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bstract: This article examines the limits of contemporary war re-

industrialization in the European Union (EU) through the produc-
tion of 155 mm artillery ammunition in the period 2022-2026. Starting
from the assumption that war reindustrialization requires stricter opera-
tionalization than that offered by contemporary political discourse, two
hypotheses are formulated: the first claims that there is a systemic gap
between announced and delivered production capacities, while the sec-
ond argues that the classic Wright's Law (Theodore Paul Wright) fails to
explain price dynamics during the wartime ramp-up process. A new in-
strument is introduced — the Capacity Gap Index (CGl), while the log-log
specification of the learning curve is applied, on an exploratory basis, to
price dynamics. The methodology triangulates publicly available sourc-
es: corporate annual reports of leading European producers, publica-
tions of the Stockholm International Peace Research Institute, and EU
institutional documents. The findings support the first hypothesis and
are consistent with the second: CGI values remain below 100 through-
out the entire observed period, while the indicative estimate of the learn-
ing rate, ranging from five to eight percent per doubling of cumulative
production, is significantly lower than the classically expected range of
10 to 25 percent — a result consistent with Boone’s revised model. The
structural causes are grouped into three sets of constraints: bottlenecks
in the production of energetic materials, fragmentation of the European
defence market, and the limited supply of skilled labour. The article con-
cludes that contemporary European war reindustrialization in the am-
munition segment demonstrates scaling, but not the learning economy

predicted by classical theory.
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Introduction

he Russian invasion of Ukraine, which began on 24 February 2022, initiated a

process of structural transformation of the European defence industrial base
that has become known in political discourse and academic literature as war reindus-
trialization. The term denotes a coordinated effort by European Union member states
and European defence companies to restore and expand, within a short timeframe,
capacities for the production of critical military equipment and expendable military
goods after more than three decades of peacetime disinvestment (Calcara, Gilli &
Gilli, 2023; Knezevi¢, 2025). Among all the segments affected by this transformation,
the production of 155 mm artillery ammunition according to the NATO standard has
occupied a central position. There are two reasons for this. The first is the intensity
of consumption on the Ukrainian front, where in certain periods the daily expenditure
of shells exceeded the pre-war annual production of all Western Europe (Watling &
Reynolds, 2024). The second is the fact that 155 mm ammunition has become a syn-
ecdoche for the West's ability to support Ukraine and, more broadly, to respond to the
challenge of high-intensity conventional warfare.

The political and media representation of this process tends toward an image of
successful mobilization. The annual production targets announced by leading Europe-
an manufacturers — Rheinmetall, Nammo, KNDS, Nexter, BAE Systems — multiplied
from month to month, while the European Commission, through the mechanisms of
the Act in Support of Ammunition Production (ASAP) and subsequently the European
Defence Industrial Strategy (EDIS), explicitly adopted the target of two million shells
per year by the end of 2025 (Fiott, 2024). The academic literature following this dy-
namic, however, remains more cautious. A meta-synthesis of 172 sources on the in-
tegration of the European defence market explicitly states that formal analyses of
learning curves and empirical assessments of the efficiency of ramp-up processes in
the defence industry remain an insufficiently researched area (Mueller, 2025). It also
warns of the structural tension between short-term readiness and long-term innova-
tion, suggesting that rapid production scaling is neither market-neutral nor technolog-
ically linear (Calcara et al., 2023).

The starting assumption of this article is that the concept of war reindustrialization
requires stricter operationalization than that offered by political discourse. Specifically,
we pose two interrelated but analytically separable research questions. First, how sys-
temic, as opposed to incidental or communication-driven, is the difference between
announced and delivered capacity for the production of 155 mm ammunition? Sec-
ond, does the expansion of production generate a learning economy in accordance
with Wright's Law — an empirical regularity first formalized in industrial engineering in
the 1930s and recently revised in the work of Jan Boone (Boone et al., 2021), accord-
ing to which each doubling of cumulative production entails a constant percentage
decline in unit costs?

The hypothesis we advance is twofold. The first hypothesis (H1): the capacity
gap between what is announced and what is delivered is systemic and operationally
measurable by means of the instrument introduced in this article — the Capacity Gap
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Index (CGl). The second hypothesis (H2): Wright's Law, in its classical form, does not
explain the price dynamics of the 155 mm shell in the period 2022-2026; the empiri-
cal learning curve displays a flattening phenomenon consistent with Boone’s model,
which addresses highly complex, fragmented, and resource-constrained production
(Boone et al., 2021).

The contribution of the article is twofold. Conceptually, we propose an operational
definition of war reindustrialization based on two measurable indicators that move be-
yond the metaphorical use of the term dominant in the political literature. Empirically,
we offer one of the first systematic analyses of the relationship between announced
and delivered production capacities for 155 mm ammunition in the European Union
for the period 2022-2026, as well as a preliminary, public-source-based assessment
of Wright's Law under the conditions of the wartime ramp-up process of European
artillery ammunition.

THEORETICAL FRAMEWORK
The Concept of War Reindustrialization

The concept of war reindustrialization, as it has become established in usage after
2022, operates across three analytical registers. In the first, dominant policy register,
it functions as a general metaphor for the reactive response of European states to the
shock of high-intensity war in Ukraine, most often without precise operationalization
and without measurable indicators. The second register, present in European Com-
mission documents and European Defence Agency reports, links the term to specific
instruments: the Act in Support of Ammunition Production (ASAP), the European De-
fence Industrial Strategy (EDIS), the European Defence Industry Programme (EDIP),
and, from 2025 onwards, the ReArm Europe / Readiness 2030 plan. The third register,
the least developed and at the same time the most important for academic debate,
requires formal operationalization — and it is precisely at this point that the existing
literature remains cautious.

Several recent studies address the structural dimensions of this process, but with-
out a unified concept, describing a “geoeconomic turn” in European defence market
policy and identifying the shift from instruments of liberalization towards industrial poli-
cy as a diagnostic indicator of reindustrialization (Fiott, 2024). Davide Genini analyses
the legal reconfiguration of the European defence industrial base, emphasizing that
new regulatory architectures are not synchronized with actual industrial capacities
(Genini, 2025). Jolyon Howorth (2025) sets out a broader strategic-institutional frame-
work, discussing the evolution of the relationship between EU and NATO defence
structures. Antonio Calcara and Luis Simon examine in detail the Franco-German
differences in the model of industrial cooperation, showing that national preferenc-
es produce structurally different reindustrialization trajectories within the Union itself
(Calcara and Simoén, 2024). Tobias Mueller, in the most comprehensive meta-synthe-
sis to date, explicitly acknowledges that the empirical analysis of ramp-up dynamics
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and learning curves in contemporary European defence production remains an insuf-
ficiently researched area (Mueller, 2025).

In line with this literature review, we propose the following working definition: war
reindustrialization is a coordinated process of expanding defence industrial production
capacities, triggered by the perception of an acute security threat, carried out through
a combination of state intervention, private capital investment, and industrial recon-
figuration, and measurable by means of two basic indicators — the capacity gap (the
difference between announced and delivered production capacity) and the learning
economy (price and production dynamics during the scaling process).

Wright's Law and Learning Curves in Defence
Production

The second conceptual pillar of the article is the empirical regularity known as
Wright's Law, whose contemporary reformulation is provided by the work of Boone
and colleagues (Boone et al., 2021). In its classical form, this regularity holds that
each doubling of the cumulative production of a given unit entails a constant percent-
age decline in its unit production costs. The rate of decline — known as the learning
rate — varies empirically from one industry to another, but in industrial sectors with a
high share of human labour it typically ranges between 10 and 25 percent per dou-
bling. For decades, Wright's Law served as a standard tool for estimating the costs
of defence systems in serial production, particularly in the context of the aerospace
industry and complex platforms (Calcara, Gilli & Gilli, 2023).

The classical formulation, however, is increasingly difficult to apply in the contem-
porary context of defence production, and Boone’s model (Boone et al., 2021) explic-
itly introduces a flattening parameter that captures the empirically observed effect of a
diminishing price decline during later stages of the production cycle. The reasons for
this flattening are structural in nature: the growing share of automation reduces the
scope for traditional “learning by doing”; the complexity of supply chains introduces
points that cannot be overcome without new capital investment; resource constraints
in the form of critical raw materials and skilled labour act as hard upper limits. In the
European defence context, these constraints are further amplified by market fragmen-
tation and regulatory heterogeneity (Calcara & Simén, 2024).

Conceptual Synthesis and Hypothesis Formulation

Combining the conceptual apparatus of war reindustrialization with Boone’s revi-
sion of Wright's Law makes it possible to formulate two empirically testable hypoth-
eses. Hypothesis H1 starts from the observation that policy rhetoric is systematically
prone to overestimating future capacities — a recognizable pattern in corporate com-
munication and in the institutional targets that have accompanied European war rein-
dustrialization since 2022. If this pattern is systemic, it will manifest itself as a measur-
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able capacity gap that is not random in character. Hypothesis H2 starts from Boone’s
insight that classical Wright's Law no longer holds in its pure form in contemporary
complex production. Applied to the case of the 155 mm shell — a highly standardized
product, yet one dependent on a fragmented supply chain of energetic materials — we
expect a flattened learning curve rather than a classical exponential one.

METHODOLOGY
Capacity Gap Index

The operationalization of the first hypothesis requires a measurable indicator that
captures the difference between announced and actually delivered capacity in a given
period. In this article, we introduce the Capacity Gap Index (CGl), defined as the ratio
of delivered to announced annual capacity, expressed as a percentage:

CGl_t=(Q d,t/Q at) x 100

where Q_d,t denotes the documented annual production of 155 mm ammuni-
tion achieved within the European Union — actual production, excluding deliveries to
Ukraine and procurement from third countries — in year t, while Q_a,t denotes the an-
nounced annual capacity for the same year, according to the latest corporate or insti-
tutional projection available at the time. A CGI value of 100 indicates full achievement
of the announced target; values below 100 indicate a capacity gap; values above 100,
indicating overperformance, are empirically rare. The index is calculated separately
for each of the five leading European manufacturers and aggregated at the level of
the European Union.

Exploratory Assessment of Wright’s Law

The second hypothesis is examined through an exploratory log-log regression
specification compatible with the classical Wright formula. We start from the equation:

InP_t)y=a+p-In(C_t)+¢_t

where P_t denotes the average price of a 155 mm shell in year t, C_t denotes
cumulative European production up to year t, a is the constant term, B is the elas-
ticity describing the learning curve, and ¢_t is the random error. The learning rate is
calculated as L = 1 - 2*3. Values of L in the range of 10 to 25 percent are empirically
consistent with Wright's Law in industries with a high share of human labour. Values of
L close to zero, or negative values, indicate curve flattening, that is, the failure of the
classical model to explain price dynamics. Given the limitations of publicly available
price data, the regression specification in this article is applied on an indicative basis,
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with the explicit understanding that full regression testing on a systematically collected
dataset remains a subject for future research.

Data Sources and Limitations

Data on announced capacity are derived from the corporate annual reports of five
leading European manufacturers (Rheinmetall AG, Nammo AS, KNDS, Nexter Sys-
tems, and BAE Systems plc), investor communications, and parliamentary hearings
in the Bundestag, the French National Assembly, and the European Parliament. Data
on delivered capacity are triangulated from publications of the Stockholm Interna-
tional Peace Research Institute (SIPRI, 2024; SIPRI, 2025), reports of the European
Defence Agency, and reports of the Royal United Services Institute (Watling & Reyn-
olds, 2024). Data on the price dynamics of the 155 mm shell were collected from
transparent public sources — most commonly parliamentary procurement reports, Eu-
ropean Commission communications in the context of the ASAP mechanism, and ten-
der documentation from member states. Where corporate or institutional disclosure
is incomplete, individual data points are additionally cross-checked against reputable
specialized defence media, with each such point explicitly cited at the place of use.

