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The Social Accounting Matrix, the reduction
of borrowing through the reduction
of government consumption and its effect

on the Greek economy

Charalampos Economidis?, Panteion University

O Mivakas Kowvwvikns Aoyiouikns, n pgiwon
ToU daveiopoU Héow tns PEIWONS TNS KPATIKNS
dandvns ka1 n enidpaon tns otnv EAAnvikn

Oikovopia

ABSTRACT

The aim of this paper is to calculate the im-
pact of the reduction or elimination of net
borrowing on the Greek economy. The as-
sumption made for this calculation is that a
reduction of net borrowing leads to a reduc-
tion of government consumption. The effects
on the Greek economy of reducing borrowing
are calculated by using the Social Accounting
Matrix. The results show that a reduction of
borrowing must be replaced by a significant
increase in production and the resulting re-
ductions relate primarily to sectors in which
the state has sizeable participation, such as
education, health, security, public administra-
tion and defence services.

KEY WORDS: Input-Output Table, Input-Out-
put Analysis, Sectoral Analysis and Social Ac-
counting Matrix, Greek Economy

Xapahapnos O1kovopidns, lldvteio MNavemotiuio

MEPIAHWH

YKonos s epyacias eivar va unoloyioer us emi-
NTWOogIS oty ENMNVIKA olkovopia nou Ba emeé-
pel n peiwon h n eEdAeyn tou kabapou davel-
opoU. H unoBeon nou yivetan yia tov unoloyiopd
autdy eivar éu n peiwon tou kaBapou daveiopou
obnyel otnv peiwon s KPATKNS KATtavaAwons.
O unoAoy1opds Twv EMMIMOEWV OTNY EANVIKN
orkovopfa and tv peiwon tou daveiopou npay-
patonoreitar e v xphon tou [Mivaka Kowwwi-
Khs Aoyioukhs. Ta anoteréopata Oeixvouv 6u
v Peiwon tou davelopou Npénel va thv avuka-
TAOTACEl onpavukn augnon s napaywyns Kat
OU 01 PEIDACETS NOU NPOKUMTOUV aPopouV Kupiws
otous KAGGouUs aTous onofous 10 KPATtos éxel He-
yGAn ouppetoxn, onws n eknaideuon, n uyeia, n
ao®dAeia, n dnuodoia d1oiknon kar n duuva.

NAEEEIZ-KAEIAIA: [ivakas Eiopowv-Ekpowyv,
Avéhuon Eiopodv-Ekpowv, Khadikh Avéiuon
kan Mivakas Kovwvikhs Aoyioukns, EMnvikn O1-
Kovopia
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1. Object of the study

he aim of this paper is to calculate the effects of net borrowingf on the Greek economy, with

the help of the Social Accounting Matrix (SAM) for Greece for the year 2010. One way of
calculating the effect of net borrowing of the Greek economy is to reduce government consump-
tion by the amount of borrowing and ascertain the changes that result for the Greek economy.
The aforesaid calculation is based on the assumption that if there was no borrowing, government
consumption would have to be reduced.

As is well known, by combining the SAM with input-output analysis, it is possible to develop
an extended input-output model, which can then be used to analyse economic and social policy
(Miller and Blair, 2009). At the same time, the main characteristic of a SAM is its incorporation of
transactions and transfers related to distribution of income in the economy.

The first part of this paper presents the subject-matter of the study. The second part fo-
cuses on the principal method used to construct the SAM. The third part presents the method
used to estimate the effects of eliminating net borrowing by reducing government consumption,
the calculation model, functioning of the model, the specification of vector f, solution of the
model, further assumption, the calculation of the SAM multiplier and describes the 2010 SAM for
Greece. The fourth part sets out the paper’s results with respect to the calculation of the effects
of net borrowing by reducing the government’s consumption spending by the amount of borrow-
ing. The final part presents the conclusions.

2. Principal methodology for constructing the SAM

he circular flow of income and expenditures in an economy was used as the foundation for

developing the System of National Accounts. When this system is combined with the input-
output accounts, a more comprehensive picture of the economy is achieved. The input-output
accounts incorporate the relations between industries that are active in the production as well
as in the consumption of goods and services. The SAM can be constructed by including in the
aforesaid structure a more detailed treatment of labour, households and institutions. This process
expands the structure as a whole by providing a more in-depth perspective that takes into ac-
count the role of labour and households in the economy (Miller and Blair, 2009).

As already noted, this SAM is the result of adding information to the system of the circular
flow of income and expenditures of production and consumption. Moreover, this SAM also in-
cludes savings, investment, imports, exports and the role of government. At the same time, the
SAM presents the linkage with the industries of the economy by creating an input-output system.

