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Abstract

Industry 5.0 frames digital and circular investment as a capital-allocation problem under
risk. This study examines how a small open economy allocates limited public capital
between two demands. The first is civil protection against hybrid and military threats.
The second is the transition to a digital circular economy. Lithuania serves as the case.
The study combines doctrinal analysis of EU and national law with documentary analysis
of budgetary and program data. It assesses three hypotheses on displacement, funding
composition, and the early identification of dual-benefit investment. The data combine state
budget allocations for 2021-2024 with planned needs and allocations up to 2030. All figures
from 2025 onward are planning commitments, not outturns. Civil protection funding rose
from EUR 12.7 million in 2021 to EUR 43.0 million in 2023. It stood at EUR 39.7 million in
2024. A further EUR 284.7 million is required for 2025-2030. Circular economy measures are
planned at EUR 4.27 billion against an assessed need of EUR 4.44 billion (96.0% coverage).
The displacement hypothesis is not supported. On a like-for-like annual basis, the circular
program remains eight to thirteen times larger. The main constraint is composition. The
circular industry receives 32.8% of its assessed need and accounts for 90.8% of the program’s
funding gap. The horizontal line for digitalization, research, and coordination receives
only 0.3% of planned funds. The findings have three policy implications. Project appraisal
should include a dual-benefit test. Civil protection procurement should apply lifecycle
criteria. Digital traceability infrastructure needs dedicated funding because both circular
finance and supply-chain security depend on it.

Keywords: circular economy financing; public capital allocation; compound risk; civil
protection; digital traceability; Industry 5.0; Lithuania

1. Introduction

Digital and circular transformation is often treated as a technological project. From
the standpoint of public finance, however, it is also a claim on scarce capital. This claim
competes with other claims under uncertainty and over long time horizons, during which
the security environment may change more than once. Small open economies on the
eastern edge of the European Union now face this competition in acute form. As an
EU Member State, Lithuania is legally committed to a circular transition that requires
investment through 2035 (Government of the Republic of Lithuania, 2023). At the same
time, Russia’s full-scale war against Ukraine has changed the role of civil protection. Since
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February 2022, civil protection has become part of national defense rather than only a
peacetime public service (Seimas of the Republic of Lithuania, 2024). A state can respond
to such competing demands in three ways. It can sequence them, substitute one for the
other, or identify spending that serves both. This choice affects the economy’s resilience as
well as its environmental performance.

The two demands are connected. The linear economy expanded considerably during
globalization. It is a major driver of climate change and environmental degradation. It
also increases dependence on external supplies of materials and energy (Nygaard, 2022;
Gorokhova et al., 2023; Chabowski et al., 2025). Dense interdependence has turned energy,
migration, and climate into security issues, calling for a more critical reading of modern-
ization (Aliyeva, 2026). Security and environmental threats therefore share a common
channel: exposure to disrupted supply chains. The EU has addressed the environmental
side through several instruments. These include its Paris Agreement commitments, the
European Green Deal, the EU Strategy on Adaptation to Climate Change, and two Circu-
lar Economy Action Plans (European Council, 2025; European Commission, 2019, 2020;
European Environment Agency, 2021; Stareike, 2022). On the security side, the EU has built
a growing set of preparedness and defense-readiness instruments.

Lithuanian policymakers must therefore pursue deterrence and the circular transi-
tion simultaneously. A common concern is that fragmented financing will shift prior-
ities toward the security sector. In that case, investment in circularity would decline
(Kryvoshlykov, 2025). The opposite argument is also made. In the long run, circular prac-
tices may strengthen national resilience by reducing material dependence (Government
of the Republic of Lithuania, 2023, para. 4). Which view fits the Lithuanian case is an
empirical question. It has not yet been examined using financing data.

The question sits at the intersection of two studies. Research on defense and public
expenditure has long examined trade-offs between security and civilian spending. Most of
this work uses cross-country econometric analyses of executed budgets. It typically mea-
sures the civilian outcome as growth, health, or education spending (Russett, 1969; Dunne
& Tian, 2013). Circular economy research has focused on definitions, business models, and
waste-sector implementation. It pays limited attention to who bears the financing burden
(Kirchherr et al., 2017; Dagiliené et al., 2021). The two studies rarely intersect. Security
and circular programs are analyzed in separate policy fields. As a result, the displacement
concern is usually asserted rather than examined. The possibility that one allocation serves
both objectives is recognized only after the fact, if at all (Mayrhofer & Gupta, 2016). Three
gaps follow. The first is empirical: no study has compared Lithuanian security and circular
financing data. The second is compositional: aggregate budget comparisons obscure how
funds are distributed within programs. The third is methodological: public appraisal lacks
a criterion for identifying dual-benefit investment in advance. This study addresses these
gaps. It treats public security financing and circular economy financing in Lithuania as a
single allocation problem under compound risk.

Three research questions guide this study. First, has the growth in public security
financing since 2022 been sufficient to displace planned circular economy financing? Second,
where do planned circular economy allocations fall short of assessed needs? Third, can
the current EU and Lithuanian framework identify dual-benefit investments before funds
are committed? In this study, dual-benefit investment refers to spending that serves both
public security and circularity simultaneously. Section 2 links each question to a hypothesis.
Section 4 assesses the hypotheses using documentary evidence and descriptive statistics.

The article makes four contributions. First, it brings Lithuanian civil protection and
circular-economy financing data into a single analytical framework. To the authors” knowl-
edge, no earlier study has done so. This enables an assessment of the displacement hy-
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pothesis rather than an assumption. Second, it underscores the importance of like-for-like
comparisons. Comparing annual flows with multi-year program envelopes overstates the
scale difference by about an order of magnitude. Third, it shifts the analysis from aggregate
totals to the internal composition of the circular program. It identifies the main constraint as
funding for circular industry and for the horizontal line for digitalization and coordination.
Fourth, it proposes a lifecycle-based dual-benefit criterion for public appraisal. It also
identifies digital traceability infrastructure as a precondition for both circular finance and
supply-chain security.

