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Figure 4. The contribution of selected productivity growth factors to growth of value added between 2000 and
2020 (in percentage points, VA growth in %)

Data: (Lab of European Economics, 2025)

does not allow detailed analysis). On average, SMEs

invest a higher share into intangibles than large companies,
services have the highest intangible investment share, mainly
because of stronger investment in software, data and
[T-related activities and manufacturing has a relatively strong

R&D component, but it is still very strongly oriented toward
machinery and equipment. In order to achieve a shift in the
value added and improve the ability of firms to move to-
ward higher productivity and more knowledge-intensive
value creation, this investment structure should change.

Figure 5. Investment structure: share of all total investment, invested into a specific asset type (in % of total investment)*

* Due to rounding up, the sum of shares may deviate from 100%. (European Investment Bank, 2026)
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Besides the structure of the economy, which is more
heavily focused on lower value-added activities, the in-
vestment structure as well as the employment structure re-
flects this structural characteristic. Figure é depicts the
between the share of experts and value added per em-
ployee and highlights the importance of knowledge for
high value added, which is confirmed also in the literature
(Piekkola et al., 2025) for Slovenia, while higher routines
of tasks has been shown to be negatively related to firm
performance if measured by value added (Redek in
Redek et al., 2025). Activities with a higher concentration
of experts, especially ICT, management and high-tech
manufacturing, achieve the highest value added per em-
ployee. Low-tech and medium-low-tech manufacturing
have both lower shares of experts and lower value
added per employee, which indicates that activities
relying less on skilled labour and knowledge tend to
generate lower productivity.

3.4 The labour market dynamics and structural
change

The number of economically active persons increased

from 887 thousand in 2010 to 1,010 thousand in 2024.

Employment growth was fastest in ICT services (109%),
R&D services (24%), and management services (56%).
Among manufacturing activities, the strongest gains were in
medium-hightechnology industries (from 42 to 60 thou-
sand) and hightechnology industries (21%) (Data: Statis-
tical office of Slovenia, own calculation). On the other
hand, in low-tech manufacturing the employment even
slightly declined. But despite high relative growth in high-
value-added activities, the restructuring was not strong, the
lower value-added activities still employ a proportionally
small share of all workers, the majority being concentrated
in low and medium-low tech manufacturing and other ser-
vices (not knowledge intense).

The data also reveals occupational restructuring 2010 and
2024 (Figure 7). The share of more knowledge-intensive
occupations increased mainly in high-tech manufacturing
and in advanced services, especially ICT and manage-
mentrelated activities. However, in many manufacturing
groups the structure remains strongly production-based,
and in other services the occupational mix is sfill heavily
focused on occupations with lower required skill sets with
their share (and in absolute number) even increasing for
example in medium low tech-intense manufacturing, which

Figure 6. Value added per employee and the share of employed experts (ICT, organisational and R&D and
other high educated) by groups
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Figure 7. Share of broad occupational groups (ISCO1-1SCO9) by industry (manufacturing left panel, services
right panel) by technology and knolwedge intensity in 2010 and 2024
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Data: Statistical office of Slovenia, own calculation. Prepared within V5-24020.

between 2010 and 2024 also increased the number of
active by 25% (from 66 to 83 thousand).

Foreign workers have become a structural factor in the
Slovenian economy. The share of foreign nationals among
the economically active reached 17% by 2024, represent-
ing over 148,000 individuals, of whom nearly 130,000
come from countries outside the European Union. Industry-
level analysis shows that the share of foreign workers is
more pronounced in activities with lower value added
(Data: Statistical office of Slovenia, own calculation) and in
occupations requiring low and lower qualifications, pri-
marily groups of occupations ISCO 7-1SCO®. This dynamic
raises the question of how the economy is maintaining cost
competitiveness and what is the role of automation, new
technologies and innovation.

3.5 Digitalisation

Compared with the EU27, Germany and Austria, Slovenia
still has a larger share of firms in the very low and low
digital intensity categories and a smaller share in the high
and very high categories. Overall, as Eurostat data shows,
Slovenia improved between 2021 and 2025, but it still
lags behind the EU27, Germany and Austria in the over-
all distribution of digital intensity. The share of companies
with very low digital intensity decreased noticeably by
2025, which is a positive sign and the share of firms with
high and very high digital intensity also increased. How-
ever, this shift was weaker than in the EU27, Germany

and Austria, especially at the top end of the distribution.
The data (Table 3) show data by industry and show that
Slovenia has a mixed position in digital intensity of enter-
prises (companies with at least 10 employees are included
in the survey). In manufacturing as a whole, Slovenia is
clearly below the EU average and also behind Austria and
Germany, which points to a weaker digital base in an im-
portant part of the economy. The gap is especially visible
in more traditional manufacturing branches, such as food,
wood and paper, metals, machinery and furniture-related
activities. However, Slovenia performs well in some more
advanced or specific sectors, for example computer, elec-
tronic and optical products, electrical equipment, and some
chemical-related industries, where the distance to Austria,
Germany and the EU is much smaller.

In services, digitalisation is strong in trade, accommodation
and food services, information and communication, tele-
communications, computer programming, and some profes-
sional and R&D activities. In several of these sectors,
Slovenian firms are close to or even above the EU, Austrian
and German levels. The weakest service-related results are
in construction, transport, and administrative and support
services. Overall, digital intensity is quite uneven across sec-
tors and to increase productivity it will be important to raise
digitalisation in traditional manufacturing, construction and
support services, because these activities employ many
people and have an important impact on productivity and
value added in the whole economy.
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Table 3. Share of companies (with at least 10 employees) and at least basic digital intensity

GEO (Labels) EU27 DE AT Sl

C Manufacturing 71.77 76.73 74.90 62.79
C10-C12 Manufacture of food products beverages and tobacco products 60.91 62.56 63.77 49.24
C13-C15 Manufacture of textiles, wearing apparel, leather and related products 61.82 77.82 : 75.51
C16-C18 Manufacture of wood, paper, printing and reproduction 69.81 77.07 : 4591
crocas | Mpotuest il it il rg b romostcsrobet | o [ a1 | gas | o
C22_C23 Manufacture of rubber and plastic products and other non-metallic mineral products 74.66 77.53 : 70.53
€24_C25 (f;i\qiril:rf::r:t:re of basic metals and fabricated metal products, except machinery and 70.84 74.25 7617 5768
C26 Manufacture of computer, electronic and optical products 91.41 91.72 93.75 88.09
Cc27 Manufacture of electrical equipment 83.53 85.41 88.39 85.87
Cc28 Manufacture of machinery and equipment n.e.c. 84.72 84.45 88.70 66.73
C29_C30 Manufacture of motor vehicles, trailers, semi-railers and of other transport equipment 79.92 82.97 86.32 74.70
€31-C33 m:cnhuit]c;?;:nzf::runig::rltewelIew, musical instruments, toys repair and installation of 7228 2774 7438 60.44
D Electricity, gas, steam and air conditioning supply 88.37 95.63 : 100.00
E Water supply sewerage, waste management and remediation activities 73.83 72.04 : 68.38
F Construction 58.59 60.91 57.82 35.26
G Wholesale and retail trade repair of motor vehicles and motorcycles 78.46 83.19 79.57 92.39
H Transportation and storage 59.15 56.44 57.69 53.71
1 Accommodation and food service activities 65.38 62.47 72.83 73.89
J Information and communication 95.43 98.22 99.21 96.81
J61 Telecommunications 90.75 95.18 | 100.00 100.00
J62_J63 Computer programming, consultancy, and information service activities 96.04 98.42 99.88 97.83
L Real estate activities 80.41 87.05 82.21

M Professional, scientific and technical activities 88.34 88.24 84.28 83.04
M69-M71 | Legal and accounting activities ... 87.88 87.40 82.18 75.32
M72 Scientific research and development 94.22 91.81 96.02 100.00
M73-M75 éetitzz:::r;gcz;\jﬁrre\:rket research other professional, scientific and technical activities 88.74 0182 00.94 100.00
N Administrative and support service activities 67.53 65.90 69.95 58.93

Data: (Eurostat, 2025).

Data show that with regards to digitalisation, Slovenia al., 2025). These results are consistent with McKinsey's

is strong in terms of large companies, while SMEs lag (2024) findings that leading firms in digitalisation and Al
behind. have two to six times higher annual growth rates. However,
Survey among Slovenian firms confirms that more digitally successful digital transformation requires comprehensive-
intensive firms are also more successful in business: they ness and complementarity: success does not originate from
achieve higher innovativeness, higher productivity, and technology alone but from the combination and integration
more collaboration with top performers (Redek in Redek et of technology, data, people, and processes. In Slovenig,
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half of all firms still consider digital transformation non-es-
sential for their business, while 41% of firms cite a lack of
appropriate human resources and knowledge as the key
barrier (Redek in Redek et al., 2025).

Artificial intelligence is a major technological development.
Survey results among Slovenian firms show that firms
expect predominantly positive effects of Al: an increase

in complex tasks, a reduction in routine tasks, increased
employee satisfaction, and higher productivity. Expected
negative effects are mild, with non-users of Al being more
afraid of workforce reductions than those already using it.
Increased demand for various types of professionals is an-
ticipated, while expected negative effects on employment
are markedly mild (Redek in Redek ef al., 2025). These
results are not surprising over the short run due to the lack
of available workers.

But new technologies are expected to change also skills
demand. A survey among 206 Slovenian management
representatives based on the Global Skills Taxonomy
(World Economic Forum, 2025¢) reveals that the greatest
future increases in demand are expected for technological
and soft skills (Redek in Redek et al., 2025). In manufactur-
ing, the most prominent skills include technological knowl-
edge and skills, cyber and application security, digital
marketing, adaptability to change, quality assurance, and
collaboration and productivity software. In services, cus-
tomer services, customer relationship management, and
stress management are also highlighted alongside tech-
nological skills. Across all occupational groups, from man-
agers and professionals to production workers, an increase
in demand for technical knowledge is expected. At the
same time, the importance of motivation, work habits,
leadership competencies, and socially responsible behav-
iour is also growing, indicating that the future cannot be
built solely on technical skills but requires a comprehensive
approach to competence development.

4. External determinants of productivity growth:
business environment and competitiveness in
Slovenia
Business environment, which is an important deferminant of

business performance (Table 4) could also be improved.
The IMD World Competitiveness Ranking put Slovenia at
the 46th place out of 69 countries in 2025 (IMD, 2025q)
- a deterioration relative to the period between 2021 and
2023, when Slovenia was ranked even at the 38th place
(IMD, 2025a). The main areas of underperformance in-
clude international investment, tax policy, the labour mar-
ket, corporate financing, management practices, attitudes
towards change/values, and the efficiency of public ser-
vices and administrative burdens (Table 2). The IMD ident-
ifies the following key challenges: raising GDP and
productivity, stimulating private investment, pension and
healthcare reform, labour and talent shortages, and more
venture and private capital for innovative firms (IMD,
2025b). On the other hand, international trade, price sto-
bility, the social framework, education, health and environ-
ment, and quality of life are some of the main strengths of
Slovenian business environment (Table 2). Slovenian gov-
ernment also highlights quality of life, international trade,
hightech exports, and environmental sustainability (Repub-
lic of Slovenia, 2025).

In the IMD World Digital Competitiveness Ranking 2025,
the picture is better than for overall competitiveness but still
warrants concern: Slovenia ranks 4 1st (among 69 econ-
omies, Table 3), same as in 2024 but lower than in 2021
when it was 35th (IMD, 2025¢). This gradual decline is
primarily a consequence of faster progress of other econ-
omies in franslating digital potential into economic out-
comes. Slovenia in general performs best in the knowledge
pillar, particularly in education, science/technology grad-
uates, tertiary teacher-student ratios, and Al publications.
But it is weaker in technology, especially regulatory frame-

Table 4. IMD World Competitiveness Ranking 2025 of Slovenia by sub-factors

Pillar Sub-factor Rank Pillar Sub-factor Rank

Domestic economy 48 Productivity & efficiency 36

International trade 10 Labour market 61

Economic International investment 58 BlfSI.neSS Finance 43
performance efficiency

Employment 41 Management practices 52

Prices 17 Attitudes & values 64

Public finance 45 Basic infrastructure 55

Tax policy 57 Technological infrastructure 47

Gox{ernment Institutional framework 45 Infrastructure Scientific infrastructure 34

efficiency
Business legislation 51 Health & environment 30
Societal framework 20 Education 26

Source: (IMD, 2025b, 2025b)
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Table 5. IMD Digital Competitiveness Ranking 2025 of Slovenia by sub-factors

Factor Sub-factor 2021 2022 2023 2024 2025
Talent 37 38 39 42 39
Knowledge Training & education 23 18 13 19 26
Scientific concentration 31 28 29 27 27
Regulatory framework 45 43 48 55 47
Technology Capital 39 38 38 49 44
Technological framework 33 35 41 37 40
Adaptive attitudes 41 45 38 50 54
Future readiness Business agility 40 33 39 48 47
IT integration 35 37 38 46 51
Overall Overall 35 37 37 41 41

Source: (IMD, 2025¢)

work. Overall, the rankings are lowest in the future read-
iness, where low scores stand out in attracting highly skilled
foreign talent, attitudes towards globalisation, adaptability,
public-private partnerships, and national cyber capacity
(Table 5).

These weaknesses coincide with the results at the firm level
that represent obstacles to future growth. Itis also a rel-
evant policy challenge, since the country invests in educa-
tion, however (also firm level data, as presented later)
show insufficient translation from knowledge to application,
which is highligted also in the EC’s Digital decade report
for Slovenia (European Commission, 2025), which recom-
mends increased use of advanced technologies, stronger
alignment of higher education curricula with digital needs,
and more effective collaboration between industry, univer-
siies, and the public sector.

5. Discussion and conclusion
Slovenia is on the path from routine-based economy, but
it has not yet fully moved info an innovation- and knowl-
edge-based growth model. Its productivity level remains
clearly below that of more advanced EU economies, es-
pecially Austria and Germany, while productivity growth
has lost part of the catching-up momentum that was visible
before the global financial crisis. Its development gap is not
only cyclical or temporary, but structural. The economy still
contains a large share of activities with moderate or low
value added, while hightechnology manufacturing, ICT,
R&D and management-related services, although more
productive, remain too small to substantially lift aggregate
productivity.
Besides the sectoral structure, also the large productivity
dispersion within sectors represent a challenge. The gap
between average firms and the best-performing firms within

5/2026

the same activity group shows that there are considerable
reserves for productivity growth even without a complete
sectoral shift. This is especially relevant for Slovenia, where
many workers are still employed in medium-low technology
manufacturing, low-technology manufacturing and less
knowledge-intensive services. Therefore, the development
challenge should not be understood only as a need to cre-
ate more high+ech firms, but primarily as a need to up-
grade existing firms, including traditional sectors, where the
vast majority of employment lies.

The results also confirm the importance of knowledge-inten-
sive human resources for value added creation. Activities
with a higher share of experts, such as ICT, R&D, manage-
ment services and high-tech manufacturing, tend to achieve
higher value added per employee. However, occupational
restructuring between 2010 and 2024 has been relatively
uneven. More knowledge-intensive occupations increased
mainly in advanced services and high-tech manufacturing,
while many manufacturing and service activities still rely
heavily on routine and lower-skilled occupations. This limits
the speed of productivity upgrading and makes the econ-
omy more dependent on extensive growth, labour avail-
ability and cost competitiveness rather than on innovation,
digitalisation and organisational capabilities.

A particularly important issue is the role of labour shortages
and foreign workers. The inflow of foreign workers has be-
come a structural feature of the Slovenian labour market,
but foreign workers are more concentrated in lower value-
added activities and lower-skilled occupations. This helps
firms solve immediate labour shortages, but it may also
reduce pressure for automation, organisational change
and movement toward higher value-added activities. In this
sense, Slovenia risks remaining in a “human resource trap”:
labour shortages are solved by adding labour to existing
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business models, while the underlying structure of produc-
tion changes too slowly. This is especially problematic in an
ageing society, where longterm growth cannot rely pri-
marily on employment expansion.

The evidence on investment structure further supports this
proposition. Slovenian firms still invest relatively more in
machinery and equipment and less in intangible assets such
as software, data, organisational improvements, training,
economic competencies and innovative capital. Tangible
investment remains important, especially in manufacturing,
however in advanced economies productivity growth in-
creasingly depends on complementarities between technol-
ogy, skills, data, organisation and innovation. Slovenia’s
relatively low investment in intangibles therefore limits the
ability of firms to transform new technologies into higher
productivity. This is also visible in digitalisation: although
Slovenia has improved and performs well in some sectors,
especially ICT, telecommunications, R&D and some profes-
sional services, digital intensity remains uneven and weaker
in traditional manufacturing, construction, transport and
administrative services.

Digitalisation and artificial intelligence therefore represent
both an opportunity and a challenge. On the one hand,
more digitally intensive firms are more innovative and pro-
ductive, and firms generally expect positive effects from Al,
especially higher productivity, fewer routine tasks and more
complex work. On the other hand, many firms still do not
see digital fransformation as essential, and a lack of appro-
priate knowledge and human resources remains one of the
main barriers. This means that technology adoption cannot
be treated as a purely technical process. It requires
changes in business models, work organisation, manage-
ment practices and skills. The key issue is not only whether
firms buy digital tools, but whether they are able to use
them to change how value is created.

The external business environment partly reinforces these
firm-level weaknesses. Slovenia’s IMD competitiveness
position shows strengths in areas such as international
trade, education, health, environment and quality of life,
but weaknesses in labour market functioning, tax policy, in-
ternational investment, management practices, finance and
attitudes toward change. Similarly, in digital competitive-
ness Slovenia performs relatively better in knowledge, but
worse in technology and future readiness. This points to a
broader problem of translating knowledge and education
into business transformation, innovation, faster firm growth
and higher value added. Slovenia has important devel-
opment assets, but they are not used sufficiently effectively.
The results therefore suggest that Slovenia’s transition from
routine-based fo innovation-driven growth requires a com-

bined approach. Structural change toward more knowl-
edge-intensive activities is necessary, but it is not sufficient.
Equally important is the upgrading of existing firms. This
means stronger investment in intangible capital, faster
digital transformation, better management practices, more
systematic lifelong learning, stronger cooperation between
firms, universities and public institutions, and a business
environment that supports experimentation, growth and
innovation. Without these changes, Slovenia may continue
to achieve moderate growth, but it will find it difficult to
close the productivity gap with the most advanced
European countries.
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This study synthesises findings from four sectoral analyses of Slovenia’s deep tech, bio-tech, green-tech, and space-
tech ecosystems, based on 58 semi-structured interviews with firms, investors, research institutions, and public stake-
holders. While Slovenia benefits from a strong scientific base and EU integration, a critical financing gap persists in
mid-development stages, marked by insufficient patient capital, limited venture debt, weak risk-sharing instruments,
slow decision cycles and inflexibility in available public instruments. Further constraints include fragmented innova-
tion lending regulation, poor commercialisation mechanisms, limited shared research infrastructure, and talent short-
ages. Without coordinated reforms in financing, governance, and technology transfer, Slovenia’s high-technology
sectors risk remaining peripheral in global value chains and failing to scale into high-value innovation hubs.

JEL O32, 033, G32

1. Introduction
Small open economies face structurally distinctive chal-
lenges in hightechnology development. While their scien-
tific capabilities may be internationally competitive, the
domestic conditions needed to translate research results
into scalable, commercially viable ventures are often ab-
sent or insufficiently developed. A limited domestic market,
scarce availability of risk and patient capital (including ven-
ture debit), thin institutional ecosystems for technology and
finance, and restricted access to global distribution chan-
nels constrain the growth trajectories of knowledge-inten-
sive firms. These constraints are especially acute in deep
technology sectors - defined as ventures built on fundamen-
tal scientific or engineering breakthroughs and character-
ised by long development cycles, high capital intensity, and
transformative industrial potential (MIT REAP, 2022; Euro-
pean Commission, 2025). For banks and other financial in-
termediaries, deep+ech financing poses a severe
information asymmetry problem: the absence of tangible

* Authors (in alphabetic order): Polona Domadenik Muren, Dasa Farénik,
Matjaz Koman, Hana Konéan, Denis Marin3ek, Tja3a Redek, Peter Trkman,
University of Ljubljana, School of Economics and Business

collateral, long pre-revenue periods, and high technologi-
cal uncertainty make conventional credit risk models inad-
equate (Kerr at al, 2014)

Over the past two decades, Slovenia’s economic model
has relied heavily on investment-driven productivity growth,
but this dynamic has weakened since the global financial
crisis (Banka Slovenije, 2025). R&D investment has grown
modestly, yet a persistent gap between scientific output and
commercial outcomes remains. Slovenia ranks above the
EU average on several innovation input indicators particu-
larly human resources and research system attractiveness,
but consistently underperforms on venture capital formation
and broader commercialisation of knowledge assets (Euro-
pean Commission: Directorate-General for Research and
Innovation, 2025)". Its ability o attract and retain deep
tech firms is constrained by fragmented policy governance,
limited patient capital, and institutional structures that do not

1 Slovenia’s innovation performance has been improving; the European
Innovation Scoreboard 2025 placed Slovenia second of the “Moderate
Innovators” group with a summary innovation index of 94.7% of the EU
average, up by 3.4 percentage points from 2024 and 16.8 percentage
points from 2018 - an above average improvement - and ranking 13th
among EU member states (European Commission: Directorate-General for
Research and Innovation, 2025).
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adequately reward entrepreneurial risk-+taking in science-
based ventures. From financial perspective, this franslates
into a missing middle: commercial banks avoid lending at
Technology Readiness Levels (TRL) 4-6 due to high per-
ceived risk and lack of credit enhancement mechanisms,
while venture capital is too equity-focused and often un-
available at scale.

The importance of addressing these constraints is growing
not only for Slovenia but also for the EU. European stra-
tegic documents, including the Draghi Report on competi-
tiveness and the European Innovation Council’s deep tech
agenda, identify the commercialisation of breakthrough
technologies as central to restoring EU economic dyna-
mism (European Commission, 2024) For small Member
States as Slovenia, the stakes are high. Without active eco-
system development (including bank-based patient capital
instruments, public credit guarantees, and hybrid equity-
debt products), hightechnology sectors risk remaining pe-
ripheral within European and global value chains,
supplying R&D inputs? and niche components to larger
economies while failing to capture the value added from
their own scientific investment.

This paper responds to these dynamics by synthesising evi-
dence from four sectoral analyses of Slovenia’s emerging
high-technology ecosystems - deep tech (broadly defined),
biotechnology, space technology, and green technology® -
previously published in the monograph Exploring the
Growth Potential of Deep tech and Other Emerging Tech-
nologies in Slovenia (Domadenik Muren et al., 2025q, Do-
madenik Muren et al., 2025b, Koman et al., 2025, Farénik
etal.,, 2025, Konéan et al., 2025). Drawing on a multi-
method research design that combines a systematic litera-
ture review, secondary data analysis, and 58
semi-structured inferviews with 55 stakeholders (including
firms, investors, financial intermediaries, research institu-
tions, technology transfer offices, and public agencies) that
took place in August and September 2025, the study ident-
ifies cross-cutting structural patterns, common bottlenecks,
and sectordifferentiated dynamics shaping Slovenia’s high-

N

At the legislative level, Slovenia has taken steps to formalise its commitment to
research and innovation funding through the Research and Innovation Act
(ZZrID), originally adopted in 2021 and subsequently amended in 2023,
2024, and 2025. The Act sets a statutory target of up to 1.25% of GDP in
total public funding for research and innovation, with a legally defined floor
of at least 0.8% of GDP for state research funding, and mandates annual
increases of at least 0.08 percentage points until the 1% GDP threshold for
research is reached. However, actual increases remain contingent on
macroeconomic performance, as funding is only required to be maintained at
the previous year’s nominal level during periods of negative GDP growth or
exceptional circumstances.

w

Each original study was carried out in parallel by dedicated research teams
comprising faculty members—professors and students—from the International
Master in Business (IMB) programme at the University of Ljubljana, School of
Economics and Business. All teams followed a common analytical framework
derived from a systematic literature review, enabling consistent identification
of cross-cutting patterns, structural commonalities, and sector-differentiated dy-
namics.
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technology potential. The design was chosen to situate
Slovenia’s high-technology ecosystems within their inter-
national and theoretical context while generating detailed
empirical insight into acfor-level experiences, perceptions,
and strategic responses. A qualitative approach was priori-
tised for the primary empirical layer given the exploratory
and interpretive nature of the research questions, which
concern not only observable outcomes but also the under-
lying mechanisms, constraints, and reasoning processes
that shape ecosystem dynamics (Corbin & Strauss, 2008).
This paper aims to advance the empirical understanding of
innovation ecosystems in small open economies — a con-
text that has received less systematic attention than large-
economy cases — with particular focus on the financing
gap at TRL 4-6 and the structural reasons it persists. It
further aims to provide a cross-sectoral comparative analy-
sis across deep technology sectors that surfaces structural
constraints rather than sector-specific anomalies. Finally, it
seeks to develop actionable policy recommendations ad-
dressing the governance, financing, and institutional reform
dimensions most relevant to a small EU member state.
Several limitations should be acknowledged. The synthesis
relies on sectoral analyses conducted by different research
teams. Data were collected in a relatively short period of
time, which led to minor deviations from the intended opti-
mal sample structure and methodological framework. The
qualitative emphasis provides depth of insight info mechan-
isms and actor perspectives but limits generalisability in the
statistical sense.