Four data limitations are explicitly acknowledged. First, publicly available prices for
155 mm shells are incomplete and subject to differences between projectile types (the
standard M107 high-explosive projectile, the ERFB-BB [Extended-Range Full-Bore
Base-Bleed] projectile, and the guided EXCALIBUR variant) and the tender documen-
tation of member states where the average standard unguided shell is used as the
basic unit. Second, corporate announcements are sometimes revised during the year,
so we use the latest version applicable in the given year. Third, aggregation at the EU
level assumes the mutual comparability of different sources — an assumption that is
only now being tested in the academic literature. Fourth, the empirical assessment in
the chapter on the learning curve is indicative in character; rigorous regression testing
on a systematically collected dataset of unit prices by manufacturer and projectile type
remains beyond the scope of available public sources and is identified as a subject
for future research. All limitations are systematically taken into account through a con-
servative interpretation of the findings and by avoiding causal claims that exceed the
boundaries of the available data.

CAPACITY GAP: EMPIRICAL ANALYSIS
Announced Capacity of Leading Manufacturers

The period 2022-2026 was marked by successive announcements of capacity
expansion for the production of 155 mm ammunition by all five leading European
manufacturers. The most ambitious announcements came from Rheinmetall, which,
through a series of public statements, set a target of 1.5 million shells per year by
2027. The central component of this target is the new Werk Niedersachsen plant in
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UnterltR, whose ramp-up plan envisages up to 25,000 shells in 2025 (commission-
ing phase), 140,000 shells in 2026, and the full 350,000 shells in 2027 (Rheinmetall
AG, 2025a). In parallel, Rheinmetall also expanded its Spanish operations, acquired
through the takeover of Expal Systems, which form part of the same network target for
2027. In addition, since 2022 Rheinmetall has established production or distribution
arrangements in five countries, with an announced sixth and seventh joint venture in
Bulgaria (through VMZ — Vazovski Mashinostroitelni Zavodi) and Lithuania (in partner-
ship with EPSO-G Invest and Giraité Armaments Factory) (Rheinmetall AG, 2025b;
The Defense Post, 2025; KneZevi¢, 2025).

Nammo, the second-largest European manufacturer, announced significant ca-
pacity increases at its Norwegian and Finnish facilities, alongside new investments in
the production of propellant charges (Defense News, 2023b). KNDS, the joint group
formed by the merger of KMW (Krauss-Maffei Wegmann) and Nexter, announced
expansions at its French and Belgian shell-production facilities. Nexter, as the inde-
pendent KNDS brand in France, announced a substantial increase in the production
of 155 mm shells from 2024 onwards, as part of a broader tripling of French capacities
for large-calibre ammunition (Defense News, 2023a). BAE Systems plc, the largest
British actor, announced a new facility for energetic materials and shell finishing at its
Glascoed site in Wales, with an announced capacity in the tens of thousands of shells
per year (The Engineer, 2025). At the aggregate level, the combined announcements
of European and British manufacturers for 2026 tend toward a target of 2.8 to 3 million
shells per year (Béraud-Sudreau et al., 2024).

Delivered Capacity and Aggregate Dynamics

When compared with delivered capacity, the picture changes considerably. At this
point, a terminological clarification is necessary, since communication policy tends
to treat as interchangeable five quantities that must be kept analytically separate: (i)
announced capacity — the volume of production publicly projected by a manufacturer
or institution; (i) estimated effective capacity — the volume realistically attainable in a
given year once input and labour constraints are taken into account; (iii) actual pro-
duction —the quantity of 155 mm shells documented as produced within the European
Union in that year; (iv) deliveries to Ukraine — the quantity physically transferred, re-
gardless of where it was produced; and (v) procurement from third countries — shells
procured from outside the European Union. The Capacity Gap Index in this article
links category (i) exclusively with category (iii): it measures documented European
production against announced capacity and deliberately excludes both deliveries to
Ukraine and procurement from third countries.

The initial year, 2022, found the European sector with estimated annual production
of around 230,000 to 300,000 shells at the European Union level, which was below the
higher nominal or declared capacity often cited in policy documents (Watling & Reyn-
olds, 2024). By mid-2023, documented annual production was estimated at around
300,000 to 400,000 shells; measured against the one million shells that the European
Union had committed to deliver to Ukraine within twelve months — a delivery commit-
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ment, not a production target — actual deliveries reached only about half of that amount
(European Commission, 2023; Watling & Reynolds, 2024). The Czech-led initiative to
procure ammunition from outside the Union, launched in 2024, channelled on the order
of 1.5 million shells of various calibres to Ukraine; this quantity belongs to categories (iv)
and (v), originates predominantly from outside the European Union, and is therefore not
counted as European production (Radio Free Europe / Radio Liberty, 2025). By the end
of 2024, European production itself was estimated at around one to 1.4 million shells
per year (Watling & Reynolds, 2024). The European Union’s target of two million shells
by the end of 2025 was achieved only partially, and only when European production and
international procurement are added together, which confirms that, for the Capacity Gap
Index to remain reliable, “European capacity” must be defined strictly as category (iii).

CAPACITY GAP INDEX: QUANTITATIVE
ASSESSMENT

Applying the CGI methodology to aggregated data yields the following indica-
tive values for the period 2023-2025 (Table 1). In 2023, when the target was around
600,000 shells at the EU level, approximately 400,000 were produced within the Un-
ion, resulting in a CGI of about 67. In 2024, when the target was revised to between
1.5 and two million shells, between one million and 1.4 million were produced, yielding
a CGl in the range of 50 to 70. For 2025, with a target of two million shells, preliminary
estimates indicate a CGl in the range of 60 to 80, while deliveries to Ukraine were
additionally sustained by procurement from third countries, which is shown separately
in Table 1 and excluded from the index. The consistent pattern across all observed
years is a CGI below 100, which is consistent with hypothesis H1 on a systemic ca-
pacity gap.

**Table 1. Capacity Gap Index (CGl) with separated capacity categories, EU
aggregate, 2023-2025**
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Table 1. Capacity Gap Index (CGI) with separated capacity categories, EU aggregate, 2023-2025

Y Announced EU target Documented EU Procurement from third CGI (%)
car (shells) production (shells) countries (shells) %
2023 ~600,000 ~400,000 — 67
= 1,500,000 (various
2024 1,500,000-2,000,000 1,000,000-1,400,000 sdlibyes, putside tee BUj 50-70
2025 2,000,000 1,200,000-1,600,000 Candififiative 60-80
(continued)

Source: Author’s calculation based on SIPRI (2024, 2025), Watling and Reynolds (2024), and institutional documents
of the European Commission. The announced target denotes capacity category (i); documented EU production denotes
category (iii); procurement from third countries denotes category (v). The Capacity Gap Index is calculated as documented
EU production divided by the announced target; deliveries to Ukraine (categories iv—v) are listed only for contextual
purposes and are not included in the index. The dash (-) for 2023 indicates that the Czech initiative for procurement
from third countries had not yet been launched.

2,500 -
I Announced EU target

[ Documented EU production
2,000 A

CGI =~ 70

1,500 1

1,000 -

CGI = 67

500 -

Thousands of 155 mm shells annually

2023 2024 2025

**Graph 1.** Announced EU target versus documented EU production of 155 mm shells, 2023—
2025. Error bars show the reported ranges; CGI — documented production divided by the announced
target. Source: Author’s calculation based on SIPRI (2024, 2025), Watling and Reynolds (2024), and

institutional documents of the European Commission.
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Structural Decomposition of the Gap

The systemic nature of the gap requires a structural explanation. Three factors stand
out as dominant. The first is the time lag between the investment decision and operational
capacity — production lines for artillery ammunition require capital investment whose re-
sults materialize over a period of 24 to 36 months. The second is the availability of critical
inputs, above all energetic materials. Rheinmetall’s acquisition of Hagedorn-NC in 2025
was an explicit attempt to overcome a bottleneck in the production of propellant charges
(Defense News, 2025), which in itself signals that the problem had not been adequately
recognized in the initial announcements. The third factor is labour: without a sufficient
number of qualified chemical engineers, machinists, and security-cleared technicians,
new facilities cannot reach full capacity within the envisaged timeframe.

LEARNING CURVE: EMPIRICAL ANALYSIS
Price Dynamics of the 155 mm Shell, 2022—-2026

The second empirical component of the article examines whether the expansion of
155 mm shell production in Europe follows Wright's Law in its classical form. The price
trajectory of the standard 155 mm shell during the observed period displays a pattern that
is not consistent with the expected exponential decline. The initial year, 2022, found the
market at a price of around EUR 2,000 per unit, representing the peacetime equilibrium
price under stable demand (Béraud-Sudreau et al., 2024). During 2023, with the explosive
growth in demand driven by wartime consumption in Ukraine and the replenishment of
European national stockpiles, the price at its peak rose to around EUR 8,000 per unit — a
spot-market peak reflecting urgent procurement rather than a contractual norm; long-term
framework contracts in the same period remained closer to EUR 3,300—4,100 (Defense
Express, 2023). During 2024 and 2025, the price gradually declined, stabilizing toward
2026 in the range of EUR 3,500-4,500 per unit (Béraud-Sudreau et al., 2024).

Table 2. Indicative Price of a Standard 155 mm Artillery Shell, 2020-2026
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Table 2. Indicative Price of a Standard 155 mm Artillery Shell, 2020-2026

Year Indicative price per Projectile type / Nature of Source
155 mm shell (EUR) procurement channel procurement
_ Standard unguided Regular Béraud-Sudreau et al.
2000:2021 =~ 2,000 (MI107 type) (peacetime) (2024)
_ Standard; framework Regular / Defense Express
2 = 2,000-3,300 contract (Rheinmetall) framework (2023)
Standard; spot-market Urgent Defense Express
= 8,000
2023 (peak) upro == purchase {spot market) (2023)
i _ Standard; Rheinmetall— Regular / Defense Express
2023 (conerac) = 3,300 Germany contract framework (2023)
_ Standard; state Regular / Defense Express
2024 =~ 4,000-4,100 procurement framework (2023)
2025-2026 ~ 3,500-4,500 Standard unguided (Stiii:ﬁi’m) Bé””d'(‘;')'ir;““ ol

Source: Author’s compilation based on Béraud-Sudreau et al. (2024) and Defense Ex-
press (2023). Prices are indicative and triangulated from heterogeneous public sources;
spot-market prices (urgent procurement) and framework-contract prices (regular procure-
ment) are listed separately because they are not directly comparable as price points on
the learning curve.

Price per 155 mm shell (EUR)

9,000

8,000

7,000

6,000

5,000

4,000

3,000

2,000

1,000

Indicative Price of a Standard 155 mm Artillery Shell, 2020-2026

B Spot-market peak

~#— Indicative price / range
Urgent
spot market
Stabilization
procurement range

Regular
(peacetime)
2020-2021 2022 2023 2023 2024 2025-2026

(peak) (contract)
Year / procurement point

Source: Author’s compilation based on Béraud-Sudreau et al. (2024) and Defense Express (2023). Prices are indicative and triangulated from
heterogeneous public sources; spot-market prices and framework-contract prices are listed separately because they are not directly
comparable as price points on the learning curve.
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This pattern — a steeply rising and then declining curve with an asymptote above the
starting point — at first glance departs from Wright's Law in its classical form. The classi-
cal prediction would require that, with each doubling of cumulative production, the price
should fall by a constant percentage. Empirically, the price increased in the short term
during 2022-2023 and began to decline only after the peak. This means that any initial
interpretation must distinguish the demand effect from the learning effect.

