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Our study examines the situation of the armaments industry output analysis
across EU member states, focusing specifically on intersectoral
relationships and their multiplier effect on the economy. This
approach enables us to assess the state of the defence sector and
anticipate worst-case scenarios arising from the ongoing conflict in
neighboring territories. Furthermore, it allows us to identify poten-
tial capability gaps within the defence sector.

To conduct this analysis, we employ a multisectoral and multina-
tional modeling framework based on the input — output methodology,
which enables the disaggregation of the armaments sector into its
constituent subsectors, thereby facilitating the examination of income
flows associated with this industry. The results obtained provide an in-
depth understanding of both the weight of the armaments industry in
the domestic economy of each EU member state and the impact of
this sector on other economies through trade exchanges.
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Introduction

In the current geopolitical context, the defence industry has gained significant impor-
tance for the European Union (EU), both politically and technologically. Within the frame-
work of the Common Security and Defence Policy (CSDP), it is essential for Member States
to cooperate so that European defence companies can collaborate more effectively.

In July 2004, the Council of the European Union, acting within the framework of the
Common Foreign and Security Policy (CFSP) and drawing upon the recommendations of the
June 2003 Thessaloniki European Council, established the European Defence Agency (EDA)
with the aim of developing defence capabilities, promoting and enhancing European
cooperation on armaments, strengthening Europe’s defence technological and industrial
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base, creating a competitive European market for defence equipment at the international
level, and bolstering the effectiveness of European defence research and technology.

Fully aware of the sector’s strategic importance, the EU, through the EDA, has sought to
address several of its key challenges, such as market fragmentation and low spending
levels, by reinforcing joint public procurement and improving the Union’s defence
expenditure.

Following several low-budget plans and programmes, in March 2024, the EU presented
the first European Defence Industrial Strategy (EDIS), intended to increase defence
spending, improve joint procurement, provide greater predictability for the defence
industry and enhance interoperability among European armed forces, thereby strength-
ening cooperation with Ukrainian defence industries. Under this framework, the European
Defence Industrial Policy is expected to mobilise EUR 1.5 billion from the EU budget for
the period 2025-2027, with the aim of further improving the competitiveness of the
Union’s defence technological and industrial base (European Commission 2024).

For European arms-producing countries, the launch of a cooperation programme repre-
sents a compromise between preserving their national industrial base and achieving afford-
able procurement. European states are currently engaging in new cooperation programmes:
the European Commission has established mechanisms to enhance the efficiency of the
European defence industry, based in practice on incentives to initiate such programmes.

According to the European Commission (2022), not only is an increase in defence
expenditure necessary, but such spending must also be implemented in a coordinated
manner to address existing capability gaps. Fragmented investment can lead to signifi-
cant inefficiencies. EU Member States frequently act independently rather than aligning
their military efforts, with the estimated cost of this lack of coordination ranging between
€25 billion and €100 billion annually.

The development of the EU’s Common Foreign and Security Policy has been shaped by the
level of security cooperation among Member States. At present, however, such cooperation is
indispensable if the EU is to function as a global economic, military and political power. The
leading EU powers must work actively to promote peace in the region in light of the threat
posed by the war in Ukraine and the shifting stance of the US administration towards the EU.

The EU is confronted with emerging challenges posed by hybrid warfare. Within this
context, a primary objective of defense reform is the modernization of the security and
defense management system to align it with contemporary military conflicts. Hybrid
warfare is characterized by the integrated application of both military and non-military
instruments (including economic, political, informational, and psychological tools), which
fundamentally alters the nature of military engagement.

EU and NATO member states are facing emerging threats, necessitating that democ-
racies implement strategic adjustments in both military and political spheres to develop
novel approaches for ensuring national security. The war in Ukraine (Bratko, Zaharchuk,
and Zolka 2021) has signaled a shift in the nature of armed conflict; specifically, Russia’s
hybrid aggression against Ukraine has served as a catalyst for accelerating structural
transformations within the security and defense sectors. International cooperation,
whether bilateral, European, or transatlantic, provides the essential tools, opportunities,
and momentum required to both combat and preempt hybrid threats.

With regard to key aspects such as political organisation, the management of arma-
ments resources, industrial policy and its financing, it is crucial to understand the inputs
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required for the development of weapons systems and technologies, the means of
production and the associated supply chains.

This context compels Member States to collaborate in the armaments industry, in co-
production and co-development projects, making the present study particularly valuable
for understanding the current state of the armaments sector across EU Member States.

We consider this work, focused on the armaments industry, is of interest given the
growing importance of the arms sector in the EU, due to the current war situation, as well
as its high level of efficiency. Furthermore, a significant portion of economic studies on
the arms industry focus on expenditure as the analytical variable, with fewer considering
other aspects such as intersectoral relationships or its multiplier effect on the economy. In
this respect, we consider this study novel, as it will analyse the interrelationships of this
sector with other sectors of the EU economy and the economies of other EU countries. It is
a multisectoral and multinational study. Thus, the position of the arms industry will be
examined from two perspectives: firstly, its multiplier effect on the economy will be
determined, and secondly, its importance within the sectoral framework of the member
states.

This study is situated within the current debate regarding increased defense budgets,
revisiting the economic dilemma of how a nation allocates its limited resources between
national defense and social welfare. In line with this, von Boemcken and Bolanos Suarez
(2026) conducted a literature review of 140 studies published between 2010 and 2024
analysing the effects of military spending. The results indicate that, in general, increased
defence spending tends to have unfavorable effects, as it limits economic growth,
increases public debt, and contributes to greater income inequality. However, the impacts
vary depending on each country’s economic context. In high-income economies, defence
investments can generate positive externalities and present a lower risk of being financed
through additional debt or cuts in social spending. Even so, negative effects on employ-
ment and income distribution are observed in these countries as well. In lower-income
countries, the adverse effects on growth and public debt are more pronounced.

To conduct such a study, the input — output methodology is a highly valuable tool as it
allows the armaments sector to be disaggregated into its constituent subsectors, enabling
the analysis of the income flows linked to the industry, and facilitating the modelling of
various scenarios involving changes in demand or investment within the sector.
Specifically, we will use two methodologies commonly applied in input-output analysis:
hypothetical extraction and the Miyazawa model. The first is very intuitive, as it allows us
to determine the importance of a sector by extracting it from the economy; that is,
a sector will be more important the greater the economic decline would be if that sector
did not exist. The second methodology, the Miyazawa model, complements the first by
allowing us to decompose the multiplier effects in an economy (internal, external and
feedback multipliers) of an increase in demand for a sector. We believe that the applied
methodology provides an intuitive, yet profound and systematic view of the importance
of a productive sector.