The paper is structured as follows. Next section presents
short literature review. Section 3 presents the integrated
empirical findings and final section concludes with policy
recommendations.

2. Literature review
The concept of the innovation ecosystem has become cen-
tral to understanding how technological knowledge is
translated info economic value. Unlike linear models of
technology transfer, ecosystem frameworks emphasise the
interdependence of multiple actor types - universities, firms,
investors, infermediaries, and public instfitutions - and the im-
porfance of their co-evolutionary dynamics (Adner, 2017;
Jacobides et al., 2018). Outcomes in such systems depend
less on any single organisation and more on the quality of
coordination across complementary assets: scientific capa-
bility, risk finance, shared infrastructure, regulatory frame-
works, and access to lead markets (Cobben et al., 2022).
In deep tech, this structural logic is particularly consequen-
tial: a research institution may produce ground breaking
science, but if the technology transfer offices (TTO) lacks
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capacity to negotiate intellectual property (IP) terms, if
early-stage investors lack sector expertise, and if regulatory
pathways are unclear, the science will not become a ven-
ture regardless of its infrinsic quality.

For deep tech and other science-based sectors, the com-
mercialisation challenge is amplified by the protracted de-
velopment pathway - often spanning a decade or more for
technology from proof-of-concept to commercial deploy-
ment - during which multiple types of market and institu-
tional failures may arise. Technology transfer institutions,
specifically technology transfer offices at universities and
public research organisations, play a critical intermediary
role in translating scientific discoveries into licensable IP or
investable spin-off ventures. The empirical evidence docu-
ments wide variation in technology transfer office perform-
ance across institutions and countries, attributable to
differences in mandate clarity, professional capacity, re-
source endowment, and the broader legal and incentive
environment (Nelson, 1993, Siegel et al, 2007). OECD
(2022) assessments identify weak TTO capacity as a per-
sistent constraint on commercialisation in CEE innovation
systems, including Slovenia, with key weaknesses spanning
unstable funding, limited IP management expertise, cumber-
some spin-off procedures, and academic incentives that re-
ward publication over commercialisation.

The financing of deep tech ventures presents particular
challenges for conventional venture capital (VC) models
that typically favours fast-growing, capitaHlight, software-en-
abled business models with clear exit horizons, so called
“deep tech financing challenge” (Dealroom, 2023). Deep
tech ventures, by contrast, require substantial upfront invest-
ment in physical R&D infrastructure, face long and uncer-
tain development timelines, and often depend on
regulatory approvals or large institutional customers before
generating revenue.

Scholars and policymakers have proposed several institu-
tional responses. Blended finance instruments, combining
public grants or equity with private co-investment, could
lower the risk threshold for private investors while ensuring
public accountability for strategic priorities. Milestone-
based funding mechanisms, tied to verified technical
achievements such as prototype completion or certification
success, reduce investor uncertainty and align incentives
across development stages. Development bank participa-
tion as an anchor investor can provide both capital and a
quality signal that attracts international co-investors. Yet
even where public support is substantial, the transition be-
tween technological readiness level (TRL) stages - particu-
larly from TRL 4 to TRL 7, where laboratory demonstrations
must be converted into pilotscale or marketready products

- frequently encounters what the literature terms the “valley
of death”?, a financing gap where government grant pro-
grammes have ended but commercial investors are not yet
willing to commit (Auerswald & Branscomb, 2003). Empir-
ically, the gap has been documented across European
deep tech sectors (Dealroom, 2023). The European Invest-
ment Bank has similarly highlighted that deep tech scale-ups
struggle to find longterm growth capital due fo a cautious
investment climate and a shortage of investment teams fo-
cused on the sector (European Investment Bank, 2024).
Finally, talent and human capital constraints are widely
documented as a binding constraint on deep tech eco-
system development (Chaudhuri et al, 2023). The relevant
talent challenge in small economies is not simply quanti-
tative - a shortage of STEM graduates - but qualitative: a
shortage of the entrepreneurially capable, managerially
experienced, and commercially oriented scientists and en-
gineers. This entrepreneurial falent gap is compounded in
small economies by brain drain pressures, as inter-
nationally mobile researchers and engineers are attracted
to larger ecosystems with richer opportunity sets and higher
compensation (Science | Business, 2024).

The empirical analysis reveals a consistent structural profile
across Slovenia’s hightechnology sectors. In the continu-
ation we present the findings thematically, identifying both
shared patterns and sector-specific variations.

3. Findings

3.1 Structural Strengths of Slovene Deep-Tech

ecosystem: Scientific Base, EU Integration, and

Industrial Tradition
Across all four sectors, interviewees consistently identified
three categories of strength that distinguish Slovenia’s high-
technology ecosystem from other CEE economies. The first
is the quality of Slovenia’s scientific and engineering
base. Public research institutions produce internationally
competitive research in physics, materials science, biotech-
nology, and engineering. Slovenia’s graduation rate at
PhD level is among the highest in the OECD, and its share
of STEM graduates in tertiary education exceeded the EU
average through the early 2020s (European Commission:
DG for Education, Youth and Culture, 2025) This scientific
foundation provides a genuine knowledge base from
which deep tech ventures can emerge. As one university
researcher noted: “The quality of science we do here is
not the problem. The problem is everything that happens
after the science.”

4 This gap is especially severe in hardware-intensive sectors, such as advanced
materials, photonics, and life sciences, where capital requirements at the pilot
stage far exceed those of software-based ventures.

(44) 5/2026
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The second strength is Slovenia’s deep integration into
EU research and industrial programmes. Participation
in Horizon Europe, the European Space Agency, the Euro-
pean Innovation Council, and IPCEIl frameworks spanning
microelectronics, batteries, cloud infrastructure, and health
provides Slovenian institutions and firms with access to
funding, legitimacy, international networks, and market op-
portunities that would be unattainable for a small economy
operating in isolation. Slovenia’s membership in the Eu-
roHPC Joint Undertaking is a particularly relevant case in
point: having signed the European Declaration on High
Performance Computing as early as 2017 as one of the
first nine signatories, Slovenia has secured access to a
shared supercomputing infrastructure backed by a budget
of approximately €7 billion for 2021-2027 - computo-
tional capacities that a small economy could not realis-
tically develop independently and which are directly
relevant fo deep tech sectors such as Al, quantum comput-
ing, and advanced simulation”. The accession to full ESA
membership in January 2025 was highlighted by space
technology stakeholders as a transformative institutional
development, both for the direct funding flows it enables
through the geographical return principle and for the rep-
utational signal it provides to international partners and
investors. Similarly, in biotechnology, EU Horizon grants
have been a primary mechanism for early-stage internation-
alisation of research-intensive firms.

The third strength is industrial tradition and the presence
of established industrial firms with global market positions
and dual-use technological capabilities. Companies such
as Dewesoft in space instrumentation and Skylabs, whose
miniaturised on-board data-handling solutions are em-
bedded in more than 60 operational satellite missions®,
Kolektor in advanced manufacturing, and the Sandoz/
Novartis in life sciences serve as anchor institutions that
provide market credibility, supply chain linkages, and a
talent pool for emerging ventures. The acquisition of BIA
Separations by Sartorius for €360 million in 2020 demon-
strated that Slovenian biotech ventures can achieve signifi-
cant exit valuations, providing an important reference point
for investors and aspiring entrepreneurs (Biospace, 2020).
In the space sector, companies with proven track records
in ESA programmes serve as credibility bridges for newer
entrants seeking their first institufional contracts.

In biotechnology, the anchor presence of major phar-
maceutical manufacturers provides a different kind of eco-

5 https://www.eurohpc-ju.europa.eu/about/discover-eurohpcju_en

6 Yet this success has been achieved primarily through individual firm initiative
rather than through systematic ecosystem support, and the transition from a
handful of internationally competitive firms to a broader and self-reinforcing
cluster has not yet occurred.
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system foundation. The Natural Science and Engineering
Research industry in Slovenia, encompassing life sciences,
pharmaceuticals, biotechnology and medical sciences,
reached a market size of approximately €497 million in
2025 (Koman et al, 2025). However, the relationship be-
tween large pharmaceutical anchors and the broader bio-
tech startup ecosystem is underdeveloped: knowledge and
talent do not flow freely between large firms and emerging
ventures, and the anchor firms’ R&D activities are primarily
directed by their global parent organisations rather than
by the local ecosystem'’s priorities. The result is a sector
with impressive industrial scale but limited entrepreneurial
dynamism.

Although these strengths are real and provide a foundation
for niche positioning within European value chains, intervie-
wees across all sectors were consistent in describing them
as necessary but insufficient conditions for ecosystem devel-
opment at scale. The constraints identified in the following
sections operate systematically to prevent these strengths
from translating into commercially scalable outcomes.

3.2 Financial Constraints and Shared Infrastructure
Deficit: The Mid-Development Financing Gap

The most consistently identified constraint across all four
sectors is the absence of adequate patient capital, defined
as longerm, risktolerant financing that does not require
immediate returns for ventures at Technology Readiness
Levels (TRL) 4-7. This is the stage at which laboratory
proofs of concept must be converted into pilot-scale demon-
strations, certified prototypes, or minimum viable products
suitable for early commercial deployment. It is precisely at
this stage that public grant mechanisms (primarily oriented
toward early-stage research and feasibility) have typically
expired, while commercial venture capital (VC) remains un-
willing to commit given the technical and market uncer-
tainty (Auerswald & Branscomb, 2003; Hall & Lerner,
2010).

The severity of this gap varies by sector. In space technol-
ogy, the European Space Agency’s (ESA) role as an an-
chor customer and the milestone-based funding logic of its
procurement system provides partial mitigation, but intervie-
wees noted that the transition between ESA development
contracts and commercial contracts remains poorly
bridged. A space tech founder described the challenge:
“ESA gives you credibility and your first contracts, but the
step from ESA-funded prototype to commercial product
requires capital we cannot find domestically, and foreign in-
vestors don't know the sector well enough.” In biotechnol-
ogy, the valley of death is particularly acute: regulatory
approval fimelines mean that capital requirements at the
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pre-clinical and clinical stages far exceed what Slovenian
investors can provide, with most ventures depending on for-
eign capital or strategic partnerships with large phar-
maceutical companies (Koman et al.,, 2025). Green tech
interviewees confirmed that “once you get beyond the lab-
oratory and close fo commercialisation, the money is simply
not there”. In deep tech more broadly, seed tickets of ap-
proximately €50,000, typical of domestic instruments, are
described as insufficient by a factor of three to four relative
to international benchmarks (Domadenik Muren et al,
2025b).

The structural root of this gap lies in the underdevelopment
of Slovenia’s domestic venture capital (VC) market. VC as-
sets under management in Slovenia represent a fraction of
comparable small economies such as Finland, Denmark, or
even Estonia’, despite Slovenia’s comparable scientific out-
put. The limited track record of successful exits has histori-
cally constrained the formation of experienced fund
managers and limited partner appetite (Gompers & Lerner,
2001). While recent initiatives - the Vesna deep tech VC
vehicle, the Slovene Equity Growth Investment Program
(SEGIP), and a joint guarantee scheme between the Euro-
pean Investment Fund (EIF) and SID Bank - signal genuine
policy commitment, interviewees consistently viewed them
as undersized relative to the capital demands of a maturing
deep tech ecosystem.

A further structural dimension of the financing constraint
concerns the international orientation of available capital.
The limited number of domestic deep tech investors, and
the limited sector expertise of those that exist, creates a de-
pendency on foreign capital for mid- and late-stage venture
financing. Foreign investors, while providing capital, may
impose internationalisation timelines, governance require-
ments, or exit preferences that do not align with the long
development cycles and domestic ecosystem-building ob-
jectives of deep tech ventures. Several interviewees noted
instances where promising ventures had been effectively
acquired by foreign investors at early stages “exporting our
best science at a discount” as noted by one of our intervie-
wees and argued that building domestic investment capa-
city was as much a strategic sovereignty question as a
financing efficiency question.

The performance of Slovenian firms in competitive EU in-
struments illustrates the depth of the financing challenge. In
the first two years of the European Innovation Council (EIC)
Accelerator programme (one of the most important EU in-
struments for deep tech scale-up) Slovenian start-ups ob-

7 https://www.ebrd.com/home/news-and-events/publications/economics/
transition-reports/transition-report-2025-26/country-assessments/
ceb.html#customtab-bc9d60004b-item-f73e841601-+ab

tained only €2.45 million in grants and equity until 2025,
among the lowest totals in the EU both in absolute terms
and relative to GDP. Adjusted for GDP, Slovenia would
have needed approximately €7 -8 million to match France
and Germany on a proportional basis (Domadenik Muren
et al, 2025b). This underperformance reflects both a li-
mited number of applications - itself partly a consequence
of the proposal preparation and commercialisation expert-
ise constraints discussed in next section and a weak pipe-
line of ventures sufficiently developed to compete for
mid-stage EIC instruments. Addressing the financing gap
and the pipeline development challenge are thus comple-
mentary rather than sequential priorities.

An important dimension of the financing constraint is also
the quality of capital. Interviewees distinguished between
financial investors who provide capital but limited sector
understanding, and “smart money” investors who combine
financing with strategic value-add through networks, market
access, and commercialisation expertise (Gompers et al.,
2016). The latter is in particularly short supply in Slovenia,
because most sophisticated sector-specific investors are lo-
cated in other European ecosystems. This suggests that pol-
icy interventions aimed at stimulating the domestic VC
market should also stimulate the development of sector-spe-
cific investment expertise, for example, through co-invest-
ment schemes that pair domestic investors with experienced
foreign deep tech funds.

Across all four technology sectors, interviewees consistently
identified the absence of shared research and pilot-scale
infrastructure as a significant constraint on venture devel-
opment. The specific infrastructure gaps differ by sector -
wet laboratories and bioprocessing facilities in biotechnol-
ogy; precision engineering and testing facilities in space
technology; pilot plants and clean rooms in green technol-
ogy; and high-performance computing and advanced fab-
rication in deep tech broadly - but the structural pattern is
consistent: facilities capable of supportfing the transition
from laboratory to pilot scale are either absent or inaccess-
ible to early-stage ventures.

The consequences are multifaceted. Firms seeking fo con-
duct mid-stage validation work must either purchase or
lease costly dedicated facilities - a prohibitive investment
for early-stage ventures - or seek partnerships with foreign
institutions that possess the necessary capabilities. The latter
option is feasible but creates dependency, increases devel-
opment timelines, and risk transferring strategic knowledge
to foreign partners. One biotechnology researcher de-
scribed the problem directly: “We have the science. We
do not have the place to do the next step. So, we go fo
Germany or Austria, and they learn what we know.”

5/2026
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International comparisons highlight the gap. Sweden’s KTH
Innovation fund, with annual capitalisation approximately
500 times that of the UL Innovation Fund, routinely cofunds
shared infrastructure for spin-off ventures (KTH Innovation,
2024). Germany's Fraunhofer system provides applied re-
search infrastructure across technology domains, including
pilot-scale facilities accessible to SMEs on a feefor-service
basis® (Fraunhofer, 2025). In the biotechnology sector spe-
cifically, Ireland’s national investment in biomanufacturing
infrastructure has been cited as a key enabler of its phar-
maceutical cluster development (IDA Ireland, 2021).
Slovenia has utilised Recovery and Resilience EU funds to
upgrade some laboratory and digital research capacity,
but OECD assessments identify persistent gaps, particularly
in pilot-scale and bioprocessing facilities (OECD, 2022;
European Commission, 2024).

3.3 Talent Constraints and the Entrepreneurial

Skills Gap
Talent constraints take two distinct forms in Slovenia’s high-
technology ecosystem. The first is quantitative: growing de-
mand for specialised engineers, scientists, and technical
professionals in sectors such as quantum technologies, ad-
vanced materials, medical device development, and space
systems engineering exceeds domestic supply. Several in-
terviewees noted that competition for qualified engineers -
not only from domestic competitors but from well-resourced
multinational firms and foreign ecosystems - represents a
binding constraint on firm growth. The wage premium
required to compete with large multinationals such as No-
vartis or with Swiss and Austrian employers is frequently
beyond the reach of early-stage ventures with limited cash
flow.
The second, and arguably more consequential, talent con-
straint is qualitative: a shortage of the entrepreneurially ca-
pable scientists and engineers who can bridge technical
and commercial domains, and of the experienced man-
agers who can lead scale-up processes. This gap is particu-
larly evident in the relative absence of individuals with
experience in infernational sales, regulatory strategy, clini-
cal development, and investment fundraising - the capabil-
ities most critical for transitioning from prototype to
commercial product. The technology transfer officer in one
of the interviews summarised the pattern: “We can produce
excellent researchers. We cannot yet produce the person
who knows how to take the research to a 50 million Series
B.” Green tech stakeholders face shortages of cross-disci-
plinary profiles capable of bridging electrical systems,

8 https://www.iis.fraunhofer.de/en/profil/what-makes-us-special/jb.html
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coding, and mechanical engineering simultaneously.

Brain drain compounds the talent challenge. Internationally
mobile Slovenian researchers and engineers are attracted
to larger ecosystems where compensation is higher, re-
search infrastructure is richer, and career progression path-
ways are more clearly defined (OECD, 2022;

Science | Business, 2024). High taxation on performance
bonuses and administrative barriers to hiring non-EU ex-
perts, on the other hand, further constrain the ability to at-
tract international talent (European Commission, 2025). A
structural feature identified across all sectors is the absence
of “revolving doors” between academia and industry. In
Slovenia, researchers who leave for entrepreneurship face
career penalties and find it difficult to return, reducing the
stock of entrepreneurially oriented academics. Sabbaticals
support scholarly placements” rather than business en-
gagement, and joint industry-university curricula remain
rare. Academic incentive structures remain primarily
oriented toward publication metrics rather than patent activ-
ity or spin-off creation, reinforcing this dynamic (Domadenik
Muren et al., 2025b). This institutional misalignment is well
documented in CEE innovation systems (OECD, 2022).

3.4 Weaknesses in institutional and regulatory
environment
Across all analysed sectors, the institutional and regulatory
environment emerges as a persistent source of frictions that
increases the perceived risk of lending to deep tech ven-
tures as uncertain approval timelines and changing com-
pliance requirements directly affect cash flow projections
and collateral valuation. Bureaucratic processes slow con-
tracting, IP valuation, spin-off formation, and foreign talent
recruitment by months or years. Green tech interviewees
described regulatory uncertainty as a direct business risk.
“You cannot build a proper business plan if rules change
every year”, as one respondent from the space-tech indus-
try similarly highlighted. Biotech founders noted that neigh-
bouring countries, Austria, Hungary, Croatiq, ltaly, have
already reformed their frameworks for spin-offs, clinical
trials, and technology transfer, leaving Slovenia lagging.
Regulatory and governance constraints were identified
across all four sectors, though their specific manifestations
differ. In biotechnology and pharmaceutical development,
EU-level regulatory frameworks - including EMA approval
processes and GMP certification requirements - impose sub-
stantial compliance costs that are disproportionately burden-

? Several interviewees noted that the absence of a “revolving door” between
academia and entrepreneurship - facilitated in other ecosystems (in United
States, for example) by sabbatical policies, equity participation norms, and
career pathway structures - makes it difficult for researchers to engage
entrepreneurially without permanently exiting the academic system.
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some for small ventures without in-house regulatory expert-
ise. In space technology, the complexity of ESA procure-
ment procedures, compliance requirements, and dual-use
export control regulations creates entry barriers that dis-
advantage firms without dedicated compliance capacity.

In deep tech broadly, the absence of a coherent national
data governance framework - particularly around data
access for Al applications and digital research infrastructure
- constrains the development of data-intensive ventures.

At the national level, governance fragmentation is a recur-
ring theme. Policy responsibility for innovation and technol-
ogy is distributed across multiple ministries - the Ministry

of the Economy, the Ministry of Education, the Ministry of
Science (till 2026) - with coordination mechanisms char-
acterised by interviewees as insufficient and slow. The
2024 EU Technical Support Instrument diagnostic of Slove-
nia’s R&l governance system documented persistent weak-
nesses in cross-sector coordination, unstable and
fragmented funding streams, and limited strategic prioritisa-
tion capacity at the national level (European Commission,
2024). Technology transfer offices at universities operate
under restrictive legal frameworks regarding IP ownership
and spin-off establishment, with procedures for obtaining
government consent for university spin-offs described by
multiple interviewees as unnecessarily cumbersome and
deterrent to commercialisation!©.

The IP ownership framework deserves particular attention.
Under current Slovenian law, inventions created by univer-
sity and public research institute employees belong to the
employing institution rather than the individual inventor.
While this is @ common international model, its implementa-
tion in Slovenia is characterised by complex, lengthy, and
uncertain negotiations over IP licensing terms that reduce
investor confidence and slow venture formation. One ven-
ture capital investor noted: “By the time we understand who
actually owns what and on what terms, we've often lost
months and sometimes lost the deal.” International evi-
dence suggests that clear, fast, and transparent IP licensing
procedures are at least as important as the underlying
ownership regime (Siegel et al., 2007; European Commis-
sion, 2022).

A positive counter-narrative also emerges. Slovenia’s small
scale is not only a constraint but an asset: “Here you can
call someone in the ministry and have a meeting. There is
more personal involvement”, as one interviewee noted. Pol-
icy proximity some of the sectors (space tech and bio tech

10 However, a positive insfitutional development occurred in 2025: the new
Higher Education Act (Zakon o visokem 3olstvu, 2025) removed the
requirement for government consent in the establishment of university
spin-offs, addressing a long-standing complaint. Whether this reform will
meaningfully accelerate spin-off formation remains to be seen, as other
procedural and motivational barriers persist.

for example) and institutional accessibility represent genu-
ine advantages that larger economies cannot replicate.
3.5 Commercialisation culture and ecosystem maturity

A cross-cutting theme in the inferview data concerns what
several interviewees described as a “commercialisation cul-
ture gap” - a relative absence of the entrepreneurial norms,
risk tolerance, and success celebration that characterise
more mature deep tech ecosystems. While this theme
requires careful inferpretation - cultural factors are more
difficult to specify and measure than institutional or financ-
ing constraints - it has been emerging consistently enough
across diverse interviewee types and sectors to warrant
inclusion in the analysis.

Specific dimensions of this theme include (i) the social
stigma of business failure; several interviewees pointed out
that in Slovenia, business failure carries a social stigma,
whereas both Silicon Valley and—perhaps more surpris-
ingly—even the Estonian tech ecosystem treat failure as a
normal part of entrepreneurship;; (ii) the absence of high-
profile successful entrepreneurs who serve as visible role
models and active mentors for the next generation of
founders; (iii) limited industry engagement in university
curricula and research programmes; and (iv) a tendency
towards what one investor described as “academic risk
aversion” - a preference for grantfunded research activities
over equity-financed ventures even among researchers
who are aware of and interested in commercial applica-
tions of their work.

The contrast with Estonia’s “snowball effect” - where a criti-
cal mass of successful exits created a self-reinforcing cycle
of experienced investors, serial entrepreneurs, and normal-
ised risk-taking - was invoked by multiple interviewees as a
model Slovenia has not yet achieved. Estonia’s experience
demonstrates that cultural change follows rather than pre-
cedes institutional and financial ecosystem development
(Kallas, 2016; Tanurist & Hanson, 2020). For Slovenia,
this implies that addressing financing gaps and regulatory
barriers may, over time, normalise entrepreneurial risk-fak-
ing and shift cultural norms, but patience is required.

4. Conclusions and policyrecommendations
A coherent set of structural reforms that would meaningfully
improve Slovenia’s capacity to translate scientific excel-
lence into scalable, high value-added innovation are or-
ganised around five thematic priorities, each addressing
one or more of the cross-cutting constraints identified in the
empirical analysis. The recommendations are calibrated to
the institutional and fiscal redlities of a small EU Member
State and draw on international benchmarks where avail-
able.
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Slovenia should establish a national deep tech invest-
ment platform - modelled on the structure of successful no-
tional technology investment vehicles in Denmark (Export
and Investment Fund of Denmark, EIFO'1), Austria (Austria
Wirtschaftsservice, AWS'2), and Finland (Tesi / Finnish In-
dustry Investment!3) - that combines public anchor capital
with private capital (public-private co-investment) and oper-
ates through milestone-based disbursement mechanisms.
The platform would provide blended financing for ventures
at TRL 4-7, with tranches of capital released upon verified
achievement of specific technical milestones (prototype
completion, certification success, first commercial contract).
This approach reduces investor uncertainty while aligning
incentives with genuine technical progress. The platform
should be capitalised at a scale commensurate with secto-
ral needs and should be designed to develop sector-spe-
cific investment expertise rather than operating as a
generalist fund. Partnerships with international deep tech in-
vestors who bring sector-specific knowledge in biotechnol-
ogy, space systems, and green technology would provide
the “smart money” dimension that is as important as the
capital itself (Gompers et al., 2016).

Building shared research and pilot-scale infrastructure
for mid-stage technology development in priority sectors -
with governance structures that ensure accessibility for
early-stage ventures on affordable, transparent terms- is the
second recommendation. The fixed costs of pilot-scale facil-
ifies are prohibitive for any individual early-stage venture
but become manageable when shared across multiple
users. Shared infrastructure also creates co-location effects
that facilitate knowledge exchange, partnership formation,
and the informal interactions from which new venture ideas
frequently emerge.