Exploratory Assessment of Wright's Law

The indicative estimate of the log-log regression specification, based on deflated price
points available from public sources and with qualitative control for the short-term de-
mand-driven price shock of 2022-2023, suggests a value of the coefficient {3 in the range
of —0.07 to —0.12, which would correspond to a learning rate L of between five and eight
percent per doubling of cumulative production. This preliminary estimate, derived through
the triangulation of heterogeneous price sources, is significantly lower than the range of 10
to 25 percent empirically expected in industries with a high share of human labour (Boone
et al., 2021). Rigorous regression testing on a replicable dataset of unit prices by manu-
facturer and projectile type remains a subject for future research. Nevertheless, even this
indicative estimate suggests that the learning curve in the production of 155 mm shells in
Europe shows a decline substantially milder than that predicted by classical Wright's Law
— a pattern consistent with hypothesis H2. Given the small number of observations and
the heterogeneity of price sources, however, this remains an exploratory result rather than
a definitive econometric test.

Boone’s Model and the Explanation of Flattening

Boone’s revision of Wright's Law, presented in his work (Boone et al., 2021), introduc-
es a flattening parameter that explicitly models the phenomenon of a gradual reduction
in the learning rate during later stages of the production cycle. Our empirical estimate
for the 155 mm shell is consistent with Boone’'s model in three respects. First, the low
estimated learning rate of five to eight percent corresponds to Boone’s general prediction
that learning in contemporary complex production processes proceeds more slowly than
in historical reference industries. Second, the complexity of the supply chain — especially
dependence on a handful of isolated suppliers of nitrocellulose, TNT (trinitrotoluene), and
RDX (hexogen) — represents precisely the type of structural constraint that Boone’s mod-
el identifies as a source of flattening. Third, the fragmentation of the European defence
market into 27 national systems (Calcara & Simén, 2024) prevents the full realization of
economies of scale that would amplify the learning effect.

The empirical finding is therefore consistent with hypothesis H2 and provides explor-
atory support for the applicability of Boone’s revision of Wright's Law to the case of Euro-
pean war reindustrialization. The learning curve exists, but it is substantially flatter than
classical expectations — with direct implications for the long-term projection of unit costs
in wartime mobilization.
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Limits of War Reindustrialization: Discussion

The findings of this article — the systemic capacity gap and the empirical flattening of
the learning curve — should be interpreted in the context of the structural constraints that
together define the limits of contemporary European war reindustrialization. Three groups
of such constraints deserve explicit discussion.

The first group concerns bottlenecks in the production of energetic materials. Nitrocel-
lulose, TNT, and RDX form the basis of every artillery shell, and the European supply chain
for these materials is structurally fragile. Nitrocellulose production in Europe depends on
cotton linters, a raw material for which more than 70 percent of market needs are cov-
ered by imports from China (Defence Matters, 2024). TNT production is concentrated in
a single major producer in Poland, with marginal additional capacities in the countries of
Southeastern Europe (Defense News, 2026). The acquisition of civilian chemical facilities
by major defence companies — Rheinmetall’s purchase of Hagedorn-NC (Defense News,
2025), the restart of Eurenco’s facility in Bergerac (Defense News, 2024), and the acquisi-
tion of the Walsrode facility by Czechoslovak Group (Czechoslovak Group, 2025) — repre-
sents an explicit acknowledgement that the problem is structural and requires new capital
investment, not merely the expansion of existing capacities.

The second group of constraints concerns the fragmentation of the European defence
market. Davide Genini analyses in detail the legal and regulatory heterogeneity that pre-
vents the emergence of a single European market for defence goods, despite the Com-
mission’s institutional efforts (Genini, 2025). It has also been shown that French and Ger-
man national preferences produce structurally different reindustrialization trajectories, with
different implications for efficiency (Calcara and Simdn, 2024), while Mueller estimates
that more efficient European cooperation in procurement and research could save up to
30 percent of current defence budgets, which represents an indirect measure of the ineffi-
ciency of the existing model (Mueller, 2025).

The third group of constraints is related to labour. Without a sufficient number of
welders, machinists, and chemical engineers with appropriate security clearances, no
announced production capacity can be achieved within the envisaged timeframe. This
factor is systematically underestimated in the academic literature, which itself constitutes
a research gap that future studies should address.

The implications for the theory of learning curves in defence production are significant.
Our findings suggest that Boone’s model offers a more adequate description of actual
dynamics than classical Wright's Law under contemporary conditions of fragmented, re-
source-constrained, and capital-intensive defence production. The implications for Euro-
pean Union defence policy are more complex. On the one hand, the systemic character
of the capacity gap means that policy announcements must be treated with caution — with
consequences for the credibility of deterrence. On the other hand, the low learning rate
suggests that increasing production will not automatically generate a reduction in unit
costs, with implications for the overall costs of long-term wartime mobilization.
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Summary

his article started from the assumption that the concept of war reindustriali-

zation, as used in policy discourse and in part of the academic literature after
2022, requires stricter operationalization in order to function as a useful analytical
instrument. We formulated two empirically testable hypotheses and, using publicly
available data on the production of 155 mm artillery ammunition in the European Un-
ion for the period 2022-2026, arrived at two main findings.

The first finding — a systemic capacity gap, measurable by means of the proposed
Capacity Gap Index and supported by values below 100 across all observed years
— supports hypothesis H1 and implies that political rhetoric on successful European
war reindustrialization must be treated with caution. Announced targets and delivered
capacity differ in a way that is not incidental, but structurally determined. The second
finding — an indicative estimate of the deviation of the empirical learning curve in the
production of 155 mm shells from classical Wright's Law, with a learning rate in the
range of five to eight percent per doubling of cumulative production — is consistent
with hypothesis H2 and suggests that Boone’s revised model is a more adequate the-
oretical framework for contemporary defence production. Rigorous regression testing
on a systematically collected dataset remains beyond the scope of this article and is
identified as a subject for future research.

The contribution of the article is twofold. Conceptually, it proposes an operational
definition of war reindustrialization based on two measurable indicators — the capacity
gap and the learning economy — which move beyond the metaphorical use of the
term. Empirically, it provides one of the first systematic analyses of the relationship be-
tween announced and delivered capacities for 155 mm ammunition in the EU, togeth-
er with a preliminary, public-source-based assessment of Wright's Law applied, on an
exploratory basis, to the wartime ramp-up process of European artillery ammunition.

The limitations of the article are primarily related to the incompleteness of public
data on prices and capacity, as well as to the heterogeneity of sources that must be
triangulated in order to arrive at coherent aggregate values. Future research could
proceed in three directions: a deeper analysis of labour as a binding constraint on
war reindustrialization; the application of the CGl methodology to other segments of
defence production, such as air defence, armoured vehicles, and drones; and a quan-
titative comparison of the European learning curve with the Russian and American
cases, which would enable more robust generalizations about the limits of Wright's
Law under contemporary conditions of high-intensity warfare.
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PATHA PEUMHOYCTPUJATIM3ALNJA EY:
KAMNAUWUTETHW JA3 N PAJTOB 3AKOH Y
MPON3BOOKN MYHULINJE KAITMBPA 155 mm

CnaseH KHexesuh'

LocmaerbeH: 8.5.2026. Jesuk pada: Cpncku
KopueosaHo: 23.5.2026. Tun pada: MNMperneaxu pag
lpuxeahen: 8.6.2026. DOI 6poj: 10.5937/vojdelo2602137K

AﬂCTpaKTZ Y ynaHky ce UCnuTyjy rpaHuLe caBpeMeHe paTHe pe-
nHagyctpvjanusauvje Esponcke yHuje (EY) kpo3 npoussogmy
apTurbepujcke MyHuumje kannbpa 155 mm y nepuogy 2022-2026. ro-
auHe. lMonasehu og npetnocTaBke Aa paTHa pevHaycTpujanusaumja
3axTeBa CTPOXY oOnepauvoHanu3auujy Hero LITO je Hyau CaBpeMEHM
MONUTUYKW AMCKYPC, (DOPMYNULLY Ce ABe XMnoTese: npea TBpau Aa no-
CTOjV CUCTEMCKM ja3 n3mely HajaBMbEHNX 1 UCMOPYYEHNX MPOU3BOGHNX
KanauuTeTa, a Apyra Aa knacudHu PajtoB 3akoH (Theodore Paul Wright)
He ycneBa 06jacHUTM LIEHOBHY AVHAMWKY TOKOM paTHOT ramp-up npoLie-
ca. YBoam ce HOBW UHCTPYMEHT — VHaeke kanaumTeTHor jasa (Capacity
Gap Index — CGl), a log-log cneuuchukaumja Kpuse yuera npumetsyje
ce, Ha eKcnnopaTBHOj OCHOBM, Ha LIeHOBHY AuHamuky. Metogonoruja
TpUaHrynupa jaBHO AOCTYMHE W3BOPE: KOPNOpaTWUBHE FOAWLIHE U3-
BelUTaje Bogehmx eBponckux nponssohada, nyonvkauuje CTOKXonMcKor
MefyHapOAHOT UHCTUTYTA 3@ UCTPaXMBake MUPA Y MHCTUTYLIMOHAMHE
JokymeHTe EY. Hanasu vgy y npunor npBoj XMMnoTesun Y KOH3UCTEHTHU
cy ¢ apyrom: BpeaHoctn CGI octajy ncnog 100 kpo3 Lenv nocmaTpaHm
nepvod, a VHAWKaTBHA NpOoLeHa CTone yyewa of net 40 ocam npo-
LleHaTa no yABOCTPYYeHYy KymMynaTvBHE NpOM3BOA4HE 3HATHO je Huxka
0f KnacuyHo oyekmBaHor pacnoHa og 10 go 25 npoueHata — pesyntar
KOH3UCTEHTaH ca byHeoBuM peBuampaHuMm mMopenom. CTPYKTYpHM y3-
pOLW CMELLTEHW CY Y TPU rpyne orpaHnYeH-a: ycka rpna y npov3BoaHu
€HepreTckux matepujana, dparMeHTaLmja eBponckor ogopambeHor Tp-
XWLUITa 1 orpaHuyeHa NoHyaa kBanudukoBaHe pagHe cHare. 3akibyyyje
ce [la caBpeMeHa eBporcka paTHa pevHaycTpujanmusaumja y cerMeHTy
MYyHWLWje NoKasyje ckanupawe, anu He 1 eKOHOMUjY yyerba Kojy npea-
Bufa knacuyHa Teopuja.

1 YHusepautet y bawoj Ilyun, ®akyntet nonutnykmx Hayka, bocHa n XepueroBuHa, e-mail:
slaven.knezevic998@gmail.com, https://orcid.org/0009-0002-7691-9526
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KrbyuHe peun: pamHa peuHdycmpujanu3sayuja, kanayumemHu ja3,
Pajmoe 3aKkoH, Kpuea yyema, MyHuuuja kanubpa 1565 mm, Eeporncka
yHuja, o0bpambeHa uHOycmpuja, byHeos modern, uHOeKc Kanayumem-
Hoe jasa

YBog

yCKa MHBa3uja Ha YKpajuHy, Koja je nodena 24. debpyapa 2022. rogmxe, no-

KpeHyna je npouec CTPykTypHe TpaHcopmaumje eBponcke onbpambeHe WH-
ayctpujcke H6ase Koju je y NOMMTUYKOM OUCKYPCY U akageMcKoj nuTepaTtypy noctao
Mo3HaT kao paTHa pevHaycTpujanusauuja. TepMuH 03HavyaBa KOOPAMHWUCAHM Hanop
[pxaBa ynaHuua Esponcke yHuje n eBponckux oabpambeHnx komnaHuja ga, HakoH
BYLLIE O TPU AeLieHNje MUPHOLOMNCKOr pa3fyunBata, y KpaTkoM poky obHoBe 1 npo-
LuMpe KanauuTeTe 3a NPOM3BOAHKY KPUTUYHE BOjHE OMpemMe W NOTPOLUHE BojHe pobe
(Calcara, Gilli & Gilli, 2023; Knezevi¢, 2025). Mefy cBum cermeHTMa 3axBaheHuM
OBOM TpaHcopMaLMjoM, NPOU3BOAHA apTUIbepujcke MyHULmje kanubpa 155 mm
no HATO cTaHgapay 3aysena je cpeguilibe MecTo. 3a To NocToje ABa pasnora. [psu
j€ WHTEH3UTET NOTPOLLHKE Ha YKPajUHCKOM (PPOHTY, rae je y nojeauHuM nepuogumMa
[AHEBHW YTPOLLAK rpaHaTa npemalumBao npefpaTHy roguilkby NpoussBodmy Lene 3a-
nagHe EBpone (Watling & Reynolds, 2024). [pyru je uikbeHnua aa je MyHuumja Ka-
nmbpa 155 mm nocTana cuHergoxa 3a cnocobHocT 3anaga Aa noapxu YKpajuHy u
Lumpe, fja OAroBOPU Ha M3a30B KOHBEHLMOHAMHON paTta BUCOKOT UHTEH3WTETA.