Given the growing need for greater efficiency in the Union’s defence industry, we
consider the approach proposed herein to be of substantial value. The structure of the
paper is as follows. After this introduction, Section 2 presents the literature review. Section
3 outlines the methodology and datasets employed. Section 4 presents and discusses the
results obtained, and Section 5 sets out our conclusions.
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Literature review

This literature review presents the principal courses of action proposed to strengthen
European defence, establishing a conceptual framework for understanding current stra-
tegies and the challenges confronting the EU in the field of security.

To ensure a rigorous and transparent analysis, the review followed a structured meth-
odology. Peer-reviewed publications indexed in Web of Science and Scopus in recent
years were identified through searches using keywords such as ‘arms industry’, ‘Europe’,
‘defence industry’, ‘military expenditure’, and ‘input-output analysis’. The selection prior-
itized highly cited studies with direct relevance to the research objectives. The identified
literature was then critically analysed and organised according to thematic relevance,
ensuring a coherent and comprehensive review.

In recent decades, the armaments industry in Europe has undergone a profound
transformation. Once governed solely by national interests, the policies of both
Member States and the firms involved have become considerably more liberal, shaped
by the combined influence of free-market forces and the political commitment to devel-
oping Europe’s armaments industry through cooperative programmes and transnational
industrial clusters. Perget (2009) highlights the principal constraints weighing on the
European armaments sector, despite its comparatively high level of technical expertise,
and points to a series of new prospects. The risk of commercial and industrial non-
competitiveness also constitutes a national risk, one that requires major restructuring
projects which can only succeed if supported by a political strategy signalling
a coordinated return of public responsibility for defence matters, both at European and
national level.

The European defence market is characterised by a blend of inter-state competition
and European cooperation. Calcara (2020) examines the preferences of four key arms-
producing states - France, Germany, Italy and the United Kingdom - towards joint
European armaments programmes and assesses why countries sometimes choose to
cooperate with partners, while in other instances they refrain. According to this author,
the public or private governance of industrial vendors and the size of the market are the
two decisive variables explaining the simultaneous presence of cooperation and compe-
tition in European defence procurement.

In a context of growing uncertainty and a crisis of globalisation, support for defence-
industry firms may provide additional impetus for the internationalisation of this sector,
without which European products are unlikely to remain competitive on the global arms-
export market. Vorotnikov et al. (2020) analysis indicates that France, as a country with
one of the most technologically advanced military-industrial complexes, will act as the
main driving force and, very likely, the chief beneficiary of the strengthening of defence
cooperation in Europe. An additional factor underpinning France’s ambitions is the
significant level of state involvement in the defence sector and, more generally, the
stronger ‘national link’ of its industry compared with Germany and the United Kingdom.

EU member states face a trade-off between preserving industrial strategic autonomy
and the associated costs of doing so while meeting the operational requirements of their
armed forces. This issue is addressed by Droff and Malizard (2023), who analyze the
trilemma confronting European nations regarding independence, manageable costs,
and economic consequences. To minimize procurement costs, budgetary constraints
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encourage cooperation among industries. Partner countries should prioritize collabora-
tive solutions over national ones to mitigate industrial fragmentation within Europe.
However, according to Droff and Malizard (2023), although European defense firms are
more productive than their American counterparts, they remain less profitable and
relatively small; a persistent national bias prevents these companies from achieving
critical mass.

The literature review conducted demonstrates that efficiency and cooperation consti-
tute the most significant concepts within the field of European defense. A substantial
body of foundational academic work has focused on these dimensions. Dimitriou, Goulas,
and Kallandranis (2025) examine the role of military sector efficiency in relation to the
nexus between economic growth and defense spending across 135 countries from 1992
to 2020. Their findings indicate that higher efficiency levels can mitigate or eliminate the
adverse effects of military burden on economic growth; furthermore, they highlight
NATO's protective role for member states characterized by lower efficiency levels.

Moreover, Bellais (2023) examines the role of cooperative programmes in Europe to
assess whether the EU’s new initiatives can succeed in improving the efficiency of military
expenditure, as well as enhancing European strategic autonomy. He analyses the struc-
ture of the European armaments market to explain why cooperative programmes appear
unavoidable, and he explores how the European Commission might overcome existing
constraints through community-funded programmes, given that such funding would
encourage the development of a European defence technological and industrial base.

European defense policy presents significant opportunities for enhancing efficiency in
defense expenditure. However, increased defense spending must be substantiated by
European threats, which require clear identification and definition. Hartley (2024) provides
a critique of European defense policy, arguing that expanded defense budgets often
prioritize inputs over final outcomes, such as the actual peace, protection, and security of
a nation’s citizens.

The war in Ukraine and its geopolitical consequences are also generating significant
economic and social effects. This conflict exerts global pressure across several aspects of
social life: energy policy, environmental considerations, the economic sphere and the
political climate. Each of these dimensions poses a threat to the sustainable development
of European countries. Within this context, authors such as Zuk (2023) emphasise that,
owing to the conflict in Ukraine and the resulting calls to strengthen security efforts,
Europe has been compelled to adapt its economy to a wartime scenario in which the
interests of the armaments industry are becoming increasingly prominent.

Countries bordering Russia, such as Poland, have been among the first to propose
changes in their armaments industry. Klimek (2018) examines the structural shifts in
Poland’s armaments sector after 1990 against the backdrop of global transformations
occurring at that time, particularly those linked to the consolidation of firms. The aim of
the article is to determine whether the structure of Poland’s armaments industry is
suitable for rebuilding its position in the global arms market amidst the gradual reduction
of protectionist barriers In Europe, Klimet concludes that the structure of the Polish
armaments industry is not closely aligned with the solutions applied in Western Europe;
rather, it more closely resembles the nationally concentrated models typical of Central
and Eastern European countries, and the consolidation process unfolded too slowly and in
an unsystematic manner. The central issue, however, is that the existing structure does
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not enhance the competitiveness of the Polish armaments industry in the face of dynamic
changes across the European sector.

By contrast, Western Europe has undergone substantial restructuring of its armaments
industry. According to Ulriksen (1993), the structure of the armaments industry in Western
Europe is changing rapidly as previously distinct national industries merge and develop
multiple modes of cooperation. At the same time, the costs of developing and producing
new weapons systems have increased sharply, while defence budgets have declined. This
development compels European states to cooperate in the development and procure-
ment of new defence equipment.

The European armaments industry must therefore contend with fragmentation, which
leads to costly duplication and prevents firms from benefitting from economies of scale
and learning. According to Kleczka, Buts, and Jegers (2020), this problem is exacerbated
by the size gap between European manufacturers and major US arms producers, as well as
by competition from emerging producers.

Another challenge facing the European armaments industry concerns its relationship
with the private sector. States must work alongside defence companies that provide
private capital to have them invest in the forthcoming needs of industrial transformation.
Liu (2024) considers the scenario of markets led by the private sector and argues that
state-led markets represent a possible future in which the allocation of public funds
entails strict political discipline and close integration between the state and private-
capital firms, thereby creating the conditions for the emergence of industrial-policy
leaders.