The governance of shared infrastructure is as important as
its construction. International experience suggests that facil-
ities governed purely by universities or public research insti-
tutes often become captured by the interests of their internal
users and fail fo serve the external venture community effec-
tively (OECD, 2022). A hybrid governance model, with
board representation from both the research community
and the entrepreneurial ecosystem, and with service pricing
that balances accessibility for early-stage ventures against
financial sustainability, is likely to be more effective. The
Fraunhofer model'4 in Germany and the Catapult Centres

" https://eifo.dk/media/3t4sier/eifo-annual-report-2024.pdf

12 hitps://www.aws.at/en/

https://tesi.fi/en/abouttesi/

4 The Fraunhofer model, a network of applied research institutes providing
both proprietary contract R&D and shared infrastructure access to SMEs on
a feefor-service basis, offers the most directly relevant international bench-
mark for Slovenia’s situation. Germany’s 76 Fraunhofer institutes collectively
employ over 32,000 researchers and generate approximately €3 billion an-

1

w
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in the United Kingdom'® provide a relevant benchmark.
Third recommendations would be reforming technology
transfer and IP governance. Improving the pipeline from
public research to commercial venture requires reforms
across several dimensions of the technology transfer sys-
tem. First, the legal framework governing IP ownership and
spin-off establishment should be streamlined. Some smalll
steps have been already made with the new Act on higher
education in 2025. Internationally, the most effective
models either vest IP ownership clearly in the employing
institution but with fast, transparent licensing procedures
(the US Bayh-Dole model, see Mowery et al., 2001), or
give inventors significant rights and corresponding commer-
cialisation responsibilities (the Nordic “professor’s privi-
lege” model, see Jacobsson et al., 2013).
Second, TTO capacity must be scaled and professionalised
urgently. The University of Ljubljana Innovation Fund's annual
capitalisation of approximately €150,000, providing grants
of €£5,000-25,000 per project, is inadequate for supporting
deep tech ventures. Benchmarking against KTH Innovation
Fund in Sweden (approximately €80 million per year) or
against even smaller but better-resourced TTOs in the Nether-
lands (e.g., Innovation Exchange Amsterdam) and Austria
(AWS Innovation Fund) illustrates the scale gap (KTH Innova-
tion, 2024). Stable multi-year funding for TTOs, with a man-
date to professionalise IP management, deal structuring, and
venture development capabilities, would meaningfully improve
throughput. The creation of a national TTO network that allows
smaller institutions to share expertise and deal flow would
further improve efficiency (European Commission, 2022).
Third, academic incentive structures should be comprehen-
sively reformed to reward commercial engagement along-
side publication activity. The current system, in which
academic career progression depends on publication met-
rics and teaching performance and, to a lesser extent, on
patent development, systematically disadvantages re-
searchers who invest time in spin-off creation or industry col-
laboration. Reforms should include (i) clear and attractive
guidelines for researcher equity participation in spin-off ven-
tures; (i) sabbatical policies that explicitly accommodate
temporary transitions between academia and entrepreneur-
ship; and (iii) protected time allocations for researchers with
active commercial development activities.
nually, with roughly one third from industry contracts. Their sector-specific in-
stitutes provide pilot-scale and testing infrastructure that would be impossible
for individual SMEs fo replicate. A Slovenian equivalent, necessarily much
smaller in absolute scale but potentially structured around the existing net-
work of public research institutes (1JS, KI, NIB), could progressively build ap-
plied research capacity in priority domains while providing accessible
infrastructure to the venture community. EU instruments, which fund the devel-
opment of research and innovation excellence, provide a potential funding

mechanism for establishing such partnerships with established Fraunhofer or
equivalent institutes in other EU member states.

15 https://catapult.org.uk/about-us/our-centres/
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Fourth, Slovenia should actively deepen the relationship
between its large industrial anchors - particularly the major
pharmaceutical manufacturers - and the broader startup
ecosystem. Formal mechanisms for technology licensing, re-
search collaboration, and talent secondment remain under-
developed, yet represent some of the most effective channels
through which anchor firms can transfer knowledge, open
markets, and build absorptive capacity within an emerging
ecosystem. Corporate venture capital arms, sponsored re-
search agreements, and structured mobility pathways be-
tween startups and large firms have proven effective in more
mature contexts (Chesbrough, 2003; Gompers & Lerner,
2001). Critically, policy incentives - including R&D tax credits
— should be made explicitly conditional on such collabora-
tions, ensuring that public support actively drives ecosystem
integration rather than subsidising firms in isolation.

The fourth recommendation addresses talent attraction,
retention, and entrepreneurial skill development.
Slovenia’s talent challenge requires a response that oper-
ates simultaneously across different horizons: nearterm
measures to address immediate shortages, medium-term
structural reforms to reorient education and career path-
ways, and longerterm cultural investments to shift norms
around entrepreneurial risktaking. These horizons are not
sequential but should be pursued in parallel,

In the near term, immigration facilitation (faskHrack visa and
work permit, reduced administrative burden and process-
ing time) is a positive step but not sufficient. Additional
measures should include (i) preferential tax treatment of
startup equity compensation (employee share option
plans, ESOPs), (i) tax relief for angel investors (e.g., UK's
Seed Enterprise Investment Scheme) and (iii) R&D tax
credits structured to benefit pre-revenue ventures as well as
established firms (similar to Ireland’s R&D Tax Credit; see
Irish Revenue, 2024). These would collectively improve the
financial attractiveness of the domestic deep tech eco-
system relative to foreign alternatives.

In the medium term, deeper structural linkages between uni-
versities and the deep tech industry are the most important
talent development lever. Joint doctoral supervision - reviv-
ing the logic of Slovenia’s discontinued young researchers
from practice scheme - would produce researchers who
combine scientific rigour with commercial orientation. Cur-
riculum reform should address systematic misalignment be-
tween graduate profiles and industry needs, with
practitioners involved in design and delivery. Entrepreneur-
ship education embedded within PhD programmes - cover-
ing venture formation, equity financing, and IP
management - would target the population most likely to
produce deep tech founders (Feld, 2012).

In the longer term, Slovenia should invest deliberately in the
development of a serial entrepreneurship culture by suppor-
ting successful founders as angels, mentors, and ecosystem
connectors once they exit or scale their ventures. Programmes
modelled on the EIC Mentors network, which pairs experi-
enced deep tech entrepreneurs with emerging ventures and
provides both practical guidance and network access, could
be adapted at the national and international level (EIC,
2015). Public narratives that normalise failure and celebrate
success in equal measure would, over time, reinforce the cul-
tural conditions that structural reforms depend on.

The final recommendation is strengthening governance
coordination and strategic prioritisation. A high-level
inter-ministerial body - co-chaired at ministerial level and
backed by a professional secretariat - should align instru-
ments across ministries and the Slovenian Research and In-
novation Agency, commission independent ecosystem
diagnostics, evaluate programme effectiveness, and pro-
pose regulatory reforms. Crucially, it must function as a
genuine decision-making mechanism rather than a consult-
ative forum (European Commission, 2024; OECD, 2022).
Slovenia should also adopt binding sirategic specialisation
commitments in its smart specialisation strategy update,
concentrating investment on two or three deep tech do-
mains selected based on scientific strength, industrial an-
chors, competitive positioning, and alignment with EU
priorities. International examples include Finland's focus on
quantum and biotech, Austria’s focus on space and auto-
mation, and Estonia’s focus on digital government and Al
(European Commission, 2025).

Third, the development of a national bid-support office for EU
deep tech programmes is a high-return, low-cost intervention
that should be implemented rapidly. Analogous to the role
played by national contact points for Horizon Europe - but
specifically oriented toward competitive deep tech instruments
requiring substantial proposal development capacity (e.g.,
EIC Accelerator, Pathfinder, Transition)- such an office would
provide application coaching, consortium-building support,
and proposal review services similar to the support that is pro-
vided by the Space Office at the Ministry of the Economy.
Finally, performance measurement and public accountabil-
ity for ecosystem development should be embedded in the
governance framework from the outset. Setting quantitative
targets (e.g., number of spin-offs, volume of venture debt is-
sued, EIC success rate) and reporting annually on progress
against these targets would create political accountability
for ecosystem development outcomes and enable course
correction where inferventions are not delivering expected
results. The absence of such accountability mechanisms in
Slovenia’s current innovation policy has contributed to the
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persistence of known weaknesses across multiple policy
cycles without the structural reforms required to address
them (European Commission, 2024).
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The (in)convenient status quo
of Slovenian household
3avings

lgor Loncarski*

The Slovenian banking system funds itself to an unusual degree from household deposits, which stand at approximately
EUR 28 billion and finances close to half of bank liabilities, mostly in sight accounts at a composite rate of 0.23 percent.
With a loan-to-deposit ratio below 70 percent against the euro area aggregate near 105 percent, the system sits at the
deposit-funded extreme of the Union. This article assesses the risk should that base erode, through the consumption of an
ageing population and a shift into assets with a non-negative real return. A bank-type-specific convex cost model is used
to simulate the effect of the outflow on bank profitability. In that calibrated exercise, a realistic outflow of EUR 10 to 12
billion over a generation would reduce system profit by an estimated 27 to 33 percent of a normalised baseline,
concentrated on small domestic banks. The estimates indicate the direction and scale of the risk rather than precise outcomes.

The article draws the implications for bank funding strategy and supervision.

JEL G21,G51, E21, G23

1. Introduction
The Slovenian banking system rests on an unusually narrow
funding base. Deposits from the non-banking sector
account for more than three-quarters of total bank liabilities,
the highest ratio in the euro area, and household deposits
alone fund close to half of the system (Bank of Slovenig,
2025b). At the end of 2025, households held ap-
proximately EUR 28 billion in bank deposits, 86 percent
of it in sight accounts earning 0.04 percent and the rest in
term deposits earning 1.40 percent, a composite weighted
rate of 0.23 percent. This pool of cheap and stable retail
funding has underwritten Slovenian bank profitability
through a decade of balance sheet repair. It is also a
concentration of risk, because a funding base this cheap is
a funding base with a great deal to lose.
This article assesses the risk to the banking system if that
base erodes. The real return on the composite deposit is
approximately -1.77 percent!, so households have a clear
incentive to act. The question is not whether the deposits
could move but how they would move, what would set the
movement in frain, and what the consequences would be
for bank funding costs and profitability.

* Igor Lon&arski, University of Ljubljana, School of Economics and Business

! The real return is the nominal composite deposit rate of 0.23 percent less
HICP inflation of 2.0 percent, thatis 0.23% — 2.0% = —1.77%. The nominal
composite rate is the sight and term deposit rates weighted by their shares of
the stock, 0.86 x 0.04% + 0.14 x 1.40% = 0.23%.

Two pressures can carry household deposits out of the
banks, and both are strengthening. The first is consumption,
as an ageing population draws down balances and a con-
tracting workforce slows the formation of new deposits, so
the base erodes structurally from the demographic side.
The second is a porffolio shift into financial assets that offer
a non-negative real return, catalysed over the past year by
the Individual Investment Account intfroduced in March
2026, the European Savings and Investments Union, and
the prospect of a mandatory funded pension pillar. The two
channels are not equivalent for the banks, since a part of
each reshapes the funding structure within the system, while
a part leaves it entirely.

Section 2 sizes the deposit base and sets the Slovenian
funding structure against the euro area. Sections 3 and 4
examine the two oufflow channels and their catalysts.
Section 5 develops the cost to the banking sector and is
the analytical core. Section 6 sets that cost against the
household welfare gain and draws the implications, and
Section 7 concludes.

2. The deposit base and the banking
system’s exposure
Slovenian households held approximately EUR 28 billion
in bank deposits at the end of 2025, a sum equal to
roughly 40 percent of GDP. The composition is heavily
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weighted toward overnight money. About 86 percent of
the stock sits in sight accounts earning approximately 0.04
percent, and about 14 percent in term deposits earning ap-
proximately 1.40 percent, giving a composite weighted
rate of 0.23% (European Central Bank, 2026b).

This rate is the outcome of a deposit market that the ECB's
rate-hiking cycle bypassed almost entirely. Between 2022
and 2025, the ECB deposit facility rate rose from negative
0.50 percent to 4.00 percent before declining to 2.00
percent, and yet Slovenian household deposit rates barely
moved, since with no institutional alternative absorbing
household savings at scale, banks had no incentive to
compete. At HICP inflation of 2.0 percent, the deposit stock
loses approximately EUR 495 million per year in real
purchasing power, a real return of approximately negative
1.77 percent. The maturity composition matters for the risk.
A base that is 86 percent overnight is a base that can
move quickly, because it offers the banks none of the buffer
that a term structure would provide.

However, the depositors’ base is uneven. The ECB
Distributional Wealth Accounts (European Central Bank,
2024), which reconcile household survey data to the ma-
croeconomic sector accounts and correct for the under-
coverage of wealthy households, provide the calibrated
distribution. For Slovenia, in the third quarter of 2025, they
place total household deposits at EUR 32.0 billion on a
financial-accounts basis, a perimeter wider than the EUR
28 billion monetary-statistics measure used elsewhere here,
and the distributional shares transfer to either total. Table 1
sets out the distribution by net wealth quintile.

The top wealth quintile holds 59.3 percent of household
deposits, and the top two quintiles’ 76.3 percent. By work
status, employee households hold 44.0 percent of the
stock, retired households’ 26.3 percent, and self-employed
households’ 11.4 percent, and by housing status, owner-
occupiers hold 89.5 percent. For the banking system, the
concentration is itself a vulnerability. A base spread evenly
across many small accounts moves slowly, because most

Table 1. Household deposits by net wealth quintile.
Source: European Central Bank (2024), Distributional
Wealth Accounts, third quarter 2025.

Net wealth Deposits Share of
quintile (EUR bn) household deposits
Q1 (bottom) 1.45 4.5 percent
Q2 2.68 8.4 percent
Q3 3.43 10.7 percent
Q4 5.45 17.0 percent
Q5 (top) 18.97 59.3 percent
5/2026

balances are too small to repay the effort of moving, while
a base in which threefifths of the value sits with the top
quintile can shift materially on the decisions of a small
number of relatively sophisticated households.

Slovenian banks have grown unusually dependent on this
base. The post2008 GFC banking crisis of 2012 triggered
a restructuring that shifted the system from corporate-
lending-dominated to household-depositfunded. Banking
system total assets stood at EUR 54.2 billion at the end of
2024 (Bank of Slovenia, 2025a), lending to non-financial
corporations contracted from approximately EUR 18 billion
in 2008 to approximately EUR 10 billion in 2025, and the
loan-to-deposit ratio, which exceeded 150 percent in
2008, has fallen below 70 percent.

This reliance is extreme by euro area standards. A loan-to-
deposit ratio below 70 percent stands against a euro area
aggregate of approximately 105 percent at the end of
2025 (European Banking Authority, 2025), which means
Slovenian banks hold deposits well in excess of the loans
they extend, rather than funding their lending at the margin
from wholesale and market sources. On the share of bank
assets funded by customer deposits, Slovenia is one of only
three European Union countries, alongside Lithuania and
Greece, where that share reaches or exceeds 80 percent
(European Banking Federation, 2023). The Slovenian sy-
stem, therefore, sits af the depositfunded extreme of the
Union, and its exposure to a deposit outflow is corre-
spondingly greater than that of a system funded through

a more diversified mix.

The system is concentrated around three structural types,
each of which faces a different adjustment path if deposits
leave. The first is a traditional large domestic bank with
international operations, with approximately 30 percent

of system assets. The second is the group of foreign-owned
subsidiaries of major European banking groups, at ap-
proximately 45 percent. The third is the small and niche
domestic banks focused on regional and small-enterprise
lending, at approximately 25 percent.

The base has held because a self-reinforcing equilibrium
has held, in which households default to deposits, banks
fund themselves cheaply and have no reason to compete,
and firms selfHfinance through retained earnings rather than
bank credit, so no actor has an incentive to move first.
Three mechanisms have sustained the household side of
this equilibrium. The post-socialist legacy of the 1990s
privatisation and the 2013 subordinated-bond bail-n left

a durable association between non-deposit assets and loss,
the mechanism by which experienced financial loss shifts
risk attitudes toward safety (Malmendier and Nagel,
2011). The absence of a mandatory funded pension
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system means no automatic channel carries savings into
capital markets. And an asset-class home bias toward
deposits combines with low financial literacy (Lusardi and
Mitchell, 2014). These mechanisms explain why the base
has been stable, but an equilibrium is a balance of forces
rather than a law. The catalysts examined in Sections 3
and 4 are now bearing on the household side at the same
time, and the predominantly overnight composition of the
base means that once the balance fips, the adjustment
need not be gradual.

3. The consumption and decumulation channel
The household deposit base does not replenish itself
automatically. It grows when the working population saves
out of wage income and shrinks when households consume
out of accumulated balances, and demographics with a
progressively aging population are now tilting that against
the banks, slowly but irreversibly.

The retired cohort is the visible part of the channel. The
Distributional Wealth Accounts place deposits held by
retired households at approximately EUR 8.4 billion, or
26.3 percent of the stock, and these households are in the
decumulation phase of the life cycle. The pace of that
decumulation is the decisive parameter, and it is slower
than the simple life-cycle theory predicts. The empirical
literature on the retirement-consumption puzzle documents
that retirees draw down financial wealth slowly, holding it
against health and long-term-care costs and for bequests.
In Sloveniaq, the tendency is reinforced because the elderly
own their homes outright, so housing costs do not force
decumulation, and the pay-as-you-go pension covers
routine living costs for the median retiree. The deposit
balance functions as a precautionary buffer rather than
as spending money. A reasonable working assumption is
that over a 20+40-25-year horizon, only a minority of the
EUR 8.4 billion retiree pool is consumed, on the order of
EUR 3 to 4 billion, with the larger part remaining a buffer
that is ultimately bequeathed.

Where the consumed part goes matters for the banks.
When a retiree spends a deposit, the balance passes to

a domestic firm, where it becomes a corporate deposit
that is larger, more rate-sensitive, and less stable than a
household deposit, or it passes abroad through imported
goods and services. The bequeathed part passes to heirs
aged roughly 40 to 60, who may retain it as a deposit or
redirect it into investment vehicles, which connects this
channel to the portfolio shift of Section 4.

The quieter part of the channel is the workforce. The
working-age population is projected to decline by ap-
proximately 0.5 percent per year over the next two

decades (European Commission, 2024). Fewer workers
means a slower flow of new wage-based saving into
deposits, and the household-sector saving rate also tends
to fall as the age structure shifts foward retirement. The
base loses inflow at the same time as the refired cohort that
draws on it grows.

The catalyst for this channel is demographic. It is not a
policy choice and cannot be reversed by any instrument
available to a central bank or a finance ministry. Its
economic potential is a slow structural drain rather than a
run. Over a generation, the magnitude is the consumed
portion of the refiree pool, on the order of EUR 3 to 4
billion, together with the foregone growth the base would
have enjoyed from an expanding workforce. For the
banks, the significance is not a sudden loss but a sinking
floor, as a deposit base that has grown reliably for two
decades stops growing and begins to contract from the
demographic side alone.

4. The portfolio-shift channel
The second channel is faster than the first and, unlike it, is
policy based. It operates when households move deposits
into financial assets that offer a non-negative real return.
The driving force is the return gap itself, since the composite
deposit earns approximately negative 1.77 percent in real
terms while a balanced portfolio earns roughly positive 2
percent, a differential close to 3.77 percentage points.
What has changed over the past year is that the in-
stitutional means to act on that gap have arrived.
As shown in Figure 1, the Slovenian household financial
porffolio held 53 percent of its assets in deposits at the end
of 2025, against a euro area average of 31 percent, and
11 percent in insurance and pension claims against a euro
area average of 26 percent. The distance between the
Slovenian portfolio and the euro area norm is the space
into which deposits can move.
There are four drivers of this channel. The first and most
direct is the Individual Investment Account, introduced on 5
March 2026, which exempts holdings from taxation during
the holding period, grants full exemption after fifteen years,
and caps lifetime contributions at EUR 150,000. Its design
mirrors the Swedish Investeringssparkonto and the United
Kingdom Individual Savings Account, with the Hungarian
“Tartés Befektetési Szamla” the closest central-European
analogue (Magyar Nemzeti Bank, 2025). Take-up has
been strong in the western templates, with approximately
9.3 million UK ISA subscribers in the first year of the
scheme (HM Revenue and Customs, 2020) and roughly
onefifth of the Swedish population within three years of the
launch of the ISK (Riksrevisionen, 2018), but considerably
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Figure 1. Household financial asset composition, Slovenia versus the euro areq, end of 2025.
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Source: ECB Quarterly Sector Accounts (European Central Bank, 2026a).

slower in the central-European cases. The Polish
“Indywidualne Konto Emerytalne”, which is retirement-
locked and capped at a much lower contribution level,
holds under one million active accounts after twenty years
(Komisja Nadzoru Finansowego, 2025). A take-up that
tracks the central-European pace rather than the western
European one gives approximately 80,000 to 150,000
accounts within five years, and with a per-account con-
tribution drawn substantially from existing balances of ap-
proximately EUR 30,000 to 40,000 (a level consistent with
the Swedish per-account stock by the end of the third year),
the implied stock conversion is EUR 3 to 5 billion over five
to seven years. The second catalyst is the European
Savings and Investments Union (European Commission,
2025), which widens the menu of investment options and
adds an expected recommendation for default enrolment
in retirement savings. For a small open economy, the
strategy is structurally asymmetric, since it lowers the cost

of Slovenian savings flowing to lower-cost fund platforms

in Luxembourg or Ireland by more than it raises the supply
of capital to Slovenian issuers, so it catalyses the shift and
biases it toward genuine outflow. The third catalyst is the
prospect of a mandatory funded pension pillar, which does
not move the existing stock directly but diverts new wage-
based saving away from deposit accumulation, with
indirect deposit displacement on the order of EUR 4 billion
over twenty-ive years. The fourth is the negative real return
itself, which becomes harder to ignore the longer it persists.
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The economic potential of the channel depends on how
much of the shift leaves the domestic system. A purchase of
a domestically issued security or a domestically held fund
keeps the money in a Slovenian bank even as the
household deposit base falls, while a purchase of a
foreign asset or a foreign-domiciled fund removes it
entirely, and because the Savings and Investments Union
makes the foreign route cheaper, a material part of this
channel is genuine outflow. Taken together, the catalysts
could move EUR 5 to 12 billion of the existing stock over
a 10 to 25-year horizon. This is the larger part of the total
risk, and it can act faster than the demographic channel
because the incentive is sharp and the catalysts are con-
crefe and recent.

5. The banking sector risk
This section develops the cost to the banking sector of the
deposit outflow that the two channels generate, using a
bank-type-specific convex cost model. The exercise is a
computational one. lts inputs are calibrated to the most
realistic values the available data allow, but its outputs are
indicative orders of magnitude rather than precise forecasts
and should not be over-interpreted. If deposits flow out,
a bank faces two simultaneous costs. Under the funding
replacement channel, a fraction a; of lost deposits is re-
placed with wholesale funding at a rate 7, ; above the
deposit rate 7, raising funding costs. Under the balance
sheet shrinkage channel, the remaining fraction (1 - ;)




ARTICLES

is lost lending volume and the foregone intermediation
margin (r,~7p). A convex term y;(AD;)! captures the
non-linearities from an upward-sloping wholesale supply
curve, repricing regime shifts, and regulatory threshold
effects. The profit loss for the bank type i facing an outflow
AD; in EUR billions is

Am =c; - AD;-Vi(AD)?, ci=oa; (1, - Ty, )= (r,=7p)

where the deposit spread 7, =7, =3.00% - 0.23% = 2.77%
is the margin a bank earns on each euro of depositfunded
lending. The three bank types replace lost deposits with
very different success, as Table 2 shows.

Each parameter reflects the type’s funding profile. The re-
placement share @, the fraction of an outflow refinanced

in wholesale markets, is 0.80 for Type B thanks to parent-
group liquidity lines, 0.75 for Type A through covered-
bond and senior unsecured programmes, and 0.10 for
Type C, which lacks both. The wholesale rate 7, is 2.40
percent for B and 2.60 percent for A, modest spreads over
the ECB deposit facility rate of 2.00 percent. Type C's 1,
of 4.00 percent reflects a 200 basis point spread for a
small unrated issuer. Since this exceeds the lending rate of
3.00 percent, every euro replaced loses money on the
margin, which is precisely why a is set at 0.10. The
convexity ¥ rises from 0.25 for B and 0.35 for A to 2.00
for C, reflecting C's tighter capital headroom and

escalating issuance costs at scale. The linear coefficient ¢
follows by construction, dominated by the lostlending term
1~ Tp=2.77 percent, giving values of -2.47,-2.29, and -
2.87. The calibration draws on Bank of Slovenia (2025a)
for the funding structure of the three bank types, on FDIC
(2020) for the scale economies and wholesalefunding
constraints that anchor Type C’s high ¥ and low &, and on
iBoxx EUR Banks Senior spreads in the first quarter of
2026 (S&P Global, 2026), together with the ECB deposit
facility reference rate (European Central Bank, 2026b) for
the 7, levels. The system loss is the sum of the three per-
type losses. A cumulative outflow D is taken to fall on Types
A, B and C in shares of roughly 35, 50, and 15 percent,
reflecting that the deposits most likely to move are held by
the wealthier households who bank disproportionately at
the larger Type A and Type B institutions. Summing the per-
type responses under this distribution, the system profit loss
at a cumulative outflow of D billion euros is approximated
by ¥(D) = 24.4D + 0.15D? in EUR million. The split is an
assumption rather than an observed quantity, so y(D)
remains an indicative magnitude consistent with the per-
type model. Table 3 reporis the result against a normalised
system profit of approximately EUR 950 million, a level set
between the 2024 net profit of EUR 1,075 million and the
2025 net profit of EUR 882 million as the interest margin
normalises with declining policy rates (Bank of Slovenia,
2025b).

