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Abstract

The study develops an updated national Social Accounting Matrix (SAM) for Greece, aiming to
support targeted policy design through SAM multiplier analysis. Based on the 2020 Greek Input-
Output Table, the SAM includes 14 aggregated subsectors, while its construction and multiplier
analysis were implemented in Python, producing reusable modular code. Output, value-added, and
income multipliers were estimated using the Moore-Penrose pseudo-inverse via Singular Value
Decomposition (SVD). Findings highlight the substantial role of government transfers in supporting
household and firm incomes, largely due to COVID-19 relief measures. The analysis shows that
production expansion in energy, construction, and wholesale and retail trade can stimulate broad
economic activity, while service-related sectors play a critical role in income generation and equity
considerations. At the same time, firms in trade, hospitality, and real estate were heavily affected by
the pandemic shock. The study contributes to the literature by addressing the gap in multiplier
analysis for the Greek economy and enhancing the understanding of how exogenous shocks
propagate through the system.

Keywords: multiplier effect; fiscal police; macroeconomic modeling; exogenous shock; COVID-19
economic impact

1. Introduction

1.1. Social Accounting Matrix (SAM)

A way through which governments can improve their policy systems is by adopting solutions
offered through data-driven analytical approaches. Informed decision-making has always been
essential in effective policy design [1-4]. There are several data-driven analytical approaches that can
be potentially exploited at informed decision-making.

The focus of the current paper is the Social Accounting Matrix (SAM) framework. SAM
constitutes another tool that can be used to facilitate informed decisions as it captures the
interdependent economic activities of four entities of a country’s economy (households, firms, the
government, and the rest of the world), allowing further assessment in order to identify key areas
that can be optimized to boost growth and equity [5-11]. SAM portrays the macroeconomic accounts
of a socio-economic system, which record the transactions between all economic units in an economic
system along with the income redistribution (i.e., through taxation, transfer payments, welfare
benefits) over a predefined accounting year, usually one year [6,7,10,12-17].

Given the fact that SAM focuses on the interconnections of the main economic entities, it
constitutes a very useful analytical tool regarding the depiction of a complete picture of the
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functioning of an economy, the evaluation of policy implementations impacts, and finally the support
in the design of specific models assessing the economic activity of a country or a region [6]. Specific
to the latter, SAM offers the necessary inputs to certain models, the most important of which is the
fixed-price multiplier model, allowing the adaptation and configuration of simple linear fixed
coefficient models, and the computable general equilibrium (CGE) models [5-7,18,19]. All the above
result in an extensive use of the analytical framework of SAM not only for assessing and presenting
the economic structure of a country [20-28] or a region [29-33], but also for evaluating the impact of
sudden endogenous/exogenous shocks on the whole of an economy or some parts of it [7,34-41].

Based on all the above an adequately designed SAM, which summarizes information found in
national/regional accounts and input-output tables, offers sufficient information about the structural
characteristics and interdependencies in an economy, effectively bridging the macroeconomic
framework with economic entities. It is clear, therefore, that the structure of a SAM can potentially
change, exactly like an economy needs to change when it has to respond to an economic, social or
political shock. Thus, the use of a SAM provides enough transparency in the impact of such
endogenous or exogenous shocks on income distribution; hence on labor market and poverty [7,12]
rendering it a valuable tool for addressing equity concerns. Along with the multipliers analysis that
further quantifies the structural representation of SAM, policymakers have a robust mechanism for
evaluating the broader economic impact of policy decisions and exogenous/endogenous shocks [32].

During the past two decades, Greece has been facing significant and prolonged economic and
social challenges jeopardizing the country’s sustainable growth and equitable development. After an
extended debt crisis, the country faces slow economic recovery with persistent high unemployment
rates and increasing regional inequalities [42,43]. The recent healthcare crisis, faced due to COVID-
19 pandemic, has further deepened the encountered difficulties, rendering targeted fiscal policies
essential in order to soothe them through more adequate resource allocation and income distribution.
Hence, policymakers are in high need of vigorous analytical tools utilization to facilitate informed
decision-making.