The consistent rise in research and development costs in the armaments sector has led
firms to become increasingly active in pursuing internationalisation strategies for weap-
ons production. For Skéns and Wulf (1994), the end of the Cold War brought about more
relaxed governmental attitudes toward military technology transfers among a broad
group of industrialised countries. The authors propose three basic forms of internationa-
lisation: exports, foreign direct investment and international cooperation agreements.
Cross-border mergers and acquisitions are concentrated largely in Western Europe,
particularly in the aerospace and electronics sectors, although there are also examples
of international restructuring beyond these areas. International cooperation projects with
the Russian armaments industry have remained limited in number and scale, owing to
their uncertain long-term prospects.

The current challenges faced by the EU in the configuration of its security structure,
particularly those aimed at reducing dependence on the United States in defence matters,
require strengthening joint production efforts to avoid duplication. For this reason, it is
essential to draw on studies that provide an overarching view of the situation across all EU
Member States. The work of Blum (2019) examines the relationship between the supply of
military goods by arms-producing firms and the demand for such goods from both
national governments and foreign governments, using a panel of up to 195 arms man-
ufacturers in 21 countries over the period 2002-2016. His findings show that cross-country
differences in geopolitical conditions and international relations determine whether
a country’s armaments industry is driven by economic motives rather than security
considerations.

In this context, the financial contribution of NATO Member States enters the debate
(Vorotnikov et al. 2020). The new situation regarding Russia requires NATO’s European
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allies to increase defence expenditure in the broader context of strengthened European
defence cooperation. European states have committed to raising their spending within
NATO. On the one hand, the development of a European defence identity and the growth
in defence expenditure will, in any case, serve to reinforce NATO's overall capabilities. On
the other hand, these measures are unlikely, in the medium to long term, to lead to
genuine strategic autonomy for Europe, although they are intended to bolster the
military-industrial complexes of the largest European states.

We conclude the literature review by citing the key studies that, much like the present
work, focus on the analysis of defense expenditure.

Using the same methodology employed in the present work and focusing on arms
procurement in Germany, Italy and Spain, Stamegna et al. (2024) investigate the economic
effects of military expenditure on growth and employment, comparing these with the
potential impacts of equivalent spending on education, healthcare and the environment.
They employ an input — output methodology to assess the relevance of imports and the
distribution of demand across the various sectors supplying intermediate goods. Their
analysis evaluates the likely effects on output and employment of an additional €1 billion
in armaments spending and compares these to the results obtained from allocating the
same amount to education, healthcare and environmental protection. Their findings show
that, across all countries, non-military public expenditure has a greater impact on the
economy and employment than spending on arms acquisition.

The methodological approach of Stamegna et al. (2026) provides an in-depth inter-
pretation of demand shocks within input — output models, contending that military
expenditure should be classified as an investment shock. Furthermore, their analysis
demonstrates that previous findings — indicating a lower economic impact of military
spending compared to civilian spending - remain consistent under varying assumptions
regarding imports and levels of sectoral aggregation.

Furthermore, input — output models have been employed to evaluate the local
economic impacts of military installations. Asteris, Clark, and Jaffry (2018), for instance,
estimate the effects on output, income, and employment resulting from the reduction of
activity at the Portsmouth naval base following the cessation of military shipbuilding,
utilizing a model specifically adapted to the case. This approach allows for the quantifica-
tion of the regional economic impact and serves as a valuable tool for informing public
policy planning and local development strategies.

In addition, the internationalization of the defense sector has been analyzed using
input — output models. Bojnec (2011) examines the impact of foreign direct investment
and international technical cooperation on the Slovenian economy, highlighting both
direct and indirect effects on economic activity and the development of dual-use - civilian
and military - technological capabilities.

Finally, recent research has applied the input — output approach to evaluate large-scale
industrial cooperation programs in defense. Mueller (2025), for instance, analyzes the
Future Combat Air System, estimating total program costs and their economic impact in
terms of gross value added, employment, and tax revenue. Such studies underscore the
potential of input — output models to capture the magnitude of economic effects stem-
ming from strategic defense industrial cooperation initiatives.

Saeed (2025) also highlights the challenges of endogeneity in estimating the impact of
military spending on economic growth and addresses this issue using two instruments:
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the value of arms imports during peacetime and the number of neighbouring states
experiencing interstate violence. Different tests are conducted using a panel of countries
for the period 1960-2012. The results show that a 1% increase in military spending as
a percentage of GDP reduces economic growth by 1.1%. In turn, Emmanouilidis (2022)
analyzes the impact of military spending on the US economy by breaking down the
defense budget into different categories (personnel, operations, R&D, and equipment).
Using data from 1949-2021 and econometric models, the study shows that the economic
effects of military spending are not uniform: spending on research and development can
generate positive effects on output, while other components have more limited or neutral
impacts on economic growth.

Methodology and data
Context

Given the historical fragmentation of the European defence market, the European Union
has, in recent years, launched a series of strategies and programs — such as the European
Defence Agency (EDA), the European Defence Fund (EDF), and the more recent EDIS
strategy — aimed at strengthening industrial cooperation, improving the efficiency of
military spending, and reducing dependence on external suppliers, particularly the United
States. However, the actual ability to move toward a truly integrated industrial base still
depends largely on the structural characteristics and spending patterns of the Member
States themselves. For this reason, before applying any analytical methodology, it is
essential to understand how military expenditure is distributed across EU countries and
which budgetary dynamics have shaped the recent evolution of the European defence
industry.

In this regard, the data reveal a heterogeneous landscape that reflects not only
differences in strategic priorities but also the varying economic capacities and levels of
perceived threat among Member States. While some countries have gradually and stea-
dily increased their military budgets in line with their security commitments and the
modernization of their Armed Forces, others have significantly accelerated their invest-
ment following the outbreak of the war in Ukraine and the deterioration of the European
geopolitical environment.

Among European Union countries, Germany and France have the highest military
expenditures, exceeding €50 billion. They are followed by lItaly, Spain, Poland, and the
Netherlands, with figures ranging between €10 and €30 billion. Within this group, Italy has
experienced the largest increase in spending since 2015, rising by 45.6%, followed by the
Netherlands (36.6%), Poland (35.4%), and Germany (33.6%). In contrast, Spain and France
have seen more moderate increases, of 21.5% and 12.8% respectively (see Figure 1).