The remainder of the article is organized as follows. Section 2 reviews the theoretical
and empirical literature and develops the hypotheses. Section 3 describes the research
design, data, and indicators. Section 4 presents the results. Section 5 discusses the results
in relation to the literature and draws policy implications. Section 6 concludes, outlines the
study’s limitations, and suggests directions for future research.

2. Literature Review and Hypothesis Development
2.1. Theoretical Foundations

Three bodies of theory inform the analysis. The first concerns the political economy
of public budgeting under competing priorities. The classic “guns versus butter” argu-
ment holds that higher security spending is financed, at least in part, by cuts in civilian
expenditure. Early evidence for the United States found that defense growth came largely
at the expense of investment (Russett, 1969). Later surveys of the military expenditure
literature report mixed but predominantly negative effects on growth, with results that
vary by sample, period, and estimation method (Dunne & Tian, 2013). Budget theory adds
a dynamic dimension. Allocations tend to change incrementally for long periods and then
shift abruptly when an external shock redirects political attention (Baumgartner & Jones,
1993; Jones et al., 1998). The security shock experienced by the Baltic states after February
2022 is such a punctuation. From this perspective, attention and money would be expected
to move away from long-horizon programs such as the circular transition.

The second body of theory concerns the valuation of resilience. When digitalization
is viewed as efficiency, investment is justified by productivity gains. When it is viewed
as resilience, part of the return takes the form of avoided losses. Examples include the
continuity of essential functions, lower exposure to supply disruptions, and faster recovery
after a shock (Breque et al., 2021). The disaster-risk literature describes a “triple dividend”
of avoided losses, stimulated economic activity, and co-benefits that arise even if no disaster
occurs (Tanner et al., 2015; Hallegatte et al., 2019). Portfolio theory explains why such
returns matter under compound risk. When two risks are positively correlated, the efficient
allocation reduces joint exposure. It is not the one that maximizes expected return in
each domain separately (Markowitz, 1952). A state facing both military escalation and
dependence on imported materials is in this position, because the same disruption tends to
raise both risks. Appraisal, however, is organized by program. The co-benefits literature
shows that returns outside the funding program rarely influence allocation decisions
(Mayrhofer & Gupta, 2016).

The third body of theory is the information economics of circular finance. The cir-
cular economy is defined as a regenerative system that reduces resource inputs, waste,
emissions, and energy leakage by slowing, closing, and narrowing material and energy
loops (Geissdoerfer et al., 2017). It therefore lowers exposure to external supply disruptions
and reduces environmental pressure. On the capital side, the Taxonomy Regulation turns
environmental objectives into investment criteria. It does so through three tests: substantial
contribution, do no significant harm, and minimum safeguards (European Parliament and
Council of the European Union, 2020). These tests make circular projects legible to investors.
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However, they require material-flow, lifecycle, and provenance data, which most firms do
not routinely keep. The financing problem of circularity is thus partly a problem of missing
information infrastructure. This gap raises verification costs and the risk premium charged
by lenders (Gorokhova & Simanaviciené, 2026). Such data are created by digital product
passports under the Ecodesign for Sustainable Products Regulation (ESPR), material-flow
registers, lifecycle databases, and interoperable procurement systems (European Parliament
and Council of the European Union, 2024b). The same traceability that lets an investor
verify recycled content also lets a public authority detect single-source dependencies in
a critical supply chain. In this article, an investment is called dual-benefit when it has
its main rationale in one policy domain and also produces a measurable, non-incidental
benefit in the other.

2.2. Public Security, Civil Protection and Total Defence

Public security is part of national security and encompasses the protection of individu-
als, society, and the state against criminal acts, other breaches of the law, and natural and
man-made disasters. In EU law, the term includes both the internal and external security of
a Member State (European Parliament and Council of the European Union, 2004, Art. 28(3)).
According to the Court of Justice, public security may also cover threats to institutions and
essential public services, the survival of the population, and military interests (Court of
Justice of the European Union, 2010, paras. 43—44). In a narrow sense, public security is
close to civil protection: preparing society for emergencies, organizing rescue and response,
and mitigating consequences (Survila et al., 2017). In a broader sense, it covers all social,
natural, and technical systems whose disruption can cause harm. These include global
ecological conditions such as climate change (Novikovas et al., 2019; Slapkauskas, 2022).
Globalization, which Tomlinson (2002) associates with an epochal shift in cultural outlook,
has made these systems more tightly interconnected.

Civil protection in Europe developed after the Cold War as a public service focused
primarily on natural and technological hazards that did not threaten the state’s existence. It
emphasized risk reduction, preparedness, response, and recovery. It also classified incidents
by severity, from emergencies to disasters and catastrophes (Hagen et al., 2013; Survila &
Smalskys, 2017; Survila et al., 2018). Two governance models are commonly distinguished
(Survila et al., 2018). The “command-and-control” model resembles military preparation
and response. The “problem-solving” model relies more on community involvement.
Since 2014, and decisively since 2022, hybrid threats have rendered the peacetime model
inadequate. Hostile states blur the lines between internal and external politics, between
legal and illegal action, and between peace and war. Their tools include disinformation,
election interference, cyber operations, and attacks on critical infrastructure (Juurvee, 2022;
Stareike, 2024). Lithuania has responded by shifting from a civil safety framework toward
public security defense and by adopting the command-and-control model.