1.2. Social Accounting Matrix (SAM) in Greece

In Greece there are only a few efforts in designing a SAM The first ever SAMs that were designed
for the Greek economy over two decades ago [44,45]; works in which researchers focused also on the
subsequent multiplier analysis. In [41] the author further utilised the SAM designed to assess the
impact of exogenous income injections on companies and households. Researchers that followed
used these initially constructed SAMs to further analyse fiscal discrepancies [46], the impact of
endogenous or exogenous shocks on taxation and the labor market [47,48]. The most recent SAM
constructed for the whole of the Greek economy used the National Input and Output (I-O) Matrix for
the year 2010 [49]. This specific SAM has been further utilized in a subsequent research [50] to analyse
the effect of reducing borrowing that has occurred through the decrease of government spending.
However, no multipliers analysis is considered in either of these papers. At a regional level, one
encounters focus on rural regions in Greece to assess policy incentives [33] and SAMs constructed
specifically for Central Macedonia [31] and Western Greece [32] using the 2010 I-O Matrix and
offering a subsequent multipliers analysis specific to the region under consideration.

This study aims at constructing an updated national SAM for the entire Greek economy and
using the SAM framework as a basis to inform targeted policy making through subsequent
multipliers analysis. Therefore the contribution of this research is threefold: a) while previous
national SAMs for Greece rely on older data (2010), this research contributes to the literature by
offering more current insights into Greece’s economy as it considers the structural changes that have
occurred in the recent post debt crisis and the ever changing global economic environment
(development of new technologies, digital transformation, changes in energy production and
distribution), which lead to significant changes in fiscal policies, labor market conditions and
government spending; b) since the most recent national SAM for Greece did not include a multiplier
analysis, this research fills this multiplier gap, hence facilitating the understanding of how various
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shocks propagate through the economy; and c) this research offers also an updated tool to better
manage and predict effects of policy changes, which is deemed necessary in decision-making within
the current economic climate in Greece.

2. Data and Empirical Method

2.1. SAM Construction

The SAM constructed in this study was derived from the 2020 Greek input-output matrix, which
includes 65 sectors based on the NACE Rev. 2 of the European Union. However, to increase
interpretation clarity of macroeconomic relationships and enhance the applicability of the SAM for
policy analysis, we have designed a SAM with 14 aggregated subsectors (Table 1). This aggregation
followed the one suggested by authors at [30] and also considered the structural characteristics of the
Greek economy. It needs to be pointed out that for summating the sectors the relevance and
contiguity of some sectors (i.e.,, N77 and N79 contiguity to tourism) or the professionals involved in
the activities were considered.

The re-dimensioning of the original matrix followed these steps: First, we established
aggregation criteria by identifying economic activities and similarities across subsectors to guide
their merging, grouping similar industries or functions accordingly. Next, we created a mapping
table that assigns each of the 65 subsectors in the initial I-O matrix to one of the 14 target subsectors.
Finally, we applied group-by functions on the mapping table to generate a SAM with reduced, yet
analytically meaningful, dimensions that preserve the economic relevance of each aggregated
subsector through targeted consolidation. To perform the above analysis, Python was the
programming language of choice. Python has emerged as a powerful tool in economic analysis,
offering practitioners and researchers a versatile platform for handling complex financial data and
economic modeling. Its extensive libraries, particularly “pandas” for data manipulation and
“numpy” for numerical computations, make it ideal for processing economic datasets. Moreover,
Python's “matplotlib” and “seaborn” libraries are capable of creating compelling and insightful
visualizations that can assist in the interpretation of the produced results.

Table 1. Sectoral categories (subsectors) considered in SAM construction.

FSC # Final Sectoral Category (FSC) NACE Rev. 2 Sectors

1 Agriculture, forestry and fishing A01-A03

2 Manufacturing C10-C33

Mining, quarrying/ Electricity, gas, steam and air B, D35, E36-E39
3 conditioning supply/ Water supply, sewerage, waste
management and remediation activities
4 Construction F
5 Wholesale and retail trade; repair of motor vehicles and G45-G47
motorcycles
6 Transportation and storage H49-H53
Accommodation and food services activities/ Rental and I, N77, N79

7 leasing activities/ Travel agency, tour operator and other
reservation service and related activities

8 Information and communication J58-]63

9 Financial and insurance activities (except insurance and K64-K66
pension funding)

10 Real estate activities L68

1 Professional, scientific and technical activities/ M69-M75, N78

Employment activities
Administrative and support services activities/ Public =~ N80-N82, 084, P85

12
administration and defense/ Education
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13 Human health and social work activities Q86-Q88
Arts, entertainment and recreation/ Other services R90-R93, 594-596, T, U
activities/ Activities of households as employers;
14 undifferentiated goods - and services - producing
activities of households for own use (T)/ Activities of
extraterritorial organizations and bodies (U)

Source: Data research.