Although their total expenditures are lower than those of the major European powers,
Hungary, Lithuania, and Latvia stand out for having more than doubled their military
spending between 2015 and 2022, with increases exceeding 100%. At the other end of
the spectrum, Ireland recorded the smallest increase over the period analysed (10%),
followed by France (12.8%), Austria (18.5%), Spain (21.5%), and Finland (21.7%) (see
Figure 1).
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Figure 1. Military expenditure by country in 2022, in constant 2023 USD (millions), and percentage
change 2015-2022. Source: Compiled by authors based on data from the Stockholm International
Peace Research Institute (SIPRI 2024).

Analysing military expenditure as a percentage of GDP, Greece shows the highest
proportion, allocating 4% of its gross domestic product to defence. It is followed by
Lithuania, Latvia, Poland, and Estonia, all exceeding 2%. At the other end of the spectrum,
countries spending less than 1% of GDP on the military include Ireland, Malta,
Luxembourg, and Austria (see Figure 2).

Taken together, these spending patterns help to clarify the asymmetries that hinder
full industrial integration in Europe. As noted earlier, while some countries concentrate
advanced technological capabilities, large investment volumes, and well-established
value chains, others rely more heavily on external acquisitions or have only recently
begun rapid modernization processes. This diversity affects the feasibility of coordinating
joint procurement programs, harmonizing standards, or developing long-term coopera-
tive projects.

Building on this, the Miyazawa (1976) applied in this study will make it possible to
identify how national differences in spending and investment are reflected in the struc-
ture of the European armaments sector and in its effects on each country’s economy.
Understanding these dynamics is essential for assessing the true scope of Europe’s
strategic autonomy in defence and the challenges it faces in consolidating an integrated
and competitive industrial base.

Methodology

As already mentioned, the methodology to be applied is input-output analysis.
Specifically, we will use the Miyazawa (1976) to determine the multiplier effect of the
arms industry and the hypothetical extraction model, proposed by Dietzenbacher, Van
Burken, and Kondo (2019), to determine the importance of this sector in the economy.
Both analyses will be carried out in a multiregional input-output model (MRIO).
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Figure 2. Military expenditure by country in 2022 as a percentage of gross domestic product (GDP).
Source: Stockholm International Peace Research Institute (SIPRI 2024).

While the Miyazawa model is well-established, its application to the defense sector
remains unprecedented, which highlights the novelty of the present approach. This
framework is particularly suitable for analysing the arms industry due to its capacity to
capture intersectoral production linkages within a multiregional input-output setting.
Given the sector’s strong technological spillovers, complex supply chains, and significant
multiplier effects, the Miyazawa model provides a comprehensive tool for assessing its
broader economic impact.

We have applied the hypothetical extraction methodology, as it allows us to determine
the weight of a sector in a regional or national economy in a very simple and intuitive way.
The initial idea is very simple: it involves determining the decline experienced by an
economy when considering that the sector and all its links do not exist. Furthermore, the
Miyazawa model allows us to decompose a multiplier into different parts, providing richer
and deeper information. In this sense, multipliers can be broken down into internal
multipliers (considering the multiplier effect within the sector itself), external multipliers
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(considering the multiplier effect that propagates between sectors), and the feedback
multiplier, which indicates how the impact generated by one sector on another, in turn,
affects activity back in the originating sector.

Hypothetical extraction method
The assessment of a sector’s potential to stimulate economic growth can be complemen-
ted by considering the ‘real’ weight that sector holds. In this article, we propose quantify-
ing that importance using hypothetical extraction methods (HEM). This methodology
measures a sector’s relevance by the reduction in output that would hypothetically result
from its ‘removal’ from the economy. That is, the sector will have greater weight the
greater the decrease in output caused by its extraction. This technique has been applied
by various authors, including Cella (1986), Sonis et al. (1995), Dietzenbacher and Van der
Linden (1997) and Cai and Leung (2004), among others.

Since our analysis refers to an MRIO model, we use the extension developed by
Dietzenbacher, Van Burken, and Kondo (2019) for multiregional models.

The authors assume that industry k in country H is hypothetically extracted. Therefore:

ag =ay =0,Vij,vs,T M

f* =0,VS )

Where a denotes a technical coefficient and f final demand, both under the scenario in
which sector k in country H is extracted. Countries are represented by H, S, and T, and
sectors by k, i, and j.

As noted above, sector k in country H has been extracted, so any sector that previously
sourced inputs from k (in country H) must now acquire them from another country. The
authors distinguish between sectors (other than k) within H and those in the rest of the
countries. Under the assumption of fixed technical coefficients, sectors in H that pre-
viously purchased from sector k must now buy from abroad. A similar situation applies to
other countries: those that previously purchased products from k (in H) will now do so
from the other countries.

Therefore, we now have:

al
Y V), VS, VT#H,S (3)
Gig
R#H.,S

7S __ TS HS
ag = ay + ai

With a,; representing a technical coefficient of the initial multiregional matrix.
Final demand takes the following form:

_ fs
P =10+ 16" ZkfRs VS, VT#H,S ()
k

R#H,S

For other cases not covered by the previous expressions, we have

_RS __ RS
a; = aj (5)

fRS _ fiRs (6)

1
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Miyazawa Model

The model proposed by Miyazawa is an extension of input-output analysis, designed to
analyze in detail the mechanisms by which economic effects propagate within
a production system. Unlike the traditional input-output model, Miyazawa's approach
introduces a partitioned matrix structure that allows the economic system to be separated
into distinct, interrelated blocks or subsystems. Based on this partitioning of the matrix of
technical coefficients, the model makes it possible to decompose the inverse Leontief
matrix and, consequently, identify different types of multipliers associated with sectoral
interdependence processes (Miller and Blair 2022; Miyazawa 1976). In particular, this
methodology allows us to distinguish between internal multipliers, which reflect the
effects generated within a single economic subsystem, and external or feedback multi-
pliers, which capture the effects derived from the interrelationships between different
blocks of the system. This decomposition is particularly useful for analyzing how eco-
nomic impacts are transmitted between different sectors or institutional groups, as well as
for identifying feedback mechanisms that amplify or attenuate these effects. Miyazawa's
approach has become established as a relevant methodological tool in regional economic
studies, structural analysis, and sectoral impact assessments, allowing for a more precise
understanding of the interaction dynamics between the various components of the
economic system (Sonis, Hewings, and Miyazawa 1997).

This model relies on a series of theoretical assumptions, including the following: it
assumes fixed technical coefficients, which implies that production relationships between
sectors of the economy remain constant and do not change in response to shifts in the
scale of production. This assumption implies that production technologies are considered
given and that there is no possibility of substitution between factors of production or
between intermediate inputs (Dietzenbacher and Lahr 2013; Miller and Blair 2022).
Furthermore, the model presupposes constant returns to scale, so that increases in final
demand generate proportional increases in sectoral production levels. It also assumes
that the economy operates under conditions of sufficient productive capacity, so sectors
can adjust their production to meet variations in demand without facing significant
supply constraints (Miller and Blair 2022; Miyazawa 1976). The main limitations of this
method include its static and linear nature, which prevents it from capturing technologi-
cal changes, price adjustments, or dynamic processes of economic adaptation over time.
Furthermore, the assumption of fixed technical coefficients can simplify economic reality,
since in practice firms can modify their input mixes in response to changes in relative
prices, technological innovations, or structural transformations.