The Nordic and Baltic states have reframed these changes through the concept of
total defense. It is a whole-of-society approach that deters aggression by raising its costs
and lowering its likelihood of success (Wither, 2020; Wrange et al., 2024). Total defense
has both a military and a civil component. The civil component gives the approach its
“total” character. It now ranges from early warning, evacuation, and shelters to psycho-
logical and economic defense. Its purpose is to keep society functioning in crisis or war
(Visuotine lietuviu enciklopedija, n.d.; Berndtsson, 2024; Wrange, 2026). Its implementation
depends on reserves and supply chains for essential goods, hospital capacity, and the par-
ticipation of citizens, non-governmental organizations, and local communities (Novikovas,
2020; Birmontiené et al., 2022). Scholars had warned about the growing Russian threat
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well before 2022 (Novikovas et al., 2017). What has changed is the fiscal consequence: civil
protection has become a budgetary claim comparable in urgency to defense.

2.3. The Circular Economy: Concept, Policy and Implementation

The circular economy has intellectual roots older than its current policy prominence
suggests. Its modern form emerged in ecological economics, notably in the work of Pearce
and Turner, who built on Boulding (Zilinskiené & Zilinskas, 2020, p. 98). The concept has
since evolved from a narrow idea linked to industrial ecology into a broader model of
economic transformation. The European Court of Auditors (2023, p. 55) describes it as a
system that relies on reuse, sharing, repair, refurbishment, remanufacturing, and recycling
to reduce resource use, waste, and emissions. EU policy has followed the same path. The
7th Environment Action Programme treated circularity as a precondition for prosperity
within planetary limits (European Parliament and Council of the European Union, 2013).
The 2015 Action Plan set out 54 actions across the value chain. The 2020 Action Plan
shifted attention toward sustainable products, empowered consumers, and green public
procurement (European Commission, 2015, 2020).

Implementation has lagged behind ambition. The European Court of Auditors (2023)
reports slow progress among Member States despite EU action. Circular material use also
remains highly uneven across the Union (Eurostat, 2026). Two strands of research help
explain this. A review of 114 definitions found that circularity is mostly operationalized
through recycling and reuse. Systemic change, business-model redesign, and financing
receive far less attention (Kirchherr et al., 2017). Studies of Lithuania point in the same di-
rection. Municipalities tend to treat the circular economy mainly as waste management and
regulatory compliance. Resilience and systemic transformation remain underdeveloped
(Dagiliené et al., 2021; Bruneckiené et al., 2021). A newer strand treats circularity as a matter
of strategic autonomy. The EU critical raw materials agenda links recovery rates to security
of supply (Baldassarre & Carrara, 2025). Research on post-war reconstruction treats circular
business models as financeable assets. Their bankability depends on digital verification
(Gorokhova & Simanaviciené, 2026). The 2025 advisory opinion of the International Court
of Justice adds a legal dimension. It links adaptation obligations to reduced vulnerability.
Its examples include weatherproofing buildings and land management to reduce wildfire
risk (International Court of Justice, 2025, para. 258).

2.4. Synthesis: Divergent Views and Methodological Inconsistencies

Table 1 compares the main strands of the literature by setting, period, method and
principal finding. Three positions emerge from the comparison.

The first position, rooted in the trade-off literature, expects security shocks to crowd
out civilian and environmental spending. The second position comes from the resilience and
total defence literature. It expects complementarity, because investment in preparedness
and in circularity reinforces both objectives. The third position appears in the co-benefits
and circular implementation studies. It is conditional. It holds that complementarity is
possible but does not arise on its own. The reason is that appraisal and budgeting are
organised by sector. They reward measurable, programme-specific returns.

The comparison also reveals methodological inconsistencies that make these positions
difficult to reconcile. Trade-off studies rely on actual budgets and aggregate cross-country
data. Circular economy and total defense studies rely mostly on qualitative case and
policy analyses. Outcome measures also differ. One tradition measures growth, social
spending, and capability. The other measures material circularity and implementation
practice. Time frames rarely overlap. Policy analyses also often compare annual budget
flows with multi-year program envelopes without adjustment. Almost no study examines
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the internal composition of a circular program. Yet aggregate coverage can hide large gaps
in individual intervention areas.

Table 1. Comparative synthesis of the literature informing the hypotheses.

Strand and
Representative Studies

Setting and Period

Method

Main Finding

Relevance to This
Study

Security-civilian
spending trade-off
(Russett, 1969; Dunne &
Tian, 2013)

United States, post-war
decades;
cross-country samples

Time-series regression;
survey of
empirical studies

Defence growth partly
financed by lower
investment; growth
effects mixed,
mostly negative

Source of the
displacement
expectation (H1);
executed budgets,
aggregate level

Budget punctuation
(Baumgartner & Jones,
1993; Jones et al., 1998)

US federal budget,
1947-1995

Distributional analysis
of annual
budget changes

Long incremental
phases interrupted by
abrupt shifts
after shocks

Security shock as a
budgetary
punctuation (H1)

Resilience dividend
and co-benefits
(Tanner et al., 2015;
Hallegatte et al., 2019;
Mayrhofer & Gupta,
2016)

Global; developing and
developed economies

Policy synthesis;
literature review

Avoided losses and
co-benefits are real but
rarely enter
allocation decisions

Appraisal bias against
non-programme
returns (H2, H3)

Circular economy
definitions and
implementation

(Kirchherr et al., 2017;

European Court of

Auditors, 2023;
Dagiliené et al., 2021)

Global literature; EU
Member States;
Lithuanian
municipalities

Content analysis of
definitions;
performance audit;
municipal-level
empirical study

Implementation
centred on recycling
and waste; financing

and systemic
change neglected

Composition of circular
financing (H2)

Total defence and civil
preparedness (Wither,
2020; Wrange et al.,
2024; Juurvee, 2022)

Nordic-Baltic region;
Ukraine, 2022

Qualitative policy and
case analysis

Civil capability makes
deterrence credible;
whole-of-society
involvement

Security side of
dual-benefit
investment (H3)

Circular finance,
traceability and
strategic autonomy
(Breque et al., 2021;
Gorokhova &
Simanaviciené, 2026;
Baldassarre & Carrara,
2025)

EU; Ukraine’s
industrial regions

Policy analysis;
financing design
analysis; policy review

Digital verification
conditions the
bankability of circular
assets; circularity
linked to
supply ecurity

Digital layer as
dual-benefit
precondition (H2, H3)

2.5. Research Gap and Hypotheses

Three gaps emerge from this review. No empirical study compares security financing
with circular economy financing in a frontline EU Member State using comparable units.
Little is known about how circular program budgets are distributed across intervention
areas. It is also unclear which areas are left short. Finally, no established method exists for
identifying dual-benefit investments at the appraisal stage, even though EU law increas-
ingly permits such investments. The hypotheses below translate these gaps into testable
expectations. The evidence is documentary and covers a single country. The hypotheses
are therefore assessed as analytical propositions, using descriptive indicators and legal
analysis. They are not tested statistically.

