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Abstract

The article presents a comparative analysis of output multipliers in the economies of Germany,
Poland and Slovakia for 2022. The study is based on national input-output tables published by
the OECD and covers fifty economic activities. The results reveal a clear cross-country gradient
in average output multipliers: Germany records the lowest value, Poland an intermediate one and
Slovakia the highest. This gradient reflects the higher material intensity of production in Poland
and Slovakia and is amplified by the use of the total Leontief inverse, which includes both domestic
and imported intermediate consumption. The ranking of economic activities is broadly similar across
the three countries: manufacturing and energy occupy the upper part of the distribution, whereas
education, public administration and real estate activities are located at the lower end. Slovakia
combines the highest average multiplier with the widest dispersion, driven especially by motor
vehicles, electronic products and electricity supply. The output multiplier is decomposed into a direct
requirements component and a residual requirement component, the latter defined as the remaining
output requirement after the first round of direct inputs; this residual component accounts for about
70-85 per cent of the total multiplier in all three economies. A central empirical finding is that
selected manufacturing activities in Poland and Slovakia, especially motor vehicles, computers
and electronics, electrical equipment and, in Slovakia, electricity supply, generate substantially
higher multipliers than their German counterparts.
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Stowa kluczowe: mnoznik produkeji globalnej, analiza input-output, macierz odwrotna Le-
ontiefa, dekompozycja wymagan catkowitych, powiazania miedzybranzowe.

Abstrakt

W artykule przedstawiono poréwnawcza analize mnoznikéw produkeji globalnej w gospodar-
kach Niemiec, Polski i Stowacji w 2022 roku. Badanie oparto na narodowych tablicach input-output
OECD 1 przeprowadzono w przekroju pieédziesieciu rodzajéw dziatalno$ci gospodarczej. Wyniki
wskazuja wyrazny miedzykrajowy gradient $rednich mnoznikow produkeji globalnej: najnizszg,
warto$¢ odnotowano w Niemczech, posrednia w Polsce, a najwyzsza na Stowacji. Gradient ten
odzwierciedla wieksza materialochtonnos¢ produkeji w Polsce 1 na Slowacji oraz znaczenie im-
portowanego zuzycia posredniego w mniejszych gospodarkach otwartych. Ranking dziatalno$ci
wedlug warto$ci mnoznika jest podobny w trzech krajach: najwyzsze pozycje zajmuja przetworstwo
przemyslowe i energetyka, a najnizsze edukacja, administracja publiczna i obstuga nieruchomosei.
Mnoznik produkcji roztozono na komponent bezposéredni oraz komponent rezydualny, przy czym ten
drugi zdefiniowano jako pozostale zapotrzebowanie na produkeje po pierwszej rundzie naktadéw
bezposrednich; komponent rezydualny stanowi okoto 70—85 procent mnoznika catkowitego we
wszystkich trzech gospodarkach. Wyniki moga wspieraé¢ analize powiazan miedzybranzowych oraz
decyzje w zakresie polityki przemystowej 1 strukturalnej. Kluczowym wynikiem jest réwniez to,
ze wybrane dziaty przemystu przetwérczego w Polsce 1 na Stowacji, zwlaszcza pojazdy samochodo-
we, komputery i elektronika, urzadzenia elektryczne oraz na Stowacji sektor energii elektrycznej,
osiggaja znacznie wyzsze mnozniki niz ich odpowiedniki w Niemczech.

Introduction

Input-output analysis is one of the oldest and at the same time most
persistently used tools of applied macroeconomics. The model proposed by Leontief
(1936, 1941), which describes the structure of interindustry linkages through
a system of linear production equations, has become the standard framework
for studying how a unit increase in final demand for the output of a given
economic activity spreads through the economy via supply chains. The output
multiplier is the aggregate indicator of this propagation: it measures the total
response of gross output in all economic activities to a unit increase in final
demand for the output of one of them. Despite the long history of the method,
comparative empirical studies remain valuable, especially when they are based
on harmonised cross-country data that minimise the methodological differences
which have traditionally complicated such comparisons (Miller & Blair, 2022;
Dietzenbacher et al., 2013b).
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The objects of comparison in this article are three European Union economies
with different sectoral specialisations and different degrees of openness. Germany
is a large EU economy with a developed manufacturing sector and a diversified
sectoral structure. Poland is a large post-transition economy with a completed
transformation, a strong manufacturing and engineering base, and an expanding
service sector. Slovakia is a small open economy specialising in automotive
production and performing the function of a regional energy hub: a substantial
share of nuclear generation, combined with transit capacities, meets domestic
needs and also supports electricity exports to neighbouring countries. Comparing
these three cases makes it possible to trace how the depth of interindustry
linkages varies with the character of sectoral specialisation and the degree
of economic openness.

