

20.786667 
0.962144 
1.164472 
1.057308 
1.077240 
0.933980 
1.017266 
0.970507 
1.408948 
2.807126 
2.029624 
0.450617 
1.031361 
1.209682 
1.089607 
0.891374 
0.817356 

1.301489 
1.109973 

0 
0.222548 

0.988250 
1.08489 
0.99669 

Note: Column (1) shows the intermediate outputs which would have been 
produced by each sector if the 1958 technological matrix had been used to produce 
the 1970 gross outputs. Column (2) shows the actual 1970 intermediate outputs. 
The figures in columns (1) and (2) are expressed in millions of Drachmas, at 1970 
prices. 
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the fact that there has taken place a substitution of 
manufactured products as intermediate inputs for 
primary agricultural products. 

ii. General increase in the demand for total manufac
tured products as intermediate inputs. However, 
within the manufacturing sector, we observe 
changes in opposite directions: in some branches of 
the manufacturing sector the . demand for inter
mediate products has risen while in others it has 
declined. This is due to a great extent to the sub
stitutions among the various manufactured inputs.1 

Among the manufacturing sectors the biggest (over 
40%) increases in their products as intermediate 
outputs to other sectors occur in tobacco, footwear, 
printing and publishing, plastic products, machinery 
and appliances, electrical machinery, transport e-
quipment. On the other hand, the biggest decreases 
(over 25%) occur in clothing, wood and cork, rub
ber products, and miscellaneous manufacturing. 

iii. Among the non-manufacturing industrial sectors, 
mining and electricity show a substantial (over 20%) 
increase in the demand for their products as inter
mediate inputs. 

iv. The use of inputs from the service sectors, as a 
whole (30-35) does not show any substantial 
change, though in banking etc., we notice a signifi
cant (over 30%) increase, and in public services a 
significant decrease (about 80%). 

1. For example, the spectacular increase in the intermediate demand 
for plastic products is certainly due, to a high degree, to the substitution 
of this raw material for other traditional materials such as wood, rubber, 
fabrics and various other manufactured raw materials. 
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Column (3) of Table 14 shows the changes in inter
mediate input requirements by the various sectors, be
tween 1958 and 1970. In examining this column, the 
following observations can be made: 

i. For the same gross production, the economy as a 
whole would require slightly fewer raw materials in 
1970 compared to 1958. This implies a more ef
ficient use of raw materials in 1970 and a 
corresponding increase in the value added ratio. 
Although this increase in efficiency in the use of in
termediate inputs is not significant (less than 2%), in 
some sectors we notice substantial decreases in the 
intermediate inputs and in others substantial in
creases. 

ii. In manufacturing as a whole we notice only a slight 
increase in the use of raw materials. This implies 
that manufacturing as a whole was less efficient in 
the use of raw materials in 1970 compared to 1958. 
The pattern of changes in the individual manufac
turing sectors does not follow the pattern of 
manufacturing as a whole. Thus, among the 24 
manufacturing sectors, 11 show increase in their in
termediate input ratios (and a decrease in the 
corresponding value added ratios) and the rest show 
decreases. The biggest (over 20%) increases in the 
intermediate input ratios occurred in footwear 
(25%), petroleum and coal products (920%), glass 
and glassware (20%), basic metal industries (67%), 
electrical machinery (60%), and transport equipment 
(226%). The biggest decrease (over 20%) occurred 
in beverages. In the remaining manufacturing sec
tors the increases or decreases were less than 20%. 

iii. Among the non-manufacturing industrial sectors we 
notice a substantial efficiency increase in the use of 
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TABLE 14 
Changes in Intermediate Inputs 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