H1 (displacement). The post-2022 increase in civil protection financing is large enough to crowd
out planned circular-economy allocations. This hypothesis follows from the trade-off and budget-
punctuation literature.
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H2 (composition). Coverage of assessed needs is lower in intervention areas that rely on industrial
restructuring, coordination, and information than in those delivered through capital projects. This
hypothesis follows from the resilience-valuation and circular implementation literature.

H3 (identification). The EU and Lithuanian frameworks permit dual-benefit investment but do
not provide criteria to identify it in advance during appraisal, budgeting, or procurement. This
hypothesis follows from the co-benefits literature.

The study therefore uses three analytical variables. The first concerns the scale and
growth of security financing (H1). The second concerns the level and internal composition
of circular economy financing (H2). The third concerns the presence or absence of ex ante
dual-benefit criteria in legal and programming instruments (H3).

3. Materials and Methods
3.1. Research Design

The study uses a single-case design in the sense of Yin (2018). Lithuania is treated
as an information-rich case. It is a small, open economy on the EU’s eastern border. It
faces an acute security shock and is legally committed to a circular transition. The aim is
analytical rather than statistical generalization. The study asks whether the mechanisms
proposed in the literature operate where their conditions are most clearly present. The
design combines two established qualitative methods. Doctrinal legal research examines
EU and national law on public security, civil protection, and the circular transition. The
sources include statutory provisions, programming documents, and the case law of the
Court of Justice of the European Union. The analysis examines how these fields interact and
where their competences and financing instruments overlap (Hutchinson & Duncan, 2012).
Document analysis is the systematic selection, appraisal, and synthesis of documentary
evidence (Bowen, 2009). It is used here to reconstruct the financing architecture of each
domain from primary budgetary and programming sources.

3.2. Data

Three data sources underpin the analysis. Public security financing is reconstructed
from two sources. The first comprises state budget allocations to the crisis management
and civil protection system for 2021-2024. The second comprises funding projections
for 2025-2030 annexed to the Programme for the Strengthening and Development of
Civil Protection (Seimas of the Republic of Lithuania, 2024). Circular economy financing
is reconstructed from the Guidelines for Lithuania’s Transition to a Circular Economy
until 2035 (Government of the Republic of Lithuania, 2023). The Guidelines specify the
assessed funding need and the planned allocation for each intervention area. Comparative
positioning draws on the Eurostat circular material use rate, indicator cei_srm030 (Eurostat,
2026). The data thus combine two types of figures. Allocations for 2021-2024 are budgeted
amounts for past years. All figures for 2025 onward are planning commitments, not
outturns. All values are reported in nominal euros, in the units and at the precision given
in the sources, without deflation or currency conversion.

3.3. Indicators and Analytical Procedure

The analysis proceeds in three steps, each linked to one hypothesis (Table 2). For H1,
civil protection allocations are tracked over time using year-over-year changes, a fixed-base
index (2021 = 100), and the compound annual growth rate. Their scale is then compared
with circular economy financing in three ways. The headline ratio compares the multi-year
circular envelope with a single year of civil protection funding. The annualized ratio
spreads the circular envelope over its programming horizon. The cumulative ratio covers
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2021-2030. The annualized ratio is reported for two horizons, 2023-2030 and 2023-2035.
The Guidelines monitor implementation to 2030 but set objectives to 2035. An upper-bound
stress test asks how far circular coverage would fall if the entire additional civil protection
need for 2025-2030 were financed by cutting circular allocations. For H2, circular financing
is decomposed by intervention area. Three measures are calculated for each area: the
coverage ratio (planned divided by required funding), the share of total planned funding,
and the share of the total funding gap. Concentration is summarized with the Herfindahl-
Hirschman index, which is the sum of squared shares (Rhoades, 1993). Its inverse gives the
effective number of intervention areas. For H3, the doctrinal analysis examines whether the
relevant EU and Lithuanian instruments contain criteria that would identify dual-benefit
investment before funds are committed.

Table 2. Operationalization of the hypotheses.

Hypothesis Construct Indicators Sources
Year-on-year change; index .
Scale and growth of security (2021 = 100); CAGR; headline, State budge.t gllocahor?s
. - . . ) 2021-2024; Civil Protection
H1 financing relative to annualised and cumulative
. . . . Programme, Annex 2;
circular financing scale ratios; upper-bound o
Guidelines, para. 189
stress test
Coverage ratio; share of
Level and. 1pterna1 planned fur}dmg; share of Guidelines, para. 189, Table 2;
H2 composition of funding gap; Furostat cei srm030
circular financing Herfindahl-Hirschman index -
and effective number of areas
Law on Crisis Management
Presence of appraisal, and Civil Protection;
H3 Ex ante identification of budgeting or procurement Guidelines; Taxonomy

dual-benefit investment

criteria linking security and
circular objectives

Regulation; ESPR; Regulation
(EU) 2025/1914; Commission

Notice (2025); CSDDD

Because the circular data are programmatic, the analysis speaks to allocation intent
rather than to disbursement or outcomes. All descriptive indicators are computed directly
from the figures in the source documents; no values were estimated or imputed.