The country selection follows a purposive comparative design. Germany,
Poland and Slovakia are linked by their participation in the EU single market
and in Central European production networks, especially in manufacturing,
automotive, machinery, electronics and energy-related value chains. At the same
time, they occupy three different structural positions along a core, post-transition
and small-open gradient. The comparison therefore does not treat the three
economies as homogeneous; it uses them as an ordered set of contrasting but
economically connected cases. Other EU economies, such as Czechia, Hungary
and Austria, could be included in a wider design, but the present selection was
chosen to keep the paper focused on a core-post-transition-small-open gradient
with identical 2022 OECD input-output coverage.

The purpose of the study is to identify and compare the output multiplier
effects of economic activities in Germany, Poland and Slovakia and to reveal the
common features, specific characteristics and regularities in their formation.
It should be emphasised that all multipliers are calculated on the basis of the total
Leontief inverse matrix; hence, they include the contribution not only of domestic
but also of imported intermediate consumption. This is crucial for the subsequent
interpretation, because the role of imports in intermediate consumption differs
substantially across the three economies under study.

The article provides an updated empirical description of the structure
of output multipliers in three European economies and systematises their
sectoral composition and decomposition into a direct requirements component
and a residual requirement component. In this way it offers a comparative
empirical basis for subsequent structural and sectoral research. The regularities
identified — the cross-country gradient of mean values, the broadly similar
ranking of economic activities and the predominance of the residual requirement
component over the direct one — are analytically relevant both for researchers
of interindustry linkages and structural change and for designers of industrial
and structural policy who need empirical reference points for assessing expected
output responses to changes in final demand in particular economic activities.
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The remainder of the article is organised as follows. The literature review
outlines the conceptual and methodological background of output multiplier
analysis. The data and methodology section describe the OECD input-output
tables used in the study and explains the calculation procedure. The results
section presents the comparative empirical findings for Germany, Poland and
Slovakia. The conclusions summarise the main regularities identified and discuss
their analytical and policy relevance.

Literature review

The conceptual foundations of output multiplier analysis were laid by Leontief
(1936, 1941), who formalised the structure of interindustry linkages through
a system of linear production equations. The central technical object of this
framework is the Leontief inverse matrix; the sum of the elements in each of its
columns indicates the total volume of gross output in all economic activities
that must be produced to satisfy a unit increase in final demand for the output
of a given activity. This indicator, traditionally referred to as the simple output
multiplier (Type I multiplier), concisely summarises the depth of interindustry
linkages associated with each economic activity and remains a basic tool
of input-output analysis (Miller & Blair, 2022; ten Raa, 2005).

The research that developed around the original Leontief model evolved in two
directions: substantive applications and methodological refinement. In empirical
work, Chenery and Watanabe (1958) initiated comparative studies of interindustry
structures, demonstrating the stability of basic patterns of intermediate input
use across national economies. Rasmussen (1956) proposed indices of dispersion,
which, together with Hirschman’s (1958) concepts of backward and forward
linkages, became a standard instrument for identifying so-called key economic
activities and for discussing strategies of unbalanced growth. The methods
developed in this period continue to underpin most modern multiplier-based
diagnostics.

