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Abstract

Subject and purpose of work. This article compares the domestic output multiplier in
Germany, Poland and Slovakia and identifies exploratory comparative markers of production-
linkage structures in economies with different degrees of openness and positions in European
production networks.

Materials and methods. The study uses OECD input-output tables, 2025 release, for 2022. The
method combines the domestic multiplier level, its requirements-based decomposition into first-
round domestic direct inputs and the remaining domestic output requirement, and multiplier
leakages between total and domestic effects.

Results. Mean domestic multipliers are almost identical in Germany and Poland (1.713 and
1.711) and lower in Slovakia (1.650). At the same time, leakages increase stepwise from Germany
to Poland and Slovakia, especially in export-oriented manufacturing.

Conclusions. Sectoral multiplier potential should be assessed jointly with leakages. Similar
multiplier values may conceal different levels of localisation of intermediate consumption and
different structural positions in European production networks.

Keywords: output multiplier, input-output tables, global value chains, comparative produc-
tion-linkage structures, structural analysis
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Lyubomyr Sozanskyy

Streszczenie

Przedmiot i cel pracy. Artykutl poréwnuje wewnetrzny mnoznik produkcji globalnej w Niemczech, Polsce i Stowacji oraz
identyfikuje eksploracyjne markery poréwnawcze struktury powiazan produkcyjnych w gospodarkach o réznej otwartosci i
pozycji w europejskich sieciach produkcyjnych.

Materialy i metody. Badanie oparto na tablicach naktady-wyniki OECD, edycja 2025, dla 2022 r. Metodyka taczy ocene po-
ziomu wewnetrznego mnoznika, jego dekompozycje oparta na wymaganiach produkcyjnych na krajowe naktady bezposred-
nie pierwszej rundy i pozostate krajowe zapotrzebowanie na produkcje oraz odptywy miedzy mnoznikiem catkowitym i
krajowym.

Wyniki. Srednie mnozniki sa prawie identyczne w Niemczech i Polsce (1,713 i 1,711) oraz nizsze w Stowacji (1,650). Jednocze-
$nie odptywy rosna stopniowo od Niemiec przez Polske do Stowacji, szczegdlnie w produkcji eksportowe;j.

Whnioski. Potencjal mnoznikowy sektora nalezy oceniac tacznie ze skalg odptywéw. Podobne warto$ci mnoznika moga ukry-
wac rdézny stopien lokalizacji konsumpcji posredniej i odmienne pozycje w europejskich sieciach produkcyjnych, co jest wazne
dla poréwnan miedzy gospodarkami o réznej wielko$ci.

Stowa kluczowe: mnoznik produkcji globalnej, tablice naktadéw-wynikéw, globalne tancuchy wartosci, poréwnawcze struk-
tury powiazan produkcyjnych, analiza strukturalna

Introduction

Input-output analysis represents one of the foundational instruments for assessing the structural
organisation of national economies: it allows for a quantitative description of how a unit change in final
demand is transformed, through the system of inter-industry linkages, into an aggregate increment of
gross output. Among the indicators derived from this framework, the output multiplier occupies a par-
ticularly important position. It is interpreted simultaneously as a characteristic of the depth of national
production chains, the degree of vertical integration of an economy, and its embeddedness in global
value-creation networks. Under the current conditions of a profound structural transformation of the
European production space - driven by pandemic-related disruptions, the energy crisis, and the recon-
figuration of global supply chains - the analytical value of multiplier estimates is steadily increasing: they
provide an empirical basis for a wide range of managerial and strategic decisions.

Quantitative estimates of the output multiplier are valuable for a broad range of users - from nation-
al and regional public administration bodies to the private sector, including transnational corporations,
institutional investors, industry associations, and regional development agencies. The breadth of these
potential applications generates the need for accurate, comparable, and methodologically transparent
estimates of the multiplicative potential of national economies of different structural types.

International comparisons performed on a homogeneous methodological basis for economies with
fundamentally different types of structural organisation are particularly informative. The triad of Ger-
many, Poland and Slovakia provides a representative reference frame, encompassing a large mature
high-technology economy, a relatively large Central European economy with a long history of market
transformation, and a small open economy deeply embedded in transnational corporate networks of
the automotive and electronics industries. The markers identified on the basis of this triad may serve as
reference points in the analysis of the structural potential of other economies of analogous types - tran-
sitional, post-transformational, resource-dependent, or integrated into regional production networks.

A systemic gap can nevertheless be observed in the existing literature: there is a lack of comprehen-
sive comparative assessments that simultaneously address the three analytically distinct characteristics
of the multiplier - its absolute magnitude, its requirements-based composition in terms of first-round
domestic direct inputs and the remaining domestic output requirement, and the scale of multiplicative
leakages as a measure of structural openness. The majority of studies are confined to the first dimension,
which makes it impossible to distinguish the structural type of an economy from the mere size of its
production complex. An equally significant gap is the limited use of composite multiplier indicators for
the comparative diagnosis of production-linkage structures in economies occupying different positions
in European value chains.
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The scientific novelty of the article lies in treating the output multiplier not as a single aggregate
indicator, but as a composite structural characteristic that simultaneously combines the domestic multi-
plier level, its requirements-based decomposition into first-round domestic direct inputs and the remain-
ing domestic output requirement, and multiplicative leakages. This makes it possible to identify not only
the scale of domestic production response to final demand, but also the degree to which this response
is localised inside the national production system or transmitted abroad through imported intermedi-
ate inputs. The aim of the article is to provide a comprehensive comparative assessment of the output
multiplier in the economies of Germany, Poland and Slovakia using the 2022 OECD input-output tables
and, on this basis, to identify exploratory comparative markers of the structure of production linkages
in economies of different openness and production-network positions. The research hypothesis states
that selected export-oriented high-technology and medium-high-technology sectors in smaller and more
open economies tend to exhibit higher multiplier leakages and weaker localisation of intermediate con-
sumption than comparable sectors in Germany; lower domestic multiplier values are expected in several,
but not necessarily all, such sectors.

Literature review

The study of multiplicative effects within the system of national production linkages has occupied
one of the central positions in economic analysis since the formation of the input-output methodology by
W. Leontief. Constructed on the basis of the Leontief inverse matrix, the output multiplier has undergone
substantial methodological evolution over recent decades - from the basic model of an aggregated mul-
tiplier to more elaborate analytical constructs that incorporate structural decomposition and network
analysis, the effects of national participation in global value chains, and the distinction between the do-
mestic and total components of the multiplier. The contemporary synthesis of this apparatus is presented
in fundamental works combining methodological rigour with applied orientation (Dietzenbacher et al.,
2013; Miller & Blair, 2022; ten Raa, 2017), in methodological handbooks on supply-use and input-output
tables (United Nations, 2018), and in the literature on Rasmussen-Hirschman backward and forward
linkages (Cai & Leung, 2004; Sonis et al., 1995; Temurshoev, 2010). The further development of this strand
has been driven by the emergence of multi-country inter-industry databases, which have made it possible
to conduct systematic cross-country comparisons on a homogeneous methodological basis (Timmer et
al., 2015; Tukker & Dietzenbacher, 2013; OECD, 2025).