4. Results
4.1. Security Financing and the Displacement Hypothesis (H1)

The legal reorientation of civil protection preceded and justified the budgetary reorien-
tation. On 8 December 2022, the Seimas adopted a revised Law on Crisis Management and
Civil Protection (Seimas of the Republic of Lithuania, 1998/2022). The law established an
integrated system for emergency and crisis management. The National Crisis Management
Centre is the operational core of this system (Ministry of the Interior of the Republic of
Lithuania, 2022). The law now extends civil protection to the preparation of critical entities
for resilience. On 18 July 2024, the Seimas approved the Programme for the Strengthening
and Development of Civil Protection. In line with the total defense model, the Programme
sets priorities through 2030 in seven areas. These include shelters, warning and public
information, the preparedness of crisis management actors, healthcare resilience, civil
protection assistance teams, preparedness for chemical, biological, radiological, and nuclear
threats, and training capacity (Seimas of the Republic of Lithuania, 2024). The state budget
is the primary source of funding for this system.
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Table 3 presents the budgetary response. Allocations rose from EUR 12.677 million
in 2021 to EUR 22.525 million in 2022 and EUR 42.976 million in 2023, before easing to
EUR 39.684 million in 2024. The 2023 level was 3.4 times that of 2021. The compound
annual growth rate over 2021-2024 was 46.3 percent. Growth was concentrated in the first
two years of the war (77.7 and 90.8 percent), followed by a 7.7 percent decline in 2024. In
addition, Lithuania received EUR 112.239 million in external assistance for civil protection
in 2022-2025. The Programme identifies a further EUR 284.656 million needed in 2025-2030
(Seimas of the Republic of Lithuania, 2024, section II, paras. 11.1-11.2; Annex 2). Spread
evenly, this additional need amounts to about EUR 47.4 million per year. This exceeds the
2024 allocation, so budgetary pressure is set to persist.

Table 3. State budget allocations to the crisis management and civil protection system, 2021-2024,
and programmed needs to 2030 (EUR million). Source: calculated by the authors from Seimas of the
Republic of Lithuania (2024), section II, paras. 11.1-11.2 and Annex 2.

Year/Item Allocation (EUR Million) Year-on-Year Change (%)  Index (2021 = 100)
2021 12.677 - 100.0
2022 22.525 +77.7 177.7
2023 42.976 +90.8 339.0
2024 39.684 -7.7 313.0
Total 2021-2024 117.862
Mean (standard deviation) 20212024 29.466 (14.341)
Compound annual growth rate 2021-2024 46.3
External assistance 2022-2025 112.239
Additional need 2025-2030 284.656 (~47 .4 per year)

The question for H1 is whether this growth is large enough to displace circular fi-
nancing. Table 4 compares the two domains on three bases. The headline comparison sets
the full circular envelope of EUR 4267.788 million against a single year of civil protection
funding. It yields a ratio of 107.5, suggesting a difference of two orders of magnitude.
That comparison is misleading because it sets a multi-year envelope against an annual
flow. Once the circular envelope is spread over its programming horizon, the ratio falls
to between 8.3 (2023-2035) and 13.4 (2023-2030). On a cumulative basis, planned circular
funding is 10.6 times the sum of budgeted civil protection allocations for 2021-2024 and
the additional need for 2025-2030. The difference in scale is therefore about one order of
magnitude, not two.

Table 4. Scale of circular economy financing relative to civil protection financing on alternative
comparison bases (EUR million). Source: calculated by the authors from Tables 3 and 5.

Comparison Basis Circular Economy (EUR Million)  Civil Protection (EUR Million) Ratio
Headline: full plannec.l envelope vs. 4267.788 39.684 1075
2024 allocation
Annualised, 2023-2030 (8 years) vs.
2024 allocation 533.5 per year 39.684 13.4
Annualised, 2023-2035 (13 years) vs.
2024 allocation 328.3 per year 39.684 8.3
Cumulative: planned envelope vs.
budgeted 2021-2024 plus additional need 4267.788 402.518 10.6

2025-2030

Stress test: circular coverage if the
additional need 2025-2030 were taken 89.6% (from 96.0%) 284.656 -
from the circular envelope
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Table 5. Funding required and funding planned for circular economy measures in Lithuania, by
intervention area, with coverage, shares and gap decomposition. Source: compiled and calculated by
the authors on the basis of Government of the Republic of Lithuania (2023), para. 189, Table 2.

Intervention Area (Thcl){tf:::;egUR) (ThoItjllsaanI?;(::UR) Coverage (%) Share of Planned (%) Share of Gap (%)
Circular industry 238,050 78,050 32.8 1.83 90.8
Circular construction 3,129,022 3,129,022 100.0 73.32 0.0
Circular bioeconomy 400,000 400,000 100.0 9.37 0.0
Circular transport 442,600 442,500 99.98 10.37 0.1
Circular use of waste 214,476 201,476 93.9 4.72 7.4
Circular consumption 4600 4600 100.0 0.11 0.0
Implementation of the 15,165 12,140 80.1 0.28 17
horizontal principle
Total for all intervention areas 4,443,913 4,267,788 96.0 100.0 100.0 (gap: 176,125)

Even on this like-for-like basis, the evidence does not support H1. First, the Guidelines
were approved on 21 June 2023, after the security shock. Their planned allocations therefore
already reflect the post-2022 fiscal environment. They still cover 96.0 percent of the assessed
need. Second, the upper-bound stress test assumes that the entire additional civil protection
need for 2025-2030 (EUR 284.656 million) is taken from the circular envelope. Under this
assumption, coverage would fall from 96.0 to 89.6 percent. This would be a real loss. It
would not, however, compromise the programme as a whole. There is no pre-2022 circular
baseline. For this reason, displacement over time cannot be ruled out entirely. It should be
checked against executed spending. Within the planned allocations, however, displacement
is not the operative mechanism.