IO. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

33. 
34. 
35 

^ > N . Year 
Sector ^ - » ^ 

Agriculture 
Mining 
Food 
Beverages 
Tobacco 
Textiles 
Footwear 
Clothing 
Wood and Cork 
Furniture 
Paper and paper products 
Printing-Publishing etc. 
Leather and leather products 
Rubber products 
Plastic products 
Chemicals 
Petroleum and Coal products 
Cement 
Glass and Glassware 
Non metallic mineral products 
Basic Metal Industries 
Metal products 
Machinery and Appliances 
Electrical Machinery 
Transport equipment 
Miscellaneous Manufacturing 
Construction 
Electricity- Water-Gas 
Transportation-Storage 
Communications 
Trade 
Banking, other Financial 
Instit. and Insurance 
Other services 
Housing 
Public Services 

Grand total 
Total manufacturing (3-26) 
Total services (29-35) 

Computed 
1970 

interme
diate 

outputs 

(1) 

17226 
2278 

34546 
5184 
5001 

13390 
1428 

10402 
2165 
1610 
2177 
1344 
2125 

513 
1181 
5493 

327 
1521 
277 

2043 
3074 
6075 
1425 
3298 
1122 
558 

29600 
3019 

10350 
737 

11148 

734 
6116 

846 

-

188333 
106279 
29931 

Actual 
1970 

interme 
diate 

outputs 

(2) 

18540 
1340 

30774 
4051 
4514 

11961 
1786 

11447 
1945 
1454 
2373 
1363 
1790 
537 

1048 
4940 
3336 
1371 
333 

2022 
5122 
5724 
1577 
5273 
3656 
474 

27833 
1795 

10386 
336 

10323 

1681 
4190 

825 

-

186120 
108871 
27741 

(2):(1) 

(3) 

1.076280 
0.588235 
0.890812 
0.781443 
0.902619 
0.893279 
1.250700 
1.100461 
0.898383 
0.903106 
1.090032 
1.014137 
0.842353 
1.046784 
0.887384 
0.899326 

10.201835 
0.901381 
1.202166 
0.989721 
1.666233 
0.942222 
1.10*6667 
1.598848 
3.258467 
0.849462 
0.940270 
0.594568 
1.Ö03478 
0.455902 
0.925996 

2.290191 
0.685088 
0.975177 

-

0.988250 
1.024407 
0.926800 

Note: Column (1) shows the intermediate inputs which would have been 
required by each sector if the 1958 technological matrix had been used to produce 
the 1970 gross outputs. Column (2) shows the actual 1970 intermediate inputs. The 
figures in columns (1) and (2) are expressed in millions of Drachmas, at 1970 
prices. 
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raw materials for mining and electricity with 
decreases in their intermediate input ratios around 
40% for both sectors, 

iv. The use of intermediate inputs by services as a 
whole shows a less than 10% decline between 1958 
and 1970, the implication being that an efficiency 
increase in the use of intermediate inputs took place. 
However, we notice a substantial efficiency decrease 
in banking. The biggest decreases in the inter
mediate input occurred in communications (54%) 
and other services (31%). 

3. Changes in Primary Input Requirements 

The computations presented in this section are de
signed to show the effects of structural changes on 
labour and capital requirements. 

In Tables 15 and 16 the 1970 set of final demand is 
used as the basis of all subsequent comparisons. 

3.1. Impact of Structural Changes on Labour Requirements 

In column (1) of Table 15 we have computed the 
labour requirements for the production of the 1970 set of 
final demand by the 1958 input-output structure and the 
1958 employment coefficients. The difference between the 
computed labour requirements and the actual 1970 em
ployment figures shows the total labour saving (or increase 
in total labour requirements) achieved as a result of the 
combined effects of changes in both input-output coef
ficients and employment coefficients. 

In the case of the Greek economy, the labour which 
would have been required for the production of the 1970 
set of final demand with the 1958 input-output and em
ployment coefficients is 7,473,727 workers. Given the fact 
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that 3,135,667 workers were actually employed in 1970, 
the total labour saving is 7,473,727-3,135,667=4,338,060 
workers. This saving has been achieved through changes 
both in the labour coefficients and the structural input-
output matrix. 