Miyazawa Model considers two groups of sectors, regions o countries and the relation-
ships established between them.

To analyse these relationships, he defined a technical coefficients matrix partitioned
into four submatrices representing flows within and between groups.

Arr  Arw
A= 7
[ Awr  Aww ] 7)

Here, A is the technical coefficients matrix, and the subscripts R and W refer to the
country (group of countries or sectors) and the rest of them, respectively. Where Agy is the
technical coefficient matrix capturing intersectoral flows within the country, Ay is the
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matrix of technical coefficients of the remaining countries, the matrices Az ¥ Awg
represent the flows between both groups of countries.
The Leontief inverse matrix, B, takes the following form:

B—(I—A) " — [BRR BRW] @)
Bwr  Bww

Where Bgg = (I — ARR)”andBWW =(l- AWW)f1 are Miyazawa'’s internal multipliers,
which indicate the propagation of inter-industry effects within each group of countries
or sectors.

Continuing with Miyazawa’'s model, it is also possible to determine the so-called
external multipliers, which show how inter-industry effects spread across countries.

The formula used to calculate these multipliers for the countries analysed are:

e = [ — BRRARWBWWAWR]_1 (9)

Mww = [ — BwwAwrBrrArw] (10)

Where mrrandmyy represent the external multipliers.

Using the well-known Schur complements, Miyazawa proposes the feedback-effect
multipliers, which indicate how the impact generated by one sector on another, in turn,
affects activity back in the originating sector (Miyazawa 1976; Sonis and Hewings 1999).

The Schur complements (Sg and Sy) take the following form:

Sk = Arr + ArwBwwAwWR (11)

Sw = Aww + AwrBrrArw (12)

Based on these, Miyazawa’'s multipliers measuring feedback effects are defined as
follows:

Ag = [l — Agg — ArwBuwwAwg] (13)

Aw = [l — Aww — AwrBrrArw] (14)

Database and processing

The armament sector is mainly made up of the following Eurostat (NACE- sectors).

Therefore, there are five sectors, of which the first four belong to the Manufacturing
Industry (Code C) and the last to Public Administration and Defence, Compulsory Social
Security (Code O).

This study uses the 2022 Figaro database (Eurostat 2024a), which captures the eco-
nomic flows among 46 countries worldwide. This is an MRIO model, that is, a multiregional
input-output model in which, in addition to presenting the economic flows within
a country, they are also related to the sectors of different countries.

Since our focus is the impact of the arms industry on EU countries, the model used
disaggregates the 27 EU Member States while aggregating the rest into a single ‘country’
called ‘Rest of the World’, in other words, the model consists of 28 countries.
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Table 1. Sectors constituting the arms industry
Eurostat.

2540 — Manufacture of weapons and ammunition

3013 — Building of military ships and vessels

3030 — Manufacture of air and spacecraft and
related machinery.

3040 — Manufacture of military fighting vehicles

8422 — Defence activities

Source: Eurostat (2025).

In our case, the MRIO model will be as follows:

X=(01-A)""-f
where
A A, A fi
A Ay Ap... A andf — f (15)
A1 A Azg 28 frs

The elements of matrix A represent the coefficient matrices that capture the inter-
relationships of a country with itself (main diagonal) and the relationships between
different countries (off the main diagonal). Matrix f captures the final demand matrices
of the countries analysed.

The model is disaggregated into 21 economic sectors, since, in our opinion, a more
detailed breakdown would make the analysis unnecessarily complex. Moreover, this level
of disaggregation is widely used in academic research, making our results comparable
with those from other studies. Table 2 shows the sector breakdown used.

There are essentially five sectors related to defence production (Table 1), but given the
lack of the necessary information, we will consider only two: 2540 Manufacture of
weapons and ammunition and 3040 Manufacture of military fighting vehicles, both
included within sector C Manufacturing. Since the level of disaggregation in the database
does not allow us to identify the values of sectors 2540 and 3040 directly, we have had to
estimate them, as explained below.

In an MRIO model, the main diagonal contains the submatrices showing domestic
inter-industry relationships within each country, while the off-diagonal blocks represent
inter-country transactions. For this reason, the disaggregation applied proceeds in three
stages:

(1) Domestic disaggregation within each country.
(2) External disaggregation for trade between EU countries.
(3) External disaggregation between each EU country and the Rest of the World.

Throughout this process, we have assumed that the purchases, sales and imports of the
defence-related sectors in European countries follow the same industry patterns and
proportions as those observed in the United States.

To disaggregate the defence sectors within each country (i.e. the diagonal blocks), we
used the statistics Enterprises by detailed NACE Rev.2 activity and special aggregate
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Table 2. 1Production sectors of the |0 tables.

A Products of Agriculture, Forestry, and Fishing

Extractive Industries

Manufacturing

Electricity, Gas, Steam, and Air Conditioning Supply

Water Supply; Sewerage, Waste Management, and Sanitation Services
Construction and Construction Works

Wholesale and Retail Trade Services; Repair Services for Motor Vehicles and Motorcycles
Transportation and Storage Services

Accommodation and Food Services

Information and Communication Services

Financial and Insurance Services

Real Estate Services

Professional, Scientific, and Technical Services

Administrative and Support Services

Public Administration and Defence Services; Compulsory Social Security Services
Education Services

Health Care and Social Work Services

Arts, Entertainment, and Recreation Services

Other Services

Household Services as Employers; Undifferentiated Goods and Services Produced for Own Use
Services of Extraterritorial Organisations

Source: Eurostat (2024b). Statistical classification of products by activity, 2.2 (CPA 2.2).

(Eurostat 2025). From this dataset we extracted the purchases and sales of the defence-
related sectors in each country, allowing us to determine their share relative to the total
purchases and sales of the Manufacturing sector. The next step is to determine the
structure of these purchases and sales, meaning how these flows are distributed across
the different sectors. Since no country-level information is available on this point, we
assumed that their input and output structures mirror those of the United States, for
which highly disaggregated input — output tables are available.

The disaggregation of the off-diagonal submatrices, excluding the Rest of the World
region, was carried out using information from the Datacomex database (n.d.). Based on
these data, we determined the external trade structure of EU countries and applied it to
the multiregional table to replicate the same pattern of trade flows.

For the disaggregation of the defence-related sectors in the matrices capturing flows
between each EU country and the Rest of the World, we used the dataset EU trade since
2002 by CPA 2.1 (Eurostat 2022). This dataset provides import and export information on
705 products for every EU country. From it we obtained the imports and exports of
defence-related goods and of manufacturing as a whole. These data allowed us to
determine the external trade structure of the EU countries, which was then applied to
the multiregional table to reproduce that same structure.