This expansion of account information can be seen in the following list of Eurostat “Annual
Accounts” that have been added to the SAM.

1. Production (industries) 2. Income generation (original categories of inputs) 3. Distribution of
initial income (institutional agents) 4. Secondary income distribution (institutional agents)

5. Use of disposable income (institutional agents) 6. Capital (institutional agents) 7. Gross

fixed capital (industries) 8. Financial (financial data) 9. Rest of world (current, capital).

The Annual Accounts together with the Symmetric Input-Output Table for the Greek econ-
omy in 2010 are the main sources used for the construction of the Social Accounting Matrix for
that year (Economides and Economidis, 2017).
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The SAM tables supplement the construction of Leontief-type tables with additional tables
that relate to the factors of production and the various kinds of income. The productive sectors,
factors of production and various kinds of income are treated as endogenous, in contrast with
other categories such as government, investment and foreign trade, which are considered exog-
enous with respect to the production system (Round, 1988), (Panethymitakis, 1991).

The SAM resulting in this paper has been constructed in such a way that the rows and col-
umns of the matrix constitute a set of macroeconomic accounting balance equations.

The SAM for 2010 covers 64 industries. The institutional agents included are Households,
Non-Financial Corporations, Financial Corporations and General Government.

3. The method used to estimate the effects of eliminating
net borrowing by reducing the government’s consumption
spending by the amount of borrowing

he methodology used here derives from the Input-Output Analysis of W. Leontief specifically

for the closed and open Input-Output models and the calculation of multipliers (see Miller
and Blair, 2009). It is also based on the methodology for the construction of SAMs and specifi-
cally on the calculation of SAM multipliers, primarily by Pyatt and Round (1979), Stone (1985),
Round (1988), and Financial Social Accounting Matrix by Aray, Pedauga and Velazquez (2017). In
particular, the following papers may be considered as presenting a methodology for eliminating
net borrowing: Santos (2004, 2003).

It has also been used in Greece for the calculation of multipliers and path analysis by Pa-
nethimitakis (1991), while the SAM has been used for issues relating to taxation and Labour
market (Sarris, Zografakis and Karfakis, 2004), the end of fiscal deviations and their implications
(Zografakis and Spathis, 2010), as well as for the study of inter-industry relations and income
(Skountzos et al., 1985).

3.1 The calculation model

This section refers primarily to the reason why the SAM is divided into two parts, one endog-
enous and the other exogenous (Miller and Blair, 2009). From the calculation model, as explained
below, it emerges that in order to be able to calculate the SAM multipliers, one part of the SAM
must be exogenous and one endogenous.

Examining one of the main uses of Input-Output Analysis, Miller and Blair (2009, p. 513)
assessed the effect on an economy of changing one element and studied a variety of summary
measures referred to as multipliers that can be calculated by using the Leontief inverse matrix.

One of the main issues in deciding to use multipliers in each analysis was the question
of which sector would be regarded as exogenous to the input-output model and which sector
would be incorporated endogenously into the structure of the model. Naturally, a similar decision
must be taken when constructing SAM multipliers.

Because SAMs are designed to include transactions and transfers between all the economic
agents in a system, the decision as to which transactions and transfers are treated as exogenous
for modeling purposes is a crucial one. According to Round (1988), the government, capital and
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“rest of world” are very often viewed as exogenous in the construction of SAMs used for model-
ing and especially for the calculation of multipliers.

The SAM is defined as the matrix Z that is similar to the matrix of endogenous transactions
in a closed input-output model. As in a fully closed Leontief model, this matrix Z is a square ma-
trix in which the sums of rows and columns are identical and symbolized by X.

Again, in a manner comparable to the basic input-output framework, part of the economy
is defined as exogenously specified as in the “open” input-output model. For this purpose, we

Z F
B

Where F is the matrix of exogenous final expenditures, W the matrix of exogenously created
income and B the matrix of exogenous income allocations to final expenditures.

However, the F columns are only categories of final demand which have been chosen to be
treated exogenously, such as capital expenditures, government expenditures or exports. The W
and F rows must include only categories that have been chosen to be exogenously specified, in
this case the value added categories such as capital inputs, government subsidies and imports.