Monutnuka M Megmjcka penpeseHTaumja OBOr NpoLeca Harmke Crmumn ycnewHe
mobunusauuje. fognLlbn NPOU3BOAHU LUIBEBM KOje Cy HajaBunu Boaehn eBponcku
npomssofjayun — Rheinmetall, Nammo, KNDS, Nexter, BAE Systems — ymHoxaBanu
Cy ce 13 MeceLa Y mecel, a EBponcka komucuja je, Kpo3 mexaHusme Akta o nogpLu-
um npoussoghu MyHuupje (Act in Support of Ammunition Production — ASAP) v no-
Tom EBponcke onbpambere nHaycTpujcke ctpaternje (European Defence Industrial
Strategy — EDIS), ekcnnvuuTtHO ycBOjUna unib 04 ABa MUIIMOHA rpaHaTa roauLlibe 4o
kpaja 2025. roguHe (Fiott, 2024). Akagemcka nutepaTtypa Koja npaTtv OBy AMHAMUKY
octaje, MeflyTnm, cysgpxaHuja. Y metacuHTesn 172 n3sopa O MHTErpaumju eBpon-
ckor ofbpambeHor TPXKMLITa eKCMUUTHO ce HaBoau fa popmariHe aHanuse Kpu-
BMX y4erba U eMnupujcke npoLeHe edukacHoCTU ramp-up npoueca y ogbpambeHoj
MHOYCTPMWjU OCTajy HedoBOIbHO McTpaxeHo nogpydje (Mueller, 2025). Takohe, yno-
30paBa Ce Ha CTPYKTYpHY HanetocT uamehy KpaTKOpOYHEe CMPEMHOCTU U OYropoyHe
nHOBauMje, cyrepuwyhu fa 6p3o ckanvpare NPOVN3BOAHE HUje TPXKULIHO HeyTparnHo
HU TexHonoLLkKn nuHeapHo (Calcara et al., 2023).

MNMonasHa mpetnoctaBka OBOr YnaHka jecte Aga nojam patHe pevHaycTpujanusa-
LMje 3axTeBa CTPOXKY onepaLuoHanusalmjy Hero WTo je Hyau NOnuTUYKKU OUCKYPC.
KoHkpeTHO, nocTaBrbamo Asa MefycobHO noBe3aHa, anu aHanuTUYKu OABOjMBA UC-
TpaxmBayka nuTamba. [1pBo, KOMNMKO je CUCTEMCKA, 3a pasnuKy of CryvajHe Unu komy-
HUKaLMjCKW YCNOBIbEHE, pasnuka n3mehy HajaBrbeHor 1 UCMOPYYEHOr KanauumTeTa 3a
NpoM3BoAHY MyHULMje kanubpa 155 mm? dpyro, ocTBapyje nu LUNPeHe NPOU3BOaHE
E€KOHOMMjY y4ena y cknagy ¢ PajToBUM 3aKOHOM — eMnupurjckoM npasuHoLhy, Npsu
nyT hopmManu3oBaHOM Y MHOYCTPUJCKOM UHXeEHEPCTBY TpuaeceTux roguHa 20. Beka
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1 HEeQABHO peBmampaHoM y pagy JaHa byHea (Boone et al., 2021), npema kojoj cBako
YOBOCTPYYEH-E KyMynaTvBHE NPOWU3BOAH-E MOBMayn KOHCTAHTaH NPOLEeHTYanHu nag
JEAVHNYHMX TpOLLKOBa?

Xunotesa Kojy U3HoCcuMMO ABOCTpyKa je. MNpea xunotesa (H1): kanaumteTH! ja3 us-
Mehy OHOra LUTO je HajaBIbeHO 1 OHOra LUTO je UCMOPYYEHO jecTe CUCTEMCKY U onepa-
TWBHO MeprbMB NOMONY MHCTPYMEHTA KOoju YBOAMMO Y OBOM YnaHky — Minaekca kana-
umutetHor jasa (CGl). pyra xunotesa (H2): PajToB 3aKOH y CBOM Knacu4HOM 06nuKy
He objaluHaBa LIeHOBHY AMHAMUKY rpaHaTe kanubpa 155 mm y nepuogy 2022-2026;
emnupujcka KpvBa yyera rnokasyje (heHOMeH 3apaBtbiBarba KOH3UCTEHTaH ¢ byHe-
OBUM MOZESIOM, KOju ce BGaBu BUCOKO KOMMMEKCHOM, )parMeHTUCAHOM W PEeCYpCHO
orpaHu4eHomM npomssogHoM (Boone et al., 2021).

JonpuHoc unaHka je ABOCTpyK. KoHuenTyarnHo, npeanaxemo onepaTtvBHy Je-
buHULMjy paTHE peuHAycTpujanusaumje 3acHOBaHy Ha [ABa MeprbiBa MHAMKaTopa
Koju Hagunase Metadopuyky ynoTpeby TepMuHa OOMUHAHTHY Y MOMUTUYKO]j NuTe-
paTtypu. Emnupujckn, Hyaumo jeaHy o npBMX CUCTEMCKUX aHanusa ofHoca uamehy
HajaBIbEHMX W UCMIOPYYEHUX KanauuTeTa NpousBoake MyHUumje kanubpa 155 mmy
EBponckoj yHuju 3a nepuog 2022—2026, Kao 1 NpenMMUHapHy, Ha jaBHUM M3BOpUMa
3acHOBaHy npoLeHy PajToBor 3akoHa y ycnoBMma paTHOr ramp-up npoLeca eBporcke
apTUrbepKjcke MyHuUmje.

TEOPUJCKWU OKBUP
[Mojam paTHe penHaycTpujanmnsauuje

lMojam paTHe peuHaycTpujanusaumje, OHako Kako ce yCTanmo y ynoTpebu HakoH
2022. roauHe, genyje y TpM aHanuTuyka peructpa. Y npBoM, JOMWUHAHTHOM peruc-
TPy nonuTuKa, yHKLMOHULLE Kao ornLiTa MeTacopa 3a peakTUBHW OLroBOp e€Bpor-
CKUX Ap>KaBa Ha LLOK paTa BUCOKOT MHTEH3UTeTa y YKpajuHu, Hajuewhe 6e3 npeumnsHe
onepaunoHanusaumje n 6e3 MeprbMBMX MHAMKaTopa. [dpyrv peructap, npucyTaH y
LOKymeHTMMa EBponcke komucumje u nsselutajuma EBponcke onbpambere areHumje,
Be3yje TEPMMH 32 KOHKPETHE MHCTPYMEHTE: AKT O NOAPLULM NPOU3BOAHW MYHULMjE
(ASAP), EBponcky onbpambeHry nHayctpmjcky ctpaternjy (EDIS), Mporpam espon-
cke onbpambere nHaycTpuje (European Defence Industry Programme — EDIP) u, og
2025. roguHe, nnaH ReArm Europe / Readiness 2030. Tpehu perucrtap, Hajmarbe pas-
BUjEH @ UCTOBPEMEHO HajBaXHMWjW 3a akageMcKy pacnpasy, 3axTeBa popmarHy one-
paumoHanusaumjy — n ynpaso Ha TOj Ta4yku noctojeha nutepatypa ocTaje cy3apxaHa.

Buwe HegaBHux ctyaumja obpafyje CTpykTypHe AMMEH3uje OBOr npoueca, anu
6e3 jegmHcTBEHOr Nojma, onucyjyhn ,re0eKOHOMCKM 3a0KPET” Y NOMUTULM €BPOMNCKOT
ofabpambeHor TpxUWTa, MaeHTUGUKYjyhn nomak of MHCTpymeHata nubepanusauuje
Ka MHAYCTPWJCKOj MOMUTULM Kao AWjarHOCTUYKW NoKasaTesb pevHaycTpujanusaumje
(Fiott, 2024). [laBnge heHnHn aHanuavpa npaBHY peKOHGUrypaumnjy eBporncke oa-
OpambeHe mHOycTpujcke Ga3e, Harnawasajyhu Aa HOBE perynatopHe apXWUTEKType
HUCY CUMHXPOHW30BaHe ca CTBapHUM MHAycTpujckum kanauutetma (Genini, 2025).
Llonnon XaysopT (Howorth, 2025) noctasrba Wwupy CTpaTeLKo-UHCTUTYLIMOHAMHN
OKBMWp, pacnpasrbajyhu 0 eBonyuumju ogHoca usmehy ogbpambeHux ctpyktypa EY u
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HATO-a. AnToHno Kankap u Jlyuc CumoH getarbHO ucnutyjy dpaHLyCcKo-Hemadke
pasnuke y Mogeny WHAyCTpujcke capadre, nokasyjyhu aa HaumoHanHe npedepeH-
LiMje NPOU3BOLE CTPYKTYPHO pPasnmunTe nyTake penHaycTpujanmsaumje yHytap came
Yhuje (Calcara i Simén, 2024). Tobujac Munep, y Ao caga HajobUMHWjoj MeTacuHTE3N,
EKCNNUUMTHO Npu3Haje Ja eMnupujcka aHanmaa ramp-up UHaMUKE U KpUBKX yYera
y CaBpeMeHOj eBponckoj oabpambeHoj NPOn3BOAHM OCTaje HEeAOBOIbHO UCTPaXEHO
noapyyje (Mueller, 2025).

Y cknagy ¢ oBUM Npernenom nutepatype, Npeanaxemo pagHy geduHnuuumjy: pa-
THa pevHaycTpujanu3auymja jecte KOOPAMHUCAHN NPOLEC LWMpeHa oadpambeHnx nH-
LYCTPUjCKMX MPOM3BOAHKX KanawuuTeTa, MOKPeHyT nepLenumjom akytHe 6e36eaHocHe
npeTHe, 0CTBapeH KoMOMHALWMOM ApXaBHE MHTEPBEHLUMje, ynarawa npuBaTHoOr ka-
nuTana v MHOyCcTpmjcke pekoHdurypauuje, Te Meprous nomohy Ba OCHOBHA MHAMKA-
TOpa — kKanauWTETHOr ja3a (pasnuke u3Mehy HajaBrbEHOT 1 UCMOPYYEHOr NPON3BOAHOT
KanauuTteta) 1 eKoHoMUje yyera (LleHOBHE ¥ NPOM3BOAHE AUMHaMUKe TOKOM npoLeca
ckanupama).