Input-output analysis also has a broader theoretical background than the
operational calculation of multipliers. Kurz and Salvadori (2006) interpret
Leontief’s work and Sraffa’s early analysis as related attempts to describe the
economy as a system of mutually dependent industries, in which outputs of some
activities reappear as inputs of others. Opocher and Steedman (2015) extend this
perspective to the theory of full industry equilibrium, stressing that long-run
industrial adjustment has to be analysed at the level of the complete production
system rather than as a collection of isolated industries. Empirical contributions
such as Paraskevopoulou et al. (2016), which revisit Leontief’s paradox using
input-output evidence, also show that input-output analysis can reveal structural
regularities that are not captured by simpler trade or sectoral models. These
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works are important for the present article because they support the interpretation
of output multipliers as indicators of systemic interindustry dependence, while
also reminding the reader that a high multiplier reflects the scale of intermediate
requirements rather than welfare, productivity or competitiveness in itself.

At the same time, the standard Leontief multiplier has been subject to
important critical reassessments. Dietzenbacher (2002) and Oosterhaven and
Stelder (2002) note that the traditional definition tends to overstate the economic
importance of activities with exceptionally high intermediate input requirements,
because the multiplier mechanically captures the volume of intermediate
linkages rather than the value created in the activity concerned. To overcome
this limitation, alternative formulations have been proposed, including net
multipliers and gross value-added multipliers (Oosterhaven & Stelder, 2002;
Dietzenbacher, 2005; Oosterhaven, 2007); a textbook treatment of these issues,
together with related decomposition methods, is provided by ten Raa (2005).
The methodological debate has therefore enriched the toolkit, while at the same
time confirming the relevance of the standard column-sum multiplier as an
appropriate indicator for comparative analysis, provided that its results are
interpreted carefully.

Consistent with this, output multipliers, value-added multipliers and
employment multipliers are best understood as complementary rather than
competing indicators that describe different aspects of the same demand
impulse: output multipliers describe the gross production requirements and
intersectoral propagation of final demand, while value added and employment
multipliers describe net income and labour-market effects. Official statistical
and central-bank applications therefore routinely calculate output multipliers
together with value added, income and employment multipliers. This applied
use 1s reflected in the United Nations Handbook, the U.S. Bureau of Economic
Analysis methodology, the Bank of Greece and Central Bank of Malta studies,
and the multiplier tables published by the Scottish Government and Statistics
Canada (Australian Bureau of Statistics, 2025; Bureau of Economic Analysis,
2009; United Nations, 2018; Backinezos et al., 2020; Cassar, 2015; Scottish
Government, 2025; Statistics Canada, 2026).

A further line of methodological development, summarised in the
programmatic essay by Dietzenbacher et al. (2013a), concerns the construction
of multiregional and global input-output databases. The World Input-Output
Database (Dietzenbacher et al., 2013b; Timmer et al., 2015) and, later, the OECD
Inter-Country Input-Output tables (Yamano & Webb, 2018) made it possible to
move multiplier analysis from a closed national context to a global production
network and to account for the cross-border transmission of demand impulses,
which now shapes modern manufacturing. The unified classifications of economic
activities and harmonised accounting principles on which these databases are
based have largely removed the harmonisation problems that once made cross-
country comparisons of multipliers highly risky.
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Empirical applications of multiplier analysis to European economies
have a long tradition. For Germany, multipliers have been used in studies
of interindustry structure, technological change, environmental impacts and
the effects of fiscal stimulus, often in combination with structural decomposition
and integrated environmental-economic accounts such as NAMEA (Schéfer
& Stahmer, 1989; Moll et al., 2006). The Polish multiplier school, associated
primarily with the University of Lodz, has accumulated a substantial body
of work on input-output modelling (Tomaszewicz, 1994; Plich, 2002; Boratynski
et al., 2010; Boratynski et al., 2015; Swieczewska, 2014). These studies address,
among other issues, the effects of European integration, fiscal and tax effects,
the environmental consequences of structural change and the short-term effects
of energy price changes. For Slovakia, comparative descriptions of interindustry
structure developed in parallel with the country’s integration into the European
automotive supply chain, while more recent research based on harmonised
sources has documented the exceptionally high material intensity of Slovak
manufacturing (Grodzicki & Skrzypek, 2020).