Table 2. Bank-type parameters for the convex cost model.

Parameter Type A (large domestic, 30%) Type B (foreign-owned, 45%) | Type C (small and niche, 25%)
Replacement share & 0.75 [0.65, 0.85] 0.80 [0.70, 0.90] 0.10[0.05, 0.15]
Wholesale rate T, (%) 2.60[2.10,3.10] 2.40[1.90, 2.90] 4.00 [3.00, 5.00]
Convexity Y 0.35[0.18, 0.53] 0.25[0.13, 0.38] 2.00[1.00, 3.00]
Linear term ¢ (pp) -2.47 [-2.86,-2.01] 2.29[-2.70,-1.78] -2.87[-3.07,-2.77]

Brackets show the sensitivity ranges used in Section 5, with & varied by 0.10, 1, by £50 basis points (2100 for Type C), ¥ by £50 percent of
the base value, and following from joint variation of & and 1. Source: Author calibration based on European Central Bank (2026b), Bank of
Slovenia (2025a, 2025b), iBoxx EUR Banks Senior (S&P Global, 2026), and FDIC (2020).

Table 3. System profit decline by cumulative deposit outflow.

Cumulative outflow System profit decline Percent of EUR 950 mn baseline
EUR 2.5 billion EUR 62 million [55, 69] 6.5 percent [5.8, 7.3]
EUR 5 billion EUR 126 million [110, 140] 13.3 percent [11.6, 14.7]
EUR 10 billion EUR 259 million [224, 291] 27.3 percent [23.6, 30.6]
EUR 15 billion EUR 400 million [342, 453] 42.1 percent [36.0, 47.7]
EUR 20 billion EUR 548 million [464, 626] 57.7 percent [48.8, 65.9]

Brackets show the sensitivity range, namely y(D) = 21.6 D + 0.08 D2 at the cost-minimising end of the joint parameter variation and y(D) = 26.9
D + 0.22 D2 at the costmaximising end. Source: Author calculations from the convex cost model.
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Figure 2. The banking sector cost of a deposit outflow.
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Figure 2 presents this schedule in Panel A and shows in
Panel B how unevenly the same outflow falls across the
three bank types.

The two outflow channels feed this cost on different scales.
The consumption channel of Section 3 is a slow drain, on
the order of EUR 3 to 4 billion of consumed refiree
balances over the horizon, near EUR 90 million per year
spread across decades. The portfolio-shift channel of
Section 4 is the larger contributor, with the potential to
move EUR 5 to 12 billion. Combining the slow
consumption drain with a mid-range outcome for the larger
portfolio shift, a realistic central scenario for cumulative
outflow over a generation is EUR 10 to 12 billion, giving

a system profit decline of approximately EUR 259 to 314
million per year, or roughly 27 to 33 percent of the
normalised baseline. This range is a model output
conditional on the calibration and the outflow scenario,
best read as an order of magnitude. Each parameter is
itself uncertain. Varying the replacement share a by £0.10
of its base value, the wholesale rate 7, by £50 basis po-
ints for Types A and B and 100 basis points for the less
certain Type C, and the convexity ¥ by roughly £50
percent of its base value, each single-parameter
perturbation shifts the central scenario by at most 2 to 3
percentage points around the 27 to 33 percent baseline.
The dominant single-parameter sensitivity is to ¥ for Type B,
since Type B carries the highest weight in the convex term.
Type C's wholesale rate, the least certain calibration, shifts
the headline by less than one percentage point alone,
because Type C takes only 15 percent of the outflow.
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The linear coefficient is determined by «, 1, and the
spreads, so ifs sensitivity is the joint sensitivity to those.
Taken together, across joint variations that move all
parameters to the costmaximising end of their bands, the
central scenario rises to about 31 to 37 percent of
baseline, and at the costminimising end it falls to about 24
to 28 percent, so the 27 to 33 percent point estimate sits
near the middle of a 24 to 37 percent range. Spread over
a 10 to 25 year horizon it is a substantial but not an exi-
stential cost for the system as a whole, and the qualifier
conceals a sharp distributional problem.

The distributional problem is that the three bank types do
not share the cost in proportion to their size, as Panel B of
Figure 2 shows. Because the outflow falls mainly on Types
A and B, the direct customer loss is concentrated at the
banks best able to absorb it, while the small Type C banks
face less direct outflow but are the most exposed, since
their trigger is repricing competition for the residual stock.
As deposits leave the system, banks raise rates on the
deposits that remain in order to stem further outflow,
which is the deposits channel of Drechsler, Savov, and
Schnabl (2017) running in reverse, and it is self-am-
plifying. A repricing of 25 basis points on a residual
stock of EUR 18 billion transfers approximately EUR 45
million per year from shareholders to depositors. For
Type A and Type B this is a margin reduction, but for
Type C, which cannot replace lost volume and operates
closer to its capital thresholds, the same repricing is a
threat to viability at outflows above approximately EUR
5 billion.
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The Type C problem is not contained within the banking
system. Small and niche domestic banks are the principal
lenders to the regional small and medium-sized enterprises
they serve, and if they contract lending in response to
margin compression, those firms face a credit supply
reduction that the larger banks, with different risk appetites
and lending processes, do not readily fill. The concurrent
wave of artificial-intelligence-driven cost reduction in
banking offers a partial offset, but it is concentrated in
Types A and B and so widens rather than narrows the
competitive gap (Morgan Stanley, 2025). A deposit
oufflow that is manageable for the banking system as an
aggregate can therefore still impose a real cost on small-
enterprise financing through the weakest segment of the
system, and any policy response has to be accompanied
by explicit small-enterprise credit safeguards.

6. The other side of the ledger and the implications
The pressures developed here are sometimes discussed
as a problem to be resisted, but they are not. The outflow
that costs the banks is, from the household side, an escape
from a guaranteed loss of purchasing power. A household
moving EUR 1 billion in aggregate from deposits to a
balanced porifolio earns approximately EUR 38 million
per year of additional real return at the 3.77 percentage
point differential, so a realistic mobilisation of EUR 10 to
12 billion generates a gross household gain on the order
of EUR 380 to 450 million per year. Set against the EUR
259 to 314 million banking sector cost developed in
Section 5, the gain to the households who own the deposits
exceeds the cost to the banks that hold them, and the
societal balance of the reallocation is positive before any
account is taken of the further retirement income that a
funded pension pillar would build. The implication is not
that the banks should welcome the outflow but that they
cannot expect the stickiness of the base to hold, because
the force pressing against it is the rational self-interest of the
households that own the deposits. The risk is structural, not
cyclical, and it will not dissipate on its own.

A structural risk calls for a structural response. For bank
management, the first element is funding diversification,
since a base that is 86 percent overnight offers no buffer
against an outflow, and banks have an interest in lengt-
hening the maturity structure of their deposits and
developing covered bond and wholesale funding capacity
before they need it. The second is a deliberate deposit-
pricing strategy, because the repricing dynamic is most
damaging when it is reactive. The third is the small-bank
question, since the analysis suggests the status quo funding
model is not robust for Type C banks, and that

consolidation or a deliberate shift to a different funding
model is the realistic path.

For supervisors, the analysis suggests four priorities. The first
is monitoring deposit migration and the residual-stock re-
pricing dynamic, which is the early-warning indicator of the
self-amplifying phase. The second is aftention to Type C
viability, since the system-level numbers conceal the
segment where the outflow is genuinely dangerous. The
third is small-enterprise credit, where guarantee pro-
grammes through SID banka or pooled securitisation
vehicles can offset a Type C lending contraction. The fourth
is sequencing, since the outflow spread over a 10 to 25
year horizon is an adjustment the system can absorb only
if it is anticipated and phased. If @ mandatory funded
pension pillar is introduced as one of the catalysts, the in-
stitutional safeguards that the Croatian experience
identifies (HANFA, 2025), namely constitutional protection
of fund assets, governance insulated from political cycles,
and separation of transition financing from regular fiscal
accounting, are the conditions under which the catalyst
strengthens the financial system rather than destabilising it.

7. Conclusion
The Slovenian banking system rests on a household deposit
base of approximately EUR 28 billion that is cheap,
predominantly overnight, and concentrated on wealthy,
working, and home-owning households. With a loan+to-
deposit ratio below 70 percent against the euro area ag-
gregate near 105 percent, the system sits at the deposit-
funded extreme of the Union, and the self-reinforcing
equilibrium that has held the base in place is not
permanent. There are two potential structural pressures.
One, the consumption channel is a slow demographic
drain, as an ageing population decumulates savings and a
contracting workforce slows the formation of new deposits.
Second, the portfolio-shift channel is faster and policy-
catalysed, set in motion by the Individual Investment
Account, the European Savings and Investments Union,
and the prospect of a mandatory funded pension pillar,
and it has the potential to move EUR 5 to 12 billion of the
deposit stock.
In the calibrated simulation developed here, a realistic
combined outflow of EUR 10 to 12 billion over a
generation would reduce system profit by roughly 27 to
33 percent of a normalised baseline. That figure is an
indicative magnitude rather than a precise forecast and
should not be over-interpreted, though its direction and
scale are robust. The cost is feasible for the system as an
aggregate over a long adjustment horizon, but it falls
hardest on the small domestic banks that cannot replace
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deposit funding and on the small enterprises that depend
on them. The outflow is, for households, an escape from a
negative real return, so the pressure is economically
rational and structural, and the banking system cannot
expect it to fade. The appropriate response is not to resist
the outflow but to prepare for it through funding
diversification, a deliberate pricing strategy, attention to the
smallbank segment, and supervisory safeguards for small-
enterprise credit. The cost of an unanticipated adjustment
far exceeds the cost of a prepared one.
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The article discusses the emergence of stablecoins within the broader transformation of finance toward tokenised and
programmable infrastructures and examines their implications for the banking system, financial intermediation, financial
markets and the architecture of the monetary system. While tokenisation of finance promises efficiency gains, stablecoins
could disrupt the traditional financial system through deposit substitution, narrow-banking dynamics and the reinforced
role of the U.S. dollar within tokenised finance, while potentially undermining the singleness, elasticity and integrity of
money. The article argues that stablecoins should be understood not merely as a new category of crypto-assets, but as part
of a broader structural transformation of monetary and financial systems. It additionally concludes that emerging EU and
U.S. regulatory responses increasingly reflect competing institutional visions regarding the future relationship between

public and private money within tokenised finance.
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1. Introduction
The rapid growth of stablecoins in recent years has trig-
gered growing inferest among central banks, regulators
and the broader financial community. Initially developed
primarily to facilitate trading within crypto markets, stable-
coins increasingly act as a bridge between tokenised (on-
chain) and traditional (off-chain) finance, with their use
gradually expanding toward international payments and
potentially also refail payments. At the same time, policy-
makers and traditional financial actors are increasingly ex-
ploring how programmable financial infrastructures based
on distributed-ledger technologies (DLT) and tokenization
of assets may reshape the organization of money, pay-
ments and financial intermediation.
These developments raise broader questions extending far
beyond the crypto-asset ecosystem itself. Because stable-
coins are increasingly able to perform the basic functions of
money, they may affect banks, financial markets and the
architecture of the monetary system more broadly. Since
they are issued by private entities operating largely outside
the traditional regulatory perimeter of the two-ier banking
system, they raise important questions regarding financial
stability, the future relationship between public and private
money, and the role of central bank infrastructures within
tokenised finance. At the same time, the rapid growth and

* Vasja Rant, Full professor at the School of Economics and Business, University
of Ljubljana

dominance of USD-denominated stablecoins could have
important implications for monetary sovereignty in the euro
area and for the future international role of the U.S. dollar
within increasingly tokenised financial systems.

Against this background, the article addresses four inter-
related questions: what are stablecoins and tokenised fi-
nance; what implications they may have for the traditional
financial system; how this could affect the future architec-
ture of the monetary system; and how regulators and po-
licymakers are responding to these developments. The
central argument of the article is that stablecoins should be
understood not merely as a new category of crypto-assets,
but as the first large-scale tokenised monetary instruments
linking emerging on-chain finance with traditional financial
systems.

The remainder of the article is organized as follows. The
second section discusses the emergence of stablecoins and
the broader transformation toward tokenised finance. The
third section analyses the implications of stablecoins for the
banking system and financial markets. The fourth section
examines the relationship between stablecoins and the tro-
ditional two-tier monetary system, focusing particularly on
the singleness, elasticity and integrity of money. The final
section discusses emerging institutional and regulatory re-
sponses, with particular attention devoted to the differing
European and American approaches toward tokenised fi-
nance and public digital money.
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2. Stablecoins and the emergence of tokenised
finance

2.1 Stablecoins as tokenised private money
Stablecoins emerged in recent years as a distinct and
rapidly growing category of crypto assets, reaching a mar-
ket capitalization of USD 317 billion in early May 2026
(Learner et al., 2026). Stablecoins are digital tokens, ! is-
sued by private entifies on public blockchains.2 Their defin-
ing feature is their aim to maintain a stable nominal value
relative to a reference asset or basket of assets, most com-
monly fiat currencies, but also other financial assets, crypto-
assets or commodities. This distinguishes them from native
crypto-assets such as Bitcoin, whose value is determined en-
dogenously, without an explicit stability mechanism or link
to another asset (Adrian et al., 2025).
Stablecoins can broadly be categorised based on the
mechanism used to maintain par value relative to the refer-
ence asset. Asset-backed stablecoins account for the vast
maijority of all stablecoins and maintain their peg through
reserve assefs, with fiatbacked stablecoins, particularly
those linked to the US dollar, representing the overwhel-
mingly dominant segment of the market. Fiatbacked stable-
coins are typically backed on a 14o-1 basis by high-quality

! Digital tokens are digitally represented units recorded and transferred on
blockchain or other distributed-ledger infrastructures that can represent value,
ownership, financial claims or access rights.

2 Blockchains are the dominant form of distributed ledger technology (DLT) in
which transactions are grouped into cryptographically linked blocks forming
a chronological and largely immutable chain of records. The ledger is decen-
tralized, shared and synchronized across network participants, eliminating the
need for centralized record-keeping and data reconciliation.

reserve assets, particularly shortterm government bonds,
denominated in the currency of the peg. A second, con-
siderably smaller category consists of algorithmic stable-
coins, which attempt to maintain stable value through
algorithms managing the supply and demand of the stable-
coin itself rather than through reserve backing. The collapse
of Terra/LUNA in 2022 highlighted the fragility of such
models and accelerated the shift toward reserve-backed
stablecoins (Adrian et al., 2025).

A key significance of stablecoins lies in their role as pay-
ment instrument, setlement asset and store of value for
liquidity management within the crypto ecosystem, effec-
tively making them a form of private tokenised money.
While their current use remains concentrated within the
crypto world, stablecoins are increasingly emerging as in-
struments for cross-border payments. Furthermore, tradi-
tional payment service providers and platforms are
gradually beginning to integrate stablecoin-based payment
functionalities into existing payment infrastructures, poten-
tially expanding their use toward retail (merchant) pay-
ments (Bindseil, 2026).

As shown in Figure 1, the stablecoin market is highly con-
centrated, with USD-denominated stablecoins accounting
for 99% of total stablecoin supply in circulation and the
two largest stablecoins, Tether (USDT) and USD Coin
(USDC), representing close to 85% of total market capital-
ization (Learner et al., 2026). The dominance of USD-
backed stablecoins exceeds the global role of the US
dollar in international trade, foreign exchange transactions

Figure 1: Growth of stablecoin market capitalization and USDT and USDC market shares (22.5.2026)
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and foreign exchange reserves. This reflects a structural
advantage of the US dollar as a basis for stablecoin is-
suance, stemming from the depth and liquidity of the U.S.
Treasury market, as U.S. Treasuries, reverse repos and
cash constitute the primary reserve assets of both major
USD-backed stablecoin issuers. At the same time, network
externalities in the use of USD-backed stablecoins may re-
inforce their dominance and further strengthen the inter-
national role of the US dollar. The growing scale of the
USD stablecoin market implies that stablecoin issuers have
already become significant buyers of U.S. government
debt, comparable in size to large money market funds

or maijor foreign sovereign holders (Aerts et al., 2025).
Their systemic relevance is likely to increase further in the
coming years, with the stablecoin market projected to
expand to USD 2-3 trillion by 2028-2030; Learner et al.,
2026; Rey, 2025).

2.2 Stablecoins and the broader tokenization of
finance
The rise of stablecoins should be understood within the
broader transformation of financial system infrastructure to-
ward tokenised finance. In this context, stablecoins are not
merely a new category of crypto-assets, but increasingly
represent a monetary layer interacting with tokenised finan-
cial assets, market infrastructures and seftlement processes.
While early discussions around stablecoins focused pri-
marily on crypto trading, their role has gradually ex-
panded toward serving as settlement assets, liquidity
instruments, and collateral mechanisms within broader on-
chain financial ecosystems.
Tokenization refers to the process of creating digital repre-
sentations of financial or realworld assets on programm-
able digital infrastructures, most commonly based on
distributed ledger technology (DLT). Unlike conventional
financial systems, where security issuance, trading, clear-
ing, seflement, and custody are typically organsed across
separate institutional entities that require reconciliation
across multiple ledgers, tokenised finance aims to integrate
these functions on shared programmable infrastructures.
Such infrastructures may simultaneously host different forms
of money, financial assets, and seflement applications
(BIS & CPMI, 2024).
The technological significance of DLT infrastructures lies not
merely in the digitalization of assets, but in functionalities
such as programmability, interoperability and composabil-
ity. Programmability allows transactions and transfers to be
automatically executed when predefined conditions are
met through smart contracts. Interoperability enables differ-
ent infrastructures, tokens and applications to exchange in-

formation and interact with one another, while composabil-
ity allows new financial services and applications to be
built and combined on top of shared programmable infro-
structures. These features create the possibility of more inte-
grated financial architectures in which money, settlement
and financial assets coexist within common digital infra-
structures.

One of the most frequently highlighted implications is the
possibility of atomic seftlement, whereby transfers of as-
sets and payments occur simultaneously within a single
integrated process. In traditional finance, settlement often
requires multiple intermediaries, reconciliation proce-
dures and time delays across separate ledgers. Toke-
nised finance, by contrast, may enable
delivery-versus-payment transactions to be executed in
near real time, potentially reducing counterparty risks,
operational frictions and settlement costs by compressing
intermediation chains. In addition, DLT-based infrastruc-
tures may facilitate continuous 24/7 market operation
and more efficient collateral management (BIS & CPMI,
2024; GFMA, 2026)

These developments are increasingly extending beyond
crypto-native markets info mainstream finance. Tokenization
iniiatives have expanded toward government bonds,
equities, and money-market fund shares. Such tokenised
securities digitally represent claims on traditional securities
while enabling transfers and settlement on DLT-based sys-
tems. At the same time, central banks, commercial banks
and financial market operators, such as exchanges, custod-
ians, central securities depositories (CSDs) and seftlement
networks, are experimenting with central bank digital cur-
rencies (CBDC:s), tokenised deposits and DLT-based settle-
ment systems as potential monetary and seftlement layers
for future tokenised financial markets (GFMA, 2026;
Maechler, 2025).

Within this broader transformation, stablecoins currently
occupy an important position because they became the
first large-scale tokenised monetary instruments operating
across DLT networks in the absence of wider adoption of
other forms of tokenised money, such as CBDCs and toke-
nised deposits. Initially created primarily to support crypto
trading, stablecoins increasingly function as transactional
and seftlement assets within broader tokenised financial
ecosystems, including tokenised securities fransactions,
fund subscriptions, and collateral-related operations. In this
sense, stablecoins are not a peripheral crypto phenom-
enon. They effectively link emerging on-chain finance with
traditional off-chain financial systems, accelerating the
broader integration of tokenised finance with mainstream
financial markets and institutions (GFMA, 2026).
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3. Implications of stablecoins for traditional finance
3.1 Stablecoins and the banking system
The growing use of stablecoins raises broader questions
regarding the future structure of financial intermediation
and the role of commercial banks within the monetary sys-
tem. Traditionally, commercial bank deposits have occu-
pied a central position in modern financial systems by
simultaneously functioning as payment instruments, liquidity
and savings instruments, and a primary funding source for
bank lending. Stablecoins, particularly if increasingly inte-
grated into broader payment and tokenised financial infra-
structures, may gradually begin competing with some of
these functions.
The first major implication concerns the possibility of de-
posit substitution. The extent of such substitution depends
imporfantly on the design and functionality of stablecoins
themselves. Non-interestbearing stablecoins may primarily
function as transactional instruments facilitating payments,
liquidity management, and settlement within tokenised fi-
nancial ecosystems. Their implications for bank intermedi-
ation may therefore remain relatively limited if their use is
concentrated primarily in fransactional balances. Interest-
bearing stablecoins, however, could increasingly compete
not only with bank deposits, but also with money market
funds and other shortterm savings instruments. In a scen-
ario of widespread stablecoin adoption, parts of household
and corporate liquidity could migrate away from the tradi-
tional banking system toward tokenised monetary instru-
ments operating outside conventional bank balance sheets.
Alternatively, competitive pressures from stablecoins may
induce banks to raise deposit interest rates in order to re-
tain retail funding (Wang, 2025).
Deposit substitution could in turn contribute to forms of
credit disintermediation. Since commercial banks rely
heavily on retail deposits as a stable and relatively low-cost
funding source, large-scale migration toward stablecoins
could increase dependence on wholesale funding and po-
tentially constrain credit creation through more expensive
and less stable funding structures. More fundamentally,
tokenised finance may contribute fo a gradual functional
unbundling of banking by separating payments, settlement
and liquidity provision from traditional banking functions of
credit intermediation and maturity transformation, thereby
weakening banks’ role in qualitative asset transformation.
Stablecoins and tokenised financial infrastructures could
therefore potentially reshape the process of financial infer-
mediation rather than merely compete with deposits
(Wang, 2025).
Such developments may contribute to forms of narrow
banking dynamics in which privately issued tokenised
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money outside the regulated banking system, backed pri-
marily by safe liquid assets such as shortterm government
securities, shifts financial intermediation away from bank-
based credit provision to the nonfinancial sector toward fi-
nancing government debt. Since the overwhelming maijority
of stablecoins are USD-backed and invest predominantly in
U.S. government securities, increased stablecoin use within
the euro area could therefore redirect parts of domestic
savings and liquidity from euro-area credit intermediation
toward financing U.S. government debt (Bindseil, 2026;
Wang, 2025).

Proliferation of stablecoins could also increase financial and
banking-system instability. Unlike commercial banks, stable-
coin issuers lack direct access o central bank liquidity facil-
ities, deposit insurance schemes and other public backstops
supporting confidence in the banking system. Their stability
therefore depends heavily on confidence in the issuer’s op-
erational resilience, the quality and liquidity of reserve as-
sets, and the credibility and transparency of redemption
arrangements and reserve custody. Under stressed con-
ditions, concerns about these elements could generate rapid
redemption pressures and destabilising stablecoin runs, par-
ticularly given the speed and continuous operation of digital
financial infrastructures. To the extent that stablecoin issuers
maintain links to bank balance sheets through wholesale
deposits or other banking exposures, stablecoin runs could
also transmit instability info the banking system itself (Adrian
etal, 2025; Aerts et al., 2025).

These risks should nevertheless be weighed against the
potential efficiency gains associated with stablecoins and
tokenised money. Programmable settlement, atomic trans-
actions, continuous market operation and greater integra-
tion of payments with financial transactions could improve
seflement efficiency, collateral mobility and cross-border
payments. The challenge for regulators and financial institu-
tions is therefore not simply whether tokenised money
should emerge, but rather which forms of tokenised money
will become infegrated into the future tokenised financial
system and under what institutional arrangements.

One imporfant banking-system response to stablecoins has
been the emergence of tokenised deposits, which seek to
preserve the role of commercial bank money within toke-
nised financial ecosystems. These instruments could poten-
tially allow banks to participate in tokenised finance while
remaining integrated into existing banking regulation, cen-
tral bank settlement infrastructures and the traditional two-
tier monetary system linking commercial bank money to
central bank reserves and public backstops. More broadly,
the growing discussion surrounding central bank digital cur-
rencies and tokenised deposits reflects a fundamental ques-
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tion regarding the future of tokenised finance. Namely,
whether its monetary layer will primarily rely on privately
issued stablecoins operating outside the traditional two-tier
banking system or remain anchored in established forms
of public (central bank) and private (commercial bank)

money (GFMA, 2026; Maechler, 2025).

3.2 Stablecoins and financial markets

The implications of stablecoins extend beyond banking in-
termediation toward reserve asset markets and the broader
organization of global financial markets. Since USD-de-
nominated stablecoins invest predominantly in shortterm
U.S. government securities, their continued growth may
reinforce structural demand for U.S. safe assets and
strengthen the role of the dollar within tokenised finance.
Emerging empirical evidence suggests that stablecoin in-
flows can compress shortterm Treasury yields, while large
outflows could amplify stress in Treasury and repo markets.
As tokenised finance expands, and if stablecoins increas-
ingly evolve into a seftlement, liquidity and collateral layer
for tokenised financial ecosystems, the dominance of USD-
denominated stablecoins could contribute to the gradual
migration of liquidity, collateral management and settle-
ment activity toward dollar-denominated tokenised finan-
cial networks (Aerts et al., 2025; Rey, 2025).

