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The aim of this paper is to estimate the output vector of the Greek
economy for the year 2015 based on the implementation of the Medium-
Term Fiscal Strategy 2013-2016, and to make a comparative presentation
of the output vectors for the years 2010 and 2015. The 2015 output vector
is estimated using two different estimating methods, the first based on
the Symmetric Input-Output Table (SIOT) and the second on the Supply
and Use Table (SUT). The results show an increase in output of most
industries and changes in the composition of sectoral outputs of the Greek
economy. However, the available empirical evidence is in stark contrast
to these estimates.

INTRODUCTION

In the Medium-Term Fiscal Strategy 2013-2016 (MTFS 2013-2016) for
the Greek economy, a number of assumptions are made relating to the
size of imports, exports, private consumption, government
consumption and total investment for the period in question, which
may be considered as constituting final demand for each respective
year. Using data from MTFS 2013-2016, the aim of this paper is to
estimate the output vector of the Greek economy for the year 2015.1 A
comparison is then made between the output vectors for 2010 and 2015,
not only for the economy as a whole but also in terms of changes in
output at an industry level. To assess the possibility of different results,
the 2015 output vector is estimated using two different methods or
estimations, the first based on the Symmetric Input-Output Table
(SIOT) and the second on the Supply and Use Table (SUT) (see Eurostat,
2008; Miller and Blair, 2009).

The purpose of these estimates is to enable an assessment of the
changes in the output of industries which would take place in the Greek
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economy if MTFS 2013-2016 was implemented. As evidenced by the
relevant literature, this assessment does not appear to have been made
by the institutional authorities (see Hellenic Republic Ministry of
Finance, 2012; Bank of Greece, 2012).

The remainder of the paper is structured as follows. Section 2
describes the methodological approach adopted. Section 3 presents
and evaluates the results. Finally, Section 4 concludes.

METHODOLOGICAL APPROACH

The estimation of the 2015 output vector is based on the technical
characteristics of the input-output table for 2010. More specifically,
we used the data on technical coefficients which derive from the 2010
table and in so doing we assume that technology has not changed
between 2010 and 2015.2 Furthermore, the MTFS 2013-2016 data were
treated as exogenously given and used to calculate the final demand
vector for 2015. As is well known, final demand in the input-output
table that we use comprises private consumption (Households and
Non-Profit Institutions Serving Households), government
consumption, total investment, exports and imports of goods and
services. Each of these components represents a share (percentage) of
final demand in the input-output table for 2010, and this share is
assumed to remain constant for all the years of our analysis.

In Table 1 we show the data pertaining to MTFS 2013-2016.3 On
the basis of these changes, we calculate the main aggregate variables
of the Greek economy, and the figures are displayed in Table 2 (using
the year 2012 as our base year).

Table 1
Macroeconomic data of MTFS 2013-2016

Main aggregates of the Greek economy (% annual change, constant prices of the previous
year) – MTFS 2013-2016

2012 2013 2014 2015 2016

GDP, constant prices -6.5% -4.5% 0.2% 2.5% 3.5%
Private consumption -7.7% -7.0% -1.6% 1.3% 2.3%
(Households + NPISH)
Government consumption -6.2% -7.2% -3.1% -1.9% -3.0%
Total Investment -15.0% -3.7% 3.0% 7.0% 10.0%
Exports of goods and 0.0% 2.6% 4.5% 5.3% 6.0%
services
Imports of goods and -10.1% -5.2% -0.4% 2.0% 3.1%
services
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Table 2
Main aggregates of the Greek economy (constant prices of the previous

year, in € million) - MTFS 2013-2016

2012 2013 2014 2015 2016

GDP 195,200 186,400 186,800 191,500 198,200
Private consumption 141,674 131,756 129,648 131,334 134,354
(Households + NPISH)
Government consumption 34,713 32,214 31,215 30,622 29,703
Total Investment 25,520 24,576 25,313 27,085 29,794
Exports of goods and services 50,975 52,301 54,654 57,551 61,004
Imports of goods and services 59,603 56,503 56,277 57,403 59,182

 The 2015 output vector is estimated on the basis of the following
two methods:

(i) SIOT: We can express the input-output model as follows:

� �x Ax y (1)
where A denotes the matrix of direct technical coefficients, x the vector
of outputs, and y the vector of final demand (according to MTFS 2013-
2016). Solving equation (1) for x, we obtain:

1[ ]�� �x I A y (2)

where 1[ ]��I A  is the Leontief inverse.