Despite this substantial body of research, recent comparative descriptions
of output multipliers for the Germany-Poland-Slovakia triangle based on the
latest available data remain scarce. The present article is intended to fill this
descriptive and analytical gap by systematically presenting the structure of output
multipliers and their decomposition into a direct requirements component and
a residual requirement component using national OECD input-output tables
for the three economies.

Data and methodology

The empirical analysis is based on national input-output tables published
by the OECD (2025) for the reporting year 2022. This is the most recent year
for which the source currently publishes national tables. The data are compiled
at basic prices and are available for fifty economic activities according to ISIC
Rev. 4, with a detailed breakdown of selected manufacturing activities that
is identical across the three countries. Intermediate consumption in the tables
1s split into domestic and imported components, which makes the data directly
suitable for calculating multipliers that include both domestic and import-induced
effects (Yamano & Webb, 2018; OECD, 2025). The advantage of this source
over national statistical office data lies in the full harmonisation of activity
definitions and accounting principles, so the cross-country differences observed
in the multipliers can be attributed to structural rather than methodological
factors. The output multiplier of economic activity j is calculated as the sum
of the elements of the j-th column of the Leontief inverse matrix, as shown
in formula (1):
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m; = Z Lij €y

where
L=(-A"

In formula (1), A is the matrix of total, that is, domestic and imported,
technical coefficients. Each element a;; = z;;/x; expresses the share of inputs
supplied by economic activity i per unit of gross output of economic activity J.
The diagonal element of the Leontief inverse matrix reflects the response of the
economic activity itself to a unit increase in final demand, while the off-diagonal
elements capture the responses transmitted through other economic activities
via interindustry linkages (Miller & Blair, 2022).

The calculated multiplier is decomposed according to a two-component,
requirements-based convention into the direct intermediate-requirements
component d; and the residual requirement component r;. The direct component is
calculated as the sum of the elements of the j-th column of the matrix of technical
coefficients, as shown in formula (2):

Zj

i ]

In formula (2), Z; is the total intermediate consumption of economic activity j.
The direct component is therefore equal to the ratio of intermediate consumption
to gross output and reflects the immediate technical input requirements generated
by a unit increase in final demand. The residual requirement component is
defined as the difference between the total output multiplier and the direct
intermediate-requirements component, as shown in formula (3):

rj=m; - d; 3

The residual component 7; is thus the remaining output requirement after
the first round of direct inputs. Since L = I + A + A2 + A® + ..., subtracting A
from L leaves I + A%? + A® + ...; the residual component therefore comprises the
initial unit of output associated with final demand together with the higher-order
interindustry requirements, and differs from the strict higher-order indirect
effect L - I - A, in which the identity matrix is separated as an initial effect.
This two-component, requirements-based reading is documented in the literature
(Parikh, 1975; Coskun & Coskun, 2021; Office for National Statistics, 2017,
Thomas et al., 2024).

The calculations are performed using the total Leontief inverse matrix,
which includes inputs of both domestic and imported origin. This methodological
choice should be kept in mind when interpreting the cross-country differences,
especially for smaller open economies in which imported intermediate consumption
1s quantitatively significant.
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Results

According to the calculations based on national OECD input-output tables
(OECD, 2025), output multipliers in the three economies under study form a clear
and economically meaningful picture of interindustry linkages. The first notable
regularity concerns the average level of multipliers. Calculated as a simple
average over forty-nine economic activities (activity T, ‘Activities of households as
employers’, is excluded because it has no intermediate consumption, its multiplier
is identically equal to one and it carries no comparative information), the output
multiplier is 2.258 in Germany, 2.469 in Poland and 2.618 in Slovakia. This
ordering, summarised in the last row of Table 1, is fully consistent with the
known structural characteristics of the three economies and admits a twofold
interpretation. On the one hand, it shows that production in Poland and Slovakia
1s on average more material-intensive than in Germany: producing one unit
of gross output requires a larger volume of intermediate inputs. By contrast,
German production creates more gross value added per unit of output and relies
less on assembly-type processes accompanied by high intermediate consumption.
On the other hand, the observed gradient also reflects the fact that the multipliers
are calculated from the total Leontief inverse matrix and include imported
intermediate consumption alongside domestic inputs. In small open economies
such as Slovakia and, to a lesser extent, Poland, this imported component is
quantitatively important and explains a substantial part of the difference from
Germany. Poland’s average multiplier lies between the two reference points and
reflects the dual nature of a post-transition economy that combines a strong
engineering and manufacturing base with a growing service sector.