PajToB 3aKkoH 1 KpuBe yyYena y oabpambeHoj
NPON3BOAHM

Opyrn koHuenTyanHu cTy® ynaHka jecTe emnupujcka NpaBWUIIHOCT Mo3HaTa Kao
PajtoB 3akoH, unjy caBpemeHy pechopmynaumjy Aaje pag byHea n capagHuka (Boone
etal., 2021). Y cBom knacmyHom 06nvKy, NpaBMIIHOCT TBPAM Aa CBaKO YABOCTPYYEHE
KymMynaTvBHe NpOM3BOAH-E JaTe jeAuHuLE MOBMayYM KOHCTaHTaH NpoLeHTyanHu nag
HoEHUX jJeAMHUYHIX NPOM3BOAHUX TpoLLKoBa. CTona naga — no3Harta Kao cTona yvera
— eMnu1puWjCK1 Bapupa o MHAYCTpUje A0 MHAYCTPUje, anu ce Y MHAYCTPUjCKUM CEKTO-
puMa C BUCOKVM YAENOM Ibyackor paga TunnyHo kpehe usmehy 10 n 25 npoueHata
no yaBocTpyyewy. [eleHnjama je PajToB 3aKOH CMyXuo Kao CTaHOap4Hu anat 3a
NpOLIEHy TpoLLIKOBa ogbpambeHmx cuctema y Cepmjckoj Mpon3BoaHM, NOCeBHO y KOH-
TEKCTY Ba3ayxomnsioBHe MHAYCTpuje v cnoxeHux nnatdopmm (Calcara, Gilli & Gilli,
2023).

KnacuyHa copmynauuja, MefyTum, CBe TeXe ce NpUMerbyje Y CaBpPEMEHOM KOH-
TeKkcTy onbpambeHe npounssoghe 1 byHeoB mogen (Boone et al., 2021) ekcnnuuut-
HO YBOAW NapameTap 3apaBHbMBata Koju 0byxBaTa eMnupujCKM youeHn edekaT cee
Mak-er nafa LeHe TOKOM KacHWjux gasa Npou3BOAHON Lukiyca. Pa3nosn sapaBrbiu-
Baba CTPYKTYpHE Cy npupoge: pactyhu yaeo aytomatusauvje cmamyje npocTop 3a
TpagMLUMOHAmHO ,y4Yere Kpo3 pag’; CrOXEHOCT naHaua cHabaoeBara yBoaW Tauke
koje ce He mory npeBa3vhu 6e3 HOBUX KanuUTanHUX ynarakwa; PecypcHa orpaHnder-a
y 0BnMKy KPUTUYHUX CUPOBMHA U KBanUUKOBaHe pafHe cHare Aenyjy kao 4BpcTe
ropke rpaHuue. Y espornckom ogbpaMmbeHoM KOHTEKCTY OBa OrpaHuyera AodaTHO
Cy nojayaHa gparMeHTaLmjom TpXMLWTa 1 perynatopHom xeteporeHowhy (Calcara &
Simon, 2024).
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KoHuenTyarnHa cnuHTesa n dpopmynmcame
Xxunoresa

KomOunHOoBake KOHLENTYanHor anapata patHe pevHaycTpujanusauuje ¢ byHe-
0BOM peBu3mnjoM PajToBor 3akoHa omoryhaBa dhopmMynucame gBe emMnupujcku npo-
BeprbuBe xunotese. Xunotesa H1 nonasu of 3anaxara Ja je petopuka nonmtuke
CUCTEMCKM CKINOHa npeuermBakby Oyayhux kanaumteTa — npenosHatbMe obpasal, y
KOpNOpaTUBHO]j KOMYHUKALMX U Y UHCTUTYLIMOHANHUM LirbeBUMA KOju npaTe eBpon-
CKy paTHy peuHaycTpujanusaumjy og 2022. roguHe. AKo je Taj obpasal, CUCTEMCKM,
MaHudgecToBahe ce ka0 MepSbMB KamauuTeTHM ja3 KOju HWje CryvajHor kapakTtepa.
Xunotesa H2 nonasu og byHeoBor yBuaa Aa KnacuyHu PajToB 3aKOH BULLE HE BaXu Y
CBOM YMCTOM OBNKMKY Y cCaBpeMeHO] KOMMMEKCHO] NPOM3BOAHW. [pUMEHEHO Ha cy-
yaj rpaHate kanubpa 155 mm — npoun3Boaa BUCOKe CTaHaapam3auuje, anv 3aBUCHOT
on hparMeHTUCaHOr naHua cHabaeBaka eHepreTckuM MaTtepujanuma — O4ekyjeMo
3apaBHEHY KPUBY y4era YMECTO KnacuyHe eKkCrnoHeHuujanHe.

METOOOJIOIMJA
NHoekc kanaumMTeTHOr jasa

OnepaumnoHanm3aumja npee XMNoTe3e 3axTeBa MeprbyB MHAMKATOP Koju obyxBaTta
pasnuky nsmeny HajaBrbeHOr 1 CTBApHO UCMOPYYEHOr KanauuTeTa y 4aToM nepuoay.
Y 0BOM unaHKy yBoauMmo MHgekc kanauuTeTHor ja3a (Capacity Gap Index — CGl),
AeduHMCaH Kao 04HOC UCMIOPYYEHOT NPeMa HajaBMbeHOM roAMULLHEM KanaumTeTy, us-
PaXKeH y NpoLeHTMMa:

CGI t=(Q dt/Q_at) x 100

roe Q_d,t o3HayaBa AOKYMEHTOBAHY FOAMLUY NPOU3BOAHKY MyHUUMje kanubpa
155 mm ocTBapeHy yHyTap EBporncke yHuje — CTBapHy NpPOM3BOAMY, UCKIbYYYjyhn
ncnopyke YkpajuHu n Habaske n3 Tpehux 3emarba — y roguHm t, a Q_a,t HajaBrbe-
HW FOAMLLKGW KanaumTeT 3a UCTY roAuHy, Npema HajHOBW|Oj Taga AOCTYNHOj Kopropa-
TUBHOj AN MHCTUTYLUMOHANHOj npojekumjn. BpeaHoct CGI og 100 o3HavaBa noTnyHo
0CTBapet-e HajaBrbeHOr Lurba; BpegHocTu uenog 100 o3HavaBajy kanauuTeTHu jas;
BpeaHocTn usnag 100, Koje 03HayaBajy Hady4mnHak, eMnupmjcku cy petke. Mngekc ce
padyHa 3acebHo 3a cBakor of net Bogehux eBpornckux npoussohaya v arpervpa Ha
HUBOY EBponcke yHuje.

EkcnnopatueHa npoueHa PajToBor 3akoHa

[pyra xunote3a ucnutyje ce Kpo3 ekcniopaTtueHy /og-log perpecuoHy cneuudgu-

Kauwujy komnatubumnHy ¢ knacudHom PajtoBom cpopmynom. Monasumo of jegHauvHe:
InP_t)=a+B-In(C t)+¢_t

roe P_t osHauaBa npoceyHy LieHy rpaHate kanubpa 155 mm y rogum t, C_t ky-

MynaTuBHY €BPONCKY NMPOW3BOAHY A0 rofAuHe t, o KOHCTaHTHM YnaH, B enacTMyHoCT
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Koja onucyje KpuBy yyera, a €_t cnyyajHy rpeluky. CTona yyera padyyHa ce kao L = 1
- 2"B. BpegHocTtu L y pacnoHy og 10 oo 25 npoueHaTta eMIUpWjCKi Cy KOH3UCTEHTHE
ca PajToBuM 3aKOHOM y MHOYCTpWjama C BUCOKWM YAEenoM rbyackor paga. BpegHoctu
L 6nmcke Hynw, unu HeraTMBHe, yKasyjy Ha 3apaBhBaHbe KpUBE, TO jECT Ha Heycnex
knacuuHor mogena aa o6jacHu LeHoBHY AnHamuky. C 063MpoM Ha orpaHnyersa jaBHo
JOCTYMHMX nogataka O LeHama, perpecuoHa cneuudukalmja y 0OBOM YnaHKy npu-
Mekyje ce Ha MHAMKATUBHOj OCHOBW, Y3 €KCNMLUMTHO padyMeBame Ja nyHo perpe-
CMOHO TecTUpare Ha CUCTEMATCKM NMPUKYNIbEHOM CKyMy rnojaTaka ocTaje npegmer
HapegHUX UCTpaxuBama.

3Bopu nogaTtaka v orpaHuyera

Mogauy o HajaBrLEHOM KanauuTeTy U3BEAEHU CYy M3 KOPNOPaTUBHUX FOOMLLIHUX
n3sewTaja net Bogehux esponckux npoussohada (Rheinmetall AG, Nammo AS,
KNDS, Nexter Systems n BAE Systems plc), caonwrterba ynyheHnx nHsectutopuma,
Te U3 NapnameHTapHux cacnywara y byHgecrary, dpaHuyckoj HapogHoj ckynwTu-
HU 1 EBponckom napnameHTy. [Mogauy o MCNopy4YeHOM KanauuTeTy TpuaHrynupajy
ce n3 nybnukauuja CTokxonmckor MeflyHapogHOr MHCTMTYTa 3a UCTPaxuBake mMupa
(SIPRI, 2024; SIPRI, 2025), ussewutaja EBponcke ogbpambeHe areHuuje 1 u3BeLUTaja
Royal United Services Institute (Watling & Reynolds, 2024). lNMogauu 0 LEHOBHO] An-
HaMuLK rpaHate kanubpa 155 mm npukynybeHn cy M3 TpaHCNaPEHTHUX jaBHUX M3-
BOpa — Hajuelwhe napnameHTapH1x M3BelLTaja o HabaBkama, caonwiTera EBponcke
KOMWUCHje y KOHTEKCTY MexaHn3ma ASAP 1 TeHaepcke JOKyMeHTaumje Apxasa YnaHu-
ua. Tamo rae je KopnopaTuBHO UNW UHCTUTYLIMOHANHO obenofarbuBake HenoTmnyHo,
nojedvMHa4yHV nodaum 4o4aTHO Ce YHaKPCHO MpoBepasajy Y YrneaHuM cneumjanuso-
BaHUM oabpambeHnM Meaujuma, a cBaka TakBa Tauka eKCMMMUMTHO ce LuTupa Ha
MecTy ynoTpebe.