Applied research in recent years has demonstrated a shift in focus from aggregate estimates to
a structural interpretation of differences between economies with distinct types of integration into glob-
al production networks. It has been shown that, even on a homogeneous methodological basis, the mag-
nitude of the output multiplier in a given sector depends substantially on the depth of national supply
chains, the technological complexity of products, and the scale of national involvement in transnation-
al corporate networks (DePaolis et al., 2022; Liu & Shi, 2020; Marquez Mendoza, 2023). Contemporary
structural decomposition studies further refine this dependence by quantitatively distinguishing chang-
es in the multiplier driven by technological shifts from those caused by import substitution of interme-
diate consumption (Ueda, 2022; Wang et al., 2017). Separate strands of research are devoted to network
analysis of inter-industry linkages, complementing classical multiplier estimates by identifying the cen-
trality and structural vulnerability of economic activities (Cerina et al., 2015; McNerney et al., 2022), and
to the influence of global value chains on the formation of national multiplicative effects, particularly in
the context of production fragmentation (Los et al., 2015; Acemoglu et al., 2012).

Of particular theoretical and applied importance is the methodological distinction between the do-
mestic and total output multipliers. The domestic multiplier captures only that part of the aggregate
effect which is realised within the national production system, whereas the total multiplier also includes
the imported component of intermediate consumption. The relative difference between these two values
- multiplicative leakages - measures directly that share of the potential effect which is realised beyond
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the national borders, and serves as an adequate indicator of a sector’s structural openness (Los et al,,
2015; Tukker & Dietzenbacher, 2013). Empirical applications of this distinction span the analysis of struc-
tural openness in large open economies (Cerina et al., 2015; McNerney et al., 2022) and Central European
economies with varying levels of integration into European production networks (Cie$lik et al., 2016;
Gurgul & Lach, 2018), as well as the identification of structural vulnerabilities in transitional economies
(Heyets, 2023; Haddad et al., 2023; Yastremskii, 2020; Yastremskii & Kulyk, 2021).

Despite this well-developed methodological foundation, the existing literature reveals a systemic
gap: there is a shortage of comprehensive cross-country comparative assessments of the output multi-
plier conducted on a homogeneous basis and simultaneously addressing the three analytically distinct
characteristics of the indicator - its absolute magnitude, internal composition, and scale of multiplicative
leakages (Cieslik et al., 2016; Gurgul & Lach, 2018; Marquez Mendoza, 2023). Exploratory comparative
markers that would operationalise composite multiplier analysis for economies occupying different po-
sitions in European production networks are likewise insufficiently developed (DePaolis et al., 2022;
Temurshoev, 2010). Bridging these gaps on the basis of the Germany-Poland-Slovakia triad constitutes
the objective of the subsequent sections of the article.

Methodology

The study is structured as a sequence of three methodological stages that ensure a complete ana-
lytical cycle - from the formation of the information base to the testing of the hypothesis posited in the
introduction and the generalisation of results in the form of exploratory comparative markers.

Stage 1. Formation of the information base. The primary data source consists of the OECD input-out-
puttables, 2025 release, with data for 2022. The release provides harmonised national input-output tables
for 50 economic activities and allows the empirical analysis to be based on the most recent structurally
complete year available in the database. The unit of analysis is an economic activity defined according
to the OECD sectoral classification compatible with ISIC Rev. 4. The household-employer sector (T) is
reported in the appendix for completeness but is not substantively interpreted as a production-linkage
sector. Because the German row for mining of metal ores (B07) is incomplete in the OECD data, it is re-
ported in the appendix but excluded, together with sector T, from the main cross-sectoral averages.

Stage 2. Analytical computations and construction of the system of indicators. For each economy, the
OECD database provides two parallel versions of the Leontief inverse matrix, calculated under a uniform
protocol: the total Leontief inverse L = (I - A)™%, which accounts for the entire intermediate consumption
- both of domestic and imported origin - and the domestic Leontief inverse LY = (I - A%)™, constructed
exclusively on the basis of domestic intermediate consumption, where I is the identity matrix and A and
A? are the matrices of total and domestic direct-input coefficients respectively (Miller & Blair, 2022;
United Nations, 2018). This data structure ensures methodological homogeneity of the cross-country
comparison.

On the basis of the two parallel versions of the Leontief inverse matrix, the basic multiplicative in-
dicators are calculated by column. The total output multiplier of an economic activity j is defined as the
sum of the elements of the j-th column of the total Leontief inverse:

M]'T = Zizln lij y [1)
where l;; are the elements of the matrix L = (I - A)™", and n is the number of economic activities (Mill-
er & Blair, 2022).

The domestic output multiplier of an economic activity j is defined as the sum of the elements of the
j-th column of the domestic Leontief inverse:

MJ‘D = Zi=1n li]'d ) (2)
where [;* are the elements of the matrix L = (1 - A%)™.
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The direct effect of an economic activity j equals the sum of the coefficients of direct inputs of do-
mestic origin in the corresponding column of the matrix A%:

DE]' = Zi=1n aijd , (3)

where a;® are the elements of the matrix A%. The requirements-based residual component of the domestic
output multiplier, reported in this article as the indirect/residual effect for consistency with multiplier
terminology, is calculated as the difference between the domestic multiplier and the first-round domestic
direct-input component:

IE; = M}° - DE;, (4)

In this article, IE; is used as a requirements-based residual measure. Because M;" includes the initial unit
of output associated with final demand, IE; should not be interpreted as a strict higher-order indirect
effect net of the initial output component. A strict higher-order indirect requirement would be obtained
at the matrixlevel as LY - 1 - A, The present residual instead measures the remaining domestic output re-
quirement after first-round domestic direct inputs and is used to characterise the internal composition of
the domestic multiplier (Miller & Blair, 2022; United Nations, 2018; Bureau of Economic Analysis, 2009).
On the basis of fundamental quantities (1)-(4), a sequential system of structural-analytical indicators is
calculated. The first indicator is the absolute value of the domestic output multiplier M;” across the OECD
economic activities available for 2022. The second indicator is the share of the indirect/residual compo-
nent in the total value of the domestic output multiplier, which characterises the requirements-based
composition of the multiplier effect:

IE;
SIE = —L « 1009
;= yp X 100% (5)

where S;'F is the share of the indirect/residual component in the total value of the domestic output
multiplier of an economic activity j, %; IE; and M;” are the indirect/residual component and the domestic
output multiplier respectively (formulas (4) and (2)).