4.2. The Composition of Circular Economy Financing (H2)

Lithuania enters the circular transition from a weak position. In 2024, its circular
material use rate was among the five lowest in the EU and far below the EU average of
12.2 percent (Figure 1; Eurostat, 2026). The Guidelines explicitly link the transition to
resilience and strategic autonomy in energy, food, security, critical resources, and advanced
technologies (Government of the Republic of Lithuania, 2023, para. 4). However, they were
adopted by a government protocol decision, not by a formal resolution. They were also
published on the Ministry of the Environment’s website, not in the Register of Legal Acts.
This gives them less normative force than a Government resolution.

Table 5 decomposes the circular program. Aggregate coverage is high at 96.0 percent.
The total funding gap is EUR 176.125 million. The gap is not evenly distributed. The
circular industry is covered at 32.8 percent and alone accounts for EUR 160.0 million, or
90.8 percent, of the entire gap. Circular use of waste (93.9 percent coverage) accounts for a
further 7.4 percent. The horizontal principle (80.1 percent coverage) accounts for 1.7 percent.
Construction, the bioeconomy, and consumption are fully covered. Transport is almost fully
covered. Across the seven areas, coverage ranges from 32.8 to 100 percent. The median is
almost 100 percent. The mean is 86.7 percent (standard deviation 24.9 percentage points).

The programme is also highly concentrated. Construction, transport and the bioe-
conomy together receive 93.1 percent of planned funds. Construction alone receives
73.3 percent. The Herfindahl-Hirschman index of planned shares is 0.56, equivalent to
fewer than two intervention areas of equal size (1.8). The pattern is systematic. Areas that
deliver circularity through capital projects are financed in full. The area that depends on
industrial restructuring receives only a third of its assessed need. This is notable given
the weight of industry in the Lithuanian economy, discussed in Section 5.4. The evidence
supports H2 for circular industry.
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The horizontal principle requires careful reading. It covers research, innovation,
digitalization, and cross-sectoral coordination. Through these functions, circularity is
intended to be built into industrial, construction, transport, procurement, and financial
policy. Its coverage ratio of 80.1 percent is moderate. The problem is the size of the need
itself. The assessed need is only EUR 15.165 million, or 0.34 percent of the program’s
total requirement. The planned EUR 12.140 million equals 0.28 percent of planned funds.
Here, the constraint arises at the needs-assessment stage rather than in the allocation. H2
is therefore supported with a qualification. In the circular industry, the shortfall lies in
coverage. In the horizontal line, it lies in the small scale at which the need was defined.

Circular material use rate

Time frequency: Annual Unit of measure: Percentage Time: 2024

o
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Figure 1. Circular material use rate in the EU Member States, 2024 (per cent). Source: compiled by
the authors on the basis of Eurostat (2026), indicator cei_srm030.

4.3. The Digital Layer and the Identification of Dual-Benefit Investment (H3)

The composition result matters because of the role of digital infrastructure in circular
finance. Circularity claims concern a material’s history: its origin, the number of use cycles,
its composition, and what can be recovered from it. Such claims cannot be verified from a
firm’s financial statements. They require traceability systems that record data at the point
of production and carry them through later transactions. Without such records, a firm
cannot demonstrate a substantial contribution to the circular economy objective under the
Taxonomy Regulation (European Parliament and Council of the European Union, 2020). A
lender then has to price the resulting uncertainty. Digital product passports under the ESPR
are designed to provide these data (European Parliament and Council of the European
Union, 2024b). Their roll-out, however, depends on complementary infrastructure and
on firms’ capacity to use it. In Lithuania, this infrastructure falls under the horizontal
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line and, for industrial firms, under the underfunded circular industry line. The program
therefore finances physical circularity at scale: EUR 3129.022 million for construction, EUR
442.500 million for transport, and EUR 400.000 million for the bioeconomy. By contrast,
the information layer that would make circular performance verifiable and financeable
receives marginal funding.

The doctrinal analysis shows that EU law now permits dual-benefit investment. The
Commission’s 2025 Notice clarifies that the sustainable finance framework does not prevent
investment in the defense sector and should not lead to the unjustified exclusion of this
sector. The Notice recognizes that peace, security, and resilience can contribute to social
sustainability (European Commission, 2025). Regulation (EU) 2025/1914 amended the
ERDF and Cohesion Fund rules. The amended rules allow support for resilient defense and
dual-use infrastructure, including military mobility, and for civil preparedness (European
Parliament and Council of the European Union, 2025). The Corporate Sustainability Due
Diligence Directive keeps security-related production within the scope of sustainability
obligations. Certain downstream activities involving military and dual-use products are
treated separately (European Parliament and Council of the European Union, 2024a). None
of these instruments, however, contains a criterion for identifying dual-benefit investment
at the appraisal stage.

The national framework shows the same gap. The Law on Crisis Management and
Civil Protection and the Guidelines pursue different immediate aims. The law focuses
on preparedness, continuity of essential functions, and protection against threats. The
Guidelines focus on resource efficiency, waste prevention, and longer product life. The
two instruments operate within partly overlapping institutions. Ministries, agencies, and
municipalities work simultaneously on civil protection, infrastructure planning, procure-
ment, transport, and waste management. The law, the Guidelines, and the Civil Protection
Programme do not require security spending to be assessed for its circular effects. They
also do not require circular spending to be assessed for its resilience effects. The Guide-
lines provide for monitoring to 2030 under the Strategic Planning Methodology. They
also provide for a review considering implementation progress and new EU requirements
(Government of the Republic of Lithuania, 2023, para. 188). This review offers an entry
point for a dual-benefit criterion. The evidence supports H3.

Comparing the two portfolios identifies the categories where a single allocation can
generate returns in both domains (Table 6). In each case, security-oriented spending can also
reduce material dependence, extend asset life and improve resource efficiency. The overlap
is clearest in repair, refurbishment and reuse. In normal times, these are circular practices.
When external supply chains break, they serve as decentralized resilience infrastructure.
They keep essential goods in service.