For constructing the 2020 SAM for the Greek economy the authors adopted the same
methodological approach as that described in [26]. The 2020 macro-SAM constructed for the Greek
economy considers four main entities and their interactions are presented in 6 accounts: activities and
commodities, production factors (labor and capital), households/firms, general government, capital
accounts (saving/investment), rest of the world (RoW). Table 2 presents the structure of the 2020
macro-SAM, designating the cells in which a payment between entities occurs. To construct a SAM,
data from a variety of official sources needs to be brought together [6,7]. One common challenge faced
in SAM studies is that of a gap in terms of data availability [20]. To construct the SAM for the year
2020 (2020 SAM) for the Greek economy we used official secondary data published by the Hellenic
Statistical Authority (national accounts, I-O matrix, supply and use table, budget performance report,
household survey), the Hellenic Ministry of Economy and Finance (balance sheet and financial
statements of the central administration), and the Bank of Greece (balance of payments). The latest I-
O matrix is published for the year 2020; hence this is the year of focus for this research.

Table 2. Basic Macro-SAM structure for the Greek Economy.

Househo Saving/ Rest
Activitie = Commodi . Governm & of the
. Labor Capital 1ds/ Investm Total
s* ties* . ent* World
Firms* ent* N
Activitie
Activities Domestic s Income
* Supply (Gross
Output)
Intermed Consum  Governme
. . . Investm
Commodi iate ption nt ent Export Total
ties* Consum Expendit  Expenditu s Demand
. Demand
ption ure re
Value- Labor
Labor Added Income
Value- Capital
ital
Capita Added Income
Lab.
Injof:e Capital Househo
Househol to Incl:)me Social 1ds/
ds/ Firms . Transfers Firms
househo  to firms
Income
Ids
Governm Direct Govern
Taxes ment
ent* taxes
Income
Saving/ Fiscal Foflg
Investme . Surplus/D . Savings
Savings . Saving
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Transfers nt ent Exchang
the World Imports
(ROW) to RoW Transfers to/from e
to RoW ROW Outflow
s . Househol Governme  Investm Foreig
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*These accounts are disaggregated in order to further analyze the framework and continue with multipliers
analysis. Activities and Commodities are divided into 14 sectoral categories (see Table 1). Government,
Saving/Investment and Rest of the World are also divided based on these 14 sectoral categories. Source: Data

research.

In constructing the SAM under consideration, households and firms were considered as one
entity — merged into a single institutional account — due to significant data limitations. Detailed,
disaggregated information on income flows, capital earnings and inter-institutional transfers, which
are necessary for separating these two entities, are unavailable in the Greek context. This challenge
becomes greater due to the prevalence of small, family-owned businesses and self-employment
where firm and household activities are often intertwined. Hence, merging the two entities ensures
internal consistency, avoids speculative estimations that could undermine the SAM'’s reliability and
maintains the matrix’s usability for macroeconomic analysis and modeling. Given the fact that all
data were extracted from national statistics, such as the main source of this research the 2020 I-O
matrix, or from reports composed by the Bank of Greece and the Ministry of Economy and Finance,
the same classification and estimation procedures were adopted so data did not reveal
inconsistencies.

2.2. SAM-Based Multiplier Analysis

As discussed above SAM illustrates the economic interconnections (payments/receipts) made
between entities in an economy clarifying critical aspects like the distribution of production and
income. Further analysis though is deemed necessary to quantify the way in which the exogenous
impact is disseminated in the economy. Hence, the macroeconomic presentation offered by SAM does
not provide insights into the effects of exogenous (policy determined or external; demand-side or
supply side) shocks in the output of each sector, the total value added to the economy or the income
distribution among households [12]. As suggested in [7], SAM-based multipliers account for three
types of economic impacts; direct, indirect and induced. Direct impacts are generated by direct
output changes due to demand shocks, indirect impacts are generated by indirect output changes
(associated to intermediate products) and induced effects on income and outputs are generated due
to the (Keynesian) income-expenditure multipliers [7].