The third indicator is the relative gap between the total and the domestic output multipliers, inter-
preted as a measure of multiplicative leakages:

T D
L = u X 100%
M; (6)
where L; is the multiplicative leakages of an economic activity j, %; M;" and M, are the total and the
domestic output multipliers respectively (formulas (1) and (2)).

Stage 3. Structural systematisation and hypothesis testing. At this stage, the results are generalised
through the grouping of economic activities according to two criteria simultaneously: their belonging
to patterns common to all three economies, and country-specific features associated with a mature,
post-transformation or small open economy. The hypothesis is tested by comparing domestic output
multipliers M;” and multiplicative leakages L; in selected high-technology and medium-high-technology
activities. In this formulation, the hypothesis is considered supported if such sectors in Poland and Slo-
vakia exhibit higher leakage rates and weaker localisation of intermediate consumption than comparable
sectors in Germany, while lower domestic multiplier values are treated as a sector-specific, not universal,
manifestation of this structural pattern.
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Results

The empirical analysis of the output multiplier in the economies of Germany, Poland and Slovakia is
structured according to the logic of progressive deepening - from the absolute values of the indicator to
its requirements-based composition, then to the scale of multiplicative leakages, and finally to the struc-
tural systematisation of the identified patterns in the form of exploratory comparative markers.

The results of the first stage of the 2022 analysis show that the absolute values of the domestic output
multiplier across the comparable set of economic activities (the full data are presented in Table A1l of
Appendix A) form a nuanced cross-country configuration. The cross-sectoral mean of the domestic out-
put multiplier amounts to 1.713 units of output per unit of final demand in Germany, 1.711 in Poland and
1.650 in Slovakia. The corresponding mean values of the first-round domestic direct-input component
equal 0.420, 0.410 and 0.372, while the mean values of the indirect/residual component amount to 1.308,
1.301 and 1.278 respectively. Germany and Poland are close at the aggregate multiplier level, whereas
Slovakia remains measurably lower.

The standard deviation of the domestic multiplier is also similar across the three countries (0.24 in
Germany, 0.23 in Poland and 0.23 in Slovakia), indicating comparable sectoral heterogeneity. However,
the range and location of sectoral extremes differ. In Germany the highest value is observed in air trans-
port (H51, 2.07), followed by iron and steel (C24A, 2.06), food products, beverages and tobacco (C10-12,
2.01), warehousing and support activities for transportation (H52, 1.99), paper products and printing
(C17-18, 1.98), and wood products (C16, 1.97). In Poland the upper pole is formed by food products, bev-
erages and tobacco (C10-12, 2.23), air transport (H51, 2.12), construction (F, 2.08), wood products (C16,
2.07), other non-metallic mineral products (C23, 1.94), warehousing (H52, 1.93), iron and steel (C24A,
1.90), agriculture (A01, 1.90) and water transport (H50, 1.90). In Slovakia, the highest values are con-
centrated in electricity supply (D, 2.41), air transport (H51, 2.11), arts, entertainment and recreation (R,
2.01), other mining and quarrying (B08, 2.00), iron and steel (C24A4, 1.91), wood products (C16, 1.88), pa-
per products and printing (C17-18, 1.85), warehousing (H52, 1.84), other non-metallic mineral products
(C23, 1.83), and food products, beverages and tobacco (C10-12, 1.83).

Alongside the identified differences, a common high-multiplier pattern can be observed in all three
economies. The threshold of 1.80 is simultaneously exceeded by food products, beverages and tobacco
(C10-12), wood products (C16), paper products and printing (C17-18), other non-metallic mineral prod-
ucts (C23), iron and steel (C24A), air transport (H51), and warehousing (H52). The 2022 data show that
the common high-multiplier group includes several material-intensive manufacturing branches in ad-
dition to food-and-logistics activities. This suggests that the common upper pole of the multiplier land-
scape is formed by activities combining a large intermediate input base with strong domestic supplier
involvement.

The German economy retains the exploratory marker of a mature production system through the
presence of high domestic multipliers across three functionally different segments simultaneously. In
material-intensive manufacturing: iron and steel (C24A - 2.06), non-ferrous and precious metals (C24B
-1.92), fabricated metal products (C25 - 1.85), motor vehicles (C29 - 1.85). In infrastructure and utility
activities: water supply (E - 1.91), construction (F - 1.89). In logistics and communications: air transport
(H51 - 2.07), warehousing (H52 - 1.99), postal and courier activities (H53 - 1.90), telecommunications
(J61 - 1.92). This simultaneous presence of high multiplier values across functionally diverse segments
distinguishes Germany from Poland and Slovakia, where the highest multipliers are concentrated in nar-
rower activity groups.

The Polish economy exhibits a strong multiplier profile close to Germany at the aggregate level, but
with a different internal structure. Its high-multiplier group is dominated by consumption, resource, con-
struction and infrastructure-related activities: food products, beverages and tobacco (C10-12, 2.23), con-
struction (F, 2.08), wood products (C16, 2.07), agriculture (A01, 1.90), water transport (H50, 1.90), paper
products and printing (C17-18, 1.88), other mining and quarrying (B08, 1.85), land transport (H49, 1.82),
electricity supply (D, 1.82), extraction of crude petroleum and natural gas (B06, 1.81), and water supply
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(E, 1.81). Export-oriented manufacturing activities such as computer, electronic and optical products
(C26, 1.67), electrical equipment (C27, 1.66), machinery and equipment (C28, 1.59), and motor vehicles
(C29, 1.71) are located around the cross-sectoral mean.

The Slovak economy remains the clearest example of a small open production system. The 2022
data show a differentiated pattern: very high multipliers are observed in electricity supply (D, 2.41), air
transport (H51, 2.11), arts, entertainment and recreation (R, 2.01), other mining and quarrying (B08,
2.00), iron and steel (C24A, 1.91), wood products (C16, 1.88), paper products (C17-18, 1.85), warehousing
(H52, 1.84), other non-metallic mineral products (C23, 1.83), and food products, beverages and tobacco
(C10-12, 1.83). At the same time, several export-oriented or technologically more complex manufacturing
activities remain substantially constrained by leakages: motor vehicles (C29, 1.40), electrical equipment
(C27,1.51), basic pharmaceuticals (C21, 1.39), and coke and refined petroleum products (C19, 1.38). Com-
puter, electronic and optical products (C26, 1.70) are above the Slovak average (see Figure 1).
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Figure 1. Distribution of the domestic output multiplier across economic activities in Germany, Poland and Slova-
kia, 2022

Source: author’s own calculations based on OECD Input-Output Tables (2025 edition, data for 2022).