Table 6. Categories of dual-benefit investment and their current position in Lithuanian financing.
Source: authors’ analysis of Seimas of the Republic of Lithuania (2024) and Government of the
Republic of Lithuania (2023).

Current Financing

Dual-Benefit Category Security Rationale Circular Rationale i
Position
Critical and Continuity of Longer asset life, lower Split betwegn security and
. . . . .. . construction lines; no
resilient infrastructure essential services material intensity .. .
joint criterion
Construction line fully
Energy-efficient public Shelter capacity; continuity Energy and covered; shelters financed
buildings and shelters of public functions material efficiency separately under the Civil

Protection Programme
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Table 6. Cont.

Dual-Benefit Category

Current Financing

Circular Rationale ..
Position

Security Rationale

Transport line almost fully

Dual-use transport Military m9b111ty; Sustainable mobility covered; ERDF dual-use
evacuation C ol
eligibility since 2025
Secure and shortened Lower Local material loops; Circular industry line,

supply chains

recovery of critical

single-source dependenc .
& p y raw materials

32.8% coverage

Repair and
maintenance capacity

Circular industry and
consumption lines;
underfunded or small

Decentralised restoration
of essential goods

Reuse, repair and
refurbishment

Digital traceability systems

Horizontal line, 0.28% of
planned funds

Verification of circular
claims for finance

Visibility of
supply-chain dependency

Lifecycle-based public

Durable, maintainable No dedicated line; depends

Green public procurement

procurement equipment on procurement rules
Table 7 summarises the assessment of the three hypotheses.
Table 7. Summary of hypothesis assessment.
Hypothesis Key Evidence Assessment

H1 (displacement)

Like-for-like scale ratio 8.3-13.4; post-shock
Guidelines cover 96.0% of need; stress-test
coverage 89.6%

Not supported at the level of
planned allocations

H2 (composition)

Circular industry coverage 32.8% and 90.8% of
the gap; capital-project areas fully covered;
HHI 0.56

Supported for circular industry;
horizontal line constrained at the
needs-assessment stage

H3 (identification)

EU law permits dual-benefit investment; no ex

ante criterion in EU or Lithuanian instruments Supported

5. Discussion
5.1. Displacement Reconsidered

The main finding is that, in Lithuania, the relationship between security financing and
circular financing is not one of displacement. This result runs counter to expectations from
the trade-off literature, which finds that defense growth is financed partly by cuts elsewhere
(Russett, 1969; Dunne & Tian, 2013). Two features of the case explain the difference. The
first is scale. Even after tripling, civil protection remains about one order of magnitude
smaller than the circular program on a like-for-like basis. It cannot absorb a large share
of circular funds. The second is timing. The Guidelines were drafted and approved after
the shock. The punctuation predicted by budget theory (Jones et al., 1998) is therefore
already built into the planned allocations. It does not appear as a later cut. The finding
also carries a methodological lesson. Policy debate often compares annual security budgets
with multi-year sustainability envelopes. Such comparisons overstate the difference in
scale by roughly tenfold.

The result should not be read as evidence that concerns about displacement are
unfounded. The trade-off literature rests on executed budgets and on defense spending.
This study covers civil protection and planned allocations. Military defense spending,
which in Lithuania is far larger than civil protection, lies outside the data. It remains
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unclear whether planned circular allocations will survive annual budget rounds. The stress
test shows that the margin is finite.

5.2. Composition and the Appraisal Bias

Where the evidence departs from the displacement view, it converges with the condi-
tional view. The circular program finances what appraisal methods can measure, namely
capital projects with measurable physical outputs. It leaves short the areas whose returns
take the form of coordination, information, and avoided losses. This is consistent with
Kirchherr et al. (2017), who find that circularity is usually operationalized through re-
cycling and reuse rather than systemic change. It is also consistent with Dagiliené et al.
(2021), who observe that Lithuanian municipalities approach the circular economy mainly
as waste management. The present results suggest that this pattern owes as much to the
structure of funding as to administrative culture. Institutions are asked to work across
sectors. However, the horizontal line receives only 0.28 percent of planned funds. In this
situation, institutions tend to fall back on the sectoral tasks for which they have resources.

The finding also connects to the resilience-valuation literature. Avoided losses and
co-benefits are real but seldom enter allocation decisions (Tanner et al., 2015; Mayrhofer
& Gupta, 2016). Under compound risk, this matters more than usual. For a frontline
state, military escalation and supply dependence are positively correlated risks. Portfolio
logic (Markowitz, 1952) implies that the most valuable allocations reduce both exposures
simultaneously. Programme-based appraisal assesses spending only against the objectives
of the funding program. Dual-benefit returns therefore remain invisible when decisions
are made. On one point, the evidence is inconsistent with the more optimistic strand of
the literature. The regulatory framework has moved faster than the appraisal machinery.
EU law now allows dual-benefit investment (European Commission, 2025; European
Parliament and Council of the European Union, 2025). Without a method of identification,
however, this permission is unlikely to be used.

5.3. Digital Traceability and the Industry 5.0 Framing

Industry 5.0 provides the vocabulary for this gap. Its human-centric orientation is often
interpreted as a statement about work and skills. It also implies that the return on public
investment should account for what happens to people when systems fail (Breque et al,,
2021). The value of shelters, warning systems, healthcare resilience, and community repair
capacity is realized mainly in the tail of the risk distribution. The Lithuanian civil protection
program rests explicitly on whole-of-society participation. The total defense literature
regards civil capability as what makes deterrence credible (Wither, 2020; Wrange et al,,
2024). On the circular side, local repair networks, spare parts, and design for maintenance
are both circular practices and civil preparedness measures. Treating them as only one or
the other reflects departmental boundaries, not the nature of the investment.