In the SAM-based multiplier analysis, to ensure that the inverse of the coefficient matrix will
allow the multipliers to be computed the exogenous and endogenous accounts needs to be
designated. In the present study, following the approach suggested in [19] — a rule of thumb for SAM
studies — we considered all the transactions that are outside the influence of the domestic system as
exogenous. Therefore, the accounts of government, capital (saving/investment) and the ROW are
considered exogenous. The endogenous accounts focus on transactions between two entities
(households and firms), which are associated through the factor and commodity markets.

Three different types of SAM-based multipliers were calculated for the purposes of the present
study: output multipliers, value-added multipliers, and income multipliers. Output multiplier
captures the overall production impact (both final and intermediate goods are considered); it
measures the total increase in output across all economic sectors resulting from an initial change in
demand for the products of one sector. Value-added multiplier assesses how much additional value-
added is generated by a change in government spending or investment in terms of GDP (intermediate
products are excluded). Income multiplier provides information regarding the impact of an increase
in a sector’s production or spending on households’ income.

2.3. SAM Multiplies Computational Framework

Let the SAM, 50 be divided into blocks as follows:

A A
SAMaazo = (3% 1)
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Age :is the submatrix representing transactions between endogenous sectors (e.g., households,
production sectors),

Agy : is the submatrix reflecting transactions from endogenous to exogenous sectors
(government, rest of the world, and investment minus capital),

Ae :is the submatrix reflecting transactions from exogenous to endogenous sectors,

Ay :is the submatrix representing the transactions among the exogenous sectors themselves.

Since the government, rest of the world, and investment minus capital are considered
exogenous, we focus on Age, and ignore Ay, for the purpose of calculating multipliers. The
Leontief inverse is typically used to compute the multipliers in SAM analysis, capturing how changes
in one sector propagate through the economy. In this case, the multipliers are derived from the matrix
(I — Aee) ™1, where 1 is the identity matrix and Age, consisting of the coefficients that describe
how each endogenous sector depends on the others. However, SAM;4,9 may not be invertible
using the traditional matrix inversion method. This is due to dependencies between the sectors,
meaning some sectors are linearly dependent on others, leading to a singular or near-singular matrix.
In such cases, we proceed with calculating the Moore-Penrose pseudo-inverse. The Moore-Penrose
pseudo-inverse is computed using Singular Value Decomposition (SVD) [51]. The matrix
(I — Age), can be factored as:

(I—Aee) = QBT

Where:

* Qis an m x m orthogonal matrix containing the left singular vectors.
¢ ¥ is m x n diagonal matrix containing the singular values of Age.

¢ Bis ann x n orthogonal matrix containing the right singular vectors.
* BTis the transpose of B.

Singular values, in ¥, are non-negative and arranged in descending order. If any singular value
is zero, it indicates that the matrix is singular and not invertible in the traditional sense. To compute

. . 1. :
the Moore-Penrose pseudo-inverse for each non-zero singular value 0; the — is computed while
Oi

each zero-singular value is left unchanged. Thus, the diagonal matrix ¥ is constructed which is the
pseudo-inverse of Z. Accordingly, the pseudo-inverse of Age, say (I — Age)*, takes the following
form: (I — Age)™ = QZVBT giving the Moore-Penrose pseudo-inverse which can now be used in
place of the traditional inverse. Once the pseudo-inverse is computed, 1 is subtracted from the result
to isolate the indirect multiplier effects. The result is the multiplier matrix (I — Age)t — 1, which
captures how a shock in one sector propagates through the economy based on the linkages within
the endogenous accounts.