The results of the second stage of the study, focused on the requirements-based composition of the mul-
tiplier effect (the full data are presented in Table A2 of Appendix A), show that the share of the indirect/
residual component in the domestic multiplier remains relatively stable across the three economies. For
the comparable set of activities, the mean value of the indicator amounts to 76.1% in Germany, 76.5%
in Poland and 77.9% in Slovakia. These values indicate that the residual component is numerically larg-
er than the first-round domestic direct-input component in all three economies; this finding should be
interpreted according to the definition in formula (4), because the residual includes the initial output
component.

The highest values of the indicator are observed mainly in activities with low material intensity and
a small share of intermediate consumption in output: education (P: 84.9; 86.8; 87.0%), real estate activi-
ties (L: 83.0; 75.6; 83.9%), human health and social work (Q: 80.7; 79.1; 84.4%), and public administration
(0: 79.7; 84.0; 82.1%) for Germany, Poland and Slovakia respectively. In these activities, the high share
of the indirect/residual component does not by itself indicate strong supplier-chain depth; it reflects the
comparatively low value of the first-round domestic direct-input component.
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A different interpretation is needed for material-intensive manufacturing. In Slovakia, the share of the in-
direct/residual component reaches 83.0% in motor vehicles (C29), 83.6% in coke and refined petroleum
products (C19), and 79.9% in electrical equipment (C27). In these sectors, a high share of the residual
component coexists with elevated leakages, indicating that a large part of intermediate consumption
is imported rather than sourced domestically. The indicator should therefore be read jointly with the
leakage data.

In the concluding stage of the empirical analysis, the domestic and total output multipliers are juxtaposed
and the relative gap between them is calculated (the full data are presented in Table A3 of Appendix
A). For the comparable set of activities, the mean gap amounts to 22.6% in Germany, 29.0% in Poland
and 34.7% in Slovakia. For the indirect/residual component, the corresponding mean gaps equal 22.1%,
29.3% and 34.9%. Thus, the 2022 data confirm a clear stepwise gradation of multiplicative leakages from
Germany to Poland and Slovakia.

The structure of leakages across economic activities reveals that the most informative distinction
between the three economies lies not in the absolute multiplier level, but in the degree to which the mul-
tiplier effect is retained domestically. In computer, electronic and optical products, electrical equipment,
machinery and equipment, and motor vehicles, leakages range from 28-32% in Germany, 43-46% in Po-
land and 51-64% in Slovakia. The moderate leakage levels in Germany for these sectors (C26 - 30.9%,
C27 - 32.4%, C29 - 29.4%) are consistent with the broad domestic multiplier base identified in Stage 1. In
particular, the leakage rate reaches 63.83% for Slovak motor vehicles, 55.69% for Slovak electrical equip-
ment and 54.86% for Slovak computer, electronic and optical products. This pattern provides empirical
evidence consistent with the proposition concerning asymmetric integration into European high-tech-
nology and medium-high-technology value chains.

A symmetrical regularity is the concentration of the lowest leakages in activities tied to the national
territory and not amenable to full import substitution: education (P: 9.38; 12.04; 17.10%), real estate ac-
tivities (L: 9.35; 16.67; 15.64%), public administration (O: 12.82; 14.34; 19.86%), and human health and
social work (Q: 11.70; 20.93; 27.22%) for Germany, Poland and Slovakia respectively. Resource-and-en-
ergy activities form a separate pattern: coke and refined petroleum products (C19) are characterised by
very high gaps in all three countries (Germany - 51.87%, Poland - 45.35%, Slovakia - 45.72%), reflecting
systemic dependence on imported energy resources rather than the general structural type of the econ-
omy alone (see Figure 2).
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Figure 2. Domestic output multiplier vs multiplicative leakages by economic activity and country, 2022
Source: author’s own calculations based on OECD Input-Output Tables (2025 edition, data for 2022).
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The generalisation of the identified regularities through the grouping of economic activities accord-
ing to two criteria - belonging to a pattern common to all three economies and country-specific features
- is presented in Table 1.

Table 1. Structural groups of economic activities by the level of the domestic output multiplier: common patterns

and country-specific markers

Group / Type of
regularity

Common patterns for Germany,
Poland and Slovakia

Country-specific comparative features

High-multiplier
activities (= 1.80)

Food products, beverages and tobacco
(C10-12); wood products (C16); paper
products and printing (C17-18); other
non-metallic mineral products (C23);
iron and steel (C24A); air transport
(H51); warehousing and support activi-
ties for transportation (H52). Common
feature: strong domestic supplier invo-
Ivement in material-intensive produc-
tion or logistics.

Germany: additionally non-ferrous and precious metals (C24B
-1.92), building of ships and boats (C301 - 1.93), telecommuni-
cations (J61 - 1.92), water supply (E - 1.91), postal and courier
activities (H53 - 1.90), construction (F - 1.89), motor vehicles
(C29 - 1.85), fabricated metal products (C25 - 1.85). Poland: ad-
ditionally construction (F - 2.08), agriculture (A01 - 1.90), wa-
ter transport (H50 - 1.90), forestry (A02 - 1.88), other mining
(B08 - 1.85), land transport (H49 - 1.82), electricity (D - 1.82),
water supply (E - 1.81). Slovakia: additionally electricity (D -
2.41), arts and recreation (R - 2.01), other mining (B08 - 2.00).

Medium-multi-
plier activities
(1.50-1.80)

A broad mixed group comprising activi-
ties that remain within the 1.50-1.80 in-
terval in all three economies: chemicals
(C20), rubber and plastics (C22), machi-
nery and equipment (C28), manufactu-
ring n.e.c. and repair (C31-33), whole-
sale and retail trade (G), publishing and
broadcasting (J58-60), professional,
scientific and technical activities (M),
and administrative services (N).

Germany: the group includes machinery and equipment (C28 -
1.78), chemicals (C20 - 1.78), electrical equipment (C27 - 1.70),
and several services, indicating a diversified domestic base. Po-
land: export-oriented manufacturing activities such as compu-
ter products (C26 - 1.67), electrical equipment (C27 - 1.66), ma-
chinery (C28 - 1.59) and motor vehicles (C29 - 1.71) are around
the mean but have high leakages. Slovakia: computer products
(C26 -1.70), machinery (C28 - 1.63), fabricated metal products
(C25 - 1.72) and other transport equipment (C302-309 - 1.75)
appear in the middle group despite high leakage rates.

Low-multiplier
activities (< 1.50)

Education remains a common low-mul-
tiplier service activity in Germany and
Poland and is close to the lower pole
in Slovakia. Activities of households as
employers (T) are reported in the OECD
classification but are not substantive-
ly interpreted as a production-linkage
sector.