The aggregate results of the output multiplier calculations and their
decomposition into a direct requirements component and a residual requirement
component for the three economies are presented in Table 1.

The dispersion of multipliers across economic activities also changes
systematically with the country average. In Germany, the range between the
highest and the lowest multiplier is 1.83, from 1.27 in coal mining to 3.11
in the manufacture of non-ferrous and precious metals; in Poland, it is 1.95,
from 1.23 in coal mining to 3.18 in motor vehicles; and in Slovakia, it reaches
2.31, from 1.57 in education to 3.88 in motor vehicles. The wider dispersion
in Slovakia is linked to the concentration of its manufacturing base around
a small number of material-intensive activities, above all automotive assembly.
The unusually low values for coal mining in Germany and Poland deserve
separate attention: they are not caused by a low cost of intermediate inputs
in the usual sense, but rather reflect the structural decline of the activity in both
countries. The remaining capacities are characterised by an unusually low ratio
of intermediate consumption to gross output (around 10—13 per cent), so most
of the value structure consists of labour compensation and depreciation, while
the scope for backward propagation of a demand impulse is limited.
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The list of activities with the highest multipliers is broadly similar across
the three economies. The upper part of the distribution is formed by activities
that use intermediate inputs from other manufacturing activities intensively:
motor vehicles, coke and refined petroleum products, metallurgy, chemicals, other
non-metallic mineral products, rubber and plastics, and food manufacturing.
In Poland and Slovakia, the manufacture of computers, electronic and optical
products and electrical equipment also occupies a prominent position. The highest
individual multiplier in the sample is observed in Slovakia, in the manufacture
of motor vehicles (3.88), followed by electricity supply (3.86) and computer products
(3.77). In Poland, motor vehicles (3.18) and the food industry (3.17) occupy the
leading positions, while computer products and electrical equipment are close to
the top. In Germany, the highest values are found in coke and refined petroleum
products (3.05) and metallurgy (around 3.0), reflecting the deep integration
of the country into heavy-industrial value chains.

Two regularities within the upper part of the distribution deserve particular
attention. The first is that a number of manufacturing activities in Poland and
Slovakia show much higher multipliers than in Germany. The most striking
case 1s the manufacture of computers, electronic and optical products: the Slovak
multiplier (3.77) exceeds the German value (2.16) by more than 1.6 points,
while the Polish value (3.08) is almost one point higher than the German one.
A similar difference is visible in motor vehicles, where the Slovak multiplier
(3.88) is more than one point higher than the German value (2.62), as well as in
electrical equipment. This regularity is not a random deviation; it is an empirical
manifestation of the assembly-based character of the Slovak manufacturing base
and, to a lesser extent, of the Polish one. A large share of gross output value
is formed through intermediate linkages rather than created locally, which
mechanically inflates the column sums of the Leontief inverse matrix. The second
notable feature is the exceptionally high multiplier in electricity, gas and steam
supply in Slovakia (3.86), compared with 2.47 in Germany and 2.45 in Poland.
This value reflects Slovakia’s role as a regional energy hub: the large share
of nuclear generation in the energy balance, together with gas and electricity
transit capacities, creates a dense chain of intra-sectoral intermediate linkages
and, consequently, a high multiplier value.

The lower part of the multiplier distribution mirrors the regularities observed
at the top and is also similar across the three countries. The lowest positions are
systematically occupied by service activities with a high direct content of gross
value added: education, public administration, real estate activities, human
health and social work, and other personal services. If the special case of coal
mining in Germany and Poland is set aside, education is the activity with the
lowest multiplier among substantive activities in all three countries: 1.46 in
Germany, 1.47 in Poland and 1.57 in Slovakia. The very high share of labour
compensation in this activity and its limited use of intermediate inputs make
this result entirely expected from a technological perspective.
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The cross-country similarity of activity rankings can be summarised
quantitatively using Spearman rank correlations between multiplier values.
The pairwise coefficients are 0.85 between Germany and Poland, 0.78 between
Poland and Slovakia and 0.73 between Germany and Slovakia. This ordering
of coefficients is itself informative: the relatively higher coefficient between
Germany and Poland and the lower coefficient between Germany and Slovakia
are consistent with the narrow and distinctive industrial profile of the Slovak
economy, which generates both higher peaks and a less typical sectoral ordering
than in the other two countries.