(ii) SUT: We can express the input-output model as follows:

� �Mz Uz y

or
1[ ]�� �z M U y

and
1[ ]�� � �x Mz M M U y  (3)

where M denotes the Make matrix, U the Use matrix, and z the vector
of activity levels.

RESULTS

The results of our analysis are summarized in Tables A.1 to A.4 (see
the Appendix):

(i) Table Á.1 shows the output of each sector in absolute numbers
and as percentages, on the basis of both the SIOT and SUT for
2010 and 2015.
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(ii) Table A.2 ranks the main industries on the basis of their outputs.
(iii) Table A.3 shows the main industries on the basis of their

outputs at basic prices (in € million).
(iv) Table A.4 shows a comparison of the output vectors on the

basis of their different methods of estimation.
From these tables we may conclude that:
(i) Using the SIOT estimation, the total output increases from

351,385 to 453,886. The shares of Mining, Manufacturing and Energy
increase, while those of Agriculture, Forestry & Fishing, Construction
and Services decrease. Using the SUT estimation, the increase in total
output is far greater, rising from 351,385 to 537,621. The shares of
Mining, Manufacturing and Energy increase, while those of
Agriculture, Forestry & Fishing, Construction and Services decrease.

(ii) The SIOT estimation results in remarkable changes in the
industry rankings, the most important of which are the following: The
third biggest industry in 2010 was Public Administration and Defense
services, while in 2015 it is Water Transport services. Public
Administration falls in 7th place. In 2010, Education services held 11th

place, falling to 17th in 2015. Water Transport services, ranked 7th in
2010, are projected to climb to 3rd place in 2015. Mining & Quarrying,
placed 19th in 2010, is projected to climb to 9th in 2015. Basic metals,
Warehousing and support services for transportation and Mining &
Quarrying occupied the three bottom places in 2010, while in 2015 the
corresponding rankings were held by Education, Telecommunication
and Wholesale and retail trade and repair services of motor vehicles
and motorcycles. However, the main finding is the shrinking of the
public sector industries. According to the SUT estimation, the three
largest industries in 2005 are Basic metals, Crude petroleum, Mining
& Quarrying. Real Estate falls in 4th place. Public Administration drops
from 2nd to 8th place. Generally speaking, the public sector industries
fall in the rankings, while the Manufacturing industries rise.

(iii) According to the SIOT estimation, the output of 11 main
industries increases. Certain main industries, such as Wholesale trade,
Food products and Water Transport Services grow, while other main
industries, such as Construction, Real estate, Public administration,
Education and Health contract. According to the SUT estimation, the
output of 10 main industries increases. A number of industries such as
Mining & Quarrying, Basic metals, Warehousing and support services
for transportation show significant growth.

(iv) According to the SIOT estimation of the output vectors, 54
industries grow. According to the SUT estimation of the output vectors,
46 industries grow. In the case of Repair and installation services of
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machinery and equipment, the negativity of the activity level indicates
that the economic system, as shaped on the basis of our assumptions,
is not capable of generating the projected vector of final demand.4

CONCLUDING REMARKS

On the basis of the implementation of the Medium-Term Fiscal
Strategy 2013-2016 and input-output data of the Greek economy for
the year 2010, this paper estimated the system output vector for the
year 2015. The main conclusion is that both SIOT and SUT estimations
result in an increase in the output levels in most industries and
changes in the composition of their output. Another salient feature
of our analysis is the reranking of Greek main industries during the
examined period, while the public sector industries suffered a
spectacular shrinkage.

Turning now to the actual official figures for the same aggregate
real variables of the Greek economy, as reported by the National
Statistical Service (ELSTAT), the total (private and public) final
consumption estimated of constant prices of the previous year has
declined.The same is true for total investment, while the value of
imports fell and that of exports rose slightly. As for gross value added
of the total economy, we observe a fall, and this fact is in stark contrast
to the estimates of industry outputs which were made on the basis of
the MTFS assumptions. Such a divergence from reality (in both sign
and size) calls into question the official usually optimistic predictions.
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Notes

1. Here by “outputs” we mean the row of “outputs at basic prices” as this appears
in the input-output table of the year 2010.