Germany: coal mining (B05 - 1.16), education (P - 1.33), real
estate (L - 1.42), human health (Q - 1.46), coke and refined pe-
troleum products (C19 - 1.47), other services (S - 1.48), com-
puter products (C26 - 1.49). Poland: coal mining (B05 - 1.12),
education (P - 1.29), public administration (O - 1.39), financial
activities (K - 1.42), computer programming and information
services (J62-63 - 1.45). Slovakia: water transport (H50 - 1.30),
education (P - 1.30), health (Q - 1.34), coke and refined petro-
leum products (C19 - 1.38), pharmaceuticals (C21 - 1.39), real
estate (L - 1.39), motor vehicles (C29 - 1.40), public administra-
tion (O - 1.45), textiles (C13-15 - 1.48), other services (S - 1.48).

Source: systematised by the author based on the data of Table A1 of Appendix A.

The systematisation of the obtained results reveals a key feature of the 2022 multiplier landscape:
the upper pole is now formed not only by food and logistics activities, but also by several material-in-
tensive manufacturing branches common to all three economies. At the same time, the middle group
remains the principal field of cross-country differentiation, because it contains many export-oriented
manufacturing activities whose domestic multiplier levels may appear similar, while their leakage rates
differ substantially.

Drawing on the cumulative comparison across the three stages of analysis, three exploratory
comparative markers can be reconstructed. The marker of a mature economy lies in the combination
of a broadly diversified high-multiplier base and comparatively moderate leakages. The marker of
a post-transformation economy consists in the coexistence of strong nationally integrated resource, con-
struction and infrastructure chains with globally embedded manufacturing segments characterised by
higher leakages. The marker of a small open economy consists in the coexistence of selected very high
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multipliers in infrastructure and material-intensive activities with high leakages and weak localisation
in export-oriented manufacturing.

The concluding step of the analysis is the verification of the hypothesis. The 2022 data support the
hypothesis most strongly in the leakage dimension. In Poland, computer, electronic and optical products
(C26) and electrical equipment (C27) have domestic multipliers below the national mean of 1.711 (1.672
and 1.655 respectively), while motor vehicles (C29, 1.710) are practically at the cross-sectoral mean;
however, the leakages of all three sectors substantially exceed the Polish average of 29.0%: C26 - 45.78%,
C27 - 45.66%, C29 - 46.16%. In Slovakia, motor vehicles (C29, 1.404) and electrical equipment (C27,
1.510) are below the national mean of 1.650, whereas computer, electronic and optical products (C26,
1.702) are above it; yet the leakages of all three sectors are very high against the Slovak mean of 34.7%:
C29 - 63.83%, C27 - 55.69%, C26 - 54.86%. By contrast, in Germany the leakages of the same sectors
range from 29 to 32%, against a national mean of 22.6%. The hypothesis is thus supported most clearly
in the leakage dimension - for all six sector-country combinations examined; in the multiplier-level di-
mension it is supported for five of six, with computer products in Slovakia being the sole exception.

Discussion and conclusions

The empirical results obtained from the 2022 tables should be interpreted in terms of contemporary
theoretical constructs of production fragmentation and the asymmetric distribution of value added in
European production networks. The clear gradation of multiplicative leakages in high-technology and
medium-high-technology manufacturing - from about 28-32% in Germany to 43-46% in Poland and 51-
64% in Slovakia - is consistent with the concept that smaller and more open economies may perform
important production functions while retaining a smaller part of the total multiplier effect within the na-
tional economy (Los et al., 2015; Timmer et al., 2015). This interpretation is also consistent with the net-
work approach to inter-industry systems (Cerina et al., 2015; McNerney et al., 2022) and with previous
studies on Central and Eastern European production linkages (Cieslik et al., 2016; Gurgul & Lach, 2018).
The article has made it possible to establish the following principal results. First, the 2022 data show
close average domestic output multipliers in Germany and Poland (1.713 and 1.711 respectively) and
a lower value in Slovakia (1.650), while the leakage rate increases clearly from Germany (22.6%) to Po-
land (29.0%) and Slovakia (34.7%). Second, the claim of a universal inverse relationship between tech-
nological level and domestic multiplier potential is not supported in its strict form: the evidence is stron-
ger for leakages than for multiplier levels. Third, the share of the indirect/residual component remains
high and relatively stable, but its interpretation differs between low-material-intensity services, where
it reflects a structurally low first-round direct-input component, and material-intensive manufacturing
sectors with high import dependence, where it coexists with elevated leakages. Fourth, the composite
analysis makes it possible to identify exploratory comparative markers of mature, post-transformation
and small open economies without treating them as universal classification criteria.

The practical value of the results lies in the possibility of using the composite multiplier framework as
a reference base for assessing the structural potential of national economies. The 2022 evidence shows
that policy and investment priorities should not be based on the absolute domestic multiplier alone.
Sectors with similar multiplier values may differ radically in the degree to which the multiplier effect is
retained domestically. Therefore, sectoral priorities should be formed by jointly considering the domestic
multiplier level, its requirements-based decomposition into first-round domestic direct inputs and the
remaining domestic output requirement, and the scale of multiplicative leakages.

The study has certain limitations. The multiplier estimates reflect the structural characteristics of the
economies as of 2022 and are based on one empirical year. Since the analysis covers only Germany, Poland
and Slovakia, the reconstructed markers should be interpreted as exploratory comparative evidence
rather than as a validated typology of national economies. A further limitation is the level of sectoral ag-
gregation in the OECD database at 50 economic activities, which does not make it possible to differentiate
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detailed product markets. Promising directions for further research include extending the time horizon
of the analysis to a multi-year panel and applying the composite methodology to a broader group of Eu-
ropean and non-European economies.
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APPENDIX A. FULL COMPUTATIONAL TABLES

Table Al. Domestic output multiplier, first-round domestic direct-input component and indirect/residual compo-
nent by economic activity in the economies of Germany, Poland and Slovakia, 2022

Germany Poland Slovakia
Economic activity Code |pulti-| Component |piuiti-| Component |pnpiqti-| Component
plier |pirect| Res. | PHer |pirect| Res. | PHer |pirect| Res.