These developments additionally highlight important struc-
tural asymmetries between the US and European financial
systems. Unlike the United States, the euro area lacks a large
unified safe asset market comparable in scale, liquidity and
institutional role to the U.S. Treasury market, reflecting the ab-
sence of a fiscal union and a fully integrated capital markets
union. This potentially limits the scalability, liquidity and at-
tractiveness of EUR-denominated stablecoins and market-
based euro tokenised liquidity networks relative to their
USD-denominated counterparts. In this sense, tokenised fi-
nancial architectures centred primarily around privately is-
sued stablecoins may reinforce existing asymmetries between
US and European financial systems. The European response
to tokenised finance should therefore differ structurally from
the American approach by relying more strongly on public
money, regulated intermediaries and central bank settlement
infrastructures as anchors of trust and as the monetary and
seftlement foundation of tokenised financial ecosystems.

4. Stablecoins and the future architecture
of the monetary system
4.1 Stablecoins and the two-tier monetary system
Modern monetary systems are based on a two-ier structure
combining public money issued by the central bank with
private money issued by commercial banks. Central bank

money, consisting primarily of reserves and cash, functions
as the ultimate setlement asset and anchor of trust within
the monetary system, while commercial bank deposits pro-
vide the dominant form of money used by households and
firms in everyday economic activity. The coexistence of
public and private money allows the monetary system to
combine the stability and credibility of central bank money
with the elasticity of bank-based credit creation and finan-
cial intermediation.

The functioning of this system depends on a broader set of
institutional and regulatory arrangements that underpin the
singleness, elasticity and integrity of money (BIS, 2025).
Singleness refers to the principle that different forms of
money denominated in the same currency remain seam-
lessly interchangeable at par value regardless of the is-
suing institution. Within the current two-tier monetary
system, singleness is guaranteed through commercial
banks’ access to central bank reserves as the ultimate settle-
ment asset. It is additionally supported by confidence in
commercial banks and the banking system, which is rein-
forced through deposit insurance and multiple layers of pru-
dential regulation and supervision, including capital and
liquidity requirements, leverage rules, resolution frame-
works and supervisory oversight. Elasticity refers to the abil-
ity of the monetary system to expand liquidity and credit in
response to the needs of the economy. Within the current
twoier system, this is achieved primarily through fractional-
reserve commercial banking within prudential constraints
designed to limit excessive risktaking. Integrity in money
and payment sysfems encompasses the prevention of fraud
and other illicit activities through effective regulatory and
compliance frameworks, including know your customer
(KYC), anti-money laundering (AML) and countering the
financing of terrorism (CFT) safeguards (Maechler, 2025;
Mcleay et al., 2014).

Against this background, stablecoins and tokenised finance
potentially challenge important features of the traditional
monetary architecture. Unlike commercial bank deposits,
privately issued stablecoins circulate on programmable
digital infrastructures outside the traditional institutional
architecture linking money to central bank reserves, lender-
oflastresort facilities and public backstops. Although
stablecoins are increasingly becoming subject to dedicated
regulatory frameworks (see Section 5), these frameworks
overlap only partially with the much broader institutional
and regulatory arrangements underpinning the current two-
tier monetary system. This may have important implications
for the singleness, elasticity and infegrity of money.

From the perspective of singleness, stablecoins represent
claims on different private issuers with differing reserve
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structures, regulatory arrangements, redemption mechan-
isms and degrees of transparency. While regulatory frame-
works have recently begun to converge around key
requirements such as 1-4o-1 backing with high-quality liquid
assefs, segregation and safeguarding of reserves, and
statutory redemption rights, stablecoins do not generally
settle in central bank money and remain exposed to issuer-
specific risks without the broader public backstops under-
pinning commercial bank money. These differences may
weaken the seamless interchangeability between forms of
money that characterises the traditional two-tier monetary
system. Under stressed conditions, such differences could
contribute to liquidity fragmentation and deviations from
par value across different forms of tokenised money. Empir-
ical evidence shows that the two largest stablecoins, USDT
and USDC, have experienced temporary, albeit small,
deviations from par value. (BIS, 2025; Aerts et al., 2025)
Stablecoins also differ from traditional bank money in terms
of elasticity. Whereas commercial bank money is created
elastically through fractional-reserve bank lending,® stable-
coins expand primarily through prefunded reserve ac-
cumulation. Their monetary elasticity therefore depends on
inflows into the stablecoin ecosystem and the availability of
eligible reserve assets rather than on bank-based credit cre-
ation. This difference in money creation mechanisms also
has an important qualitative implication. Because stable-
coin reserves are generally required to be held in high-
quality liquid assets, especially shortterm government
securities, monetary expansion through stablecoins tends to
channel liquidity toward safe public debt rather than to-
ward credit provision to the private sector. A large-scale
shift toward tokenised money fully backed by reserves
could consequently contribute to more rigid forms of liquid-
ity creation, reinforce narrow-bankingtype dynamics and
weaken the link between monetary expansion and credit
intermediation to the real economy. (BIS, 2025; Maechler,
2025)

Finally, stablecoins may also pose challenges for the integ-
rity of the monetary and financial system. In traditional ac-
count-based financial systems, regulated intermediaries
perform know-your-customer (KYC), anti-money laundering
(AML) and countering-thefinancing-ofterrorism (CFT)
checks on users and transactions. While similar safeguards
can in principle be implemented for stablecoins held
through hosted (custodial) wallets* by requiring com-

3 As stated in the influential Bank of England study Money creation in the
modern economy: “bank lending creates deposits” (Mcleay et al., 2014).

4 Hosted wallets are managed by a third-party service provider on behalf of
the user, typically including crypto exchanges, crypto-asset service providers
(CASPs), fintech payment applications or banks offering crypto custody ser-
vices.
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pliance from crypto-asset service providers, enforcement
becomes more difficult in the case of unhosted (self-custo-
died) wallets® operating on public blockchains (Adrian et
al., 2025). The pseudonymous nature of blockchain ad-
dresses and the peerto-peer transferability of stablecoins
may complicate the identification of users and the monitor-
ing of illicit transactions, particularly across borders. As a
result, concerns related to financial integrity remain an im-
portant part of the broader policy debate surrounding
stablecoins and public blockchain-based financial infra-
structures. These concerns have become increasingly
prominent as stablecoins reportedly accounted for 84%
of identified illicit cryptotransaction volume in 2025.

(BIS, 2025; Chainalysis, 2026)

4.2 Competing models of tokenised monetary
architecture
The emergence of stablecoins, tokenised deposits and cen-
tral bank digital currencies has initiated a broader debate
regarding the future architecture of tokenised monetary
systems. One possible model is centred around privately
issued stablecoins operating on public blockchains and in-
creasingly functioning as seftlement, liquidity and collateral
instruments within tokenised financial ecosystems. While
such a model could support innovation, interoperability
and global 24/7 financial activity, it could also contribute
to greater fragmentation of money and payments, stronger
dependence on private issuers and increased dominance
of dollar-denominated tokenised financial networks. To the
extent that stablecoins continue to operate outside the tradi-
tional two-ier banking architecture without access to cen-
tral bank liquidity, this model may weaken the role of
public money as the central anchor of monetary trust
and settlement finality (BIS, 2025).
A second model is anchored in public money and the cur-
rent two-ier banking system. Under this approach, toke-
nised finance could develop around central bank digital
currencies, including digital cash as retail public money
and tokenised central bank reserves as wholesale public
money, together with tokenised deposits issued by commer-
cial banks and integrated with central bank settlement sys-
tems and DLT-based arrangements. Rather than replacing
the existing monetary architecture, tokenization would in
this model primarily extend existing insfitutional arrange-
ments into programmable digital environments. Such an
approach places greater emphasis on preserving the
singleness, elasticity and integrity of money, monetary
sovereignty, financial stability and the role of public money

3 Unhosted wallets are controlled directly by users themselves.
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as the ultimate anchor of trust within tokenised financial
systems (BIS & CPMI, 2024; GFMA, 2026).

In practice, the future monetary architecture is likely to
evolve toward a hybrid model combining elements of both
systems. Stablecoins, tokenised deposits, and central bank
digital currencies may coexist within increasingly intercon-
nected tokenised financial ecosystems, each serving differ-
ent functions and use cases. Stablecoins may remain
important in global public-blockchain-based financial activ-
ity and cross-border liquidity provision, while tokenized de-
posits and central bank money may play a more important
role in regulated domestic financial systems and institutional
setlement infrastructures. The central question may there-
fore not be whether tokenised money will emerge, but
rather which forms of tokenized money will dominate dif-
ferent parts of the financial system and how strongly they
remain connected to public money and central bank infra-
structures.

Different jurisdictions may additionally evolve toward differ-
ent institutional equilibria depending on the structure of their
financial systems and broader strategic priorities. The US
system, supported by deep capital markets and the global
role of U.S. Treasury securities, may naturally favour
greater expansion of private stablecoins operating on mar-
ketbased tokenised infrastructures. By contrast, the Euro-
pean approach may place greater emphasis on preserving
publicmoney anchoring, regulated intermediaries and inte-
gration with central bank settlement infrastructures, particu-
larly through the development of the digital euro. In this
sense, stablecoins, tokenised deposits and CBDCs should
be understood as competing or complementary institutional
mechanisms for integrating on-chain finance with the tradi-
tional monetary system.

5. 5. Institutional and regulatory responses to
stablecoins

The growing role of stablecoins and tokenised finance has
triggered a range of institutional and regulatory responses
across jurisdictions. Importantly, these responses increas-
ingly reflect competing visions regarding the future architec-
ture of money, payments and financial intermediation in a
tokenised financial system. In particular, the emerging EU
and U.S. approaches reveal important differences regard-
ing the role of public versus private money, the institutional
embedding of stablecoins and the future relationship be-
tween tokenised finance and sovereign monetary systems.
In the European Union, the Markets in Crypto-Assets Regu-
lation (MiCA) established one of the world’s first compre-
hensive regulatory frameworks for crypto-assets. While
MiCA covers the broader crypto-asset ecosystem, it de-

votes particular attention to stable crypto-assets through the
categories of assetreferenced tokens (ARTs) and e-money
tokens (EMTs). Fiatbacked stablecoins referencing a single
official currency generally fall under the EMT framework,
while ARTs cover crypto-assets referencing baskets of as-
sets, multiple currencies or other value references. EMTs
may be issued only by authorised credit institutions or elec-
tronic money institutions, thereby embedding fiatbacked
stablecoin issuance within the existing regulated monetary
and payment-system architecture. MiCA requires stable-
coins to be fully backed by reserve assets subject to pru-
dential requirements governing reserve quality, liquidity,
diversification, safeguarding, disclosure and institutional
supervision, while also granting stablecoin holders statu-
tory redemption rights and prohibiting interest payments.
Unlike the more prescriptive US approach, MiCA does not
define a narrow list of reserve assets closely tied to a single
sovereign safe-asset market, reflecting the more fragmented
structure of European sovereign debt and capital markets.
Foreign issuers seeking to offer stablecoins within the Euro-
pean Union must operate within the EU regulatory per-
imeter and comply with MiCA requirements. In this sense,
MiCA reflects a broader European preference for embed-
ding tokenised money within a regulated institutional archi-
tecture designed to preserve monetary sovereignty,
financial stability and the singleness of money. At the same
time, recent ECB discussions suggest that even comprehen-
sive regulatory frameworks may face limitations in globally
fragmented stablecoin arrangements, particularly where
the same stablecoin is issued by EU and non-EU entities
(so called multiissuers) operating under different regulatory
regimes (European Parliament and Council of the Euro-
pean Union, 2023; Aerts et al., 2025; Bindseil, 2026).
The US approach has evolved more narrowly around
stablecoins themselves. The GENIUS Act focuses specifi-
cally on payment stablecoins and establishes requirements
for reserve backing, redemption policies, disclosure, cus-
tody, governance and broader financial integrity and com-
pliance requirements. Like MiCA, it requires stablecoins to
be fully backed by high-quality liquid reserve assets and
prohibits issuers from paying interest or yield to stablecoin
holders. Unlike MiCA, however, the GENIUS Act is con-
siderably more explicit regarding reserve composition,
permitting reserves such as cash, insured deposits, short-
dated Treasury bills, Treasury-backed repos and govern-
ment money market funds. This creates a particularly strong
institutional link between USD-backed stablecoin growth
and demand for US government safe assets. Furthermore,
the GENIUS Act establishes three stablecoin issuer re-
gimes: a federal regime for depository-institution subsidi-
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aries and federally approved nonbank issuers, a state re-
gime for smaller nonbank issuers operating under substan-
tially similar state frameworks, and a foreign issuer regime
for qualifying issuers from comparable jurisdictions, which
may facilitate the alignment of large foreign-based stable-
coin issuers® with US regulatory standards. Together, these
features make the US framework more explicitly oriented
toward scaling privately issued USD-backed stablecoins as
an extension of dollar-based financial infrastructure closely
linked to the depth, liquidity and global role of U.S. Treas-
ury markets (Congressional Research Service, 2025; Bind-
seil, 2026).

The European response additionally increasingly extends
beyond stablecoin regulation toward the development of
public digital money and DLT-based settlement infrastruc-
tures. In particular, the digital euro project is increasingly
presented not merely as a new payment instrument, but as
part of a broader European strategy to preserve the role
of public money, monetary sovereignty and the singleness
of money within an increasingly tokenised financial system.
The current project primarily focuses on a retail digital
euro conceived as a digital form of central bank cash com-
plementing physical banknotes and distributed through
regulated intermediaries within the existing two-ier monet-
ary system. At the same time, the Eurosystem is also in-
creasingly exploring DLT-based wholesale seflement
arrangements involving tokenised central bank reserves
and integration with tokenised financial markets. Recent
ECB initiatives involving DLT-based settlement experi-
ments, collateral frameworks and interoperability with
TARGET infrastructures suggest that euro area policy
increasingly seeks to anchor tokenised finance in central
bank money and regulated financial institutions rather than
relying predominantly on privately issued stablecoins.
According to the ECB’s current timeline, the legislative
framework for the digital euro could potentially be
adopted during 2026, pilot transactions may begin
around 2027 and the Eurosystem aims to be technically
prepared for a possible first issuance around 2029,
although the final issuance decision remains subject to

political and legislative approval (European Central Bank,
2025; Lane, 2025).

6. Concluding remarks
Stablecoins are the first large-scale private tokenised mon-
efary instruments linking emerging on-chain finance with the
traditional financial system. Their rapid growth may reflect
the broader transformation of financial infrastructures to-

¢ The issuer of the largest USD-backed stablecoin, Tether, is based in El
Salvador.
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ward tokenised and programmable forms of finance in
which money, seftlement and financial assets increasingly
coexist on shared digital infrastructures. In this context,
stablecoins already perform important functions of money
within emerging tokenised ecosystems and may gradually
expand further info cross-border and potentially retail pay-
ments.

The article has argued that the implications of stablecoins
extend far beyond the crypto ecosystem itself. Their growth
could reshape the structure of banking and financial inter-
mediation by contributing to deposit substitution, greater
reliance on market-based liquidity structures and forms of
narrow-banking dynamics centred around reserve-backed
tokenised money. At the same time, stablecoins may im-
prove settlement efficiency, collateral mobility and inter-
operability within increasingly digital financial markets.
Their continued expansion therefore reflects a broader
tension between innovation and efficiency on the one
hand, and financial stability, monetary sovereignty and in-
stitutional coherence on the other.

From a monetary perspective, stablecoins challenge impor-
tant features of the traditional two-tier monetary system.
Because they operate outside the institutional architecture
linking commercial bank money to central bank reserves
and public backstops, they may weaken the singleness,
elasticity and integrity of money that underpin modern
monetary systems. These tensions are particularly relevant
in the euro area, where the dominance of USD-denomi-
nated stablecoins may reinforce the international role of the
dollar and strengthen structural asymmetries between US
and EU financial systems.

The emerging regulatory responses increasingly reflect
competing visions of the future monetary order. The United
States appears more inclined foward marketbased toke-
nised finance centred around privately issued stablecoins
closely linked to U.S. Treasury markets, while the European
approach places greater emphasis on publicmoney an-
choring, regulated intermediaries and central bank infra-
structures, including the digital euro. The future monetary
architecture will therefore likely evolve toward a hybrid
system in which stablecoins, tokenised deposits and central
bank digital money coexist.

Nevertheless, stable and widely accepted monetary sys-
tems have historically remained closely linked to the institu-
tional capacity of sovereign states and central banks to
provide trust, liquidity and settlement finality. The long-term
sustainability of tokenized monetary systems may therefore
depend not only on technological innovation, but also on
the extent to which tokenised money remains credibly an-
chored in stable public money.
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Rethinking the money:
Properties of money
In the digital age
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Over the past two decades, technological progress has changed not only how people pay, but also how they think
about money itself. Cards, mobile wallets, instant payments, crypto-assets, stablecoins and the prospect of a digital
euro have widened the menu of instruments that can be used to transfer value. Yet broader choice has also created
confusion. The fact that something is digital, fast or programmable does not automatically make it money in the full
economic sense. This paper revisits the traditional properties of money and asks how they should be interpreted in
a world shaped by platforms, realtime payments, and tokenised claims. It argues that the classical functions of
money remain valid, but that in the twenty-first century they must be complemented by institutional properties such
as convertibility at par, settlement finality, resilience under stress, privacy protection, and interoperability. Against
this benchmark, the paper compares commercial bank deposits, crypto-assets, stablecoins, tokenised deposits and
central bank digital currencies, with particular attention to the digital euro. The central conclusion is that digital in-
novation is changing the form of money far more than its essence. Good money in the twenty-first century is still
money that is trusted, stable, widely accepted and embedded in a credible public framework. From that perspective,
the digital euro is best understood not as a technological fashion, but as a strategic attempt to preserve public money

in a digital economy.

JEL E42, E58, G28, O33

1. Introduction
The history of money is also a history of changing expecta-
tions. At different moments, societies have wanted money to
be durable, portable, universally accepted, easy to verify
and stable enough to support contracts over time. In each
period, the dominant form of money shaped which of those
properties seemed most important. When money took the
form of metal, physical durability mattered greatly. When
banknotes spread, trust in the issuer became more impor-
tant. When bank deposits became the main means of pay-
ment, account infrastructure, bank regulation, and
setlement arrangements moved to the centre of the story.
The last two decades have brought another step in this long
evolution. In everyday life, money has become less visible
and more embedded in digital interfaces. Consumers tap a
phone or watch rather than hand over cash. Firms settle in-
voices through automated platforms. Crossborder com-
merce increasingly takes place in digital environments
where users hardly see the underlying payment architec-
ture. At the same time, private innovators have proposed
new forms of digital value transfer that explicitly challenge

* Dr. Marko Pahor, Vice Governor, Banka Slovenije
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older distinctions between money, payments, and financial
assets. Crypto-assets promised “money without the state”.
Stablecoins promised internetnative digital cash. Central
banks responded by re-examining whether public money
also needs a digital form.

These developments have revived an old question in a very
modern sefting: what makes money, money? Classical mon-
efary theory still offers a useful starting point. Money

is expected fo serve as a medium of exchange, a store of
value and a unit of account; it also supports deferred pay-
ment and financial contracting. But a purely functional defi-
nition is no longer fully sufficient. In digital systems, an
instrument may perform one or two monetary functions
while still failing as money in a broader public sense. A
token may be easy to transfer but too voldtile to store
value. A private digital claim may be accepted on one plat-
form yet unusable outside it. A payment instrument may be
fast and programmable while still depending on conversion
info a more trusted form of money.

The framework proposed by Hull and Sattath (2021)
shows that digitalisation has expanded the set of relevant
monetary properties. In a world of digital networks, atten-
tion must also be paid to privacy, security, scalability, pro-
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grammability, latency, and governance. The contribution of
this article is not fo repeat their entire taxonomy, but to use
it as a bridge between classical monetary thinking and cur-
rent policy debates. The aim is to show that good money in
the twentyfirst century cannot be judged by technology
alone. It must be assessed against both traditional functions
and modern institutional expectations.

Digital innovation has unquestionably improved the way
money moves, it has not, however, automatically improved
the properties of the money. This distinction matters, as we
need to keep in mind that money remains a social institution
before it is a technical object. Money works because users
trust that it will be accepted tomorrow, that its value will not
collapse overnight, and that it fits into a legal and institu-
tional environment capable of supporting large-scale ex-
change.

2. From cash to code: how the properties
of money have changed

Money did not begin as a line of code, and it did not even
begin as a state monopoly. Early forms of money emerged
because barter is costly. Search models in monetary econ-
omics formalised this intuition by showing how a generally
accepted medium of exchange can arise when direct ex-
change is too cumbersome (Kiyotaki & Wright, 1989;
Lagos & Wright, 2005). In such seftings, money is valued
not primarily because of what it is made of, but because
other people are willing to accept it. That insight remains
relevant today.
Still, the material form of money has always influenced
public expectations. Commodity money placed a premium
on intrinsic scarcity. Coins emphasised uniformity and re-
cognisability. Banknotes shiftfed attention toward the issuing
authority and, historically, toward convertibility into specie.
In the twentieth century, however, there was a sharp move
into dematerialisation of money, which saw the monetary
centre of gravity moved decisively toward bank deposits.
Most money used in advanced economies is now private
bank money, created and circulated within a framework
of regulation, prudential oversight, and settlement in central
bank reserves (Mcleay et al., 2014).
As money becomes less tangible, institutional trust becomes
more important. A bank deposit is not valuable because of
its physical form. It is valuable because people expect that
it will be redeemable at par, that it can be used to seftle
obligations, and that public institutions will support the
integrity of the system in which it circulates. Brunnermeier
and Niepelt (2019) describe this relationship elegantly
by showing that private and public money can appear
equivalent under certain conditions. But those conditions

include the existence of a credible public anchor. Put diffe-
rently, private money works best when it remains closely
tied to public money.

The digital era has deepened rather than overturned this
logic. On the surface, digital payments look like a story
about interfaces: contactless cards, mobile apps, QR
codes, ecommerce checkouts, instant peerto-peer
transfers. Underneath, however, these innovations mainly
change the rails over which existing money moves. A mo-
bile phone payment may feel radically different from cash,
but in most cases it still transfers a bank deposit, which can
be in turn exchanged for central bank money. The technol-
ogy is new; the underlying money is not.

This distinction prevents an exaggerated reading of recent
change. Faster payments are not automatically a new type
of money. Better wallets are not new units of account. At
the same time, digitalisation does alter what the public
expects from money. Users increasingly assume that money
should be available at any hour, transferable almost in-
stantly, integrated into digital commerce, and compatible
with cross-border online activity. Hull and Sattath (2021)
capture this shift by showing that modern monetary proper-
ties include not only the classical triad of exchange, stor-
age and accounting, but also design features that matter
specifically in digital systems.

The first traditional function, medium of exchange, has be-
come inseparable from interoperability and convenience.
Money must still be accepted by others,

but today acceptability is shaped by digital ecosystems,
networks, and standards. The second function, store of
value, has acquired a more explicitly institutional dimen-
sion. In the modern world, preserving value is less about
metallic backing and more about macroeconomic credibil-
ity, legal certainty and financial stability. The third function,
unit of account, remains the most stubbornly traditional.
Prices, wages, taxes, and contracts continue to be denomi-
nated overwhelmingly in sovereign currency.

A further property, often implicit in older literature, is resil-
ience under stress. Money should work not only in normal
times but also and especially when confidence is

tested. This is where many digital claims encounter dif-
ficulty. During stable periods, users may treat a private
digital instrument as money if it is convenient and cheap.
But if redemption becomes uncertain, if its market price falls
sharply, or if platform access is disrupted, the illusion of full
monetary equivalence disappears quickly. Historical ex-
perience with bank runs and shadow banking reminds us
that apparently safe and liquid private claims can become
fragile when confidence turns (Diamond & Dybvig, 1983;
Schmidt et al., 2016).
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Digitalisation adds one more layer: the politics of data.

In a twenty-first century monetary system, users increasingly
care not only about whether money is accepted and stable,
but also about what happens to the data generated by its
use. Privacy is therefore no longer a side issue. For cash, pri-
vacy was built info the instrument. For digital payments,

it must be designed into the system. The same applies to cy-
bersecurity. A form of money that is theoretically elegant
but operationally vulnerable will not satisfy public expecta-
tions for long.

The upshot is that the properties of money have not been
replaced, but they have been reweighted. Classical monet-
ary theory still gives us the right core. Yet in a digital econ-
omy, good money must also be interoperable, secure,
scalable, and governed in a way that preserves trust.

3. New monetary forms and the return of the
hierarchy of money

Once the properties of money are stated in this broader
way, the current landscape becomes easier to interpret.
What looks like a confusing proliferation of “digital
monies” can instead be understood as a set of instruments
occupying different positions in a monetary hierarchy.
Some are already money in a well-established sense.
Some are close substitutes. Some are payment tech-
nologies rather than new money. And some are specu-
lative assets wearing monetary language.
A clear starting point for a discussion on monetary forms
is physical cash: public money issued by the central bank.
In some jurisdictions, including Slovenia, cash still repre-
sents more than half of all point-of-sale payments. Cash
also always works, independently of any communication
infrastructure. However, the very physical nature of cash
necessitates physical contract for it to work, limiting its port-
ability and making it only conditionally suitable for the in-
creasing share of e-<commerce.