2. In input-output analysis it is realistic to assume that the technical coefficients
remain fixed or at most changes so slowly that does not alter qualitatively
the result of the analysis. For the purposes of this study, we use the most
recent input-output table, which for the Greek economy is available for the
year 2010 (and provided via the EUROSTAT website, http://
epp.eurostat.ec.europa.eu).

3. http://www.hellenicparliament.gr/UserFiles/2f026f42-950c-4efc-b950-
340c4fb76a24/%CE%88%CE%B3%CE%B3% CF%81%CE%B1%CF%86%CE%
BF %2 0 ( %CE %9 C% CE% 95 %C E%A 3% CE %9 F %C E% A0% CE %A 1 %
CE%9F%CE%98% CE%95%CE%A3%CE%9C%CE%9F_2013).pdf
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4. There are industries whose vector of activity levels is greater than
1 but whose output declines, as in the case of Telecommunications,
while there are industries in which the opposite applies, such as
Construction.
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APPENDIX

Table A.1
Output of sectors ­ (SIOT methodology)

2010 € million 2015 € million

10, 910 3.10% Agriculture, 13,197 2.91% Agriculture,
Products of Products of
forestry, Fishing, forestry

Fishing,
1, 268 0.36% Mining- 16,649 3.67% Mining -

Quarrying Quarrying
70, 338 20.02% Manufacturing, 128,533 28.32% Manufac-

Energy turing, Energy
22, 346 6.36% Construction 21,217 4.67% Construction
246,523 70.16% Services 274,290 60.43% Services
351 ,385 Total 453,886  Total

Output of sectors ­ (SUT methodology)

2010 € million 2015 € million

12,216 3.48% Agriculture, 17,217 3.20% Agriculture,
Products of Products of
forestry, Fishing, forestry

Fishing,
1,320 0.38% Mining - 28,593 5.32% Mining -

Quarrying Quarrying
67,130 19.10% Manufacturing, 215,974 40.17% Manufac-

Energy turing, Energy
21,769 6.19% Construction 21,460 3.99% Construction
248,950 70.85% Services 254,377 47.32% Services
351 ,385 Total 537,621  Total
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Table A.3
Main industries based on output at basic prices (in million Euros)

SIOT estimation SUT estimation

Output at Output at Output at Output at
basic prices basic basic basic

2010 prices 2015 prices 2010 prices 2015

Construction work 22,346 21,217 21,761 21,460
Wholesale and retail trade 6,760 6,310 7,143 4,031
and repair services of motor
vehicles and motorcycles
Wholesale trade and 25,369 27,698 24,544 14,831
commission trade services,
except of motor vehicles
and motorcycles
Real estate services 31,707 29,455 27,854 28,535
Public administration and 23,704 18,280 25,829 18,252
defense services; compulsory
social security services
Accommodation and food 20,863 16,922 21,112 16,923
services
Food products and beverages, 17,704 20,852 16,292 23,944
Tobacco products
Water transport services 15,182 22,300 15,872 22,166
Retail trade services, except of 13,175 14,284 13,786 7,891
motor vehicles and motorcycles
Health and social work services 14,436 10,997 13,694 11,016
Education services 11,761 9,472 11,888 9,526
Financial intermediation services, 10,253 13,702 10,428 13,741
except insurance and pension
funding services
Crude petroleum and natural gas; 13,392 22,867 13,542 35,174
services incidental to oil and gas
extraction excluding surveying
Products of agriculture, hunting 9,578  11,530 10,961 15,026
and related services
Telecommunications services 8,166 9,293 8,785 9,662
Electricity, gas, steam and air- 8,260 11,751 8,321 16,355
conditioning
Basic metals 4,696 12,018 4,950 36,876
Warehousing and support 2,676 13,780 3,316 13,021
services for transportation
Mining and quarrying 1,268  16,649 1,320 28,593
Total 261,296 309,377 261,398 347,023
Percentage of output of the main 74.36% 68.16% 74.39% 64.55%
industries to the total output vector
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