Agriculture, hunting and related servi- | A01 | 1.639 | 0.369 | 1.270 | 1.901 | 0.483 | 1.418 | 1.685 | 0.395 | 1.290
ce activities
Forestry and logging A02 1.627 | 0.369 | 1.258 | 1.875 | 0.482 | 1.393 | 1.508 | 0.322 | 1.186
Fishing and aquaculture A03 1.597 | 0.349 | 1.248 | 1.576 | 0.320 | 1.255 | 1.504 | 0.296 | 1.209
Mining of coal and lignite BO5 1.162 | 0.094 | 1.068 | 1.120 | 0.070 | 1.049 | 1.675 | 0.371 | 1.305
Extraction of crude petroleum and B06 1.797 | 0.467 | 1.331 | 1.811 | 0.474 | 1.336 | 1.388 | 0.205 | 1.183
natural gas
Mining of metal ores B07 1.000 - - 1.577 | 0.340 | 1.237 | 1.629 | 0.342 | 1.287
Other mining and quarrying B08 1.733 | 0.429 | 1.305 | 1.848 | 0.488 | 1.360 | 2.000 | 0.547 | 1.453
Mining support service activities B09 1.535 | 0.315 | 1.220 | 1.600 | 0.354 | 1.246 | 1.773 | 0.449 | 1.325
Food products, beverages and tobacco | C10-12 | 2.006 | 0.580 | 1.426 | 2.227 | 0.654 | 1.573 | 1.825 | 0.475 | 1.351
Textiles, wearing apparel, leatherand | C13-15 | 1.762 | 0.447 | 1.315 | 1.541 | 0.322 | 1.219 | 1.482 | 0.284 | 1.198
related products
Wood and products of wood and cork Cl6 1967 | 0.545 | 1.422 | 2.070 | 0.573 | 1.497 | 1.881 | 0.528 | 1.354
Paper products and printing C17-18 | 1983 | 0.547 | 1.435 | 1.878 | 0.492 | 1.386 | 1.851 | 0.465 | 1.386
Coke and refined petroleum products C19 1.469 | 0.283 | 1.185 | 1.604 | 0.365 | 1.239 | 1.381 | 0.226 | 1.155
Chemicals and chemical products C20 1.777 | 0.457 | 1.320 | 1.764 | 0.447 | 1.317 | 1.687 | 0.394 | 1.293
Basic pharmaceutical products and C21 1.652 | 0.384 | 1.268 | 1.593 | 0.348 | 1.245 | 1.386 | 0.231 | 1.155
preparations
Rubber and plastics products C22 1.728 | 0.423 | 1.305 | 1.675 | 0.396 | 1.279 | 1.522 | 0.300 | 1.222
Other non-metallic mineral products Cc23 1.860 | 0.492 | 1.368 | 1.936 | 0.526 | 1.410 | 1.832 | 0.450 | 1.382
Iron and steel C24A | 2.058 | 0.572 | 1.485 | 1.904 | 0.529 | 1.375 | 1912 | 0.487 | 1.425
Non-ferrous and precious metals C24B | 1917 | 0.501 | 1.416 | 1.780 | 0.469 | 1.311 | 1.620 | 0.344 | 1.276
Fabricated metal products C25 1.845 | 0.466 | 1.379 | 1.681 | 0.394 | 1.287 | 1.724 | 0.406 | 1.318
Computer, electronic and optical C26 1.489 | 0.290 | 1.199 | 1.672 | 0.401 | 1.271 | 1.702 | 0.416 | 1.286
products
Electrical equipment Cc27 1.696 | 0.400 | 1.296 | 1.655 | 0.388 | 1.267 | 1.510 | 0.303 | 1.207
Machinery and equipment, n.e.c. C28 1.781 | 0.442 | 1.339 | 1.587 | 0.346 | 1.242 | 1.625 | 0.362 | 1.262
Motor vehicles, trailers and C29 1.846 | 0.476 | 1.370 | 1.710 | 0.419 | 1.291 | 1.404 | 0.237 | 1.166
semi-trailers
Building of ships and boats C301 | 1929 | 0.528 | 1.401 | 1.672 | 0.393 | 1.280 | 1.613 | 0.353 | 1.261
Other transport equipment C302-09| 1.748 | 0.429 | 1.319 | 1.634 | 0.375 | 1.259 | 1.748 | 0.429 | 1.319
Furniture; repair and installation of C31-33 | 1.736 | 0.424 | 1.312 | 1.698 | 0.399 | 1.299 | 1.588 | 0.344 | 1.244
machinery and equipment
Electricity, gas, steam and air condi- D 1.791 | 0.458 | 1.333 | 1.817 | 0.484 | 1.333 | 2.405 | 0.679 | 1.725
tioning supply
Water supply; sewerage, waste man- E 1912 | 0.502 | 1.409 | 1.811 | 0.455 | 1.356 | 1.730 | 0.405 | 1.325
agement and remediation
Construction F 1.889 | 0.496 | 1.393 | 2.075 | 0.568 | 1.507 | 1.731 | 0.425 | 1.306
Wholesale and retail trade; repair of 1.623 | 0.369 | 1.254 | 1.561 | 0.325 | 1.236 | 1.556 | 0.321 | 1.236
motor vehicles
Land transport and transport via H49 1.717 | 0.418 | 1.299 | 1.823 | 0.480 | 1.342 | 1.616 | 0.365 | 1.250
pipelines
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Germany Poland Slovakia
Economic activity Code |pulti-| Component |pruiti-| Component |pnpiq¢i.| Component
plier |pirect| Res. | PHer |pirect| Res. | PHer |Direct| Res.
Water transport H50 | 1.717 | 0.409 | 1.307 | 1.895 | 0.524 | 1.370 | 1.296 | 0.183 | 1.113
Air transport H51 | 2.069 | 0.613 | 1.456 | 2.122 | 0.660 | 1.462 | 2.105 | 0.684 | 1.421
Warehousing and support activities for | H52 1.988 | 0.552 | 1.436 | 1.932 | 0.522 | 1.411 | 1.838 | 0.479 | 1.358
transportation
Postal and courier activities H53 1.899 | 0.497 | 1.402 | 1.677 | 0.395 | 1.283 | 1.757 | 0.440 | 1.317
Accommodation and food service [ 1.769 | 0.453 | 1.316 | 1.770 | 0.408 | 1.362 | 1.501 | 0.278 | 1.223
activities

Publishing, audiovisual and broadcast- | ]58-60 | 1.780 | 0.456 | 1.324 | 1.694 | 0.410 | 1.284 | 1.739 | 0.423 | 1.316
ing activities
Telecommunications J61 1923 | 0.536 | 1.387 | 1.596 | 0.360 | 1.236 | 1.557 | 0.328 | 1.229

Computer programming and informa- | J62-63 | 1.575 | 0.355 | 1.220 | 1.445 | 0.288 | 1.157 | 1.577 | 0.352 | 1.225
tion services

Financial and insurance activities K 1.780 | 0.458 | 1.322 | 1.419 | 0.267 | 1.153 | 1.671 | 0.402 | 1.269
Real estate activities L 1.415 | 0.242 | 1.174 | 1.782 | 0.434 | 1.348 | 1.388 | 0.223 | 1.165
Professional, scientific and technical M 1.669 | 0.401 | 1.268 | 1.605 | 0.361 | 1.244 | 1.641 | 0.382 | 1.259
activities

Administrative and support service N 1.623 | 0.373 | 1.249 | 1.635 | 0.377 | 1.258 | 1.709 | 0.419 | 1.290
activities

Public administration and defence; 0 1.525 | 0.309 | 1.215 | 1.390 | 0.223 | 1.167 | 1.445 | 0.258 | 1.187
compulsory social security