Commercial bank deposits remain the benchmark private
form of money in most advanced economies. We use the
term commercial bank deposits for a wide array of pay-
ment rails, from card payments, mobile payments, and
regular and instant transfers. They are all digital, widely
accepted and deeply integrated into commerce. Their suc-
cess is not accidental. Deposits combine everyday usabil-
ity with institutional support. They are anchored in a legal
framework, integrated with seflement systems and sup-
ported by prudential regulation, supervision and central
bank liquidity backstops. In normal conditions they per-
form the functions of money extremely well. Their weak-
ness is not in daily use but in stress scenarios, where the
distinction between private bank money and public central
bank money can re-emerge. Instant payment systems are
not new money, but they may do more to modernise
everyday monetary use than many more glamorous inno-
vations. By making existing bank money faster, more avail-
able and more convenient, they address a large part of
what users actually want. Sometimes the most effective
monetary innovation is not to invent a new instrument, but
to improve the rails of the existing one.

Tokenised deposits should be understood largely as an
extension of this same logic. They are not a new monetary
universe but a different technological representation of
conventional bank liabilities. We sfill treat them as a new
and emerging monetary form because they add a layer

of programmability, automation and the possibility of inte-
grating payments more closely with digital platforms, smart
contracts and tokenised financial markets. Their strength is
precisely that they do not try to reinvent money from
scratch. If redeemability at par and prudential safeguards
are preserved, they can offer technological innovation with-
out destabilizing the monetary hierarchy. At the moment
they still suffer from poor interoperability with other system
and the legal framework for its use is not yet in place.

Table 1. A practical comparison of the main monetary forms

Instrument Main strength

Main weakness Best description

Oldest and most trusted form of

Physical Cash
money

Low transferability, not adapted

for the digital age Archetypical public money

Widely accepted, convenient,
deeply integrated into daily
payments

Commercial bank deposits

Private money anchored in
public money

Depend on banking regulation
and public backstops

Programmability and easier use

Tokenised deposits in digital platforms

Technological upgrade of bank
money

Need interoperability and clear
legal treatment

Stablecoins Potentially useful in niche digital

Redemption, reserve, and Private money-like claim with

ecosystems governance risk conditional stability
Crvoto-assefs Transferability in decentralised High volatility and weak Speculative digital asset rather
P networks monetary use than money
Diai Public backing, broad Deygn frade-offs around . .
igital euro privacy, scale and Digital form of public money
acceptance, strong trust base . -
intermediation
5/2026 @)
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Stablecoins are more ambiguous. Their promise is easy

to understand. They attempt to combine the convenience
of internet-native digital transfer with a more stable value
than conventional crypto-assets. Some aim to maintain that
stability by holding reserves in sovereign money and safe
assets. At first glance, stablecoins look like a natural re-
sponse to digital commerce. Yet their very design reveals
an important truth: they do not create a new unit of ac-
count. They borrow credibility from an existing one.

A euro-denominated or dollar-denominated stablecoin is
stable only to the extent that users trust the reserve structure,
governance, redemption mechanism, and legal enforce-
ability behind it.

That trust problem is not trivial. Experience from shadow
banking and money market funds suggests that private
claims marketed as cash-like can become unstable under
pressure. Newer work on stablecoins reaches a similar
conclusion. Public information about reserves, the quality
of collateral and the governance of issuers can matter
sharply for run risk (Ahmed et al., 2024). This does not
mean stablecoins are irrelevant. They may play useful
roles in specific ecosystems, especially where users value
always-on functionality or smoother movement between
tokenised environments and conventional finance. But
they are not neutral innovations. They can create new
forms of fragility and new dependencies on large private
infrastructures.

Crypto-assets such as Bitcoin present a different case. Their
advocates often describe them as money of the future, but
in economic terms they remain unconvincing. Bitcoin’s de-
sign solves a particular technical problem: how to transfer
a scarce digital object in a decentralised system without
relying on a central operator. That is an important innova-
tion in distributed systems. It does not, by itself, solve the
economic problem of money. As empirical work has
shown, Bitcoin behaves much more like a speculative asset
than a stable medium of exchange or store of value (Baur
etal., 2018; Liv & Tsyvinski, 2021). lts purchasing power
is highly volatile. Everyday pricing in Bitcoin is extremely
limited. Most users sfill think of it in terms of gains and losses
measured in a sovereign currency.

The practical weakness of crypto-assets can be summarised
simply. As a medium of exchange, they are a niche. As a
store of value, they are unstable. As a unit of account, they
are almost absent. Even when economic models allow pri-
vately issued currencies to coexist with sovereign money, it
is a long way from proving that actual cryptocurrencies
perform the social and institutional role

of money in real economies (Schilling & Uhlig, 2019;
Benigno, 2023).

4. Why the digital euro matters
The case for the digital euro does not rest on a claim that
existing money has failed. It rests on the recognition that
the environment in which money is used is changing. For
central banks, this is a subtle but important difference. The
question is not whether public money should replace pri-
vate money in retail payments. The euro area already
relies successfully on a twodier monetary system in which
public money anchors a large universe of private bank
money. The question is whether, in a world where pay-
ments are increasingly digital, platform-based and some-
times dependent on non-European providers, public
money should remain directly available in a digital form.
The European Central Bank's public communication on
the digital euro makes this objective clear. The project is
presented as an electronic means of payment that would
be available free of charge for basic use, accepted
across the euro area, and usable online or offline,
through a phone or a card (ECB, 2026). The ECB also
emphasises privacy, noting that the Eurosystem would not
be able to identify users or their purchases from the pay-
ment data it receives, and it frames the digital euro as a
complement to cash rather than a replacement (ECB,
2026). The European Commission’s legislative package
places the same idea into a broader public-policy con-
text: the digital euro would provide an additional means
of paying with public money in a digital form while pre-
serving the role of cash and supporting resilience, accept-
ance, and strategic autonomy in payments (European
Commission, 2023).
Why does that matter? The first answer is monetary sover-
eignty. In daily life, users often care little about the identity
of the infrastructure provider. But from a public-policy per-
spective, it matters if a monetary area becomes highly de-
pendent on a small number of private, sometimes foreign,
payment schemes and platforms. Payment dependence
can create vulnerabilities related to resilience, market
power, pricing, and strategic autonomy. A digital euro
would not eliminate private providers, but it could
strengthen the public core of the system.
The second answer is trust. A central bank digital currency
would represent a direct claim on the central bank. In that
sense, it would preserve in digital form what cash provides
physically: access to public money for the general public.
This matters symbolically and operationally. Symbolically,
it reinforces the idea that money remains a public good
even in a highly digital economy. Operationally, it creates
an option for digital payments that does not depend on
the balance-sheet strength or business model of a private
intermediary.
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The third answer is contestability and innovation. A public
digital option can support private innovation rather than
suppress it. If the digital euro is designed as a common
standard that private intermediaries use to build services,

it may create a level playing field and reduce dependence
on a few dominant private networks. Much depends on
design. A poorly designed retail CBDC could crowd out
bank intermediation or create operational burdens. A well-
designed one could support competition at the interface
layer while preserving financial stability.

This is where the trade-offs become real. The digital euro

is aftractive partly because it could combine several prop-
erfies that users increasingly want: digital convenience,
broad acceptance, public backing, resilience, and privacy
protections. Yet those same goals can conflict with one
another. Strong privacy protections may be difficult o rec-
oncile with anti-money laundering and compliance obliga-
tions. Broad accessibility and safety may increase
attractiveness in stress situations and therefore raise ques-
tions about deposit shifts from banks to central bank
money. Programmability can enable useful new services
but may also create concern that money could become
conditional. Monetary sovereignty can be strengthened by
a public digital option, but only if adoption is meaningful
and the user experience is genuinely competitive.

The academic literature on central bank digital currency
makes these trade-offs clear. Williamson (2022) shows that
a CBDC can improve welfare under certain conditions, es-
pecially where it offers a safe asset that competes with
other payment instruments. At the same time, the impact on
bank funding and monetary transmission depends heavily
on design. More recent work has stressed that large-scale
CBDC adoption could affect the structure of deposits, re-
serves, and the operational framework of monetary policy,
even if the overall macrofinancial consequences are man-
ageable under prudent design assumptions (Abad et al.,
2025; Schilling et al., 2024). This is why central banks
rarely discuss CBDC in simple pro-innovation terms. For
them, the issue is not novelty; it is system design.

Against other digital options, the digital euro has one cen-
tral advantage: it does not need to import trust from else-
where. Stablecoins depend on reserves and issuer
governance. Crypto-assets depend on market narratives
and speculative demand. Tokenised deposits depend on
the existing banking framework. A digital euro would be
public money by construction. That does not mean it would
automatically be better for every use case. But it does
mean that when users ask the most basic monetary ques-
tion — will this still be worth one euro tomorrow, and will
everyone freat it as one euro2 — the answer is unusually
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straightforward: if this is true for a euro coin or a banknote,
it must be true for their digital twin as well.

There is also a practical point that is sometimes overlooked.
For many users, what matters is not ideological preference
but confidence that payments will continue to work in a
fragmented, increasingly digital world. In that sense, the
digital euro is less a futuristic gadget than a continuity pro-
ject. It aims to keep the basic qualities of public money
available under new technological conditions.

5. Rethinking good money in the digital age
What, then, counts as good money today? The answer is
not radically different from what earlier generations would
have recognised, but it is broader. Good money must still
be stable, widely accepted and usable as the main unit in
which the economy thinks and contracts. Yet in the twenty-
first century, users also expect money to be seamlessly
available in digital environments, secure against technical
disruption, compatible with modern payment habits and
respectful of legitimate privacy concerns. Good money is
therefore both a monetary instrument and a service en-
vironment.

This updated view has several implications. First, it suggests
that the line between money and payments should be kept
conceptually clear, even when the two are operationally in-
tertwined. Much public confusion arises because people
encounter money mainly through payment interfaces. If the
interface is smooth, the underlying instrument is assumed to
be good money. But this is only partly true. A beautifully
designed app can sit on top of a weak claim. A clumsy in-
terface can sit on top of a very strong one. Policymakers
need to care about both layers.

Second, the updated view puts public trust back at the
centre of monetary analysis. Digital enthusiasts often em-
phasise decentralisation, programmability or speed. These
features are important, but none substitutes for the expecta-
tion that a monetary instrument will remain stable, accepted
and redeemable when conditions deteriorate. In fact, the
more digital and frictionless payments become, the more
damaging any sudden loss of trust can be. A run on

a digital instrument can move much faster than a run in a
physical world. This is why governance and institutional
design matter more, not less, in digital money.

Third, the updated view suggests that policy should not be
technologically neutral in a naive sense. Different instru-
ments perform different social functions and create different
risks. A regulated bank deposit, a euro-backed

stablecoin and a speculative crypto-asset should not be
treated as if they were interchangeable merely because all
are digitally transferable. The proper regulatory question is
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functional: what monetary role does the instrument actually
play, and what public obligations should follow from that
role2 The closer a private instrument comes to acting like
money, the sironger the case for robust requirements on re-
serves, liquidity, fransparency, redemption and operational
resilience.

Fourth, the updated view highlights a productive middle
ground between public monopoly and private fragmentao-
tion. The best future monetary order is unlikely to be one in
which the state does everything directly, nor one in which
public money retreats completely behind private platforms.
A more plausible model is one in which public money re-
mains the anchor, while private actors innovate around it in
ways that preserve par convertibility, interoperability, and
financial stability. The digital euro fits naturally into this vi-
sion. So do instant payment systems and, under the right
legal framework, tokenised deposits.

Fifth, good money in the twentyfirst century must be com-
patible with democratic expectations about privacy and
control. This is a delicate area. Cash provided privacy by
default. Digital systems cannot reproduce that fully without
raising concerns about illicit activity and compliance. At the
same time, a fully traceable payments environment can
erode public trust. The challenge is therefore institutional
rather than purely technical: to design systems where the
collection and use of payments data are limited, justified
and governed in a way that people can trust.

Finally, the updated view should make us more cautious
about claims that monetary innovation is necessarily dis-
ruptive. Many improvements that users want — faster seftle-
ment, easier integration into e-<commerce, better user
interfaces, cross-border usability — can be delivered by up-
grading the existing system rather than by replacing it. This
is one reason why instant payments deserve a more cen-
tral place in discussions about the future of money. They
show that substantial innovation is possible without
weakening the link between private money and the public
monetary anchor.

The practical policy conclusion is therefore balanced but
firm. Central banks should continue to moderise payment
infrastructures, support competition and interoperability,
and prepare public money for a more digital environment.
Regulators should distinguish more clearly between digital
assets, payment instruments and monetary substitutes, and
should subject money-like private claims to money-like stan-
dards. Banks should view the digital euro not only as a po-
tential competitor, but also as a catalyst for improving
European payments and for building new services on a
more resilient base. And the wider public should be encour-
aged to ask a slightly better question than whether a new

digital instrument is “the future”. The better question is
whether it improves on the qualities that have always made
money useful.

Money is not good because it is new. It is good because
people can rely on it. In the digital age, reliability means
even more than it once did. It means convenience, cyberse-
curity, legal clarity, data protection and broad digital us-
ability. But what makes any money good money still begins
with the old foundations: stability, acceptance and trust.

6. Conclusion
Digitalisation has changed the appearance of money
quicker than it has changed its essence. We argued that
the traditional functions of money remain the right starting
point for understanding new monetary forms, but that they
need fo be complemented by a broader set of digital-era
expectations. In the digital age, good money must be not
only a medium of exchange, store of value and unit of ac-
count, but also secure, interoperable, resilient, privacy-con-
scious and embedded in a credible institutional framework.
Seen through that lens, the current monetary landscape
looks less revolutionary than many public narratives sug-
gest. Commercial bank deposits remain the main oper-
ational money of modern economies. Instant payments
improve how that money moves. Tokenised deposits may
improve how it can be used in digital environments. Stable-
coins may have a role in specialised ecosystems,
but their monetary quality is conditional, and their stability
depends on governance and redemption structures.
Crypto-assets, despite their technological interest, do not
perform the core social role of money well enough to qual-
ify as good money for the wider economy.
The digital euro stands out because it addresses a different
question. It is not mainly an attempt to imitate private innova-
tion or to create a fashionable new payment product. It is
an attempt to preserve the role of public money as econ-
omies become more digital, more platform-based and more
exposed to fragmented payment infrastructures. That makes
the digital euro less radical than its critics fear and more im-
portant than its supporters sometimes explain. Its value lies in
continuity under changed technological conditions.
Rethinking money today therefore does not require aban-
doning old theory. It requires us to update that theory with
new assumptions. The most important lesson is that money
remains a public institution even when it is delivered
through private interfaces and digital networks. A society
may innovate endlessly in the ways it moves money, but it
cannot do without a trusted monetary anchor. In the twenty-
first century, the challenge is to make sure that anchor re-
mains fit for a digital world.
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Bridges in the Labour Market

in T

mes of Global Disruption

Vesna Milosevic Zupancic*

In the light of the labour shortage, demographical changes, Al influence and global disruption the importance of
understanding and cooperation of all generations on the labour market is crucial. The empirical analysis based on two
large-scale surveys (n = 6,942) shows that despite all changes, core labour market expectations remain relatively stable
across generations, while differences arise primarily from career stage and experience. Generation Z demonstrates a
stronger orientation toward promotion and advancement, job security, interpersonal relationships, work-life balance and
learning and development. In contrast, older generations place greater emphasis on job security, interpersonal relationships,
autonomy and flexible working hours. Hybrid work form and in-person interaction are prevalent across all cohorts. The
results show that there are more factors that connect generations than what divides them.

JEL G21,J11,J24

Introduction
The world is changing abruptly in the recent years with

different macro trends shaping our lives. The labour mar-

ket is affected by technological changes (including big
transformations by the models of artificial intelligence
(Al)), economic uncertainty, geo-political tensions, demo-
graphic challenges, green transition etc. (WEF, 2025).
The world is no longer unipolar structure, but is quickly
changing to multipolar, which brings many tensions to the
political and economic centres of power, with the main
process of changing global economic governance from
“rule-based system” into a “transaction-based system”
(Mrak, 2025, p. 16). Narrowing down to Slovenia,
among major economic and social challenges Slovenia
faces are rapid decrease of the working population, high
cost of transitioning to a carbon-free society, costly geo-
strategic changes that have occurred due to the armed
conflicts, the costs of monetary and fiscal policy in Europe
and Slovenia and major technological changes such as
digitalization, Al, robotization, etc. (Domadenik Muren at
al., 2023, p. 37).

The demographic trends in Slovenia are not in favour of
the employers. The generations that are currently retiring
are much bigger than the generations entering the labour

market. “Retirements have exceeded the annual number

* dr. Vesna MiloSevi¢ Zupanéi¢, Expert director of e-Studentski Servis,
Youth and labour market expert. Holds PhD in Human Resources and
Organisational Studies FDV UL (Faculty of Social Sciences, University
of Ljubljana).

of new Slovenian citizens with their first job since at least
2019, which will intensify in the future and cause a greater
mismatch between supply and demand, especially for
qualified workers” (Caprirolo, 2025). The impact of popu-
lation aging on the labour market in Slovenia is already
seen as problematic and will be increasingly pronounced
in the future (Caprirolo, 2025).

Therefore, one of the biggest issues on the labour market is
the labour shortage, which is on upward-rend in the last
years (lvanc, 2025, p. 6). Although Slovenian labour mar-
ket is gradually easing and cooling, largely owing to struc-
tural constraints, most of the Slovenian employers have
issues with labour shortage (Banka Slovenije, 2026, pp. 5,
15-16). “The year-on year decline reflects a contraction in
employment in the private sector, specially manufacturing
and construction, while employment in public services con-
tinues to increase and remains relatively high” (Banka
Slovenije, pp. 15-16).

The unemployment rate in Slovenia is still low. The current
figures for statistical unemployment being at 4.1 % in the
third quarter of 2025 (SURS, 2026 a) and for the regis-
tered unemployment being at 5 % in January 2026 (ZRSZ,
2026). Due to high number of retirements and low
numbers of unemployed people more than half of firsttime
employed persons are foreign citizens (SURS, 2026 b).
The share of foreign workers among employed persons is
16.2 % in December 2025 (Banka Slovenije, 2026,

pp- 15-16).
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The number of employed persons in Slovenia has been
stagnant for several months, and in the eleven months it
was down by 0.4% year-on-year (UMAR, 2026, p. 3),
however it is still very high, compared to the numbers in
the last decades - since Slovenia became independent in
1991. In a country with 2,133,852 inhabitants, the
number of employed persons in the Labour Force Survey
(in the 4th quarter of 2025) is 996,000 and the number
of persons in employment by register, included in the Statis-
tical Register of Employment, is 938,412 in February 2026
(SURS, 2026 a).

Despite demography not being in favour of the Slovenian
labour market, there is still great uncertainty including the
emerging trends in Al and the consequences it is about to
bring. The changes brought by the Al to the labour market
include changing jobs, with certain jobs disappearing and
new jobs emerging, on the other hand also the importance
of developing new competencies (Pavlin and Svetlik,
2024, p. 849). The World Economic Forum predicts the
emergence of 170 million new jobs and 92 million jobs
being unnecessary from 2025 to 2030, which will amount
to 22% of today's total jobs (WEF, 2025, p. 5).

In the light of the labour shortage, Al influence and global
disruption the importance of understanding and intragen-
erational cooperation of all generations on the labour
market is crucial to ensure sufficient labour market supply,
less frictions among employed persons, more productivity
and great working environment.

Literature review
Generational studies divide people into age cohorts based
on their year of birth. The definition of generation in this ar-
ticle is seen as a birth cohort, which defines a generation as
a group of people born at approximately the same time in
history (Alwin and McCammon, 2007, pp. 219-221), or
as a common location in a social and historical process
(Goodwin and O’Connor, 2009, pp. 22). Therefore, they
share the same worldview and common points of reference
(Giddens and Sutton, 2016, pp. 346-347).
Currently there are four different generations on the labour
market simultaneously, therefore certain tensions can arise
from this fact. The youngest of them on the labour market -
generation Z or shorter GenZ is the cohort of people born
between years of 1995/1997 and 2012 (Harari et al.,
2023; Kim et al., 2024). Next, the members of generation
Y or millennials were born between 1981 and 1995/7,
the members of generation X were born between 1965
and 1980 and the baby boomers were born in between
1946 and 1964 (Harari et al., 2023; Kim et al., 2024).
Generation alpha, however, has not entered the labour
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market yet as they are not legally old enough to do so.
The oldest generation on the labour market, Baby
Boomers, are typically described as optimistic, duty-
oriented, and strongly committed to work, with a prefer-
ence for teamwork and clearly defined organizational
structures, whereas Generation X demonstrates a high de-
gree of independence, self-reliance, and pragmatism, often
engaging in calculated risktaking and prioritizing work as
a means to support life rather than dominate it (Christensen,
2018; Kanste at al., 2025). Millennials or Generation Y
are commonly identified as technologically proficient early
adopters who place importance on social connections, ex-
pect continuous and immediate feedback, and seek a bal-
ance between professional and personal life (Christensen,
2018; Kanste at al., 2025).

The literature suggests that GenZ is quite different from the
previous generations, with their world views, worries and
expectations from the employers causing frictions on the
jobs. The views and personality of GenZ have been
formed by current trends such as advancement of technol-
ogy (and therefore they have short attention span), uncer-
tainty, economic crises, covid-19 pandemic, mobility,
terrorism, (Magano at al., 2020), hyper-connectivity, econ-
omic uncertainty, global environmental threats (Ambhore,
2025) and political uncertainty. Their main concerns
showed in “2025 Gen Z and Millennial Survey”, that col-
lected the responses of 23,482 respondents from 44 coun-
tries, include the cost of living (39 %), mental health (21 %),
unemployment (18 %), crime/personal safety (18 %), pro-
tecting the environment (17 %) and political instability (16
%) (Deloitte, 2025, p. 29).

In contrast to Baby Boomers, Generation X and Millennials,
GenZ is marked by an even stronger integration of technol-
ogy into daily functioning, a tendency toward communico-
tion via social media platforms, and a preference for
flexible, mobile work arrangements combined with expec-
tations of rapid rewards (Christensen, 2018; Kanste at al.,
2025). So, GenZ appreciates freedom and flexibility of-
fered by the employers on the workplace and they are per-
ceived as emphatic and self-confident (Kanste at al.,
2025). GenZ place strong emphasis on career advance-
ment, however, attaining formal leadership roles is not their
primary motivator (Deloitte, 2025). Their preferences are
more strongly oriented toward work-life balance and con-
tinuous learning and development; while financial compen-
safion remains an important factor, equal weight is given to
meaningful work and overall well-being (Deloitte, 2025).
Therefore, what keeps them satisfied in their workplace is

the combination of money, meaning and well-being (De-
loitte, 2025, p. 25).
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The Slovenian employers see genZ as “demanding, irre-
sponsible, unresponsive, disrespectful, spoiled” on the one
hand, but also “sincere, full of energy, ready to learn, envi-
ronmentally responsible, digital masters” on the other hand
(Milo3evi¢ Zupanéi¢ & Gor3ak, 2024, p. 50). A survey of
Slovenian employers (Milodevi¢ Zupangi¢ & Gorsak,
2024, p. 50-51) identifies a ranked set of attributes
valued in young candidates: The most frequently cited char-
acteristic is “knowledge of ICT, social media, and modern
technologies (46%)", followed by “willingness to learn
(41%)", “good knowledge of foreign languages (38%)”
and “energy/drive (38%)". These are followed by “hon-
esty and direct response (35%)” and “self-confidence and
defermination (33%)". What employers highlight as posi-
tive traits in genZ are “acceptance of diversity (culture, na-
tionality, religion, race, sexual orientation) (26%)”, and
“willingness to change (24%)". Lower-ranked but still rel
evant factors include “newer knowledge from schools and
faculties (17%)”, “orientation toward experimentation and
innovative solutions (16%)” and “concern for social good
and the environment (15%)” (ibid). On the other hand,
Slovenian employers’ perceptions of Gen Z highlight
negative aspects of GenZ and a concentration of concerns
related to “lack of work habits (74%)”, followed by “high
expectations regarding salary, promotion, and title (51%)”,
“overestimation of their knowledge and abilities (39%)”
and “lack of independence at work (need for instructions
and guidance) (38%)" (Milosevi¢ Zupangéi¢ & Gor3ak,
2024, p. 52-53). Employers also report “poorly devel-
oped communication skills (34%)”, “irresponsibility, lack
of seriousness, unreliability (34%)”, “expectation that
companies adapt to their wishes (29%)” and behav-
ioural patterns such as “constant phone use (28%)”
(ibid). Challenges related to hierarchy and motivation
are noted, particularly “difficulty accepting authority
(26%)" and “desire for quick results and impatience
(they give up quickly) (24%)"; lower-ranked but relevant
issues include “disloyalty - switching fields/employers
(14%)" and “need for more validation, praise, and moti-
vation (12%)" (ibid).