The defining of F, W and B means that the choice has been made to treat certain categories
of final demand and value added endogenously, in this case they are included in the matrix parti-
tion Z which comprises the endogenous portion of the SAM. The row and column indices of Z
are industries plus each category of final demand and value added which has been chosen to be
treated as endogenous. _

Lastly, the construction of a SAM model requires a distinction to be made in Z between
inter-industry transactions and transactions with the categories of final demand and value added.

define G=

Z 0 C

For this purpose, we further partition as Z=|V 9 9
0 YH

where C is the matrix of endogenous final-demand expenditures, V the matrix of endogenous
value-added inputs, Y the endogenous matrix of transactions distributing income to value-added
categories and H the endogenous matrix of transactions distributing institutional and household
income to final-demand sectors.

The matrix of SAM coefficients is then defined as S = ZX ', where the partitions of § that
correspond to the partitions of Z are defined by

A0 C
S=|V 0 of
0 Y H

A is the matrix of interindustry technical coefficient, C is the matrix of endogenous final
expenditure coefficients, V is the matrix of endogenous value-added input shares, Y is the matrix
of endogenous coefficients distributing income to value-added categories and H is the matrix of
endogenous coefficients for distributing institution and household income.

Miller and Blair also define S as the sum of the two matrices Q and R

S=Q+R |
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0 0
Q=|0 0 0] (3
0 0O H
0 0 C
R=|V 0 0] @&
0 Y O

3.2 Functioning of the model

The next step is to calculate the 2010 SAM coefficients and the SAM multiplier for Greece.

In the case of the Greek economy, A corresponds to the technical coefficient table, i.e. those
coefficients deriving from the data of the first quartile of the Social Accounting Matrix when
divided by the total output of each industry (64 x 64), C stands for the coefficients of endogenous
final consumption expenditure of households and of non-profit institutions serving households
(64 x1), V stands for the coefficients per unit of endogenous wages, profits and taxes in value-
added categories (3 x 64), Y stands for the endogenous coefficients of wages, profits and taxes
in primary input categories (9 x 3), and H stands for endogenous coefficients of each institutional
agent in the various kinds of income (9 x 12).

The relevant basic model is as follows

X=Sx+f |5

X
X=|V| |(6)
y

where x is the vector, each element of which is the total output of the corresponding sector (1 x
64), v is the vector of value added of the corresponding sector (1 x 3), and y is the vector of the
different kinds of total income of each institutional agent (1 x 9).

Furthermore, P

f=|w 7)
h

where f is the vector of exogenously specified demand (64 x 3), w is the vector of exogenously
specified value-added inputs (3 x 3), and h is the vector of that part of income which we take as
exogenously given (9 x 3).

3.3 Specification of vector

We have constructed the S matrix of coefficients on the basis of the SAM, in which we treat
Government, Capital account and Exports (Current and Capital) and Imports (Current and
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Capital) as exogenous variables Round (1988). We thus calculate the multiplier M, which we
multiply by the vector of f.

Here the vector of f is defined as the exogenous vector of Government, Capital account
and Exports (Current and Capital).

3.4 Solution of the model
X=(Q+R)x+f |©

The solution of the system X =SX+f is the following:

X=SX+f, X—Sx=f, I-Sx=f, Xx=1-S 'f

for inverse (I-S) %

Lastly, the overall SAM multiplier matrix is M = (I-S) _

We calculate the multiplier M, which we multiply by the vector of f . This calculation gives
X*. One way of calculating the effect of net borrowing of the Greek economy is to reduce gov-
ernment consumption (proportionally in the sectors that comprise it) by the amount of borrow-
ing and ascertain the changes that result for the Greek economy. The assumption being that if
there were no borrowing, government consumption would have to be reduced.

The vector of exports includes net lending/net borrowing, which in 2010 amounted to
€24,472 million, so X is affected by net borrowing?.

We then exclude net borrowing from the Government Consumption and ascertain what
changes have been made to X.

3.5 Further assumptions

The Appendix1 contains the schematic presentation of a Social Accounting Matrix for 2010 at
basic prices and in EURO millions (Eurostat, 1996), which shows the data used for the calculation
of the multipliers.

Of the 88 columns and rows of the Social Accounting Matrix, we considered 76 sectors to
be endogenous and the sectors 73,77,81 General Government, 82, 83,84, 85,86 Capital account
87, 88 (columns for Current Exports, Capital Exports) and sectors 87, 88 rows (rows for Current
Imports, Capital Imports) exogenous.

The multiplier table is 76x76. Of the 76 sectors, we do not take into account sector 65 (To-
tal) and sector 66 (Total intermediate consumption).