Education P 1.327 | 0.200 | 1.127 | 1.294 | 0.172 | 1.123 | 1.302 | 0.169 | 1.133
Human health and social work Q 1.456 | 0.281 | 1.175 | 1.543 | 0.323 | 1.220 | 1.338 | 0.208 | 1.129
activities

Arts, entertainment and recreation R 1.667 | 0.401 | 1.266 | 1.779 | 0.452 | 1.327 | 2.012 | 0.545 | 1.466
Other service activities S 1.483 | 0.297 | 1.187 | 1.569 | 0.334 | 1.235 | 1.484 | 0.278 | 1.206
Activities of households as employers T 1.000 | 0.000 | 1.000 | 1.000 | 0.000 | 1.000 | 1.000 | 0.000 | 1.000

Source: calculated by the author based on OECD input-output tables, 2025 release, data for 2022. Note: ,-’ denotes absence of
complete component data in the OECD database; sector T is reported for completeness but is not substantively interpreted as
a production-linkage sector; ,Res.” denotes the requirements-based residual component defined in formula (4).

Table A2. Share of the indirect/residual component in the domestic output multiplier by economic activity, %, 2022

Economic activity ;S(Iice Germany Poland Slovakia
Agriculture, hunting and related service activities A01 77.49 74.59 76.56
Forestry and logging A02 77.32 74.29 78.65
Fishing and aquaculture A03 78.15 79.63 80.39
Mining of coal and lignite B05 9191 93.66 7791
Extraction of crude petroleum and natural gas B06 74.07 73.77 85.23
Mining of metal ores B07 - 78.44 79.01
Other mining and quarrying B08 75.30 73.59 72.65
Mining support service activities B09 79.48 77.88 74.73
Food products, beverages and tobacco C10-12 71.09 70.63 74.03
Textiles, wearing apparel, leather and related products C13-15 74.63 79.10 80.84
Wood and products of wood and cork Ccl6 72.29 72.32 71.98
Paper products and printing C17-18 72.37 73.80 74.88
Coke and refined petroleum products C19 80.67 77.24 83.64
Chemicals and chemical products Cc20 74.28 74.66 76.64
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Economic activity CI::;; Germany Poland Slovakia
Basic pharmaceutical products and preparations C21 76.76 78.15 83.33
Rubber and plastics products C22 75.52 76.36 80.29
Other non-metallic mineral products C23 73.55 72.83 75.44
Iron and steel C24A 72.16 72.22 74.53
Non-ferrous and precious metals C24B 73.87 73.65 78.77
Fabricated metal products C25 74.74 76.56 76.45
Computer, electronic and optical products C26 80.52 76.02 75.56
Electrical equipment c27 76.42 76.56 79.93
Machinery and equipment, n.e.c. C28 75.18 78.26 77.66
Motor vehicles, trailers and semi-trailers C29 74.21 75.50 83.05
Building of ships and boats Cc301 72.63 76.56 78.18
Other transport equipment C302-09 75.46 77.05 75.46
Furniture; repair and installation of machinery and equipment C31-33 75.58 76.50 78.34
Electricity, gas, steam and air conditioning supply D 74.43 73.36 71.73
Water supply; sewerage, waste management and remediation E 73.69 74.88 76.59
Construction F 73.74 72.63 75.45
Wholesale and retail trade; repair of motor vehicles G 77.26 79.18 79.43
Land transport and transport via pipelines H49 75.66 73.61 77.35
Water transport H50 76.12 72.30 85.88
Air transport H51 70.37 68.90 67.51
Warehousing and support activities for transportation H52 72.23 73.03 73.88
Postal and courier activities H53 73.83 76.51 74.96
Accommodation and food service activities I 74.39 76.95 81.48
Publishing, audiovisual and broadcasting activities ]58-60 74.38 75.80 75.68
Telecommunications J61 72.13 77.44 78.93
Computer programming and information services ]62-63 77.46 80.07 77.68
Financial and insurance activities K 74.27 81.25 75.94
Real estate activities L 82.97 75.65 83.93
Professional, scientific and technical activities M 75.97 77.51 76.72
Administrative and support service activities N 76.96 76.94 75.48
Public administration and defence; compulsory social security 0 79.67 83.96 82.15
Education P 84.93 86.79 87.02
Human health and social work activities Q 80.70 79.07 84.38
Arts, entertainment and recreation R 7594 74.59 72.86
Other service activities S 80.04 78.71 81.27
Activities of households as employers T 100.00 100.00 100.00

Source: calculated by the author from Table A1. Note: ,-’ denotes absence of complete component data; sector T is reported for
completeness and excluded from interpretative averages; the indicator refers to the requirements-based residual component
defined in formula (4).
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Table A3. Relative gap between total and domestic output multipliers by economic activity (multiplier leakages),
%, 2022

Germany Poland Slovakia
Economic activity Code |pulti-| Component |ppei | Component |ppijti-| Component
plier | pirect| Res. | PHer | pirect| Res. | PHeT | pirect| Res.
Agriculture, hunting and related A01 24.65 | 27.21 | 23.87 | 29.34 | 23.79 | 31.05 | 40.12 | 39.45 | 40.32
service activities
Forestry and logging A02 18.61 | 18.49 | 18.65 | 20.78 | 13.39 | 23.05 | 18.27 | 18.03 | 18.34
Fishing and aquaculture A03 22.64 | 2191 | 22.85 | 26.64 | 2795 | 26.30 | 30.43 | 31.29 | 30.22
Mining of coal and lignite BO5 8.80 [ 23.46 | 7.24 | 8.68 | 26.07 | 7.21 |[32.72 | 30.51 | 33.32
Extraction of crude petroleum and B06 23.02 | 23.65 | 22.80 | 28.41 | 25.30 | 29.46 | 21.55 | 22.95 | 21.30
natural gas
Mining of metal ores B07 0.00 - - 23.90 | 23.38 | 24.05 | 34.54 | 34.85 | 34.46
Other mining and quarrying B08 22.59 | 22.72 | 22.54 | 27.29 | 21.94 | 29.03 | 35.94 | 2794 | 38.51
Mining support service activities B09 17.46 | 21.43 | 16.36 | 28.12 | 30.80 | 27.32 | 28.48 | 21.76 | 30.50

Food products, beverages and tobacco| C10-12 | 27.10 | 25.33 | 27.80 | 29.68 | 20.48 | 32.90 | 40.38 | 36.61 | 41.59

Textiles, wearing apparel, leatherand | C13-15 | 28.79 | 31.29 | 2790 | 40.06 | 48.95 | 37.17 | 44.00 | 53.76 | 41.05
related products

Wood and products of wood and cork Cl6 24.04 | 20.63 | 25.28 | 24.80 | 17.01 | 27.41 | 28.71 | 23.76 | 30.47