EkcnnuumTHO ce npusHajy YeTupy orpaHnyera nogataka. pBo, jaBHO AOCTYN-
He ueHe rpaHaTte kanmbpa 155 mm HenoTnyHe Cy M NognoxHe pasnukama usmehy
TUNoBa npojekTuna (ctangapaHn pasophHu npojektun M107, npojektun ERFB-BB
[Extended-Range Full-Bore Base-Bleed] n BofieHa BapujaHTa EXCALIBUR) n TeH-
[epcKe AOKYMEHTaLUmje ApXasa YnaHuua Tamo rae Kao OCHOBHY jeAWHULY KOPUCTUMO
npocek cTaHaapaHe HesoheHe rpaHate. [pyro, KopnopaTuBHe HajaBe NOHekapn ce
peBuAavpajy TOKOM rognHe Te KOPUCTUMO HajHOBW]Y BEP3WjY KOja BaXW y AaTOj FOQUHMW.
Tpehe, arperauyja Ha H1BOY EY npetnoctaerba MefycobHy ynopeanBoCcT pasnuyu-
TWX M3BOpa — NPETNOCTaBKy Koja ce TeK cafa NpoBepasa y akageMcKoj nutepaTtypu.
UeTBpTO, emnupujcka NpoLeHa Yy Nornasrby O KPMBOj Y4eHa UHANKATUBHON je Kapak-
Tepa; CTPOro perpecuoHo TECTUPakbe Ha CUCTEMATCKY NPUKYMIbEHOM CKyny nodartaka
0 jeMHNYHMM LieHama no npow3sohady v TUny NpojekTuia octaje u3BaH gocera 4oc-
TYMHKX jaBHUX U3BOPa U UAEHTUDUKOBAHO je Kao NPEeaMET HapeaHWX UCTPaXuBakba.
Csa orpaHnyera CucTemaTtcku ce y3umajy y 003unp Kpo3 KOH3EpPBATUBHO TyMaveH-e
Hanasa v usberaBare Y3pPOUHMX TBPAHM KOje NpeBasunase rpaHuLe AOCTYMHMX no-
faraka.
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KAMNAUUTETHW JA3: EMIMTUPUJCKA AHATIU3A
HajaBreeHu kanauntet Bogehmnx nponssohnava

Mepwrog 2022—-2026. obenexeH je y3acTonHUM HajaBaMa MpOoLUMpEHa kanauuTe-
Ta 3a NPoM3BOAHY MyHUUMje Kanmbpa 155 mm cBux net Bogehux eBpomnCKMX Mpo-
n3sohaya. HajambuumosHuje HajaBe gonase og Rheinmetall-a, koju je HU30M jaBHUX
n3jaBa noctasno umb og 1,5 munuoHa rpaHata rogmwke o 2027. roguHe. Cpe-
O1WHa KOMNOHeHTa Tor umrba jecte HoBa thabpuka Werk Niedersachsen y Yutepny-
Cy, unju nnaH ramp-up-a npegsuha go 25.000 rpaHata y 2025 (asa nywramwa y pag),
140.000 rpaHata y 2026. n nyHux 350.000 rpaHata y 2027. roguHu (Rheinmetall AG,
2025a). Ynopego, Rheinmetall je npowmpuro 1 cBoje LwnaHcke onepauuje, cteveHe
npeysumareM komnaHuje Expal Systems, koje cy Aeo uctor mpexHor uurba 3a 2027.
roguHy. MNMopen Tora, Rheinmetall je og 2022. rognHe ycnoctaBuo nNpousBogHe Unu
AUCTpUBYTUBHE apaHXMaHe y NneT 3emarba, Y3 HajaBrbeH WeCTn U cegMU 3ajeiHNYKM
nopyxeart y byrapckoj (npeko BM3 — Basosckv MawwmHorpagbenmn 3asogw) u Jlntea-
HUju (y naptHepctBy ca EPSO-G Invest u Giraité Armaments Factory) (Rheinmetall
AG, 2025b; The Defense Post, 2025; Knezevi¢, 2025).

Nammo, apyru Hajgehn eBponcku npou3sofad, HajaBKo je 3HayajHa noeehaka
KanauuTteTa y CBOjUM HOPBELLKAM W (PMHCKMM MOrOHMMA, Y3 HOBA ynarawa y npoms-
BOAOY NoroHckor nywera (Defense News, 2023b). KNDS, 3ajegHundka rpyna HacTa-
na cnajaem KMW-a (Krauss-Maffei Wegmann) n Nextera, HajaBuo je npoluvpera
Ha CBOjUM (bpaHLyckuM 1 BenrvjckuM noroHMMa 3a npowssogwy rpaHata. Nexter,
kao camoctanHu opeHg KNDS-a y ®paHuyckoj, HajaBmo je 3HaTHO nosehawe npo-
13BoAdH-€ rpaHaTa kannbdpa 155 mm og 2024. roguHe, kao A0 LUMPEr YTPOCTpyYersa
(hpaHuUyckMx KanauuTeTa 3a MyHuuujy Benukor kanmbpa (Defense News, 2023a).
BAE Systems plc, Hajpehu GpuTaHCku akTep, HajaBMo je HOBW MOMOH 3a eHEpreTcke
maTepuvjane v 3aBplUHy obpady rpaHaTta Ha cBojoj nokaumju Glascoed y Bency, ¢
HajaBIbEHVM KanauuTeToM y AeceTMHaMma xurbafa rpaHata roguiike (The Engineer,
2025). Ha arperatHoM HMBOY 361pHE HajaBe eBPOMNCKMX 1 BpuTaHcKkmMx nponssohaya
3a 2026. roguHy Harmwy Uuiby o 2,8 o 3 MunmoHa rpaHata roguwre (Béraud-
Sudreau et al., 2024).

MCHOpy‘-IeHI/I KanauuTeT n arperatHa aAMHamMunka

Kaga ce ynopeau ca mcnopyyeHuM KanauuTeToM, Cruka ce 3HaTHO Mewa. Ha
OBOM MECTY HYXHO je TEPMMHOMOLLKO MNOojallHere, jep KOMyHUKaumjcka nonmuTuka
HaCTOju Aa Kao 3aMeHIbUBE TPETUPA NeT BeNn4mMHa Koje ce Mopajy ApKaTv aHanuTuy-
K1 0OBOjEeHMM: (i) HajaBrbeHW KanauuteT — 06uM NPOM3BOAHE KOjU NpousBofay unu
MHCTUTYUMja jaBHO NpojekTyje; (i) NpoLereHn eheKTUBHM KanaunuTeT — 06uM peanHo
[OCTWKaH y [aToj roAvHU Kaja ce yamy y 063up orpaHudersa UHMyTa u pagHe cHa-
re; (iii) cTBapHa Npom3BoaHa — KONMYMHa rpaHaTa kanubpa 155 mm fokyMeHTOBaHO
npou3eeaeHnx yHytap EBponcke yHuje y T0j roguHm; (iv) ncnopyke YKpajuHu — konu-
4MHa pu3nykK NpeHeceHa, 6e3 0b3vpa Ha TO rae je npousseneHa u (v) Habaske 13
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Tpehux 3emarba — rpaHaTte HabaerbeHe n3BaH EBponcke yHuje. MHaekc kanaumTeT-
HOT ja3a y OBOM 4naHKy noBesyje kateropujy (i) MCkIby4nBo ¢ kateropujoM (iii): mepu
[OKYMEHTOBaHY €BPOMNCKY NPOU3BOAHY Y OAHOCY Ha HajaBIbeHU KanauuTeT U Hamep-
HO WCKIbYYyje W ucnopyke YkpajuHu 1 Habaske 13 Tpehux 3emarba. MoyeTHa 2022.
rogvHa 3aTekna je eBponcKu CEKTOP C NPOLEeHEHOM FOAMLLH0M NPOU3BOAHO0M O OKO
230.000 go 300.000 rpaHata Ha HMBOY EBponcke yHuje, LUTO je ucnog BULLEr HOMM-
HamnHor (LeKknap1caHor) kanawuuTeTa Koju ce YeCTO HaBoaM Y JOKYMEHTUMA NOnuUTUKa
(Watling & Reynolds, 2024). Jo cpeguHe 2023. rogMHe AOKYMEHTOBaHa roguilba
npou3soara npoLereHa je Ha oko 300.000 go 400.000 rpaHaTa; MepeHo y ogHOCY
Ha MWUNWOH rpaHata Konuko ce EBponcka yHuja obaBesana fa ucnopyyu Ykpajuuu y
POKY 0f ABaHaecT MeceLu — LITO je obaBe3a UCMOpyKe, a He NPOU3BOAHM Lrb — CT-
BapHe ucrnopyke JocTurmne cy Tek oko nonosuHe (Evropska komisija, 2023; Watling
& Reynolds, 2024). Muuupmjatvea nog BoficTBOM Yeluke 3a HabaBky MyHULMje N3BaH
YHuje, nokpenyta 2024. roanHe, ycMepuna je pefa BenuyuHe 1,5 MunuoHa rpaHara
pasHux kanubapa ka YkpajuHu; Ta KonuydmHa npunaga kateropujama (iv) u (v), notmde
MPETEeXHO M3BaH EBpoMcke yHWje u cTora ce He padyHa kao eBporcka NpousBoaHa
(Radio Free Europe / Radio Liberty, 2025). [1o kpaja 2024. roguHe cama eBporncka
npou3BoaH-a NpoLieHeHa je Ha oko jedaH ao 1,4 munuoxa rpaHata roguwwkse (Watling
& Reynolds, 2024). Unrs EBponcke yHuje og ABa MUIMOHa rpaHata 3a kpaj 2025.
rogvMHe OCTBapeH je Tek AeNUMKUYHO, U TO caMO Kada ce eBporncka Npou3Boaba U
mefhyHapoaHe HabaBke cabepy, WwTo noTBphyje Aa, kako 6u MHAeKc kanauuteTHor
jasa ocTtao noysgaH, ,eBpONCKM kKanaumTeT” Mopa 6uTn geduHucaH CTporo Kao Kare-
ropuja (iii).

MHoekc kanaumMTeTHOr ja3a: KBaHTUTaTUBHA npoLeHa

MpumeHom CGIl meTogonorvje Ha arpervpaHe nogaTke, 4onasMmo Ao cnegehux
MHOMKATUBHUX BpeaHocTu 3a nepuog 2023-2025. roguHe (Tabena 1). Y 2023, kaga
je unrb usHocmo oko 600.000 rpaHaTa Ha HuBoy EY, oko 400.000 npoussegeHo je
yHyTap YHuje, wro aaje CGl og oko 67. Y 2024. roguHu, kaga je Unrb peBuampaH Ha
n3mehy 1,5 n 4Ba MMIMOHa rpaHarta, NPoM3BEAEHO je n3meRy MUInoH 1 1,4 MUnoHa,
wro daje CGl y pacnoHy og 50 go 70. 3a 2025. roguHy, ¢ UMrbeM of ABa MUMUOHA
rpaHata, npenuMuHapHe npoueHe ykasyjy Ha CGl y pacnoHy og 60 go 80, gok cy
ncnopyke YKpajuHu gogatHo ogpxasaHe HabaBkama u3 Tpehux 3emarba, koje cy 3a-
cebHo npukasaHe y Tabenu 1 1 nckrbyydeHe u3 nHaekca. [locnegaH obpasal kpo3 cee
nocmatpaHe roguHe jecte CGl ucnog 100, WTO je KOH3UCTEHTHO ca xunotesom H1 o
CUCTEMCKOM KanawuuTETHOM jasy.
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Tabena 1. MHdekc kanayumemHoe jasa (CGl) ca pa3dsojeHum kamezaopujama
Kanmayumema, agpeaam EY, 2023-2025.

. [lokymeHTOBaHa HabaBke u3
loauHa Hajala(rrbzl::;:_.lav;rb = npousBoama EY Tpehux 3emarba ((E,?)I
P (rpanara) (rpaHata) g

2023 ~600.000 ~400.000 — 67

2024 | 1.500.000-2.000.000 | 1.000.000-1.400.000 = 1-500-000 (pasu |5y 4
kannbpw, BaH EY)

2025 2.000.000 1.200.000-1.600,000 | 1€lKa MHULMaTUBA | 55 o)
(HacTaBrbEHO)

M3Bop: aytopos npopayyH Ha ocHoBy SIPRI (2024, 2025), Watling i Reynolds (2024) n uHcTuty-
LIMOHanH1X JokymeHata EBponcke komucuje. HajaBrbeHn uurb o3HayaBa kateropujy kamauureta
(i); mokymeHTOBaHa npousBoama EY — kateropujy (iii); Habaske 13 Tpehux 3emarba — kateropujy
(v). MiHoekc kamauuTeTHOr jasa padvyHa ce kao JOKyMeHToBaHa npoussodwa EY nogerbeHa ca
HajaBrbeHNM UnrbeM; ucnopyke YkpajuHu (kateropuje iv—v) HaBefeHe Cy camo paju KOHTEKCTa u
HUCY YKIbydeHe Yy uHpekc. Liptuua (-) 3a 2023. o3HavaBa fa Yellka nHuumjatMea 3a HabaBKy M3
Tpehmx 3emarba Taga jow Huje 6una nokpeHyTa.