Results

The analysis will begin by calculating the importance of the defence-related sectors, using
the hypothetical extraction method (HEM), in each of the EU countries. As already
mentioned, this method consists of determining the importance of a sector by quantify-
ing the decrease in total output if that sector were hypothetically removed from an
economy. Furthermore, given that we are dealing with a multi-regional model where
countries are considered interconnected, it is obvious that if another country (or
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countries) were to acquire products from the removed sector, they would have to make
their purchases in another territory (or territories), thus requiring the production of these
new suppliers to increase to meet the new demand. The results obtained are shown in
Table 3:

For the Weapons and Ammunition sector, note that the Czech Republic, Denmark,
Bulgaria, Germany, Slovakia and Romania experience significant internal output reduc-
tions. These are countries where this sector is strongly interconnected with a large
number of other economic sectors, so its hypothetical removal generates the greatest
losses. Furthermore, the removal of the sector in one country can lead to increases in
output in other countries. The output will increase if the rise in demand for that sector
elsewhere is sufficient to offset the domestic loss. Hungary, Germany, France, Italy and
Spain fall into this group. Considering the total effect of extraction — without separating
domestic from international impacts - the greatest overall impact or the highest eco-
nomic weight of the sector occurs with the removal of the sector in Germany, the
Netherlands, France, Italy, Belgium and Spain.

For the Military Vehicles sector, the countries experiencing the largest internal output
reductions are Denmark, the Netherlands, the Czech Republic, Germany, Italy, and
Belgium. Conversely, removing this sector in Germany, Italy, France, Spain and Belgium
produces output increases in the rest of the world. Finally, when considering the total

Table 3. Changes in output (in %) within each country and in the rest of the world.

Weapons and ammunition Military vehicules
Inside the Rest of the Inside the Rest of the
EU countries country world Total  EU countries country world Total
Germany —0.5006 0.0082 —0.0122 Netherlands —0.3463 —0.0021 —0.0056
Netherlands -0.3220 —-0.0020 —0.0053 France -0.1735 0.0024 —-0.0024
Italy -0.3123 0.0022 —0.0046 Germany -0.2138 0.0065 -0.0022
France —-0.2980 0.0038 —0.0043 Portugal —-0.0002 —0.0688 -0.0012
Spain -0.1115 0.0017 —0.0028 Sweden —0.1755 —0.0001 -0.0011
Sweden -0.3209 —0.0004 —0.0022 Finland -0.1612 —0.0005 -0.0010
Austria -0.3105 —0.0006 —0.0021 Poland -0.1839 0.0005 —0.0009
Poland -0.3020 0.0002 —0.0021 Hungary —0.1693 0.0008 —-0.0004
Ireland -0.0490 0.0007 —0.0013 Belgium -0.1910 0.0009 —0.0003
Slovenia —-0.1980 —-0.0012 —0.0013 Ireland —0.0094 0.0000 —0.0003
Romania —0.4202 0.0001 —0.0012 Greece —0.0070 0.0000 —0.0003
Slovakia —-0.4531 —0.0005 —0.0012 Austria —-0.1340 0.0004 —0.0003
Hungary —-0.2919 0.0115 —0.0011 Romania -0.1709 0.0002 —0.0003
Portugal —-0.0004 —0.0680 —0.0008 Slovakia —-0.1835 0.0000 —0.0003
Greece -0.0155 0.0001 —0.0005 Italy —-0.2052 0.0043 —0.0002
Belgium -0.3369 0.0020 —0.0004 Lithuania —-0.0011 —-0.0029 —-0.0002
Finland -0.3543 0.0006 —0.0004 Bulgaria -0.1144 0.0000 —0.0001
Luxembourg -0.1176 —-0.0002 —0.0003 Czech -0.3310 0.0002 —0.0001
Republic
Czech -0.8250 0.0006 —0.0002 Estonia —-0.0015 —0.0001 —0.0001
Republic

Croatia —-0.3303 0.0000 —0.0002 Spain —0.0445 0.0017 —0.0001
Latvia -0.1301 -0.0028 —0.0002 Croatia -0.1346 —0.0001 —0.0001
Bulgaria -0.5656 0.0003 —0.0001 Cyprus —0.0066 —0.0001 —0.0001
Estonia -0.0026 0.0000 —0.0001 Latvia -0.0577 —0.0028 —0.0001
Cyprus -0.0241 —0.0001 —0.0001 Luxembourg —0.0496 —0.0001 —0.0001
Lithuania -0.0013 —0.0028 —0.0001 Slovenia -0.1897 0.0000 —0.0001
Denmark —-0.7305 0.0007 0.0000 Denmark —-0.4186 0.0004 0.0000

Source: Compiled by authors.
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effect of the sector’s extraction, the largest decreases in output occur when the sector is
removed in the Netherlands, France, Germany, Portugal, Sweden, and Finland.

Once the importance of each sector has been determined based on the weight of
its output in the economy, another important aspect is its potential or multiplier
effect. A sector may have a relatively low output, but its potential to generate
growth can be significant. Therefore, we proceed with calculating its multiplier
effect.

The application of the Miyazawa model will yield internal, external s and feedback
multipliers.

The results obtained from the calculation of the internal multipliers are presented in
the following Table 4:

Overall, the internal multipliers of the Military vehicles sector tend to be higher than
those of Weapons and ammunition; in other words, within each country, an increase in
final demand would generate a larger rise in output in Military vehicles. Thus, for example,
if demand in France for Weapons and ammunition increases by 1-unit, domestic produc-
tion would increase by 2.16 units, and by 2.27 units if demand for Military vehicles
increased.

We also compared the multipliers of the defence-related sectors with the rest of the
sectors by identifying the quartile in which each sector is located. This allows us to
determine their relative position within the national sectoral structure. As can be seen,
the Military vehicles sector is consistently located in the top quartile of the distribution in
all countries, reflecting a strong internal multiplier effect. Likewise, the Weapons and