The percentage decomposition of the output multiplier into a direct
requirements component and a residual requirement component for the three
economies 1s presented in Table 2.

Table 2

Shares of the direct and residual requirement components in the output multiplier in Germany,
Poland and Slovakia, 2022 (%)

. o Germany Poland Slovakia

Economic activity Code - - - - - -
Direct | Residual | Direct | Residual | Direct | Residual

1 2 3 4 5 6 7 8

Agriculture, hunting and

. A01 24.0 76.0 24.0 76.0 24.2 75.8
related services

Forestry and logging A02 23.7 76.3 23.4 76.6 21.7 78.3
Fishing and aquaculture A03 23.8 76.2 22.6 77.4 22.4 77.6
Mining of coal and lignite BO5 10.2 89.8 8.2 91.8 22.6 77.4

Extraction of crude petroleum

B06 27.5 72.5 26.2 73.8 16.7 83.3
and natural gas

Mining of metal ores B0O7 — 100.0 22.6 77.4 22.3 777
Other mining and quarrying Bo08 26.4 73.6 26.0 74.0 25.7 74.3
Mining support service

o B09 22.6 77.4 24.2 75.8 24.1 75.9
activities

Food products, beverages and

C10T12 28.6 71.4 26.1 73.9 25.2 74.8
tobacco

Textiles, apparel, leather and

related products C13T15 | 27.4 72.6 24.9 75.1 24.1 75.9

Manufacture of wood and

C16 27.2 72.8 25.0 75.0 26.7 73.3
wood products

Manufacture of paper and

S C17_18 | 27.6 72.4 25.3 74.7 24.6 75.4
paper products; printing

Manufacture of coke and

refined petroleum products C19 29.3 70.7 26.8 73.2 31.0 69.0

Manufacture of chemicals and
chemical products

Pharmaceutical products C21 25.4 74.6 24.2 75.8 23.3 76.7
Rubber and plastic products C22 26.5 73.5 24.8 75.2 23.9 76.1

Other non-metallic mineral
products

C20 26.9 73.1 25.6 74.4 24.8 75.2

C23 27.2 72.8 26.0 74.0 24.2 75.8
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cont. Table 2

1 2 3 4 5 6 7 8
Basic iron and steel C24A 28.4 71.6 27.4 72.6 24.0 76.0
Non-ferrous and precious C24B | 279 | 721 | 272 | 728 | 23.9 | 76.1
metals

Fabricated metal products C25 24.9 75.1 24.1 75.9 22.8 77.2
Computer, electronic and 26 25.0 | 75.0 | 257 | 743 | 237 | 763
optical products

Electrical equipment C27 25.8 74.2 25.3 74.7 23.5 76.5
ff:cchmery and equipment c28 | 256 | 744 | 245 | 755 | 238 | 76.2
Motor vehicles, trailers and C29 262 | 738 | 256 | 744 | 231 | 769
semi-trailers

Building of ships and boats C301 27.8 72.2 25.3 74.7 23.0 77.0
Manufacture of other €302T309| 259 | 741 | 25.2 | 748 | 23.6 | 76.4
transport equipment

Furniture; repair and C31T33 | 25.5 | 745 | 244 | 756 | 235 | 76.5
installation of machinery

Electricity, gas, steam and air D 26.3 | 737 | 262 | 738 | 251 | 749
conditioning

Water supply; sewerage; waste | p 255 | 745 | 240 | 760 | 22.0 | 780
management

Construction F 25.4 74.6 24.8 75.2 23.0 77.0
Wholesale and retail trade; G 238 | 762 | 216 | 784 | 212 | 788
motor vehicle repair