3. Results

3.1. Interpretation the 2020 Greek Macro-SAM

The resulting 2020 SAM for the overall Greek economy is presented in Table 3. Based on the
information included in this macro-SAM various macroeconomic figures can be obtained providing
a more complete picture of Greece’s economy during the year under investigation. Approximately
45% and 55% of the Greek GDP for 2020 are derived from labor and capital, respectively, indicating
that the Greek economy relies almost equally on both factors for meeting its production needs. Also,
15% of the domestic production is exported, whereas one third of what was produced domestically
covers intermediate consumption. Moreover, 70% of households and firms’ income came from the
production factors” added value (income) and the remaining 30% was covered through government
transfers. Another interesting point is that 41% of government’s income is derived from taxation
(direct/indirect taxes). In 2020, the Greek economy experienced a fiscal deficit as it is clearly illustrated
in the SAM constructed for this study. The account of Government transfers to the RoW had also a
negative figure indicating net receipts from the RoW.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 3. Macro-SAM for Greece in 2020 (millions of Euros).
Saving/ ~ est
Activitie = Commoditi Labo Capit Househol = Governme of the
X Investmen Total
s* es* r al ds/ Firms* nt* . Worl
t a*
258,2
Activities* 258 283 58,28
3
Commoditi 329,11
es* 113,571 104,699 40,885 21,367 48,592
3
Labor 64,826 64,826
Capital 79,886 79,886
Households 64,82 205,86
/ Firms 79,886 61,149
6 2
Governmen
t* 5,985 47,228 53,214
Saving/
Investment* 43,470 (22,596) 11,165 | 32,309
Rest of the
World 64,844 10,195 (26,224) 10,942 59,757
(ROW)
64,82
Total 258,283 329,113 79,886 205,862 53,214 32,309 59,757
6

Source: Author’s calculations.

The most capital-intensive was “FSC1-Agriculture, forestry and fishing” in which 86% of the
value-added was paid to capital. All service related FSCs were labor-intensive, having up to 70% of
the value-added in these sectors to be paid to capital. Estimating trade shares, “FSC2-Manufacturing”
and “FSC1-Agriculture, forestry and fishing” presented the highest import penetration ratios (IPRs);
0.47 and 0.41, respectively. The “FSC6-Transportation and storage” and “FSC2-Manufacturing” were
the two subsectoral categories showing the highest export intensities ratios (EIRs) of 0.58 and 0.46,
respectively. Private savings-to-investments ratio was estimated at 0.29 (<1); indicating that private
investment exceeds private savings. Fiscal balance-to-GDP ratio was -15% indicating a fiscal deficit,
which was also clearly illustrated in the respective SAM cell. Current account-to-GDP ratio was
estimated at -7.4% indicating a trade deficit; the country is importing more than it is exporting. Last
but not least, the estimated trade-to-GDP ratio was 75% indicating a high level of economic openness.

3.2. SAM Multiplier Analysis

Table 4 presents the output, value-added and income multipliers derived from the inverse
matrix of the 2020 SAM for Greece. Since no factor taxes are considered while constructing the Greek
2020 SAM, income and value-added multipliers are the same. In the absence of factor taxes, all the
output produced in the economy is effectively distributed as income to factors of production (labor
and capital). In the Greek 2020 SAM, focusing on production and income distribution without
accounting for government intervention, factor taxes might be omitted for simplification. This
assumption allows the model to focus on the direct relationship between production and income
distribution without the complexities of tax systems. The fact that there are no factor taxes ensures
that both multipliers capture the same effect, as there are no intermediate deductions (like taxes) that
would otherwise cause a divergence between the two. Hence, income and value-added multipliers
are the same under these conditions.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Table 4. SAM-based Multipliers for Greece 2020.
Value-
FSC Output I
Final Sectoral Category (FSC) WP Added IlCOITle .
# Multiplier . 1. Multiplier
Multiplier
1 Agriculture, forestry and fishing 1.96 1.06 1.06
Manufacturing 1.17 0.50 0.50
Mining, quarrying/ Electricity, gas, steam and air
3 conditioning supply/ Water supply, sewerage, waste 2.30 1.25 1.25
management and remediation activities
4 Construction 2.29 1.07 1.07
5 Wholesale and retail trade; repair of motor vehicles 230 127 17
and motorcycles
6 Transportation and storage 1.76 0.87 0.87
Accommodation and food services activities/ Rental
7 and leasing activities/ Travel agency, tour operator and 2.16 1.20 1.20
other reservation service and related activities
8 Information and communication 2.15 1.19 1.19
9 Financial and insurance 'actlvme? (except insurance 191 197 197
and pension funding)
10 Real estate activities 2.04 1.49 1.49
1 Professional, scientific and tefcl.lr}lcal activities/ 914 127 197
Employment activities
1 Administrative and support services activities/ Public 212 144 144

administration and defense/ Education
13 Human health and social work activities 2.15 1.30 1.30
Arts, entertainment and recreation/ Other services
activities/ Activities of households as employers;
14 undifferentiated goods - and services - producing 2.24 1.31 1.31
activities of households for own use (T)/ Activities of
extraterritorial organizations and bodies (U)

Note: due to lack of factor taxes in the Greek SAM, income and value-added multipliers are the same. Source:

Authors’ calculations.