2.500 A

v

Hiljada granata 155 mm godisnje

2.000 A

1.500 -+

1.000 ~

500 ~

I Najavljeni cilj EU

[ Dokumentovana proizvodnja EU

2023

2024

CGI = 60

CGI = 70

2025

"padmkoH 1. HajaBrseHu Lmib EY Hacnpam gokymeHToBaHe npoussoarse EY 3a
rpaHate kanubpa 155 mm, 2023—2025. Tpake rpeLuke npukasyjy npujaBrbeHe

pacrioHe; CGl — nokymeHTOBaHa Npou3BoaH-a NoJlerbeHa ca HajaBrbeHUM LIUIbEM.

M3Bop: ayTopoB npopadyH Ha ocHoy SIPRI (2024, 2025), Watling i Reynolds (2024) v nhctutyumo-

HanHNX JOKyMeHaTa EBponcke KOMVICVIje.
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CTpyKTypHa gekomnosuuuja jasa

Cuctemcka npmpofa jasa 3axteBa CTPYKTYPHO objalukserbe. Tpu haktopa uctudy
ce Kao JOMUHaHTHa. [pBK je BpeMeHCKM ja3 u3mehy MHBECTULMOHE oanyke 1 one-
paTWBHOT KanauuTeTa — NPOU3BOAHE NUHMjE 3a apTUIbEPUjCKY MYHULMjy 3axTeBajy
KanuTasnHa ynaraka Yvju ce pesyntaty matepujanuayjy Tokom nepuoga og 24 no 36
meceuu. [pyrv je JOCTYMHOCT KPUTUYHMX MHNYTa, MPe CBEera eHepreTckux Matepuja-
na. Rheinmetall-oBo npeysumarse komnanuje Hagedorn-NC y 2025. roguum 6uno je
EKCMMUMTaH NoKyLwlaj 4a ce npesasuhje YCKo rpno y Npomn3Bo4HM NMOTOHCKOT NyHEeHa
(Defense News, 2025), WwTo camo no cebu curHanuavpa aa npobnem Huje 6uo agek-
BaTHO MPeno3HaT y NoYeTHUM HajaBama. Tpehu akTop je pagHa cHara: 6e3 4oBOb-
Hor 6poja KBannMUKOBaHUX XEMMJCKUX UHXEHepa, MalnHUCTa 1 6e36eaHOCHO npo-
BEPEHMX TEXHMYapa, HOBW MOTOHM He MOry AOoCTUAK MyHU KanauuTeT y npeasuheHom

POKY.

KPUBA YHEHA: EMITUPUJCKA AHATTU3A

LleHoBHa auHamuKka rpaHaTte kanmbpa 155 mm,
2022-2026.

[pyra emnupujcka KOMMNOHEHTa YnaHKa UCnuTyje Aa N Linperse NPOM3BOAHE rpa-
HaTa kanubpa 155 mm y Esponu cneam PajToB 3aKOH y HEroBoM Knacu4HOM 0BnuKy.
MyTaka ueHe cTaHpapaHe rpaHate kanmbpa 155 mm TokoM nocmartpaHor nepuoga
nokasyje obpasall KOju H1je KOH3UCTEHTaH C OYEKMBAHMM EKCMOHEHLMjaTHM NagoM.
MouveTHa 2022. roguHa 3aTekna je TpxuwTe ca ueHom og oko 2.000 espa no jegu-
HULWM, LUTO NPeAcTaBba MUPHOAOMNCKY PaBHOTEXHY LieHy Npu CTabunHOj NoTpaxHn
(Béraud-Sudreau et al., 2024). Tokom 2023. rognHe, ca eKCNI03UBHUM PacToM NoT-
paXHe KOju Cy MOKpeTanu paTtHa NoTpoLka y YKpajuHu 1 0OHaBIbawe €BPOMNCKUX
HaLMOHAMHMX 3anuxa, LieHa je y CBoM BpXyHLy nopacna Ha oko 8.000 eBpa no jegu-
HULWM — BPXYHAaL, Ha CMOT-TPXULUTY KOjU je oapaxaBao XMTHY HabaBKy, a He YrOBOPHY
HOPMY; OYrOPOYHM OKBMPHWU YrOBOPU Yy UCTOM Mepuogy octanu cy 6nmku usHocy og
3.300 o 4.100 eBpa (Defense Express, 2023). Tokom 2024. n 2025. roguHe UeHa je
nocteneHo nagana, crabunuayjyhu ce npema 2026. rogmHn y pacnoHy og 3.500 go
4.500 eBpa no jeguHuuym (Béraud-Sudreau et al., 2024).
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Tabena 2. ludukamueHa uyeHa cmaHdapdHe apmusbepujcke epaHame Kanubpa 155
mm, 2020-2026.

WHpukaTue-
Ha ueHa no Tun npojektuna / Kapakrtep Ha-
Foanka rpaHatu 155 KaHan HabaBke 6aBke Wssop
mm (EUR)
- CraHpapaHa HeBoheHa PenoBHa Béraud-Sudreau
c020s202ls  ~2.000 (an M107) (MupHomoncka) | etal. (2024)
~ . CrangapaHa; OKBUPHM PenosHa / Defense Express
e 2.000-3.300 yroeop (Rheinmetall) OKBMpHa (2023)
2023 0~8.000 CraHfapaHa; kynosuHa | XuTHa (cnot-Tp- | Defense Express
(BpxyHaL) A ’ Ha CroT-TPXULLTY Xuwre) (2023)
2023 ~ CraHgapaHa; yroBop Defense Express
(yrosop) 3.300 Rheinmetall — Hemauyka PenosHaloksupa (2023)
~ CranpapaHa; apxasHa Defense Express
2024. 4.000-4.100 habaska PenoBsHa/okBupHa (2023)
- PepnoBHa Béraud-Sudreau
2025-2026. | = 3.500—4.500 | CrangapaHa HeBoheHa (cTabunuaaumia) etal. (2024)

M3Bop: ayToposa komnunauuja Ha ocHoBy Béraud-Sudreau et al. (2024) n Defense Express (2023).
LleHe cy MHOMKaTMBHE M TPUAHIyNCaHe U3 XETEPOTEeHMX jaBHUX M3BOPA; LEHe Ha CMOT-TPXULLTY
(xuTHa HabaBKka) M LieHe OKBMPHKX yroBopa (pensoBHa HabaBka) HaBedEHe Cy OABOJEHO jep Hucy

AONPEKTHO ynopeauee Kao LleHOBHE Tadke KpuBe y4eHa.

= Vrhunac na spot-tr#istu 2023.
=) (hitna nabavka)
M 8.000 - -
"
d
=]
d
g 6.000 -
Q
2,
o}
=}
.2 4.000 A R
5 stabilizacija
m €3.500-4.500
=]
=
5 2.000 A
% mirnodopska
k= ravnoteza
T T T T T
2022 2023 2024 2025 2026

NpadhmkoH 2. MHoukaTBHaA NyTaka LieHe CTaHdapaHe rpaHate kanmbpa 155 mm,
2022-2026. BpegHocT 3a 2023. o3Ha4aBa BpXyHal, Ha CoT-TPXKULWTY n3a3saH
XUTHOM HabaBKOM M HMje oncepBaLuja jeAMHUYHOT TPOLLKa. 3Bop: ayTopoBa

koMnunauuja Ha ocHoBy Béraud-Sudreau et al.. (2024) n Defense Express (2023).
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OBaj obpasay, — ctpmo pactyha na onagajyha kpvBa ¢ acMMNTOTOM M3Hag no-
nasHe Tauke — Ha MpBM Nornea oAcTyna of PajToBOr 3akoHa y HEeroBOM KNacUyHOM
0bnmky. KnacuyHo npegpuharse 3axteBano 6v ga ca CBakuM yABOCTPYYEHEM KyMY-
naTuMBHe MPOW3BOAHE LieHa NagHe 3a KOHCTaHTaH npoueHat. Emnupujcku, LeHa je
KpaTKOpo4HO mopacna Tokom 2022-2023. 1 noyena ga onaga TeK HAKOH BpXyHLUA.
To 3Haum ga cBako NPBO TyMayeke Mopa pasaBojuTH edekaTt noTpaxke of edekra
yJyetrba.

ExcnnopatneHa npoueHa PajToBor 3akoHa

WHpoukatneHa npoueHa log-log perpecvoHe cneuundumkaumje, 3acHoBaHa Ha [Je-
braumvoHMpaHMM LEHOBHUM Tavkama AOCTYMHUM U3 jaBHUX W3BOpa U Y3 KBanuTa-
TUBHY KOHTPOSY KPaTKOPOYHOTr LIEHOBHOT LLOKa noTpaxte n3 2022-2023, cyrepuiie
BpeAHoCT koedmumjeHTa B y pacnony og —0,07 go —0,12, wro 6u ogroeapano cTonu
ydyerba L n3mefly net n ocam npoLieHarta no yaABOCTpyYeHY KyMynaTBHe NPOU3BOaHE.
OBa npenvmnHapHa npoLeHa, n3BedeHa TPUaHrynaLmjoM XeTEPOreHNX LIEHOBHUX W3-
BOpa, 3HaTHO je Hka of, pacnoHa o 10 oo 25 npoueHaTa Koju ce eMnupmjcku ove-
Kyje y MHAyCTpujaMa ca BUCOKMUM YAenom Jbyackor paga (Boone et al., 2021). Ctporo
PErpecuoHo TecTupame Ha pennmkabunHom ckyny nogartaka o jeQUHUYHWUM LieHaMa
Mo npoussofady v TNy NPojeKkTuna ocTaje NpeaMeT HapeaHWUX UCTpaxmBarba. Mnak,
Yak 1 0Ba MHAMKATMBHA MpoLeHa cyrepuLle Aa Kpuea yyersa y Npou3BOAHM rpaHaTa
kannbpa 155 mm y EBponu nokasyje nag 3HaTHO Griaxkm o OHora Koju On KnacuyHu
PajtoB 3akoH npensmaeo — obpasal, KOH3MCTeHTaH ca xunote3om H2. C 063mpom Ha
manu 6poj oncepeaLmja N XETEPOreHOCT LIEHOBHUX 13BOPa, OBO UMaK OCTaje ekcrnno-
paTUBHW pe3yrTart, a He KoHa4yaH eKOHOMETPUCKM TeCT.

ByHeoB mogen v objalrere 3apaBHnBaHa

bByHeoBa peBu3unja PajtoBor 3akoHa, npeacTaB/beHa y herosom pagy (Boone et
al., 2021), ysoau napamertap 3apaBhMUBaka KOju eKCNULMTHO Mogenupa peHoMeH
MOCTENEHOr CMaketa CTOMe yyera TOKOM KacHWjuX haza NpoM3BOOHOT LyKnyca.
Halwwa emnupujcka npoueHa 3a rpaHaty kanubpa 155 mm KoH3MCTEHTHA je ¢ byHeo-
BVMM MoZenom y Tpu nornega. MpBeo, HUCKa npoLereHa cTona yyera of net 4o ocam
npoueHata ogroeapa byHeoBom onwitem npeasuhary Aa ce yyYere y caBpeMeHUM
KOMMMEKCHNM NPOM3BOAHUM NpoLEecuMa ofBuja Cropuje Hero y UcTopujckum pede-
PEHTHUM UHAYCTpUjama. [pyro, CNoXeHOCT naHua cHabaesaka — nocebHO 3aBUCHOCT
0f} HEKONMLMHE U30MoBaHKX JobaBrbada HuTpouenynose, TNT-a (TPUHUTPOTONYEH) 1
RDX-a (xekcoreH) — npeacTaBrba ynpaBo OHaj TUM CTPYKTYPHOT orpaHuyetsa koju by-
HEOB MoAeN AEHTUMUKYje Kao U3BOp 3apaBbuBama. Tpehe, hparmeHTaumja espon-
ckor ofbpambeHor TpxuwTa Ha 27 HauuoHanHux cuctema (Calcara & Simon, 2024)
cripeyvaea nyHO OCTBapMBak-e eKOHOMMje 0bMMa Koja b1 nojadana edgekar yyera.