Table 4. Internal multipliers by country'-

Weapons and ammunition Military vehicules

Country Internal multiplier Quartile Country Internal multiplier Quartile
France 2.1609 4 Czech Republic 2.3542 4
Poland 2.1329 4 Slovakia 2.3318 4
Italy 2.0976 4 Italy 2.3153 4
Bulgaria 2.0749 4 Luxembourg 2.2884 4
Germany 2.0327 4 France 2.2740 4
Estonia 2.0099 4 Portugal 2.2565 4
Latvia 1.9843 4 Spain 2.2293 4
Spain 1.9758 4 Poland 2.2263 4
Romania 1.9439 4 Bulgaria 2.1955 4
Luxembourg 1.9276 4 Netherlands 2.1943 4
Croatia 1.9002 4 Hungary 2.1738 4
Hungary 1.8960 4 Germany 2.1536 4
Lithuania 1.8906 4 Greece 2.0976 4
Finland 1.8768 4 Austria 2.0960 4
Portugal 1.8724 4 Lithuania 2.0915 4
Belgium 1.8445 4 Estonia 2.0728 4
Slovenia 1.8433 4 Slovenia 2.0726 4
Denmark 1.7938 4 Finland 2.0724 4
Sweden 1.7904 4 Romania 2.0674 4
Slovakia 1.7881 4 Sweden 2.0445 4
Greece 1.7063 4 Latvia 2.0151 4
Netherlands 1.6941 4 Croatia 2.0136 4
Austria 1.6913 4 Belgium 1.9705 4
Czech Republic 1.6848 3 Denmark 1.8911 4
Cyprus 1.4532 3 Cyprus 1.8756 4
Ireland 1.1134 1 Ireland 1.5322 4

Source: Compiled by authors.
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ammunition sector also lies in the top quartile for most countries, with the exception of
smaller economies such as Ireland and Cyprus and Czech Republic.

On the other hand, we see that the countries with the highest internal multiplier values
in both sectors are France, Spain and Italy. Ireland and Cyprus show lower values for both
internal multipliers.

The external multipliers are shown in the following Table 5:

As illustrated in the preceding table, the values of the external multiplier for Weapons
and Ammunition generally surpass those recorded for the Military Vehicles sector.
Furthermore, these multiplier values are lower than those obtained for the internal
multipliers.

It is worth noting that the highest values in the Weapons and Ammunition sector are
found in Slovakia, Netherlands, Luxembourg, Portugal y Latvia. Thus, for example, a one-
unit increase in demand for the Weapons and Ammunition sector in Slovakia generates an
increase in output of 1.82 units in the other countries.

In order to compare the armaments sectors with the other sectors of each economy,
we calculated the quartiles in which the external multipliers are situated. We can observe
the lower multiplier effect of the Military Vehicles sector, which is generally located in the
lower quartiles.

Finally, the feedback multipliers were calculated, which are shown in the following
Table 6:

These multipliers represent the feedback effects on the domestic economy, generated
by the increase in final demand in the Weapons and Ammunition and Military Vehicles

Table 5. External multipliers by country.

Weapons and ammunition Military vehicles

Country External multiplier Quartile Country External multiplier Quartile
Slovakia 1.8191 4 Slovakia 1.0439 1
Netherlands 1.3506 4 Finland 1.0405 1
Luxembourg 1.2791 2 Bulgaria 1.0283 3
Portugal 1.2265 4 Poland 1.0153 1
Latvia 1.2124 3 Spain 1.0151 1
Cyprus 1.1903 3 France 1.0151 1
Ireland 1.1741 3 Netherlands 1.0135 1
Hungary 1.1394 2 Denmark 1.0061 1
Spain 1.1033 4 Portugal 1.0022 1
France 1.1033 2 Belgium 1.0016 3
Italy 1.0935 4 Romania 1.0015 1
Austria 1.0885 3 Luxembourg 1.0004 1
Greece 1.0859 4 Estonia 1.0002 1
Finland 1.0851 3 Czech Republic 1.0000 3
Sweden 1.0774 4 Germany 1.0000 1
Slovenia 1.0741 2 Ireland 1.0000 1
Lithuania 1.0681 2 Greece 1.0000 2
Estonia 1.0675 1 Italy 1.0000 1
Bulgaria 1.0480 4 Cyprus 1.0000 1
Poland 1.0343 2 Latvia 1.0000 1
Romania 1.0314 2 Lithuania 1.0000 1
Croatia 1.0244 1 Hungary 1.0000 1
Denmark 1.0130 1 Austria 1.0000 1
Belgium 1.0013 3 Slovenia 1.0000 1
Germany 1.0011 2 Sweden 1.0000 1
Czech Republic 1.0000 1 Croatia 1.0000 1

Source: Compiled by authors.
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Table 6. Feedback multipliers by country.

Weapons and ammunition Military vehicles

Country Feedback multiplier Quartile Country Feedback multiplier Quartile
Slovakia 3.0959 4 Slovakia 24018 4
Luxembourg 2.3852 4 Denmark 23644 4
Latvia 23136 4 Italy 23153 4
Italy 2.2718 4 Luxembourg 2.2891 4
France 2.2416 4 France 2.2740 4
Netherlands 2.2353 3 Portugal 2.2600 4
Portugal 2.2325 4 Spain 2.2557 4
Poland 2.1937 4 Poland 2.2536 4
Spain 2.1549 4 Bulgaria 2.2409 4
Bulgaria 2.1518 4 Austria 2.1949 4
Estonia 2.1152 4 Hungary 2.1738 4
Hungary 2.0970 4 Germany 2.1536 4
Austria 2.0624 4 Finland 2.1388 4
Germany 2.0347 4 Netherlands 2.1169 4
Finland 2.0143 4 Greece 2.0976 4
Romania 1.9964 4 Lithuania 2.0734 4
Lithuania 1.9940 4 Estonia 2.0732 4
Slovenia 1.9547 4 Slovenia 2.0726 4
Croatia 1.9392 4 Romania 2.0698 4
Sweden 1.9140 4 Sweden 2.0445 4
Czech Republic 1.8552 3 Latvia 2.0151 4
Belgium 1.8473 4 Croatia 2.0136 4
Greece 1.8371 4 Belgium 1.9735 4
Cyprus 1.7203 3 Cyprus 1.8756 4
Denmark 1.7068 4 Czech Republic 1.7748 4
Ireland 1.3452 1 Ireland 1.5322 4

Source: compiled by authors.

sectors. To meet this increase, these sectors acquire products from foreign countries, and
these countries, in turn, purchase from the domestic market. The table above shows that,
in general, the multipliers for the first sector analysed are similar to those for the second.

The countries with the highest multipliers in the first sector studied are Slovakia,
Luxembourg, Latvia, Italy and France. Regarding the Military Vehicles sector, the countries
with the highest feedback effect multipliers are Slovakia, Denmark, Italy, Luxembourg and
France. Furthermore, we determined the quartiles for each multiplier, finding that, in most
countries, the arms sectors are in the highest quartile of their respective distributions,
demonstrating their significant weight in the economies. Only in the Weapons and
Ammunition sector in Ireland, Cyprus, Czech Republic and the Netherlands are the multi-
pliers below the last quartile.