The results suggest that the output multiplier effects are more significant in FSC3, FSC4 and
FSC5 (output multiplier=2.30) — for the exact content of each FSC please consult Table 1. Output
multipliers for FSC7, FSC8 and FSC10-FSC14 were also above 2 but less than 2.30. Regarding the
value-added and income multiplier effects are more significant in FSC10 and FSC12 (value-
added/income multipliers of 1.49 and 1.44, respectively). The remaining subsectoral categories reveal
multiplier values (either output or value-added/income) close to or even lower than 1, indicating that
any output, GDP or income change brought by an increase in demand of these sectors will potentially
have a negligible impact in other sectors and hence the overall economy.

In Figure 1 the heatmap of multipliers is presented. This heatmap shows the actual effects
between the 14 subsectoral categories; hence how much does one subsector influences another. It is
only the activities account of FSC2-Manufacturing that seems to influence to a very small degree,
even negligible since it is much lower than 1, other subsectors. However, households/firms account
seems to be impacted the most by the exogenous shock experienced during the year under
investigation (COVID-19 pandemic).
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Figure 1. Multipliers heatmap. Source: Authors’ calculations.

4. Discussion

The year for which this updated Greek SAM was constructed coincides with the initiation of the
extensive response measures imposed by the Greek government in an effort to reduce the impact of
the COVID-19 spread [52]. The financial aid offered by the Greek government both to firms and
households [53,54] is highly likely to be reflected in this 30% of the households/firms’ income deriving
from government transfers. Based on authors’ calculations this % contribution was just 20% in 2015;
a year for which an interim Greek SAM has also been constructed — not presented in this paper. A
similar % contribution has been presented in [32] for Western Greece; further supporting such a figure
as closer to the usual Greek standards.

Greece was a net importer in 2020 (trade deficit of -7.4%) since it exported 15% of the total
consumption, while it imported 20% of the total output, indicating the low level of integration with
the rest of the world (negative current accounts). Greece has been traditionally relying on imports to
cover industrial and manufacturing needs, including energy resources and raw materials [55].
However, it is vital for the Greek economy to maintain imports at a sustainable level (balanced
external sector) to avoid unsustainable levels of foreign debt. The value of government transfers to
RoW cell was negative indicating that the government is receiving net transfers from foreign entities
(RoW) impacting the balance between domestic and international accounts. For the year under
consideration, it is most likely this negative figure to be due to the financial assistance Greece received
from EU aiming to overcome the unexpected consequences of the COVID-19 pandemic [53,54]. The
Greek government utilized these financial resources, freeing up resources for domestic use, which
was essential to ensure that all payments made by government could be successful given the low
overall output in the economy (lock-down measurements and ceasing firms’ operations.

The characteristic of the 2020 Greek economy is that of high level of economic openness and
involvement in international trade (trade-to-GDP ratio is 75%). The latter provides market
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opportunities for domestic producers, who can also exploit economies of scales and improved
efficiencies. However, due to this approach the Greek economy is vulnerable to global economic
fluctuations. The fiscal deficit that characterizes the Greek economy in 2020 (fiscal balance-to-GDP
ratio of -15%) is a sign of a counter-cyclical policy and more specifically of the expansionary fiscal
policy adopted by the government to stimulate economic growth during the downturn economic
period brought by the COVID-19 pandemic.

Based on IRPs and EIRs estimated, 47% and 41% of the total demand in manufacturing and
agriculture/forestry/fishing industries is covered by imports. Surprisingly enough 46% of what is
produced in the manufacturing sector is exported indicating a discrepancy in what is needed and
what is produced overall in the economy. It would be very important in the future to identify areas
in which the domestic production could focus to rely less on exports for intermediate products. The
estimate of private savings-to-investments ratio (0.29<1) indicates that private investment exceeds
private savings and hence to finance its investments the private sector relies on either borrowing or
drawing from past savings. Even though a value less than one could signal robust economic growth
expectations it also reveals dependency on foreign capital. If the ratio value remains low, it might
raise concerns about the long-term financial stability of the private sector and economy’s reliance on
external funding. So ultimately this ratio needs to increase by boosting savings.