And what are the numbers of employed people in the
banking sector? The dynamics of the number of jobs by ac-
tivity in Standard Classification of Activities (SKD) indicates
that in the period 2019 - 2024 the number of employed
people decreased in the financial and insurance activities
(category K), the category in which banking sector is in-
cluded (Caprirolo, 2025, p. 13). According to the Statis-
tical Office of the Republic of Slovenia (Bajzelj, 2025), the
number of employed persons in activity K “Financial and in-
surance activities” amounted to 18,518 in August 2025,

from that in subcategory K64 “Financial service activities,
except insurance and pension funding,” there are 10,088
employed persons in Slovenia. Of those employed in the
Ké4 activity, 33% are men and 67% are women; their
average age is 44.8 years for men and 45.6 years for
women, with more than 70 % of all having post-second-
ary or tertiary education (Bajzelj, 2025). In terms of age
distribution, 1,605 employees are aged 25-34, 2,987
are aged 35-44, 3,489 are aged 45-54, and 1,965
are aged 55 and over; over the past decade, employment
has declined across all age groups except the oldest co-
hort (ibid). The financial sector is among the highest-
paying industries in Slovenia, alongside IT, energy, and
pharmaceuticals; according to data from the Statistical
Office of the Republic of Slovenia (Bajzelj, 2025), average
wages in the financial sector (subcategory K64) exceed
the national average by approximately 25-45%, position-
ing it well above the overall wage level in the economy.
Woages in the banking sector are associated with higher
productivity, regulatory requirements, and a greater con-
centration of highly educated employees; at the same time,
in the context of intergenerational collaboration, they imply
increased competition for talent (particularly GenZ) and
greater pressure on intergenerational knowledge manage-
ment.

Method Presentation
Research Design: The empirical part of the study is based
on two large-scale survey datasets, designed to capture at-
titudes, expectations, and behavioural patterns related to
the labour market in Slovenia, with a specific focus on inter-
generational dynamics and Generation Z. Both surveys
were conducted in Slovenia in March-April 2026 by the
biggest private employment agency mediating student
work in Slovenia, e-Studentski Servis. Together provide a
combined sample of 6,942 respondents, enabling robust
descriptive and comparative analysis. Data collection
method was online survey. Sampling is Non-probability,
voluntary participation (selfselection), where large sample
sizes partially mitigate selection bias but do not ensure full
representativeness. The survey data and sample are repre-
senfed in Table 1.
Youth and the Labour Market survey with its dataset repre-
sents the core empirical basis for analysing Generation Z,
with a sufficiently large sample size to ensure high statistical
reliability and infernal consistency of findings. Generations
in the Workplace survey enables comparative analysis
across generations, providing a broader organizational
and labour market context beyond the youth segment. The
limitations of the surveys include sampling bias; due to vol-
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Table 1: Survey Overview

Name of the survey Field period

Sample size

Target population

31 March 2026 -
20 April 2026

Youth and the Labour
Market (Mladi in trg dela)

5,780 completed
questionnaires

GenZ: Secondary school students and
tertiary students doing student work in
Slovenia (majority 15-26 years of age)

Generations in the
Workplace (Generacije na
delovnem mestu)

27 March 2026 -
20 April 2026

1,162 completed
questionnaires

Multi-generational workforce, including
employees from different age cohorts

Source Table 1s: e-Studentski Servis (2026).

untary participation, results may overrepresent more en-
gaged or digitally active individuals. Furthermore, gener-
ational groupings may oversimplify intra-cohort
heterogeneity.

Key socio-demographic characteristics of the sample:
The age distribution of respondents in the Youth and the
Labour Market Survey is as follows: 15-17 years
(1,201; 20.8%), 18-20 years (2,047; 35.4%), 21-24
years (2,149; 37.2%), and 25 years or older (383;
6.6%). The gender structure of the sample shows a no-
table overrepresentation of female respondents, with a
total of 3,908 respondents (67.6%) are female, and
1,837 respondents (31.8%) are male and 35 respon-
dents (0,6 %) do not want to answer that question. This
deviates from the population baseline but is consistent
with established survey participation patterns, particularly
in online surveys and research related to education and
labour market topics, where female response rates are
typically higher. A total of 5,278 respondents are citizens
of the Republic of Slovenia (91.3%), while 502 (8.7%)
are foreign nationals. Out of 5,780 respondents, 2,560
are secondary school students (44.3%) and 3,220 are
tertiary students (55.7%).

The generational structure of respondents in the Gener-
ations in the Workplace Survey is dominated by Gener-
ation X, followed by Millennials, while Generation Z and
Baby Boomers are less represented: 46-61 years (Gener-
ation X) account for 53% (616 respondents), 30-45 years
(Millennials) for 34.9% (405 respondents), 18-29 years
(Generation Z) for 7.9% (92 respondents), and 62-80
years (Baby Boomers) for 4.1% (48 respondents). The
gender distribution of respondents is highly skewed to-
wards female participants: 82.0% are women (953 re-
spondents), 17.6% are men (204 respondents), and 0.4%
(5 respondents) preferred not to disclose their gender. The
employment status of respondents indicates a strong pre-
dominance of stable employment, with 78.2% (909 re-
spondents) employed on permanent contracts. A further
4.6% (53) are employed on fixed-term contracts, while
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14.4% (167) are self-employed. Unemployment is margi-
nal at 0.7% (8 respondents). Additionally, 1.5% (18) are
retired but remain active in the labour market, and 0.6%
(7) are engaged in other forms of work, such as freelance,
contractbased, or platform work.

Results and Discussion
Hybrid work is the dominant preference in all gener-
ations.
The results of Youth and the Labour Market Survey show
the answers of GenZ (secondary school students and ter-
tiary students) in Slovenia when asked how they envision
their work after obtaining regular employment or complet-
ing their education (n = 5,780). Respondents most fre-
quently prefer a hybrid model: 48.4% (2,800) indicate a
combination of remote work and work at the employer’s
premises. This is followed by 37.8% (2,187) who prefer
working on-site at the employer’s location, 9.5% (549)
who envision field work, and 4.2% (244) who prefer fully
remote work.
On the other hand, the Generations in the Workplace Sur-
vey shows what multi-generational workforce, including em-
ployees from different age cohorts, answered when asked
how they would prefer to perform their work if given a
choice (n = 1,162). The majority of respondents favour a
hybrid model: 56.8% (660) prefer a combination of re-
mote work and work at the employer’s premises. This is fol-
lowed by 22.8% (265) who prefer working onssite, 6.1%
(71) who would choose fully remote work, and 3.0% (35)
who prefer field work. Additionally, 11.3% (131) report
that the nature of their work does not allow for such flexibil-
ity.
A comparison between Generation Z and older cohorts re-
veals a shared preference for hybrid work as the dominant
model; however, notable differences emerge in secondary
preferences. Generation Z demonsirates a significantly
higher inclination towards on-site and field work, likely re-
flecting early career needs for learning, mentorship and in-
tegration, while older generations exhibit a stronger
preference for flexible arrangements.
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Figure 1: Preferred Work Arrangement: GenZ in %
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Source Figure 1: Youth and the Labour Market Survey (e-Studentski Servis, 2026).

Permanent employment is still number one choice of all
generations.

When asked about their preferred form of employment
after completing their education (n = 5,780), nearly half of
genZ respondents (49.7%; 2,87 1) prefer permanent em-
ployment. This is followed by 22.0% (1,273) who aspire to
start their own business (sole trader, limited liability com-
pany efc.), and 9.8% (564) who prefer fixedterm employ-
ment. A notable share, 15.7% (909), report that they have
not yet considered this question. Smaller proportions prefer
freelance or contractbased work (1.2%; 68), platform
work (0.9%; 54), or other forms of employment (0.7%; 41).
When asked about their preferred form of employment (n
=1,162), a strong majority of other generation respon-
dents (77.9%; 905) prefer permanent employment. This is
followed by 12.1% (141) who would choose to run their
own business (sole trader, limited liability company efc.). A
smaller share has not yet considered this question (7.0%;

81). Other forms are marginally represented, including
fixed-term employment (0.9%; 11), freelance or contract-
based work (0.7%; 8), platform work (0.5%; 6), and other
arrangements (0.9%; 10).

The comparison highlights a clear generational divide:
while older cohorts strongly prioritize employment stability,
Generation Z demonstrates a more diversified preference
structure, with significantly higher entrepreneurial aspira-
tions and a lower reliance on permanent employment. At
the same time, a larger share of undecided respondents
among Gen Z reflects the transitional nature of early career
decision-making. However, permanent employment is sill
number one choice of all generations.

Preferred communication at the workplace is in person
for all generations.

The findings in Youth and Labour Market Survey indicate
a strong preference for in-person communication (80.1%)

Figure 2: Preferred Work Arrangement: All generations in %
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Source Figure 2: Generations in the Workplace Survey: (e-Studentski Servis, 2026).
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Figure 3: Preferred communication at the workplace (GenZ) in %
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Source Figure 3: Youth and the Labour Market Survey (e-Studentski Servis, 2026).

among GenZ respondents, indicating that despite high
digital literacy, facetoface interaction remains central to
effective workplace communication. Digital channels such
as phone (34.6%), messaging (25.5%), and email
(25.0%) are used in a complementary and context-de-
pendent manner. Formal workplace communication tools
are comparatively less preferred (9.0%).

Results from Generations in the Workplace Survey show
that in-person communication remains the dominant
mode with other generations (72.8%), while email
(52.2%) plays a central role as the primary formal com-
munication channel. Phone communication is moderately
used (35.4%), whereas informal messaging (5.0%) and
workplace communication tools (10.8%) remain
relatively marginal.

Compared to Generation Z, older cohorts rely more
heavily on formal communication channels, particularly
email (52.2% vs. 25.0%), while placing less emphasis on
informal messaging (5.0% vs. 25.5%). However, in-person

communication remains the dominant mode across gener-
ations.

Most important factors on the workplace differ among
generations.

Results from Youth and Labour Market Survey indicate that
GenZ prioritizes career progression - promotion and ad-
vancement (60.5%) and job security (59.2%), followed by
interpersonal relationships (50.4%) and work-life balance
(44.2%). Development-oriented factors such as learning
opportunities (43.6%) are also highly valued. In contrast,
traditional external signals such as employer reputation
(4.4%) and regular feedback (4.9%) are of relatively low
importance. Overall, the pattern suggests a combination
of security-oriented and development-driven preferences,
with a strong emphasis on workplace relationships and
longterm career growth.

The findings in Generations in the Workplace Survey show
that older generations prioritize good relationships

Figure 4: Preferred communication at the workplace (All generations) in %
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Source Figure 4: Generations in the Workplace Survey: (e-Studentski Servis, 2026).
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Figure 5: Most important factors on the workplace (GenZ) in %
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Source Figure 5: Youth and the Labour Market Survey (e-Studentski Servis, 2026).

(64.5%) and job security (63.7%), followed by flexibility-
related factors, such as freedom in work (45.6%) and flex-
ible working hours (44.3%). Development-related aspects
(41.5%) and worklife balance (38.7%) remain important
but secondary. Compared to Generation Z, there is a
stronger emphasis on stability and interpersonal environ-
ment, while career advancement (30.0%) and salary
(24.4%) are relatively less prominent.

A comparison of work-related priorities reveals both
convergence and divergence between Generation Z
and older cohorts. While both groups highly value job
security (Gen Z: 59.2%; others: 63.7%) and good rela-

tionships (50.4% vs. 64.5%), Generation Z places sig-
nificantly greater emphasis on career advancement
(60.5% vs. 30.0%) and slightly more on salary (30.4%
vs. 24.4%). In contrast, older generations prioritize flexi-
bility-related factors, such as freedom in the way of
working (45.6% vs. 31.9%) and flexible working hours
(44.3% vs. 20.7%). Development opportunities and
work-life balance are important for both groups, though
relatively balanced. Overall, Generation Z appears
more growth and career-oriented, while older cohorts
emphasize stability, relationships, and flexibility in estab-
lished work contexts.

Figure 6: Most important factors on the workplace (other generations) in %
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Source Figure 6: Generations in the Workplace Survey: (e-Studentski Servis, 2026).
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Conclusion
The empirical analysis based on two large-scale surveys
(n=6,942) shows that despite quick technological change
and the growing role of artificial intelligence, core labour
market expectations remain relatively stable across gener-
ations, while differences arise primarily from career stage
and experience.
GenZ is more oriented toward career advancement and
promotion, also appreciates job security, stresses learning
and development and workdife balance. In contrast, older
generations place greater emphasis on job security, good
relationships at work, and autonomy - freedom in the way
of working - and flexible working hours. Preferences re-
garding work organization converge around hybrid
models as the dominant form for all generations. Fur-
thermore, communication patterns reveal the continued
importance of in-person interaction across all cohorts, how-
ever there are generational differences in the use of formal
(e-mail) versus informal (messaging) channels. The pre-
ferred type of work for all cohorts is permanent employ-
ment, moreover, GenZ has significantly higher
entrepreneurial aspirations. Additionally, the banking
sector context highlights high wage levels and a strong de-
mand for highly educated talent, which is further intensify-
ing competition for GenZ candidates. Overall, the findings
indicate that intergenerational differences are not so pro-
nounced. Therefore, the competitive advantage for organ-
izations lies in understanding all generations and mutual
cooperation between them through integration of diverse
expectations, adaption of career development pathways
and intergenerational knowledge transfer.
Despite many talks about differences of people belonging
to different generations the data form the surveys shows
that people from different generations are similar in many
aspects. There is more that connects us than what divides
us.
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You can buy the Al.
You cannot buy the leadership
to deploy it.

Why human capability — Not technology — Is the final competitive differentiator in banking

Simona Spilak*

Artificial intelligence is reshaping banking at an unprecedented pace, with McKinsey estimating that generative Al
alone could add $200-340 billion annually to global banking revenues. Yet, amid this technological acceleration,
the most decisive competitive differentiator is not the technology itself—it is the quality of leadership and people
strategy surrounding its deployment. Drawing on research from McKinsey, Deloitte, the World Economic Forum,
PwC, Gallup, Boston Consulting Group, EY, and Korn Ferry, this article argues that European banking leaders must
urgently reframe Al transformation as a people-centred organisational challenge rather than a purely technological
one. It examines how Al is reshaping banking competitiveness and workforce dynamics, why employee trust and
engagement are becoming measurable strategic assets, and which leadership competencies—psychological
resilience, emotional intelligence, coaching-based leadership, and a genuine change mindset—are now essential.
The article concludes with practical priorities for CEOs and boards seeking to build human-centred Al strategies that

generate lasting competitive advantage.
JEL 033, G21, )24, M53

1. Introduction: The Al inflection point in banking
Banking has always been a knowledge-intensive industry
built on trust, analytical rigour, and the management of
complex risk. Today, artificial intelligence is adding an
entirely new dimension to this equation—one that is simulta-
neously the greatest opportunity and the most misunder-
stood challenge facing the sector.

By early 2025, the world's fifty largest banks had an-
nounced more than 160 documented Al use cases (McKin-
sey, 2024a). Results are beginning to materialise. One US
bank that deployed Al agents to transform credit risk memo
creation reported a 20-60% productivity increase and a
30% improvement in credit turnaround times (McKinsey,
2024a). A major Dutch financial institution applied Al fo its
Know Your Customer (KYC) and compliance processes,
achieving a 90% reduction in onboarding time and cutting
staff workload by 30% (Neurons Lab, 2026). These are
not marginal efficiency gains — they represent structural
shifts in how core banking functions are organised and
delivered.

Yet for every success story, there is an organisation still
struggling with fragmented pilots, unclear governance,

* Simona Spilak, MSc., Strategic Advisor, Executive Search Consultant &
Coach, BOC Institute d.o.o., Ljubljana, Slovenia

cultural resistance, and a workforce deeply anxious about
what Al means for their careers. Boston Consulting Group
(BCG, 2025) found that only one in four banks worldwide
is actively using Al to gain a competitive advantage.
McKinsey warns that banks which fail to adapt face a 30%
likelihood that Al will substantially reshape the sector, po-
tentially placing $170 billion in global profits at risk for in-
stitutions that do not evolve their business models
(McKinsey, 2024a).

The competitive divide is sharpening. According fo Inter-
national Data Corporation (IDC) data cited in Neurons Lab
(2026), frontier firms leading in Al adoption achieve re-
turns of 2.84 times on their Al investments, compared to just
0.84 times for laggards. The question for European bank
leaders is no longer whether to adopt Al, but how to do so
in a way that builds genuine, durable competitive advan-
tage—while keeping the organisation’s most valuable asset,
its people, motivated, trusted, and capable.

This article addresses four interconnected dimensions of this
challenge: the strategic context of Al in banking; the human
dimension of transformation, including employee trust, en-
gagement, and fear; the leadership competencies essential
for this era; and the specific professional skills that banking
employees must develop to remain competitive and relevant.

(54) 5/2026
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2. Al and banking competitiveness:
Beyond the technology

2.1 The strategic value at stake
The financial case for Al in banking is compelling. McKin-
sey (2024b) estimates that generative Al could add $200-
340 billion annually to global banking revenue —a
2.8-4.7% increase in industry profits. Pairing Al with
human roles in sales, marketing, and customer service
could lift revenues by as much as 6% over three years.
KPMG analysis, drawing on research across more than
17 million firms, estimates that agentic Al—autonomous
systems capable of executing complex, multi-step work-
flows—will contribute $3 trillion in corporate productivity
globally, delivering a 5.4% EBITDA improvement annually
(Neurons Lab, 2026).
McKinsey's December 2025 analysis of corporate and in-
vestment banking notes that attention has shifted decisively
from generative Al pilots to agentic Al: systems capable of
executing multi-step tasks with minimal human intervention
across frontoffice coverage, transaction processing, on-
boarding, setlements, surveillance, and portfolio optimisa-
tion (McKinsey, 2025b). This represents not an incremental
efficiency improvement but a fundamental reorganisation
of how banking work is structured and performed.
The banks succeeding in Al transformation share a com-
mon characteristic: they treat Al as a strategic business pri-
ority, not a technology initiative. McKinsey (2024a)
identifies three hallmarks of leading banks: they embed Al
into strategic planning across every business unit, they
focus investment on high-impact core-strategy areas rather
than peripheral experiments, and they establish the right
data and technology platforms to enable scalability.

2.2 The human gap in Al strategies

Despite its promise, most Al transformation in banking falls
short of potential—and the reason is rarely technological.
McKinsey's 2025 global Al survey found that while nearly
nine out of ten organisations now regularly use Al, only 1%
have achieved mature, enterprise-wide deployment deliver-
ing meaningful financial results. High-performing organisa-
tions are nearly three times as likely as others to have
fundamentally redesigned individual workflows to integrate
Al (McKinsey, 2025a).

The organisational and human factors — leadership align-
ment, change management, workforce readiness, and cul-
tural transformation — are the bottlenecks separating
leaders from laggards. McKinsey (2026) explicitly ident-
ifies the ability to ‘bring the whole workforce along’ as a
critical success factor, citing JPMorgan Chase’s approach
of broad communication, fransparent adoption metrics, and
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continuous employee education as a model for transforma-
tion at scale.

For European banks, the regulatory environment adds
further complexity. Al governance, model interpretability,
unbiased decision-making, and responsible Al principles
must be embedded into transformation roadmaps from the
outset. This requires not only technical expertise but strong
leadership judgment, ethical reasoning, and the ability to
navigate ambiguity under regulatory scrutiny — distinctly
human competencies.

3. The human dimension: Trust, engagement, and
fear in Al transformation

3.1 The anxiety beneath the surface
Behind every dashboard of Al productivity metrics are
people navigating significant uncertainty about their profes-
sional futures. Gallup's State of the Global Workplace
2025 found that only around one in five workers feels truly
engaged at work — a figure that becomes more alarming
when considered in the context of accelerating technologi-
cal change (Gallup, 2025). PwC’s 2025 Global Work-
force Hopes and Fears Survey confirms that barely half of
surveyed employees across industries trust their top man-
agement (PwC, 2025).
Trust matters enormously for performance: workers who
trust their direct managers are 72% more motivated than
those with the lowest levels of trust, while workers with the
highest trust in senior leadership are 63% more motivated
than those with the least (PwC, 2025). In a sector as per-
formance-driven as banking, this motivational gap trans-
lates directly into productivity, client service quality, and
innovation capacity.
More than half of PwC’s (2025) survey respondents report
dealing with financial strain, and nearly as many report fa-
tigue — an environment in which Al-driven uncertainty am-
plifies existing anxieties. PwC concludes that building trust,
alignment, and psychological safety is not a soft HR aspira-
tion but an ongoing strategic priority with measurable busi-
ness consequences.

3.2 The BANI World: A new framework for banking
leaders
The VUCA framework — volatile, uncertain, complex,
ambiguous — has long been used to describe the business
environment. For banking executives navigating Al trans-
formation in 2025 and 2026, the more accurate descrip-
tor is the BANI model: brittle, anxious, non-linear, and
incomprehensible (Cascio, 2020). Organisations appear
stable until they suddenly fracture; anxiety pervades
decision-making; cause-and-effect relationships break
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down; and the pace of change can exceed human com-
prehension.

In this context, the role of leadership changes fundamen-
tally. A leader’s primary function is no longer to have all
the answers — it is to create the conditions in which teams
can function effectively amid uncertainty. This means main-
taining emotional stability, modelling calm and purposeful
behaviour, communicating with radical transparency, and
cultivating psychological safety: the shared belief across a
team that it is safe to take risks, voice concerns, and ac-
knowledge mistakes without fear of punishment (Edmond-
son, 1999).

In executive coaching practice with banking CEOs and
senior managers, the most recurring challenge is not tech-
nical — it is relational. Leaders often struggle to acknowl-
edge their own anxiety about Al-driven change while
projecting confidence to their teams. They face pressure to
implement transformation at speed while managing the
human cost of disruption. The most effective leaders are
those who have developed an inner leadership framework:
self-awareness, emotional regulation, and the capacity to
lead authentically through uncertainty.

3.3 Engagement as a competitive asset

Gallup's long-standing finding that 70% of employee en-
gagement is attributable to the quality of direct manage-
ment has never been more consequential (Gallup, 2025).
As Al automates routine tasks and augments analytical
work, what remains irreducibly human — relationship man-
agement, ethical judgment, client empathy, and creative
problem-solving — must be nurtured deliberately.

EY’s (2025) research on banking workforce transformation
argues that costcutting is not the answer at a time of critical
talent shortages in key domains. Banks should redirect tal-
ent investments to drive strategic value and build high-im-
pact HR functions. EY identifies clear career development
pathways, meaningful work, and robust upskilling pro-
grammes as the foundations of competitive talent strategy
in banking.

This is consistent with the lived experience of executive
coaching. Senior banking professionals who consider leav-
ing their organisations rarely cite compensation as the pri-
mary driver. More commonly, they leave because of
misalignment between stated values and actual behaviour,
a lack of autonomy in decision-making, or the sense that
their development is not being invested in. The most ca-
pable candidates—those best equipped to navigate Al-
driven transformation—have options. Retaining them
requires authentic leadership, genuine development oppor-
tunities, and a culture of trust.

4. Leadership competencies for the Al era in banking
4.1 Psychological Resilience: The New Leadership
Currency
If the past decade elevated emotional intelligence as a
leadership imperative, the current decade is elevating psy-
chological resilience. Resilience is not stoicism or the sup-
pression of difficulty. It is the capacity to acknowledge
reality without denial, process challenging emotions con-
structively, maintain strategic orientation under pressure,
and recover from setbacks with renewed clarity and pur-
pose (Persolog, 2023).
Gallup’s (2025) research shows that teams with high
adaptability — a close companion of resilience — are 36%
more productive and 32% more engaged than their less
adaptable peers. The World Economic Forum's Future of
Jobs Report 2025, drawing on over 1,000 leading global
employers representing more than 14 million workers,
identifies resilience, flexibility, and agility as the second
most sought-after skill cluster globally, after analytical think-
ing (WEF, 2025).
In banking, psychological resilience is particularly critical
because the sector is navigating simultaneous disruptions:
Al-driven automation, competitive pressure from neobanks
and fintech platforms, evolving regulatory frameworks,
geopolitical volatility, and persistent talent scarcity. Korn
Ferry research consistently finds that 65% of leadership fail-
ures occur not because of technical incompetence but be-
cause of deficits in emotional intelligence and resilience
(Korn Ferry, 2024).
A useful analogy can be drawn from macroeconomic re-
search. Kearney's (2023) analysis of economic resilience
found that the world's most resilient economies — including
the United States, Germany, and Singapore — are not
necessarily those with the greatest resources, but those with
the highest adaptability and capacity for rapid recovery.
Psychological resilience in banking leaders operates on the
same principle: it is not about avoiding difficulty, but about
recovering faster, adapting more effectively, and inspiring
teams to see disruption as an opportunity.

4.2 Emotional intelligence and the relational
dimension of Al leadership
Emotional intelligence (El) — the ability to recognise, under-
stand, and manage one’s own emotions while reading and
influencing the emotions of others — is not diminished by Al.
It is made more important. As Al systems absorb routine
analytical and administrative tasks, the premium on dis-
tinctly human capabilities rises: empathy, relationship man-
agement, ethical reasoning, and creative judgment
(Goleman, 1995).
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Harvard Business Review's 2025 research found that 73%
of employees identify collaborative leadership as the most
important trait in their manager (HBR, 2025). The skills of
active listening, empathetic communication, and construc-
tive emotion management — core dimensions of El — are
precisely what enable leaders to guide anxious teams
through Al-driven transitions without losing either perform-
ance or people.

In banking specifically, El has direct commercial value.
Wealth management, corporate banking, and advisory ser-
vices are fundamentally trustbased relationships. The client
experience in complex or high-stakes situations depends on
the empathetic competence of the banker managing the re-
lationship. Al can analyse risk, model scenarios, and per-
sonalise product recommendations, but it cannot replace
the human judgment and relational quality that builds en-
during client loyalty.