Paper products and printing C17-18 | 26.03 | 23.05 | 27.10 | 35.26 | 31.84 | 36.39 | 43.39 | 40.31 | 44.35
Coke and refined petroleum products C19 51.87 | 66.96 | 4598 | 45.35 | 52.24 | 4292 | 45.72 | 67.09 | 37.83
Chemicals and chemical products C20 35.53 | 36.72 | 35.10 | 43.56 | 43.60 | 43.54 | 50.18 | 51.87 | 49.64
Basic pharmaceutical products and C21 2414 | 2793 | 2291 | 34.88 | 40.01 | 33.29 | 42.02 | 57.65 | 37.40
preparations

Rubber and plastics products C22 32.65 | 35.46 | 31.68 | 43.11 | 44.99 | 42.50 | 51.17 | 58.30 | 49.02
Other non-metallic mineral products C23 24.28 | 22.63 | 24.85 | 29.74 | 24.28 | 31.59 | 39.53 | 35.98 | 40.60
Iron and steel C24A 30.45 | 29.37 | 30.86 | 3797 | 35.63 | 38.83 | 41.53 | 35.85 | 43.24
Non-ferrous and precious metals C24B 38.30 | 4097 | 37.30 | 40.68 | 41.92 | 40.22 | 53.55 | 57.80 | 52.25
Fabricated metal products C25 28.28 | 25.66 | 29.13 | 40.06 | 41.06 | 39.74 | 43.62 | 40.85 | 44.42
Computer, electronic and optical C26 3091 | 44.80 | 26.43 | 45.78 | 48.53 | 44.85 | 54.86 | 52.33 | 55.62
products

Electrical equipment C27 32.41 | 36.58 | 31.01 | 45.66 | 48.52 | 44.72 | 55.69 | 61.34 | 54.01
Machinery and equipment, n.e.c. C28 28.14 | 28.61 | 2799 | 42.56 | 48.06 | 40.82 | 51.13 | 53.31 | 50.46
Motor vehicles, trailers and C29 29.41 | 28.46 | 29.73 | 46.16 | 46.84 | 4593 | 63.83 | 72.71 | 61.27
semi-trailers

Building of ships and boats C301 33.84 | 33.40 | 34.01 | 43.60 | 46.56 | 42.62 | 45.39 | 46.77 | 45.00
Other transport equipment C302-09 | 31.36 | 33.63 | 30.58 | 45.96 | 49.81 | 44.70 | 46.47 | 43.05 | 47.50

Furniture; repair and installation of C31-33 | 24.77 | 25.35 | 24.58 | 34.05 | 34.67 | 33.86 | 42.75 | 45.44 | 41.97
machinery and equipment

Electricity, gas, steam and air condi- D 2748 | 2896 | 2696 | 25.94 | 23.87 | 26.66 | 37.63 | 27.31 | 40.93
tioning supply

Water supply; sewerage, waste man- E 15.46 | 10.02 | 17.24 | 21.21 | 14.72 | 23.17 | 2792 | 20.14 | 30.00
agement and remediation

Construction F 18.83 | 14.33 | 20.32 | 27.01 | 17.80 | 29.96 | 32.86 | 26.88 | 34.60
Wholesale and retail trade; repair of G 16.02 | 16.52 | 15.87 | 20.07 | 19.74 | 20.16 | 27.53 | 26.86 | 27.70
motor vehicles

Land transport and transport via H49 22.07 | 18.89 | 23.04 | 26.10 | 18.39 | 28.52 | 30.48 | 27.78 | 31.23
pipelines

Water transport H50 30.20 | 32.36 | 29.49 | 35.48 | 29.20 | 37.59 | 18.18 | 25.65 | 16.80
Air transport H51 26.50 | 17.49 | 29.73 | 30.53 | 16.79 | 35.35 | 33.13 | 18.83 | 38.36
Warehousing and support activities H52 20.08 | 16.39 | 21.41 | 22.28 | 1495 | 24.68 | 26.47 | 19.43 | 28.67
for transportation

Postal and courier activities H53 21.63 | 19.83 | 22.24 | 16.47 | 12.62 | 17.59 | 25.78 | 20.78 | 27.31
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Germany Poland Slovakia
Economic activity Code |pulti-| Component |priigi-| Component |ppij¢i.| Component
plier | pirect| Res. | PHer |pirect| Res. | PHeT | Direct| Res.
Accommodation and food service I 17.55 | 14.90 | 18.43 | 23.05 | 18.40 | 24.34 | 28.82 | 30.16 | 28.51
activities
Publishing, audiovisual and broad- ]58-60 | 18.72 | 19.42 | 18.47 | 22.83 | 21.88 | 23.13 | 26.87 | 21.98 | 28.31
casting activities
Telecommunications J61l 18.88 | 17.59 | 19.37 | 22.45 | 24.83 | 21.72 | 26.59 | 24.08 | 27.23

Computer programming and informa- | ]62-63 17.10 | 22.37 | 15.43 | 22.00 | 32.12 | 18.99 | 23.79 | 22.41 | 24.18
tion services

Financial and insurance activities K 16.87 | 17.09 | 16.79 | 13.05 | 16.24 | 12.28 | 21.87 | 19.65 | 22.55
Real estate activities L 9.35 9.87 9.24 | 16.67 | 9.56 | 18.72 | 15.64 | 12.19 | 16.26
Professional, scientific and technical M 1491 | 15.35 | 14.77 | 2093 | 22.01 | 20.61 | 24.86 | 21.48 | 25.83
activities

Administrative and support service N 14.71 | 14.82 | 14.67 | 21.29 | 20.06 | 21.65 | 28.59 | 23.85 | 30.00
activities

Public administration and defence; 0 12.82 | 13.30 | 12.69 | 14.34 | 15.76 | 14.06 | 19.86 | 17.89 | 20.28
compulsory social security

Education P 9.38 | 13.28 | 8.65 | 12.04 | 16.01 | 11.41 | 17.10 | 20.88 | 16.50
Human health and social work Q 11.70 | 13.27 | 11.31 | 2093 | 22.06 | 20.62 | 27.22 | 39.44 | 24.40
activities

Arts, entertainment and recreation R 13.83 | 13.34 | 1398 | 21.01 | 17.00 | 22.28 | 25.64 | 15.61 | 28.79
Other service activities S 12.67 | 13.88 | 12.36 | 21.12 | 21.07 | 21.13 | 25.56 | 26.10 | 25.43
Activities of households as employers T 0.00 - 0.00 | 0.00 - 0.00 | 0.00 - 0.00

Source: calculated by the author based on OECD input-output tables, 2025 release, data for 2022. Note: ,-" denotes absence of
complete component data; sector T is reported for completeness and excluded from interpretative averages; ,Res.’ denotes the
requirements-based residual component defined in formula (4).
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