Depending on the technical progress as affected a par
ticular sector, on the one hand, and the size of that sector 
as compared with the rest of the economic system, on the 
other, the sectoral labour savings show substantial varia
tions among themselves. In column (4) of Table 15 we 
have computed the changes in labour requirements in each 
sector as a percentage of the 1970 actual sectoral employ
ment. Although for the economy as a whole the labour 
saving was 138% of the 1970 actual labour employment, 
there is a big variation in labour saving among sectors. In 
31 sectors the labour savings ranged from 16% to 200%. 
The sectors in which labour saving was more than 100% 
are agriculture (200%), mining (170%), tobacco (152%), 
leather and leather products (112%), chemicals (106%), 
cement (111%), glass and glassware (153%), non-metallic 
mineral products (165%), metal products (141%), tran
sportation (113%), communications (133%), trade 
(102%), other services (184%). On the other hand, only in 
petroleum and coal products, transport equipment 
and electricity is there an increase in labour requirements 
in 1970 as compared to 1958. 

So far we have talked about the total effects of the 
1958-1970 changes in both input-output coefficients 
and employment coefficients on labour requirements. In 
order to see the separate effects of the changes in input-
output coefficients and those in employment coeffi
cients, a new vector of employment figures has been 
computed and is presented in column (2) of Table 15. 
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TABLE 15 
Effects of Structural Changes on Labour Requirements 

Sector 

1. Agriculture 
2. Mining 
3. Food 
4. Beverages 
5. Tobacco 
6. Textiles 
7. Footwear 
8. Clothing 
9. Wood and Cork 

10. Furniture 
11. Paper and paper products 
12. Printing-Publishing etc. 
13. Leather and leather products 
14. Rubber products 
15. Plastic products 
16. Chemicals 
17. Petroleum and Coal products 
18. Cement 
19. Glass and Glassware 
20. Non metallic mineral products 
21. Basic Metal Industries 
22. Metal products 
23. Machinery and Appliances 
24. Electrical Machinery 
25. Transport equipment 
26. Miscellaneous Manufacturing 
27. Construction 
28. Electricity-Water-Gas 
29. Transportation-Storage 
30. Communications 
31. Trade 
32. Banking, other Financial 

Instit. and Insurance 
33. Other services 
34. Housing 
35. Public Services 

Total 

Computed 
1970 labour 
requirements 

(1) 

3914241 
57963 

119122 
19680 
23421 

189326 
20246 
40937 
30377 
24647 
26170 
28248 
21317 
11661 
14983 
65000 
2605 

16094 
12848 
77808 
20323 
87934 
37342 
43911 
30229 
9213 

345854 
20558 

351370 
55302 

698077 

156986 
693761 

-
206173 

7473727 

Computed 
1970 labour 
requirements 

(2) 

1625173 
16221 
82631 
15797 
9220 

91161 
12200 
24907 
26405 
12940 
12258 
11475 
7434 
6843 
4216 

31978 
4011 
7241 
4700 

31763 
13720 
36628 
18714 
21294 
29722 

7007 
225781 

21060 
173188 
24564 

358929 

80865 
240297 

-
115210 

3405553 

Note: Column (1) shows the labour requirements for producing the 1970 final 
demand with the 1958 input-output matrix and the 1958 employment coefficients. 
Column (2) shows the labour requirements for producing the 1970 final demand 
with the 1958 input-output matrix but with the 1970 employment coefficients. 
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1970 actual 
employment 

(3) 

1306223 
21510 
80865 
15009 
9946 

97394 
13112 
23878 
15907 
12825 
14666 
18005 
8486 
5507 

12860 
31509 
4610 
7638 
5083 

29391 
14438 
36497 
19715 
30811 
37696 

6009 
226060 

24227 
117280 
23695 

345506 

99849 
244577 

114883 

3135667 

Total % 
changes in 

labour 
requirements 

(4) 

199.7 
169.5 
47.3 
31.1 

135.5 
94.4 
54.4 
71.4 
91.0 
92.2 
78.4 
56.9 

151.2 
111.7 

16.5 
106.3 

-43.5 
110.7 
152.8 
164.7 
40.8 

140.9 
89.4 
42.5 

-19.8 
53.3 
53.0 

-15.1 
113.3 
133.4 
102.0 

57.2 
183.7 

79.5 

138.3 

% changes in 
labour requir. 