Digital traceability is where the two objectives meet most directly. The results align
with studies on circular reconstruction. These studies link circular bonds to digital prod-
uct passports and make blended finance conditional on verified impact (Gorokhova &
Simanaviciene, 2026). The results also align with research that places critical raw materials
where circularity and security of supply converge (Baldassarre & Carrara, 2025). In both
cases, the digital component performs a financial function: it turns an unobservable envi-
ronmental attribute into one that can be written into a contract. The Lithuanian case adds a
public-finance dimension to this argument. In Lithuania, the state funds physical circularity
at scale but not the information layer. As a result, the circular character of its investments
cannot be demonstrated to private capital. Nor can it be used as evidence of resilience.
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5.4. Policy Implications for Lithuania

The implications stem from specific features of the evidence and of Lithuania’s eco-
nomic model. Industry accounted for 20.8 percent of GDP in 2021, up from 13.4 percent in
1995. Expert estimates place its total contribution to the economy at 3545 percent. Each
industrial job supports four to five jobs in other sectors (Government of the Republic of
Lithuania, 2023, para. 129). Thus, the sector most important to Lithuania’s growth model is
the one whose circular transition is least funded. Five recommendations follow.

First, a dual-benefit test should be introduced into project appraisal. The review of
circular measures foreseen under the Strategic Planning Methodology offers an opportunity
to do so (Government of the Republic of Lithuania, 2023, para. 188). The test would ask
whether the spending reduces exposure in the domain that does not fund it and, if so, by
how much. Such a test would add little administrative cost. It would, however, change the
ranking of candidate projects.

Second, the EUR 160 million gap in the circular industry should be the first priority for
new resources. Regulation (EU) 2025/1914 introduced flexibility for resilience and dual-use
investment. Combined with blended instruments that share risk with private lenders, this
flexibility offers a way to close the gap without cutting other lines.

Third, the horizontal line should be reassessed rather than merely topped up. Its
allocation was set at 0.34 percent of the program. This amount is too small to finance digital
traceability infrastructure before digital product passports are rolled out under the ESPR.

Fourth, the Civil Protection Programme should apply lifecycle and green public pro-
curement criteria to its investments in shelters, warning systems, and equipment. Procure-
ment is the stage at which most public spending either acquires or loses its circular character.

Fifth, monitoring should report on spending executed against planned spending in
both domains, using common units. The Guidelines would also gain weight if they were
adopted as a formal Government resolution.

For investors and lenders, Lithuania exemplifies a situation likely to be common in the
region. It has a large public circular program without a funded data infrastructure. As a re-
sult, environmental performance is difficult to verify at the project level. Taxonomy-aligned
lending in such a setting entails higher verification costs and screening risk. Investors
interested in circular assets in eastern EU markets therefore have a direct stake in the
traceability layer. Blended structures that explicitly finance this layer are more prudent
than assuming it already exists (Gorokhova & Simanaviciene, 2026).

6. Conclusions

This article examined the financing of public security and the circular transition in
Lithuania as a problem of allocating public capital under compound risk. Regarding the
first research question, civil protection allocations more than tripled between 2021 and 2023,
from EUR 12.677 million to EUR 42.976 million. They eased to EUR 39.684 million in 2024.
An additional EUR 284.656 million is needed by 2030. On a like-for-like basis, the circular
program remains eight to thirteen times larger than annual civil protection funding. Its
planned allocations were approved after the security shock and cover 96.0 percent of the
assessed need. The displacement hypothesis (H1) is not supported.

Regarding the second question, the main constraint is the composition of circular
financing, not its total. Circular industry receives 32.8 percent of its need and accounts for
90.8 percent of the program’s funding gap. Construction absorbs 73.3 percent of planned
funds. The horizontal line for research, innovation, digitalization, and coordination receives
0.28 percent of planned funds. This constraint stems from how its need was assessed (H2
supported). Regarding the third question, EU law now permits investment that serves
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security and circularity simultaneously. However, neither EU nor Lithuanian instruments
provide a criterion to identify such investment before funds are committed (H3 supported).

Digital traceability infrastructure is the clearest example of a dual-benefit investment.
Digital product passports, material-flow registers, lifecycle inventories, and interoperable
procurement data allow investors to verify circular performance under the Taxonomy. They
also make supply-chain dependencies visible to the authorities responsible for security of
supply. Adequately funded, this infrastructure serves both objectives. At current levels, it
serves neither well.

For policymakers, the practical task is to define dual-benefit criteria, embed them
in appraisal and procurement, close the funding gap in the circular industry, and verify
results against outcome data. Industry accounts for a large share of output and employ-
ment in Lithuania. For this reason, these steps would link the circular transition to the
competitiveness and security of the industrial base.

The study has several limitations. The analysis is based on budget and program
documents rather than on actual spending, so it reflects allocation intent. Figures from
2025 onward are commitments that may be revised. The absence of a pre-2022 circular
baseline limits the assessment of displacement over time. Military defense spending,
which is much larger than civil protection, falls outside the data. The study covers one
Member State whose security position is not typical of the Union. Its findings therefore
generalize analytically rather than statistically. The coverage ratios rest on needs assessed
in the Guidelines, whose methodology is not fully documented. Finally, the dual-benefit
categories are derived from legal and policy analysis. The article does not quantify the
resilience return of specific investments.

These limits suggest a research agenda. Comparing planned and actual allocations as
the programming period unfolds would show whether the composition problem persists
in practice. The Baltic and Nordic states face similar compound risks under different fiscal
and institutional arrangements. Comparative work on these states could show whether
the underfunding of industrial and horizontal circularity is specific to Lithuania. Future
work could also quantify dual benefits, for example, the contribution of distributed repair
capacity to faster recovery after a supply disruption. This would turn the argument into
a testable financial proposition. Firm-level research on the cost of Taxonomy compliance
without traceability infrastructure would measure the verification penalty that this study
can identify only in principle.
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