The findings of the SAM based multiplier analysis of the present study, specifically the output
multipliers, were similar to those discussed in [32] for Western Greece, and [31] for Central
Macedonia. More specifically for the whole of the Greek economy, the analysis revealed that a
production impact on energy related (FSC3), construction related (FSC4) and wholesale and retail
industries (FSC5) will generate a substantial economic activity to other sectors and the overall
economy. More specifically, if demand in these sectors will increase by €1 this will lead to increased
production across related sectors of 1.3 additional units. Energy and construction related industries
are characterized by extensive supply chains, significant employment and substantial procurement
of materials and services from other sectors, therefore verifying indeed a considerable increase in
economic output that can be generated by an additional unit of spending in this sector. Similarly,
investing in wholesale and retail industries, goods and services flow across the economy will be
facilitated offering a significant boost on the overall Greek economy. Industries operating in services-
related sectors contribute significantly to households and firms” income and hence require attention
in income distribution and equity preservation discussions. Service-related industries are typically
more labor-intensive than other sectors, so they can create more job positions per unit of output. This
is crucial for reducing unemployment, a key in poverty reduction. Furthermore, job positions in
service-related industries cover a wide range of skills levels (low-skill to high-skill jobs). This
inclusiveness helps in an even income distribution across societal segments, enhancing overcoming
income inequality. Investing in services-related industries apart from the above direct impact in
income distribution has also a direct impact on improvement citizens’ living standards by providing
necessary services linked to overall quality of life (healthcare, education, hospitality).

5. Conclusions

The SAM framework along with the subsequent multiplier analysis constitutes an analytical tool
to assess complex economic systems and facilitate informed decision-making in terms of targeted
policies design, resources allocation, income distribution and societal equity achievement. This paper
describes the most updated SAM for Greece, using the most recently published I-O and SU matrices
for the year 2020. The 2020 Greek SAM reveals the interrelations between four economic entities,
households, firms, government, and RoW in terms of production, income, consumption and capital
accumulation. Since the latest published SAM for the Greek economy, a great number of structural
changes have occurred. The tremendous technological advancements, the development of alternative
energy sources, the debt crisis experienced and finally the global healthcare crisis has impacted and
changed Greek economy’s dynamics. Therefore, the current analysis can potentially serve as a guide
for targeting policy interventions or understanding the effects of economic shocks in a clear intuitive
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way. In addition, given the exact year of focus, this paper provides valuable insights in terms of the
economic impacts Greece experienced due to a profound global exogenous shock, that of COVID-19
pandemic, during the initial even stages of its outbreak.

Moreover, the analysis that proceeded can lead to conclusions in terms of the attention the Greek
government should pay on specific sectors. Focus on energy, construction and wholesale/retail
sectors could potentially drive a broad-based economic growth and ensure broad-based income
distribution. Policies offering incentives to firms operating in these sectors (i.e., tax cuts, financial
support, subsidies), targeted investment (i.e., to improve logistics supply chain management and
distribution networks, support renewable energy projects), skills development schemes tailor-made
to these sectors and policies fostering innovation will provide a significant boost in these sectors,
which will be translated into an economic growth. Lastly, it needs to be further noted that due to the
adopted programming language (Python) for the analysis, this research could easily constitute the
empirical basis for future studies at either national or regional level. By adopting a programming
approach to perform the necessary analysis, an adaptable and capable tool has been developed,
which could be amended accordingly in the future to cater needs of similar research either for the
whole of the economy or specific regions.

Lastly, the limitations of this research needs to be discussed. First, the multipliers analysis
adopted assume linear relationships between sectors, hence they do not account for capacity
constraints or distributional effects of policies. Second, due to data limitations households and firms
were considered as one entity while constructing the 2020 Greek SAM (for more details please see
above). In future research it is of utmost importance to assess these two entities separately. Within
this framework further disaggregation of the leading sectors in the Greek economy or the tax
structure could also lead to a more detailed picture of the economy. Third, the year under
investigation coincides with the outbreak of a global pandemic with deep economic impact for
Greece. Hence, much of what is observed is too specific for this year and not all findings discussed
could be considered to generally present the Greek reality. All policies implemented were tailor made
to tackle those impacts.
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