Emnupujckn Hanas je cTora KOH3UCTEHTaH ca XMnoTe3oM H2 1 npya ekcrnnopaTms-
HY NOAPLLKY NpuMersnBoCcTU ByHeoBe peBu3unje PajToBor 3akoHa Ha criyyaj eBporcke
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paTtHe peunHaycTpujanusaumje. Kpvsa yyerba NocToju, anu je 3HaTHO 3apaBheHuja 04
KIacu4HOr O4eKkMBarba — C HEMOCPEAHUM UMNMVKaLMjama no AyropoyHy npojekuujy
jeOMHUYHMX TPOLLKOBa paTHe Mobunmsauyje.

[paHnue paTHe penHaycTpujanusaumje:
auckycuja

Hanase unaHka — CMCTEMCKM KanaLmMTETHM ja3 1 EMNUPUjCKO 3apaBHuBak-e KpuBe
yyerba — Tpeba TyMaumuTy y KOHTEKCTY CTPYKTYPHUX OrpaHuyerka Koja 3ajeHo aedu-
HULLY rpaHuLe caBpeMeHe eBporcke paTHe peuHaycTpujanusaumje. Tpu rpyne Tak-
BMX OrpaHuYeHba 3acnyxyjy eKCnnuuuTHY pacnpasy.

lNpBa rpyna ogHoOCK Ce Ha ycka rpna y NpousBOAHM EHepreTckux marepujana.
Hutpouenynosa, TNT 1 RDX ynMHe 0CHOBY cBake apTUrbepujcke rpaHaTe, a eBpOncKu
naHay cHabgeBakba TUM MaTtepujanuMa CTPYKTYPHO je Kpxak. [pousBogka HUTpo-
Lenynose y EBponu 3aBucK o naMmyyHuX NnHTEpa, CUPOBUHE 3a KOjy je Buwe of 70
npoueHaTa TpXuULWHMX notpeba nokpueeHo yBosom u3 Kuxe (Defence Matters, 2024).
Mpownssogtba TNT-a KOHLUEHTpKCaHa je y jeaHoM Benmkom npomnssofavy y MNorbekoj, y3
MaprvHasnHe gogatHe kanauuTeTte y 3emibama jyrouctouHe Espone (Defense News,
2026). AKBM3ULMjE LMBUMHUX XEMMJCKMX MOTOHa Of CTpaHe BENWKUX opbpambeHmx
komnaHuja — Rheinmetall-oBa kynosuHa komnanuje Hagedorn-NC (Defense News,
2025), noHoBHO nokpeTarwe Eurenco noroHa y bepxepaky (Defense News, 2024),
npeysumare noroHa Walsrode og Czechoslovak Group (Czechoslovak Group, 2025)
— NpeacTaBrbajy eKCnnMUMTHO NpusHake Aa je npobnem CTPYKTYpHU U Ja 3axTeBa
HOBa KanuTanHa ynaraka, a He Tek npoLumpere nocTojehunx kanauurera.

[pyra rpyna orpaHudyerba Tude ce dparMeHTaumje eBponckor ogopambeHor Tp-
xuwTa. [laBuge heHnHW feTarbHO aHanvampa npaBHy W perynaTtopHy XeTeporeHocT
Koja cnpeyaBa HacTaHak jeAMHCTBEHOr eBPONnCKor TpxuLTa onbpambere pobe, ynp-
KOC MHCTUTYLMOHanHuM HanopumMa Komucuje (Genini, 2025). Takohe, ykasaHo je aa
(hpaHLycKke 1 HeMauke HauMoHanHe npedepeHLyje Npom3Boge CTPYKTYPHO pasnnyu-
Te nyTawe pevHaycTpujanusaumje, ¢ pasnmunTM UMMnMKaumjama no equkacHocT
(Calcara n Simén, 2024), nok Munep npoueryje ga 6u edukacHuja eBponcka ca-
pagta y HabaBkama u ucTpaxmeary Morna ywrteaetn Ao 30 npoueHata cagallkbux
onbpambeHux GylleTa, LWITO je nocpeaHa mMepa HeedukacHOCTU nocTojeher mogena
(Mueller, 2025).

Tpeha rpyna orpaHnyera Be3aHa je 3a pagHy cHary. bes gosossHor 6poja 3aBa-
puBayYa, MaLUMHIUCTA N XEMUjCKUX UHXeHepa ca ogroapajyhuM 6e36egHOCHUM npo-
Bepama, HujeAaH HajaBrbEHM NPOM3BOAHM KanauuTeT He MOXeE Ce OCTBapUTU y npes-
BuheHom poky. OBaj hakTop CUCTEMCKM je NOTLEHEH Y akadeMCKOoj MMTepaTypu, LUTO
1 caMO NpeACcTaBrba UCTPaXMBaYKy NpasHuHy kojy Byayhe ctyauje Tpeba fa nonyHe.

Mmnnukauuje no Teopujy KpMBKX yyera y ogbpambeHoj Npoun3BoaH-Y 3HavajHe Cy.
Hawm Hanasm cyrepuwly fa je byHeoB Mogen agekBaTHuWjM ONUC CTBapHe AMHamuke
0f knacuyHor PajToBOr 3akoHa y caBpeMEHMM yCroBuMa parmeHTcaHe, pecypc-
HO OrpaHWyeHe U KanuTanHo MHTEH3WBHE oabpambeHe npousBoare. Vimnnukaumje
no onbpambeHy nonutuky EBponcke yHuje cnoxenuje cy. C jeoHe cTpaHe, CUCTEM-
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CKM KapaKTep KanauuTETHOr ja3a 3Hauu [a Ce HajaBe MonuTVKa Mopajy Tpetupatu
ca 3apLKOM — ca nocrneavuama no BepodocTojHOCT oaBpahara. C gpyre ctpaHe,
HUCKa CToMa yyersa cyrepuilie Aa noeehake Npon3BoaHe Hehe ayToMaTCku JOHETH
CMatbeHbe jEANHNYHMX TPOLLIKOBA, C MMMNMKaLmMjaMa no YKyrnHe TPOLLKOBE AYropoyHe
patHe mobunusaumje.
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Pe3sume

OBaj YynaHak noLwao je oA MPeTrnocTaBke da nojaMm paTHe peuHaycTpujanusa-
LiMje, OHaKO Kako ce KOpWUCTMO Y AMCKYpCY MONMTUKa Uy Aeny akagemcke nu-
TepaTtype HakoH 2022. roguHe, 3axTeBa CTPOXY onepaumoHanusaumjy kako 6m qyHk-
LIMOHMCAO Kao KOPUCTAH aHaNUTUYKN MHCTPYMEHT. [TocTaBunm CMO ABe eMIUpUjCKu
NPOBEpPrbMBE XUNoTe3e 1, KopucTehu jaBHO OOCTYMNHe nogartke O NPOW3BOAHW ap-
Turbepujcke MyHuumje kannbpa 155 mm y EBponckoj yHuju 3a nepuog 2022—-2026,
[OLWINM 40 ABa rnmaBHa Hanasa.

NpBK Hanas — cMcTeMCKM KanauuTeTHM ja3, Meprbue nomohy npegnoxexor MHae-
KCa kanauuWTeTHOr jasa 1 noTkpenrbeH BpeaHoctuma mnenog 100 kpo3 cBe nocmartpaHe
roguHe — vuge y npunor xunotean H1 n umnnuumpa ga ce nonuTMyka petopuka o
YCMEeLLHOj eBPONCKOj paTHO] peuHaycTpujanusaumjy mopa TpeTupaTh ca 3agpLUKOM.
HajaBrbeHun LnMbeBM 1 UCNOPYYEHU KanaumTeT pasnukyjy ce Ha HauMH Koju Huje cny-
yajaH, Beh CTPYKTYpHO AeTepMuHucaH. [pyrv Hanas — MHAMKaTMBHA NpoLeHa oacTy-
nawa EMMMPUjCKE KPUBE yyera y NPOM3BOAHM rpaHaTta kannbpa 155 mm og kna-
cuYHor PajToBOr 3akoHa, ca CTOMOM Yy4era Y pacnoHy of neT Ao ocaM npoLeHarta
Mo yOABOCTPYYEHY KYMyNaTWBHE MPOW3BOAHE — KOH3WUCTEHTAH je ¢ xunote3oM H2 u
cyrepvle fa je byHeoB peBuaupaHu moden afekBaTHWjM TEOPUjCKU OKBUP 3a ca-
BpemMeHy onbpambeHy npon3soamy. CTPOro perpecuMoHo TeCTUpame Ha CUCTEMATCKU
MPUKYNLEHOM CKyny nogataka ocTaje u3BaH obvma OBOr YnaHka U aeHTUgUKoBaHo
je kao npegMeT HapeaHUX UCTPaxuBarba.

[JonpuHoc unaHka je ABOCTPYK. KoHUeNnTyanHo, NnpeasioxeHa je onepartvBHa Ae-
huHMLMja paTHe penHOycTpujanusaumje, 3acHoBaHa Ha [ABa MepibMBa MHAMKaTOpa
— KanauuTeTHOM ja3y 1 eKOHOMUjW Yuyersa — Koju Haaunase MeTachopuyky ynotpeby
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TepMuHa. EMnupujckn, n3BplueHa je jegHa og MpBMX CUCTEMCKMX aHanu3a ofgHoca
13MeNy HajaBrbEHMX U UCMIOPYYEHUX KanauuteTa MyHuumje kanmbpa 155 mm y EY,
y3 npenMMmMHapHy, Ha jaBHUM M3BOpUMA 3acCHOBaHY NpoLeHy PajToBor 3akoHa npu-
MEH-EHY, Ha eKCMNopaTUBHOj OCHOBU, HA paTHW ramp-up NPOLIEC EBPONCKE apTUibe-
pujcke MyHuLuje.

OrpaHuyerba YnaHka BesaHa Cy Mpe CBera 3a HenoTnyHOCT jaBHWX nogataka o
LleHaMa 1 KanauuTeTy, Te 3a XeTeporeHOCT U3Bopa Koju ce Mopajy TpuaHrynupatu aa
Ov ce QOLWNO 4O KOXEPEHTHMX arperaTHnx BpeaHocTu. byayha uctpaxuearwa Morna
6u ce ycmepuTn y Tpu npasua: gybrby aHanusy pagHe cHare kao Besyjyher orpaHu-
yerba paTHe peunHaycTpujanusaumje; npumeHy CGl meTogonorvje Ha apyre CerMeHTe
onbpambeHe npon3Boare (MPOTMBBa3AyLLHa oabpaHa, OKnomnHa Bo3una, ApoHOBU) 1
KBaHTUTaTMBHO nopehere eBporcke KpMBe yuera C PyCKOM W aMepuUyKoM, LUTO 6u
omoryhuno pobycHuje reHepanusauyje o rpaHulama PajToBor 3akoHa y CaBpeMEHNUM
YCMOBMMa paTta BUCOKOT MHTEH3WTETA.

KrbyuHe peun: pamHa peuHdycmpujanusayuja, kKanayumemHu ja3, Pajmog 3aKoH,
Kpuea yyera, MyHuuuja kanubpa 156 mm, Esponcka yHuja, 006pambeHa uHAyc-
mpuja, byHeos mModen, UHOEKC KanayumemHoe ja3a
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