Land and pipeline transport H49 25.6 | 744 | 275 | 725 | 244 | 175.6
Water transport H50 25.0 75.0 25.5 74.5 15.8 84.2
Air transport H51 26.7 73.3 26.2 73.8 27.2 72.8
Warehousing and support for |y | 974 | 796 | 258 | 742 | 247 | 75.3
transportation

Postal and courier activities H53 26.1 73.9 23.4 76.6 24.4 75.6
v I 260 | 740 | 221 | 779 | 200 | 80.0
service activities

Publishing, audiovisualand | ;o eme) | 965 | 735 | 245 | 755 | 235 | 765
broadcasting activities

Telecommunications J61 28.3 71.7 24.1 75.9 20.9 79.1
Computer programmingand | y50 6o | 945 | 755 | 232 | 768 | 224 | 776
1nformat10n services

Financial and insurance K 265 | 735 | 201 | 799 | 239 | 761
activities

Real estate activities L 17.9 82.1 23.0 77.0 15.8 84.2
Professional, scientific and M 248 | 752 | 234 | 766 | 229 | 771
technical activities

Administrative and support N 239 | 761 | 234 | 766 | 238 | 762
service activities

Public administration and 0 213 | 787 | 170 | 830 | 182 | 818
defence

Education 16.5 83.5 14.3 85.7 14.2 85.8
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cont. Table 2

1 2 3 4 5 6 7 8
Health and social work Q 204 | 796 | 21.8 | 78.2 | 194 | 80.6
activities
Arts, entertainment and R 248 | 752 | 249 | 751 | 245 | 755
recreation
Other service activities S 21.1 78.9 22.0 78.0 19.7 80.3
Households as employers T 0.0 100.0 0.0 100.0 0.0 100.0

Source: author’s calculations based on OECD input-output tables (OECD, 2025) for 2022. For
mining of metal ores (B07) in Germany, the decomposition is not reported; see the note to
Table 1.

In addition to the level and ordering of the multiplier, its two-component
decomposition provides further comparative information. Two important
regularities emerge. First, in virtually every economic activity and in all three
countries, the residual requirement component substantially exceeds the direct
intermediate-requirements component: its share usually ranges from 70 to 85 per
cent of the total multiplier. Empirically, this shows that most of the total gross-
output requirement is not exhausted by the one-round direct input coefficients
but is associated with the residual requirement component.

Second, the share of the direct component varies systematically with the
technological character of the economic activity. The highest values of this share,
from 25 to 31 per cent, are observed in coke and refined petroleum products,
food products, metallurgy, paper products, chemicals and motor vehicles, that is,
in activities that intensively use intermediate inputs from a relatively narrow circle
of suppliers. The lowest shares, from 14 to 22 per cent, are recorded in education,
public administration, real estate activities and other personal services, where
intermediate inputs play a minor role and most of the value structure consists
of labour compensation. This regularity is informative for applied analysis because
it shows what part of the total multiplier effect is realised directly in the activity
being stimulated and what part is transmitted through its supply chain.

Two sectoral features in the decomposition of shares deserve particular
attention. In coal mining in Germany and Poland, the share of the direct
component falls to 10—13 per cent, while the share of the residual component
rises to almost 90 per cent. As noted above, this profile results from a structurally
low ratio of intermediate consumption to gross output in the remaining
capacities of the activity. In Slovakia, the corresponding activity has a much
more conventional decomposition, with a direct share of 23 per cent, reflecting
a different value structure of the local mining base. The second notable case
is water transport in Slovakia, where the share of the direct component
1s unusually low (16 per cent) and the multiplier itself is the lowest among non-
trivial activities in the country (1.58). The explanation lies in Slovakia’s geography
as a landlocked country: water transport is limited to inland waterways and
requires very little intermediate input.
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Conclusions