due to changes 
in input-output 

coefficients 

(5) 

24.4 
-24.6 

2.2 
5.3 

-7 .3 
-6 .4 
-7 .0 

4.3 
66.0 

0.9 
-16.4 
-36.3 
-12.4 

24.3 
-67.2 

1.5 
-13.0 

-5 .2 
-7 .5 

8.1 
-5 .0 

0.4 
-5 .1 
30.9 

-21.2 
16.6 
0.1 

13.1 
-2 .3 

3.7 
3.9 

-19.0 
-1 .8 

0.3 

8.6 

% changes in 
labour requir. 

due to changes 
in employment 

coefficients 

(6) 

175.3 
194.1 
45.1 
25.8 

142.8 
100.8 
61.4 
67.1 
25.0 
91.3 
94.8 
93.2 

163.6 
87.4 
83.7 

104.8 
-30.5 
115.9 
160.3 
156.6 
45.8 

140.5 
94.5 
11.6 
1.4 

36.7 
53.1 

-28.2 
115.6 
137.1 
105.9 

76.2 
185.5 

79.2 

129.7 

Column (3) shows the actual 1970 employment. In Column (4) the differences be
tween columns (1) and (3) are expressed as percentages of column (3). In column 
(5) the differences between columns (2) and (3) are expressed as percentages of 
column (3). Column (6) is the difference between column (4) and column (5). 
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These figures have been derived in the same way as 
those entered in column (1) of Table 15 except that 
here, the 1970 labour coefficients were used throughout. 
The difference between the figures in column (2) and 
the actual employment figures in column (3) is the 
change in labour requirements resulting from changes in 
input-output coefficients only. Of the total labour sav
ing of 4,338,060 workers, the saving due to changes in 
input-output coefficients is, for the economy as a whole, 
3,405,553 - 3,135,667 = 269,886 workers, i.e. approx
imately 6% of the total savings or 8.6% of the 1970 
actual employment. In column (5) of Table 15 we have 
computed the changes in labour requirements of the 
individual sectors, due to changes in input-output coef
ficients, as a percentage of the 1970 actual employ
ment. Column (6), which is the difference between 
columns (4) and (5), shows the changes in labour re
quirements due to changes in employment coefficients 
only. 

In examining column (5) of Table 15 we observe 
that in more than half of the production sectors the 
changes in input-output coefficients alone resulted in 
labour requirements increases. In mining, printing and 
publishing, plastic products, and transport equipment 
increases in labour requirements were more than 20%, 
with the biggest increases occurring in plastic products 
(67%). In the remaining sectors whose labour require
ments were increased, the percentage changes were less 
than 20%. The biggest percentage reductions (over 
20%) in labour requirements as a result of the changed 
input-output coefficients alone took place in agriculture 
(24%), wood and cork (66%), rubber products (24%), 
and electrical machinery (31%). The net effect of the 
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above changes was an 8.6% decrease in labour require
ments (direct and indirect labour saving). 

In examining column (6) of Table 15, we notice that 
the changes in employment coefficients alone resulted, 
with the exception of petroleum and coal products, and 
electricity, in considerable labour savings. Specifically, 
in 13 sectors labour saving due to changes in employ
ment coefficients was above 100% of the 1970 actual 
employment, with the biggest labour savings occurring 
in mining (194%) and other services (185%). In 15 sec
tors labour saving ranged from 25% to 95%. The net 
effect of the changes in labour requirements due to 
changes in employment coefficients only was a labour 
saving for the economy as a whole of about 130%. 

In comparing columns (5) and (6) of Table 15 we 
notice that the effect of the changed employment coef
ficients on labour requirements was, with the exception 
of wood and cork, electrical machinery, and transport 
equipment, much bigger than the effect of the changed 
input-output coefficients. Furthermore, while the change 
in input-output coefficients resulted in increases in 
labour requirements in 18 sectors, the changes in em
ployment coefficients resulted in considerable labour 
savings in almost all the sectors of the economy. 