In Table 1, three categories stand out:

a) From 1 to 64, the industries of production.

b) From 65 to 67, the remuneration of the factors of production and taxes.

c) From 68 to 76, the Allocation of primary income, Secondary distribution of income, Use of
disposable income, (without Government Accounts, Capital Account and Exports).
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Table 1 shows the results of multiplying the Final Demand vector -both with a proportionate
reduction of the government’s consumption spending by the amount of borrowing and without
a reduction- by the multiplier matrix. The assumption being that if there were no borrowing,
government consumption would have to be reduced. This shows the results with and without a
reduction of government consumption spending and the difference between the two indicates
a decrease.

a) For the first 64 sectors which correspond to the sectors of production, the difference be-

tween €401,031 million and €335,552 million is €65,479 million (16%),

b)  For the next three sectors that comprise Value Added, the difference between €152,442 and

€121,357 million is €31,085 million (20.4%),

c) For the remaining 9 sectors which correspond to the kinds of incomes, the difference be-

tween €555,972 and €467,948 million is €88,024 million (15.8%).

The sectors with the largest reduction are:

a) Production sectors (services) that are mainly government-related.

Sector 54 Security and investigation services; services to buildings and landscape; office
administrative, office support and other business support services (58%).

Sector 55 Public administration and defence services; compulsory social security services
(45%).

Sector 56 Education services (39%).

Sector 57 Human health services (45%).

Sector 58 Social work services (21%).

Sector 59 Creative, arts and entertainment services; library, archive, museum and other cul-
tural services; gambling and betting services. (28%).

The above serves to illustrate the effects on the sectors in which government intervenes.

b)  Sector 65 Primary input Categories/ Compensation of employees (26%).
c)  Sector 68: Allocation of primary income/ Households (20%).

This sector relates to Net national income+Property income

(Property income = Interest+ Distributed income of corporation+Reinvested earning on di-
rect foreign Investment+ Property income attributed to insurance policy holders+Rent).

d) Sector 71: Secondary Distribution of Income/Households (15%).

This sector relates to Total current transfers Households + Total current transfers Non-finan-
cial Institutions + Total current transfers financial Institutions + Total current transfers Govern-
ment + Net Disposable Income + Rest of Word Current transfers.

(Total current transfers = Current transfers Households + Net non-life insurance premiums+
Net non-life insurance claims + Miscellaneous current transfers).

e) Sector 74: Use of Disposable Income/Households (15%).

This sector relates to Final consumption expenditure by Households + Taxes less subsidies on
products - Net Saving.

A significant reduction of the households income is observed.

5. Conclusions

he fourth part shows the results of multiplying the Final Demand vector —with a reduction of
the government’s consumption spending by the amount of borrowing and without a reduc-
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tion— by the multiplier matrix. The assumption being that if there was no borrowing, government

consumption would have to be reduced.

This shows the results with and without a reduction of government consumption spending
and the difference between the two indicates a decrease.

It emerges from the above that in order to replace net borrowing of €24,472 million, pro-
duction must be increased by approximately for the first 64 sectors which correspond to the sec-
tors of production 16%, for the next three sectors that comprise Value Added 20.4% and for the
remaining 9 sectors, which correspond to the kinds of incomes 15.8%.

As noted above, the sectors with the largest reduction are:

a) Production sectors (services) that are mainly government-related.

Sector 54: Security and investigation services; services to buildings and landscape; office
administrative, office support and other business support services (58%).

Sector 55: Public administration and defence services; compulsory social security services
(45%). Sector 56: Education services (39%). Sector 57: Human health services (45%). Sector 58:
Social work services (21%). Sector 59: Creative, arts and entertainment services; library, archive,
museum and other cultural services; gambling and betting services (28%).

The above serves to illustrate the effects on the sectors in which government intervenes.

b)  Sector 65: Primary input Categories Compensation of employees (26%).

0  Sector 68: Allocation of primary income/ Households (20%). This sector relates to Property
income.

d) Sector 71: Secondary Distribution of Income/Households (15%). This sector relates to Total
current transfers Households.

e) Sector 74: Use of Disposable Income/Households (15%). This sector relates to Final con-
sumption expenditure by Households + Taxes less subsidies on products - Net Saving
(Saving will be reduced, as indicated by the reduction in Sector 74).

A significant reduction of the households income is observed.

The above serves to illustrate the significance of net borrowing.

It is clear from the above what resources the Greek economy needs in order to reduce bor-
rowing.

Notes

1. Many of the calculations were done by Pavlos Mema Panteion University.

2. Here, X is not the same as the SAM output because Government, Capital account, exports
and imports have been excluded as exogenous variables.

3. In 2010, Gross Domestic Product at current prices totaled €227,318 million. Net borrowing
amounted to €24,473 million or 10.67%.
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