The comparative analysis carried out in this article has identified several
stable regularities in the structure of output multipliers in Germany, Poland and
Slovakia. The most visible regularity is the cross-country gradient of average
multipliers: the lowest value is observed in Germany, an intermediate value in
Poland and the highest value in Slovakia. This gradient allows two complementary
interpretations, which do not exclude one another. The first is that production
in Poland and, especially, Slovakia is more material-intensive than German
production: one unit of gross output requires a larger volume of intermediate
inputs. The second is that the multipliers are calculated on the basis of the
total Leontief inverse matrix and therefore include not only domestic but also
imported intermediate consumption. The greater openness of the Slovak and
Polish economies and the important role of imports in their assembly-type
activities explain a substantial part of the observed difference from Germany.
The gradient identified should not be interpreted as evidence that one economy
1s more productive or competitive than another; it only indicates that its production
structure relies more heavily on intermediate consumption of both domestic and
imported origin.

Another stable feature of the results is the similarity of sectoral rankings
across the three countries. Despite substantial differences in absolute multiplier
levels, the ordering of activities by multiplier size is broadly stable: manufacturing
and energy systematically occupy the upper part of the distribution, whereas
service activities are concentrated at the lower end. Spearman rank correlation
coefficients ranging from 0.73 to 0.85 quantitatively confirm this regularity.
The stability of the ranking shows that the basic technological structure
of interindustry linkages creates a common profile across the three economies,
while specific deviations from it - such as the peak in motor vehicles and electronic
products in Slovakia or the peak in petroleum refining in Germany — can be linked
to identifiable structural specialisations rather than idiosyncratic measurement
effects. A separate and theoretically interesting case is the exceptionally high
multiplier in electricity supply in Slovakia, which reflects the country’s function
as a regional energy hub: nuclear generation, together with transit capacities,
forms a dense chain of intra-sectoral intermediate linkages.

The most important sector-specific result is the stronger multiplier response
of several Polish and Slovak manufacturing activities relative to Germany.
This is particularly visible in computers, electronic and optical products (2.16
in Germany, 3.08 in Poland and 3.77 in Slovakia), motor vehicles (2.62, 3.18 and
3.88 respectively) and electrical equipment (2.51, 3.05 and 3.41 respectively).
In Slovakia, electricity, gas, steam and air conditioning supply also stands
out, with a multiplier of 3.86 compared with about 2.45—2.47 in Germany and
Poland. These differences confirm that Poland and especially Slovakia contain
activities in which a unit increase in final demand generates a larger gross-output
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response than in Germany, mainly because of higher material intensity, stronger
assembly-type linkages and the larger role of intermediate inputs.

A separate comment should be made on a warning long emphasised in the
literature (Dietzenbacher, 2002; Oosterhaven & Stelder, 2002; Oosterhaven, 2007).
High output multipliers do not necessarily indicate high economic importance
in terms of value added or income; they only indicate a high requirement
for intermediate inputs. The exceptional multiplier of 3.88 in motor vehicles
in Slovakia is therefore a telling illustration: it reflects the assembly character
of the activity rather than a large domestic contribution to value. For applied
purposes, output multipliers should therefore be used together with complementary
indicators, such as value added or employment multipliers, to avoid overstating
the economic weight of material-intensive activities.

The two-component, requirements-based decomposition of output multipliers
provides an additional layer of comparative information. The residual requirement
component substantially exceeds the direct intermediate-requirements component
in all three economies, accounting on average for 70—85 per cent of the total
multiplier, while the direct component increases systematically with the material
and technological intensity of the activity. This confirms that a large part of the
total gross-output requirement lies beyond the one-round direct input coefficients,
and that the relative weight of the two components can be measured in a way
suitable for cross-country comparison.

The regularities identified in the article are analytically valuable for
researchers of interindustry linkages and structural change, and may also
serve as empirical reference points for industrial and structural policy makers
who need a balanced tool for assessing expected output responses to changes in
final demand in particular economic activities. Further research can naturally
develop in two directions. The first is the analysis of the time path of multipliers,
which would make it possible to trace empirically the speed and character of
structural changes in the Polish and Slovak economies. The second is a systematic
comparison of output multipliers with value added, income and employment
multipliers, which would enrich the applied interpretation of the gross-output
results presented here. Both directions can build directly on the harmonised
information infrastructure provided by the OECD, while the descriptive basis
established in this article offers a convenient starting point for them.
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