As we said earlier in this section, the 1970 set of 
final demand, if produced on the basis of the 1958 
techniques, would have required 4,338,060 workers 
more than it actually absorbed. The same sectors of the 
Greek economy actually used, in 1958, 284, 349 
workers more than in 1970. Consequently, according to 
these figures, 4,053,711 (equals 4,338,060-284,349) 
workers should have been employed in 1970 to produce 
the excess of the 1970 over the 1958 set of final de
mand. 
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3.2. Impact of Structural Changes on Fixed Capital Re
quirements 

In Table 16 we present the calculations corresponding 
to Table 15 with regard to fixed capital stock. Con
trary to what happened in the case of labour, the fixed 
capital which would have been required to produce the 
1970 set of final demand with the 1958 technical 
relationships is smaller than that actually used, and 
amounts to 709,168-615,184 = 93,984 million 
drachmas. 

As we can see from column* (4) of Table 16, 
although for the economy as a whole a greater amount 
of fixed capital was actually used in 1970 compared to 
the capital which would have been required if we had 
used the 1958 input-output and capital coefficients, in 
16 sectors fixed capital saving took place between 1958 
and 1970. In 4 out of these sectors the capital saving 
was more than 100% of the corresponding 1970 actual 
fixed capital stock, in 7 sectors the capital saving was 
more than 35% but less than 100%, and in 5 sectors it 
was less than 20%. 

In columns (5) and (6) of Table 16 the total change 
in capital requirements has been broken down into the 
part due to changes in input-output coefficients and the 
part due to changes in capital coefficients, respectively. 

In examining column (5) of Table 16 we notice that, 
although the changes in input-output coefficients had no 
significant effect on capital requirements of the econo
my as a whole, the capital requirements of some sectors 
increased and for others decreased. The biggest 
decreases in capital requirements (direct and indirect 
capital saving) occurred in agriculture (24%), wood and 
cork (66%), and rubber products (24%). On the other 
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hand, the biggest (over 20%) increases in capital re
quirements took place in mining (25%), printing and 
publishing (36%), plastic products (67%), electrical 
machinery (31%), and transport equipment (21%). 

From column (6) of Table 16 we can see that the 
capital requirements of the economy as a whole due to 
changes in capital coefficients only increased by about 
14% between 1958 and 1970. However, this increase 
was the net result of opposite changes in the various 
sectors. Thus, in 13 sectors the changed capital coef
ficients raised the capital requirements and in 22 sectors 
reduced them. The biggest (over 20%) increases in 
capital requirements took place in agriculture (68%), 
chemicals (90%), glass and glassware (77%), non-
metallic mineral products (33%), basic metal industries 
(45%), transport equipment (21%), construction (40%), 
transportation (31%), and communications (45%). On 
the other hand, in 4 sectors the capital saving was more 
than 100% of the 1970 level of fixed capital stock, in 
14 sectors the capital saving was more than 20% but 
less than 100%, and in 4 sectors less than 20%. 

A comparison of columns (5) and (6) of Table 16 
shows that in very few sectors was the impact (in ab
solute numbers) of changed input-output coefficients on 
fixed capital requirements bigger than the corresponding 
impact of changed capital coefficients. 
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TABLE 16 
Effects of Structural Changes on Fixed Capital Requirements 

Sector 

1. Agriculture 
2. Mining 
3. Food 
4. Beverages 
5. Tobacco 
6. Textiles 
7. Footwear 
8. Clothing 
9. Wood and Cork 

10. Furniture 
11. Paper and paper products 
12. Printing-Publishing etc. 
13. Leather and leather products 
14. Rubber products 
15. Plastic products 
16. Chemicals 
17. Petroleum and Coal products 
18. Cement 
19. Glass and Glassware 
20. Non metallic mineral products 
21. Basic Metal Industries 
22. Metal products 
23. Machinery and Appliances 
24. Electrical Machinery 
25. Transport equipment 
26. Miscellaneous-Manufacturing 
27. Construction 
28. Electricity-Water-Gas 
29. Transportation-Storage 
30. Communications 
31. Trade 
32. Banking, other Financial 