In line with our results, we can refer to the following papers: Jung et al. (2024)
note that South Korea’'s defense budget has recently increased significantly. This
increase, entirely funded by the government, has raised questions about the socio-
economic impacts of defense industry spending in areas such as production, value
added, and job creation. This study found that the input-output coefficient for
a specific weapon was approximately 1.18 times higher than that of similar private-
sector products in terms of output, 1.03 times higher in terms of value added, and
1.03 times higher in terms of employment. This suggests that the effect of promot-
ing domestic industry through weapons production is slightly greater than that of
private industry and demonstrates the effectiveness of public investment in this
sector. Mueller (2025) analyzes the economic impact of the European Future
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Table 7. Countries grouped according to their cluster membership.

Cluster 1 Cluster 2

Estonia, France, Germany, Hungary, Italy, Latvia, Austria, Belgium, Croatia, Cyprus, Czech Republic,
Luxembourg, Netherlands, Poland, Bulgaria, Portugal, Denmark, Finland, Greece, Ireland, Lithuania, Romania,
Slovakia, Spain Slovenia, Sweden

Source: Compiled by authors.

Table 8. Centers of final clusters.

Weapons and ammunition Military vehicules
Cluster 1 Cluster 2 Cluster 1 Cluster 2
Internal multiplier 1.97 1.73 2.21 2.01
External multiplier 1.19 1.07 1.01 1.01
Feedback multiplier 2.27 1.86 2.22 2.02

Source: Compiled by authors.

Combat Air System (FCAS) program using an input-output model, showing that large
defense programs can generate significant effects on added value, employment, and
tax revenues in Europe, as well as strengthen industrial and technological coopera-
tion in the European aerospace sector. The article of Bojnec (2016) analyzes the
economic impact of exports of dual-use products, that is, goods with both civilian
and military applications. Using an input-output model, the study estimates export
multipliers and shows that these sectors generate significant indirect effects in other
industries due to their strong production linkages. The results indicate that exports
of dual-use technologies can contribute significantly to economic growth and indus-
trial competitiveness.

To characterize each country according to the three defined multipliers, we will per-
form a cluster analysis. Cluster analysis allows us to classify elements (countries, in our
case) according to a set of characteristics (multipliers, in our case). We used the non-
hierarchical clustering methodology, employing the k-means algorithm. This analysis
resulted in two groups of countries, which are shown in the following Table 7:

Both clusters consist of 13 countries each. The first group consists of countries with the
highest multiplier values. These are countries where the arms industries have the greatest
potential for growth. This cluster includes, among others, the following countries: France,
Italy, Germany, Portugal and Spain. On the other hand, the second cluster, comprises
countries where the analysed industries generally have lower multiplier effects, among
which are: Austria, Belgium, Ireland, Sweden and Finland.

The following table (Table 8) shows the centers of the final clusters:

The center of each group is the mean (or median) of all the values in that group,
according to the data of the variables considered; therefore, higher center values repre-
sent higher average multipliers.

As can be seen in Table 8, the centers of cluster 1 have higher values in all multipliers
than those of cluster 2, with the exception of the external multiplier for Military vehicles,
where both values coincide. Therefore, the countries that make up cluster 1 are those
where the arms sectors have the greatest potential to generate economic growth.
Meanwhile, the countries that form cluster 2 have less potential.
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Conclusions

This study proposes an integrated framework to analyze the defense industry in Europe
by combining the hypothetical extraction method (HEM) with multiregional feedback
multipliers. While previous research has focused either on the economic effects of defense
spending or on industrial cooperation, this paper contributes by jointly applying both
methods to examine the production structure, sectoral interdependencies, and the
indirect and induced effects of defense investment across EU countries, within the current
geopolitical context shaped by the wars in Ukraine and the Middle East, as well as the
pursuit of European strategic autonomy.

Against this backdrop, the national budgets of EU Member States have increased
military expenditure in recent years and are expected to rise it further in the near
future (Cepparulo and Pasimeni 2024). In a multi-level governance system such as that
of the EU, coordination between the various budgetary authorities is now crucial - not
only for the efficient use of public funds, but also for the overall effectiveness of
defence policy.

The results show that the defense industry is not an isolated sector, but rather
a strategic node within complex value chains, with significant interdependencies at
both the national and international levels. Countries such as Germany, France, Italy, the
Netherlands, Belgium, and Spain exhibit particularly strong integration, while others
display a lower economic weight and greater sectoral dependence. These structural
differences suggest that a uniform policy at the European level may be inefficient and
highlight the need for cooperation strategies tailored to the productive characteristics of
each Member State.

In this context, the multiplier analysis indicates that certain subsectors, such as military
vehicles, have a high potential to generate domestic economic activity, while cross-
country spillover effects remain limited. However, feedback multipliers confirm the exis-
tence of circular interdependencies between national economies and the international
production system, particularly in Italy, France, Luxembourg, and Slovakia, and at the
sectoral level in Latvia and Denmark. This underscores the importance of considering both
local and international effects in investment and cooperation decisions.

From the perspective of European industrial policy, these findings have several impli-
cations. First, identifying countries with stronger productive interdependencies can help
guide the selection of strategic partners for joint procurement programs. Second, coordi-
nating expenditure and designing differentiated cooperation frameworks can enhance
multiplier effects and reduce redundancies, thereby improving investment efficiency.
Third, the clustering of countries according to their economic potential shows that joint
programs do not generate the same benefits across all Member States, making it essential
to tailor strategies to the structural characteristics of each country.

From an academic perspective, this study complements the existing literature by
incorporating a multiregional and multisectoral analysis that enables a quantitative
assessment of the sector’s interrelations and vulnerabilities. Furthermore, it opens new
avenues for research, such as comparing the impacts of defense spending with other
strategic public expenditures (e.g. education or the green transition), as well as incorpor-
ating dynamic analyses that account for technological changes and long-term
adjustments.
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At the same time, a key challenge for EU countries is ensuring that defence investments
do not compromise funding allocated to address climate change. In this regard, the
defence industry must play a central role in designing strategies and actions aimed at
reducing the environmental footprint. Reis et al. (2022) examine measures adopted by the
defence industry and armed forces to contribute to a better environment. The develop-
ment of new technologies can enhanced military equipment — improving features such as
material resilience - while EU technology centers are expected to play a pivotal role in
supporting the ecological transition.

To conclude, it is important to note that military expenditure encompasses
a heterogeneous range of costs, including infrastructure, salaries, military operations,
training, and preparedness, all of which have implications for economic growth (Becker
and Dunne 2023). This study focuses on industrial components (infrastructure and equip-
ment, excluding personnel) wich, through a high level of sectorial disaggregation, allows
for a detailed assessment of impacts across different productive sectors in European
economies. Despite data availability constraints in some countries, the results provide
a solid basis for informing industrial policy, investment planning, and defense coopera-
tion in the EU, highlighting the importance of effective coordination, industrial integra-
tion, and the alignment of strategic objectives.

Note

1. Malta was not included in the analysis, as the results obtained were not consistent with the
rest of the European countries.
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