Instit. and Insurance 
33. Other services 
34. Housing 
35. Public Services 

Total 

Computed 
1970 fixed 

capital 
stock 

requirement1; 
(1) 

42415 
7566 
6463 
3499 
2540 

10657 
417 
792 
934 
464 

4190 
1009 
883 
699 
621 
966 

1735 
7172 

107 
2083 
5120 
5731 
1424 
2014 
1765 
973 

2780 
39501 
80255 
6702 

47410 

10241 
50276 

248518 
17262 

615184 

Computed 
1970 fixed 

capital 
stock 

requirements 

Ü) 

93512 
5778 
8555 
1752 
2189 
9522 

385 
497 

1962 
475 

2271 
758 
350 
986 
593 

8347 
1064 
3357 
645 

2979 
9758 
3319 

878 
1315 
2406 
295 

4617 
47652 

118018 
11875 
50595 

6919 
36458 

261104 
11393 

712579 

Note: Column (1) shows the fixed capital requirements for producing the 1970 
final demand with the 1958 input-output matrix and the 1958 capital coefficients. 
Column (2) shows the fixed capital requirements for producing the 1970 final de 
mand with 1958 input-output matrix but with the 1970 capital coefficients. Column 
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1970 actual 
fixed capital 

stock 

(3) 

75160 
7663 
8372 
1665 
2362 

10174 
414 
477 

1182 
471 

2718 
1190 
400 
794 

1810 
8225 
1223 
3542 

698 
2757 

10269 
3308 
926 

1903 
3052 

253 
4623 

54818 
120807 
11455 
48703 

8544 
37108 

261104 
10998 

709168 

Total % changes 
in fixed cap
ital require

ments 

(4) 

-43.6 
-1 .3 

-22.8 
110.2 

7.5 
4.8 
0.7 

66.0 
-21.0 

-1 .5 
54.2 

-15.2 
120.8 

-12.0 
-65.7 
-88.3 

41.8 
102.5 

-84.7 
-24.5 
-50.1 

73.3 
53.8 
5.8 

-42.2 
284.6 
-39.9 
-27.9 
-33.6 
-41.5 
-2 .7 

19.9 
35.5 

-4 .8 
57.0 

-13.2 

% changes in 
capital 

requirements 
due to changes 
in input-output 

coefficients 
(5) 

24.4 
-24.6 

2.2 
5.2 

-7 .3 
-6 .4 
- 7 . 0 

4.2 
66.0 

0.9 
-16.5 
-36 .3 
-12.3 

24.2 
-67.2 

1.5 
-13 .0 

-5 .2 
-7 .6 

8.1 
- 5 . 0 

0.3 
-5 .2 

-30 .9 
-21.2 

16.6 
-0 .1 

-13.1 
-2 .3 

3.7 
3.9 

-19.0 
-1 .8 

-
3.6 

0.5 

% changes in 
capital require
ments due tto 

changes in 
capital 

coefficients 
(6) 

-68.0 
23.3 
25.0 

105.0 
14.8 
11.2 
7.7 

61.8 
87.0 

-2 .4 
70.7 
21.1 

133.1 
36.0 

1.5 
-89.8 

54.8 
107.7 

-77.1 
-32.6 
-45.1 

73.0 
59.0 
36.7 

-21.0 
268.0 
-39.8 
-14.8 
-31.3 
-45.2 

-6 .6 

38.9 
37.3 

-4 .8 
53.4 

-13.7 

(3) shows the actual 1970 fixed capital stock. In column (4) the differences between 
columns (1) and (3) are expressed as percentages of column (3). In column (5) the 
differences between columns (2) and (3) are expressed as percentages of column (3). 
Column (6) is the differences between column (4) and column (5). The figures in 
columns (1), (2) and (3) are expressed in millions of Drachmas, at 1970 prices. 
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D. SUMMARY AND CONLUSIONS 

The analysis of the structural characteristics of the 
Greek economy in 1958 and 1970 revealed many im
portant aspects about the structural changes that took 
place in the economy between these two years. And as, 
because of the fundamental continuity of the process of 
change, future developments are dependent on past 
developments, our findings do not have historical value 
only but they can also provide an indication about 
future developments in the structure of the economy. 

Starting from the fact that the causes of structural 
change are many and interdependent we did not 
attempt in this study any factoring out of the separate 
effects of these causes. We instead tried to measure the 
structural changes and estimate their impact on the 
economy. 

The structural changes in the economy were meas
ured by way of: (a) changes in the direct input-output 
coefficients, (b) changes in the coefficients of the inverse 
matrix, and (c) changes in the primary input coefficients 
(labour and capital). 

The analysis on the basis of direct input-output 
coefficients showed that all sectors of the Greek 
economy have undergone substantial changes in their 
intermediate input structure. Also the changes in input-
output coefficients moved in opposite directions as a 
result of input substitutions and/or the use of new in
puts by each sector. 

The analysis of the inverse coefficients showed that 
the degree to which various sectors affect the whole 
system of sectors through the demand for intermediate 
inputs changed substantially between 1958 and 1970. 
In some sectors we notice an increase and in others a 
decrease in their importance as stimulators of output 
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changes in the whole system of sectors. Analogous ob
servations can be made about the degree to which the 
activity in the whole system of sectors affects the ac
tivity in a particular sector. In this case too, the 
changes that took place resulted for some sectors in an 
increase and for others in a decrease in their depend
ence on the activity of the whole system of sectors. 

As regards the changes in the primary input coef
ficients (labour and fixed capital) we should point out 
the increase in capital intensity (as this is measured by 
the capital-labour ratios) in almost all the sectors of the 
economy, as a result of the extensive substitutions of 
capital for labour that took place between 1958 and 
1970. 

The impact of structural changes on the economy 
was analysed in terms of: (a) the impact on sectoral 
gross outputs, (b) the impact on intermediate inputs and 
outputs, and (c) the impact on primary input require
ments. 

The impact of structural changes on sectoral gross 
outputs was computed by breaking down the total 
change into the part due to changes in input-output 
coefficients and the part due to changes in the level and 
composition of final demand. The interesting finding 
about these two causes of total change in sectoral gross 
outputs is that the changes in the level and composition 
of final demand were more important in explaining 
changes in sectoral real products from 1958 to 1970 
than were the changes in input-output coefficients. 

From the analysis of the impact of structural 
changes on intermediate output requirements we can 
draw the conclusion that, between 1958 and 1970 there 
took place: (a) a reduction in the intermediate demand 
for agricultural products, as a result of substitutions of 
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manufactured products as intermediate inputs for 
agricultural products, and (b) a general increase in the 
demand for manufactured products as intermediate in
puts. 

From the analysis of the impact of structural 
changes on intermediate input requirements we found 
out that for the same level of gross production, the 
economy as a whole would have reguired slightly fewer 
raw materials in 1970 as compared to 1958, the im
plication being that a more efficient use of raw 
materials was made in 1970 as compared to 1958. 
However, in agriculture and manufacturing as a whole 
we found out slight decreases in efficiency in the use of 
raw materials. 

The total change in primary input requirements was 
broken down into the part due to changes in input-
output coefficients and the part due to changes in the 
respective primary input coefficients. With regard to 
labour requirements, we found out significant labour 
saving as a result of the combined effect of the above 
factors. This labour saving was caused mostly by 
changes in labour coefficients rather than changes in 
input-output coefficients. Finally, contrary to what hap
pened to labour requirements, the total fixed capital re
quirements were increased between 1958 and 1970. 
This increase was almost exclusively the result of 
changes in capital coefficients and not in input-output 
coefficients. 
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