4.3 From directive to developmental leadership

The traditional leadership model in banking — hierarchical,
directive, control-oriented — is poorly suited to Al-era organ-
isational needs. The Al era demands a shift toward devel-
opmental, coaching-based leadership: leaders who create
conditions for autonomous problem-solving, facilitate con-
tinuous learning, and build psychological safety rather than
enforcing compliance (Whitmore, 2017).

The WEF (2025) emphasises that effective leadership in
this era requires navigating complexity and ambiguity
while maintaining strategic direction, fostering environments
that encourage innovation and calculated risk-taking, and
building trust during periods of significant change. These
are coaching competencies — and banks that invest in
coaching culture within their leadership development pro-
grammes significantly outperform their peers on talent re-
tention and change agility.

From executive coaching practice, a consistent pattern
emerges: the most effective banking CEOs combine busi-
ness acuity with genuine curiosity about the people they
lead. They invest time in understanding what motivates
each team member, what fears they carry about Al-driven
change, and what career aspirations they hold. This rela-
tional investment is not a distraction from performance — it
is the foundation of sustained performance.

There is also a particular loneliness at the top that banking
leaders must address. CEOs and C-suite executives have
few peers with whom they can openly discuss their deepest
professional doubts, fears about strategic decisions, or per-
sonal concerns about whether they are leading well.
Executive coaching provides a confidential, professionally
rigorous space for exactly this reflection. Almost every
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highly effective banking executive who sustains perform-
ance over time has some form of structured thinking part-
nership: a coach, a trusted advisor, or a peer network that
provides honest, non-hierarchical feedback.

4.4 The change mindset: Embracing continuous
transformation
The concept of a change mindset, rooted in Dweck’s
(2006) growth mindset research, is directly relevant to Al
leadership in banking. A change mindset goes beyond
acceptance of disruption. It encompasses active curiosity,
a bias toward experimentation and learning, the capacity
to act decisively without complete information, and the
ability to inspire others to see change as an opportunity for
personal and organisational growth.
For banking leaders, cultivating a change mindset across
the organisation requires moving beyond announcing Al
strategy foward modelling the desired behaviour. Leaders
who openly experiment with Al tools, share what they are
learning, acknowledge early failures constructively, and
celebrate the team’s progress in capability-building create
the psychological conditions for broader adoption. Those
who delegate Al transformation to a technology team
while remaining personally disengaged signal, uninten-
tionally but powerfully, that this is not a genuine strategic

priority.

5. 5. Essential competencies for banking
professionals in the Al era

5.1 The competency landscape
The WEF (2025) projects that by 2030, 59 out of every
100 workers will require some form of reskilling or upskil-
ling. Nearly 40% of existing job skills are expected to
change, and 63% of employers identify the skills gap as
their primary barrier to business transformation. In banking,
where the combination of regulatory complexity, client rela-
tionship management, and technological sophistication is
especially demanding, this challenge is acute.
Six competency domains emerge from the research as
essential for banking professionals navigating Al-driven
transformation:
Critical and strategic thinking. Al systems excel at pat-
tern recognition and optimisation within defined par-
ameters. What they cannot do is reframe the question,
challenge assumptions embedded in data, or make stra-
tegic judgments that account for context, ethics, and long-
term consequences. Forbes (2024) identifies critical and
strategic thinking among the ten most sought-after com-
petencies globally. For banking professionals, this means
developing the capacity to interrogate Al outputs rather
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than simply act on them, and to integrate algorithmic rec-
ommendations with broader business judgment.

Al and digital literacy. McKinsey (2021) explicitly
identifies skills in Al, cloud engineering, and data engin-
eering as priorities for banking talent acquisition. This
does not require all professionals to become data scien-
tists. It does, however, require a functional understanding
of what Al systems can and cannot do, how to work effec-
tively alongside them, and how to translate Al-generated
insights into clientfacing or decision-support value.
McKinsey notes that retaining Al talent in banking
requires more than competitive pay: clear career devel-
opment pathways and meaningful work are equally criti-
cal (McKinsey, 2021).

Psychological resilience and adaptive agility. The WEF
(2025) identifies resilience, flexibility, and agility as the sec-
ond most critical skills cluster by 2030. As Al continuously
shifts the boundaries of what human workers are asked to
do in banking, the capacity to adapt, learn quickly, and re-
main effective under uncertainty is a core professional com-
petency — not merely a personal attribute.

Emotional intelligence and empathic communication.
As Al manages more of the analytical and administrative
dimensions of banking, the relational premium intensifies.
Client trust in complex financial decisions, leadership effec-
tiveness during organisational change, and team cohesion
in distributed environments all depend fundamentally on
empathic competence. The WEF (2025) identifies social in-
fluence and leadership as among the fastest-growing skill
requirements by 2030.

Ethical reasoning and responsible Al use. Banking in-
dustry operates in one of the most heavily regulated en-
vironments globally. The deployment of Al in credit
decisioning, client profiling, fraud detection, and investment
recommendation creates significant ethical and regulatory
obligations. Banking leaders must develop clear frame-
works for responsible Al governance, including model inter-
pretability, bias prevention, data privacy, and audit trail
management. This is not only a compliance requirement — it
is increasingly a source of customer frust and competitive
differentiation.

Mentoring and Knowledge Transfer. Generational suc-
cession in senior banking roles, combined with Al-driven
disruption of traditional career pathways, makes structured
mentoring and knowledge transfer more important than
ever. Banks that develop strong internal mentoring cultures
are better positioned to retain institutional knowledge, ac-
celerate the development of next-generation leaders, and
maintain client relationship continuity through leadership
transitions.

6. 6. Towards a people-centred
Al strategy in banking

The convergence of all these dimensions — strategic value,
workforce dynamics, leadership competencies, and profes-
sional skills — points to a single overarching conclusion: Al
transformation in banking is, at its core, a people-trans-
formation challenge.
Banks that are winning with Al are not winning because
they have the best algorithms or the most sophisticated
technology platforms. They are winning because they have
leadership teams that understand how to align people with
strategic intent, build cultures of continuous learning, and
manage the emotional dynamics of large-scale change.
They invest in their leaders’ coaching skills, their em-
ployees’ psychological resilience, and their organisations’
capacity for authentic dialogue about what Al means for
everyone's future.
Practically, this requires banking leaders to act on five prio-
rities:
Integrate people strategy into Al governance. Every
Al implementation plan should have a corresponding or-
ganisational change management component, addressing
communication, skills development, role redesign, and psy-
chological safety. Al fransformation without a people strat-
egy is fechnology without a future.
Invest in leadership development as a strategic prior-
ity. Resilience training, emotional intelligence development,
and coaching skills are not soft add-ons to leadership pro-
grammes—they are the core competencies that determine
whether Al transformation succeeds or stalls. Boards and
CEOs who treat leadership development as a budget line
to be optimised, rather than a strategic investment, are
underestimating the human foundations of competitive ad-
vantage.
Build cultures of continuous learning. The WEF (2025)
finds that 85% of firms have upskilling plans in place, but
the gap between intent and execution is wide. Banks that
create embedded, ongoing learning cultures — where skill
development is part of daily work, not a periodic training
event — outperform their peers on both Al adoption and tal-
ent retention.
Sustain continuous dialogue. The most effective change
leaders create and sustain ongoing, honest conversation
about what Al means for the organisation and for individ-
uals. PwC (2025) confirms that when organisations build
this kind of trust, employee motivation, engagement, and
adaptability all improve significantly.
Make leadership succession an Al-era priority. Succes-
sion planning in banking must evolve beyond identifying
high performers in current roles to identifying individuals
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Figure 3. Productivity, value added, and employment in the banking sector
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recommendation systems); credit scoring and risk assess-
ment (one of the most mature Al use cases in banking in-
cluding machine learning models, including gradient
boosting, random forests, and neural networks); fraud
detection and financial crime compliance (delivering sig-
nificant benefits through realime monitoring, anomaly
detection, and adaptive learning capabilities) and oper-
ational efficiency and cost reduction (contributing to
automating back-office processes such as document pro-
cessing, transaction reconciliation, and compliance
reporting).

Information on the use of Al from leading Al adopting
banks, indicates a shift from cost efficiency to balance-sheet
and revenue generation or from cost cutting fo grow assets
and revenues. PwC (2026) highlights that Al leaders focus
on growth and business model reinvention, not just produc-
tivity gains. For banks, this means that the use of Al is mov-
ing beyond the areas identified above (chatbots,
back-office automation and basic fraud detection) toward
highimpact uses such as: Aldriven credit underwriting and
dynamic pricing, personalised product bundling (loans,
savings, insurance, investments), Al-assisted origination for
SMEs and retail customers, predictive balance-sheet opti-
misation (liquidity, capital allocation).

Leading Al adopting banks are not just automating but
redesigning credit, risk, and compliance. Al is being re-
garded as enferprise transformation technology and not
as mere enhancement. According to PwC (2026), banks

|II

that keep Al as a “decision support tool” will be slower,

more expensive and less accurate than those embracing
Al-assisted or Al-executed decision within regulatory li-
mits.

Governance challenges
Al can materially improve bank performance, but it also in-
creases model, compliance, and cyber risk. Thus, govern-
ance capacity is now the binding constraint on
performance, risk control and scalability. (Grant Thornton
2026; ECB 2026).
Al is currently delivering cost, productivity, and process
improvements. However, revenue-generating and
growth-oriented Al use cases remain harder to scale. Fur-
thermore, Al without governance can deliver efficiency
gains but not transformation. 50% of surveyed banks re-
ported that governance and compliance barriers limit Al
performance (Grant Thornton 2026). Governance gaps,
model risk, data quality, and accountability are ident-
ified as key reasons why Al benefits may fail to materi-
alise despite adoption. Thus, governance-ready
organisations can safely scale Al into revenue-and strat-
egy-critical functions.
Solid governance frameworks should exhibit clear account-
ability for Al-driven decisions, suitable senior management
oversight and robust challenge mechanisms covering risk
management, compliance and internal audit (Machado
2026). They should exhibit clear ownership, integration
info existing risk management and ensure confinuous moni-
toring and auditability.
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Risk management and governance frameworks should
aligned alongside technology. This in ferms of risk manage-
ment involves: Explainability of outputs; model lifecycle
management as Al models evolve over time and; data
quality and avoidance of. The risk management framework
should deal with dependency risks such as vendor lock-in,
data confidentiality and security, operational resiliency and
exit strategies bias (Machado 2026).

Al impact on jobs, skills and workforce strategies
Shortterm Al impacts in banking are more about tasks
transformation and productivity than employment reduction
or growth (Grant Thornton 2026). Between 2013/2019,
routine roles contracted globally while technical and pro-
fessional roles expanded. This trend has accelerated by Al
adoption. Al is reshaping banking unevenly, not eliminat
ing jobs across the board. Empirical evidence using vo-
cancy data between 2024-2026 (Srinivasan 2026)
suggests that banking is one of the most affected sectors,
but with polarized outcomes resembling a “K-shaped”
transformation. Whereby job posting declined for auto-
mation-exposed roles, while augmentation-prone roles saw
rising demand. Job augmentation dominates displacement
where human judgement matters. The ongoing process is
regarded more as “rewiring the firm” than cost cutting
alone whereby banks that redesign workflows, not just
adopt tools, capture most value
The K-shaped pattern indicates that Al in banking is reallo-
cating value within the workforce, rewarding complement-
ary skills and penalizing static task definitions. The most
exposed automatable roles in banking include routine com-
pliance, reporting, and back-office processing while front-
line decision roles (credit, risk, asset management) are
enhanced, not eliminated.

The organizational mechanics producing the K-Shaped lo-
bour outcome can be explained by Al decoupling tasks
from roles. Advances in Al are pushing banks to shift from
static, role-based job architectures toward dynamic, skills-
and task-based models, as Al breaks the traditional link be-
tween job tifles and value creation (Oliver Wyman, 2026).
In the emerging model, routine and data-heavy tasks are in-
creasingly automated, while human workers focus on
judgement, oversight, and outcome ownership, requiring
new leadership roles, governance frameworks, and hybrid
human-Al operating models (Oliver Wyman, 2026).

Al is reshaping employment in banking and value gener-
ation through task level changes rather than rapid job dis-
placement. Core competences needed across banking for
Al+ransformed roles include: digital and Al literacy consist-
ing in understanding of Al capabilities, limitations, risks and
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implications, critical thinking and analytical decision mak-
ing, as Al assists with data processing but cannot replace
human judgment, human-Al collaboration expressed as the
ability to work alongside Al agents and automation tools,
ethical Al and responsible governance awareness as
banks must operate under strict accountability rules for Al
decisions.

The implication of Al deployment is that skills and educa-
tion policy must shift away from static occupations toward
dynamic, judgmentintensive capabilities; prioritize lifelong
reskilling; and treat workforce development as a distribu-
tional lever, as Al differentially rewards workers and firms
able to redesign work, governance, and human-Al collab-
oration.

One-sentence synthesis for Slovenia

Al adoption policy should focus on deploying solid govern-
ance framework promoting responsibility, mitigating risk
and fostering skills. This implies for banks aligning Al strat-
egies with internal capabilities, including human resources
skill development, work organization and training systems.
With Al demanding high skilled labour such a process is
taking place under constrained of high tax on labour which
might influence relative competitiveness of the Slovenian
banks (Caprirolo and Miékovié 2025). More broadly, to
reap productivity gains, Slovenia should foster Al uptake in
knowledge-intensive services while easing the structural
barriers that hold back Al adoption by manufacturing firms
and SMEs.
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F'rom global risk signals
forward-looking betas -
An Al-driven framework

beyond CAPM

Timotej Jagric and Aljaz Herman*

This paper develops an Al-driven hierarchical framework that links global risk signals to forward-looking estimates of
systematic risk at both the industry and firm levels. The Global Risk Radar transforms unstructured news data into a
structured, ISO- and COSO-aligned risk register using artificial intelligence. These signals serve as key inputs to the Industry
Beta Monitor, which generates forward-looking industry betas for monthly and annual horizons, overcoming the backward-
looking limitation of traditional beta estimates. The Beta Forecaster further adjusts industry betas using firm-specific financial
and demographic characteristics. The framework provides direct empirical evidence that global risk indicators carry
substantial predictive information about betas, challenging the static CAPM paradigm.

JELG12, C53, G32, 032

1. Introduction
In the context of most securities today, systematic risk is no
longer a stable, long-run characteristic of financial assets but
rather a dynamic response fo a fastchanging global risk en-
vironment. The traditional Capital Asset Prising Model
(CAPM) assumes that a beta coefficient can be robustly com-
puted from historical returns and used as a representative
measure of future risk (Sharpe, 1964; Lintner, 1965). This
view was reasonable amid periods of relative macroecon-
omic stability, but it is becoming less practicable in today’s
context of constant geopolitical shocks, regulatory shifts,
supply-chain upheavals, and technological advancements.
For decades, the empirical literature has shown that betas
are not static but time-dependent, and static estimates typi-
cally do not properly capture either cross-sectoral variation
in returns or long-run changes in risk (Fama & French,
1992). The conditional CAPM codified this intuition in a set
of information that influences expected returns, systematic
risk, and, therefore, the risk/return (Jagannathan & Wang,
1996). However, one important open issue is which in-
formation is economically required to predict future beta

* Prof. ddr. Timotej Jagri¢, CQRM, Head of the Institute of Finance and
Artificial Intelligence, University of Maribor
Asist. Aljaz Herman, Institute of Finance and Arfificial Intelligence, University
of Maribor
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changes, and how to systematically and operationally in-
corporate this information info valuation and risk-manage-
ment models.

This paper attempts fo fill this gap by formulating and for-
malising the Global Risk Radar as a structured, Al-assisted
information layer that augments the existing classical in-
formation model of financial environments. The Global Risk
Radar is based on the systematic processing of global
news flows and establishes a stable risk register aligned
with the global risk management frameworks, especially
ISO 31000 and COSO ERM. Its goal isn't to directly pre-
dict financial variables but rather to identify shifts in risk per-
ception and dynamics, serving as early indicators of future
structural transformations in the economy and financial mar-
kets (Jagri¢ et al., 2025).

On this basis, the paper presents a hierarchical modelling
framework in which the Global Risk Radar serves as an
input layer for predicting industry betas. The Industry Beta
Monitor generates forward-ooking industry betas for the
next 12 months on a monthly and annual basis using Glo-
bal Risk Radar outputs. This strategy addresses a key meth-
odological shortcoming of existing practice: industry betas
are available only for historical years, so they do not reflect
the current risk regime when the asset was valued.
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In this phase, industry beta forecasting will serve as an
input parameter for the Beta Forecaster, enabling one-off
beta estimates across individual firms. So too does Beta
Forecaster further incorporate firm-specific characteristics
and financial indicators for each company, as well as re-
gion- and demographic-specific factors, so its industry’s
beta can be adjusted accordingly based on how it actually
experiences risk. Within this framework, the firm’s beta is no
longer estimated directly from historical returns, but instead
from a forward-looking industry beta that already incorpor-
ates the company's information about international risk.
The paper has three primary contributions. It first constructs
and formalises the Global Risk Radar as an Al-equipped

risk register, conceptually congruent with traditional risk-
management conventions. Second, it illustrates how these
risk signals can serve as primary inputs to predict industry
betas, thereby augmenting the conditional CAPM with rich
information and nonfinancial factors. Thirdly, the paper il-
lustrates that the hierarchical linkage of the Global Risk
Radar, Industry Beta Monitor, and Beta Forecaster leads to
consistent movement from global risks to the systematic risks
for firm-specific, and has significant implications for firm sec-
toral risk and corporate valuation in the financial system,
which has significant implications that should be studied in
financial theory, corporate valuation, and risk management
in the banking sector.

Figure 1: Hierarchical Al structure of the system for forecasting firm-level betas
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2. Betq, the conditional CAPM, and information sources
This fundamental role of beta in financial theory originates
from the CAPM. It defines systematic risk as the only risk
relevant fo determining expected returns in equilibrium
(Sharpe, 1964; Lintner, 1965). Beta in this framework
measures the sensitivity of an asset’s return to movements in
the market portfolio and represents residual risk that cannot
be eliminated through diversification. The operational ap-
peal of this method lies in its simplicity. It can use historical
market data very simply, which is advantageous both for
company valuation and for investor decision-making.
However, there is ample empirical evidence that a static in-
terpretation of beta does not give us a satisfactory explana-
tion of realised returns. Fama and French (1992) found
that the book-to-market ratio and firm size account for the
major cross-sectional differences in returns, whereas the
betato-returns relationship is inconsistent. This result encour-
aged the use of multifactor models but also raised the ques-
tion of whether beta is a stable parameter or simply varies
with the economic environment.

The conditional CAPM is a significant move in this debate,
as it formally introduces expected returns and beta as func-
tions of an information set that can change (Jagannathan &
Wang, 1996). Beta is no longer a constant, in this scheme,
but a conditional expectation, a factor that adapts to the
economic state. Thus, the important question is the choice
of the information set, as the predictive strength of the con-
ditional CAPM is ultimately determined by which informa-
tion the model takes up (or does not) and by its timeliness
in incorporating changes in the risk environment.

Because most empirical applications of the conditional
CAPM depend on macroeconomic variables such as inter-
est rates, yield spreads, and the business cycle, the con-
ditional CAPM is limited in this regard. These results are
frequently brought to market with a lag time, and therefore
only reflect sudden structural disruptions—consistent with
modern world dynamics. The research interest has there-
fore leaned more and more towards alternative sources

of information, particularly news-oriented and text-based
sources, that have the potential to quickly capture shifts in
risk perceptions.

The literature on news-based uncertainty and risk indices
shows that systematic text processing can capture informa-
tion pertinent to real economies and financial markets. The
Economic Policy Uncertainty Index by Baker, Bloom, and
Davis (2016) and a connection with investment activity
and financial variables are presented. Caldara and laco-
viello (2022) construct a Geopolitical Risk Index that em-
pirically demonstrates the significant impact of geopolitical
shocks on macroeconomic and financial outcomes.
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A shared trait of these approaches is that news flows are
early indicators of environmental change, whereas classi-
cal data usually detect them very late.

Even so, most existing indices are either one-dimensional or
limited to a single risk class. However, they are not directly
associated with the riskmanagement frameworks utilised
by firms and financial institutions, restricting their use in sys-
tematic valuation and risk management. The Global Risk
Radar fits in this tradition of research but builds upon it by
establishing a multidimensional risk register that is stable
over time, consistent with international riskmanagement
norms, and a direct input to systematic risk models.

In this sense, the Global Risk Radar is not an alternative to
financial theory but merely a layer of information on top
of it. By embedding structured, Al-assisted risk signals into
beta-forecasting models, this approach enables the empir-
ical implementation of the conditional CAPM, which es-
capes the constraints of classical macroeconomic
perspectives. A conceptual link is established between the
news-based risk index literature, the theory of conditional
asset pricing, and valuation and risk management through
the framework presented.

3. Global Risk Radar
The Global Risk Radar is designed as a systematic informa-
tion layer whose primary purpose is to detect and quantify
changes in the global risk environment that are not directly
observable in traditional financial and macroeconomic
data. In contrast to approaches that measure realised vola-
tility or losses, the Global Risk Radar captures perceptions,
intensities, and dynamics of risks as reflected in global
news flows. These signals act as leading indicators of
changes in risk regimes and thus as carriers of predictive
information for models of systematic risk (Jagri¢ et al.,
2025).
Let R = {1, ..,R} denote the set of risks in the systematic
risk register, conceptually aligned with the ISO 31000 and
COSO ERM frameworks. Let D = {d¢, -..,dn ¢} denote
the set of news documents in period . The arfificial intelli-
gence and NLP system defines a mapping that assigns to
each document a vector of probabilities or weights of as-
sociation with the risks in the register. Formally, let

T[(dnt) € [Oll]R

denote the model output for document d,, where the com-
ponent (d,,;) represents a semantic assessment that the
document contains content related o risk 7. In its most gen-
eral form, (+) can be understood as the output of a fine-
tuned transformer model using contextual text

©
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representations (Devlin et al., 2019); however, for the pur-
poses of the formal framework, it suffices that this mapping
is stable and reproducible.

Based on these document-level weights, a raw frequency/

intensity indicator is constructed for each risk. Let
N¢

Crt= an (dnt);

n=1
where ¢, measures the aggregated presence of risk " in
the news flow during period t. Since the news volume varies
over time, normalisation is required. Let s; = Zf‘zl Cyt, OF
alternatively N denote the size of the corpus; the relative
share can then be defined as

_Crt
pr,t - S_t .

Because the purpose of the Global Risk Radar is to capture
changes relative to each risk’s own historical distribution,
the central standardised indicator is defined as a zscore.

L (L .
Let ttr.¢ and o+ denote the rolling mean and standard
deviation of p,.; over a window of length L, for example
L =12 months. The 12-month relative risk indicator is then
given by

L)
Prt - Urt
Zpt =

T W
Jr,t
The vector

Zre= (Zytr s Zrt)

represents the state of the risk environment in period t in a
standardised form. Since the dynamics of risk are also cru-
cial for forecasting systematic risk, the Global Risk Radar
defines shortterm momentum and acceleration as discrete
differences of the standardised process. Let us define

Myt = Zrt = Zrt—1 Are = Myg — My p—1.
This yields an extended information set Z;, which includes
both levels and dynamics of risk:

Z: = (Z» MOM,, ACC,)

where MOM; = (my p ---» Mg ) and ACC, = (ay,p -» Ar¢)-
This construction is crucial because it allows for a distinction
between risks that are persistently elevated and risks that
are fransitioning info an active regime phase. In the sense
of the condifional CAPM, Z, represents an expanded in-
formation set that complements classical macroeconomic
and market variables (Jagannathan & Wang, 1996).

The Global Risk Radar can therefore be interpreted as a

formalisded infrastructure for transforming unstructured glo-
bal information into quantitative time series that are simulta-
neously conceptually aligned with risk-management
frameworks and operationally usable as inputs intfo models
of systematic risk (Jagri¢ et al., 2025).

4. Industry Beta Monitor
The Industry Beta Monitor is designed to forecast industry
betas in a way that overcomes the fundamental limitation of
classical practice, in which industry betas are estimated ex
post and are therefore unsuitable as current parameters for
valuation and decision-making Jagri¢ (2026a). Because
the systematic risk of industries varies across risk regimes,
the industry beta is treated as a latent, time-varying par-
ameter that is conditioned on the economy’s information
structure and the global risk environment.
Let i €{}, ..., I} denote the industry index, B;  the industry
beta at time t, and M, the vector of macrofinancial control
variables. The baseline forecasting specification defines the
future industry beta as a function of its past value, macro-
economic information, and the Global Risk Radar. For a
one-step-ahead forecast,

ﬁi,t+1=fi(,3i,t; M., Z)+ Eit+1)

where Z, includes risk levels, momentum, and acceleration,
and &; ¢+1 denotes the forecast error. The function f;(-) may
be linear or nonlinear, with the key requirement that it
allows for interactions between the macroeconomic state
and risk regimes. In a linear approximation, this takes the
form

Bitii= i+ Gi Bie + Vi Mot 67 Zs + €41

The coefficient vector §;quantifies the informational con-
tribution of the GRR indicators to the forecast of the industry
beta and thus directly operationalises the concept of con-
ditional systematic risk. Since the practical objective of the
tool is to provide current industry betas for valuation pur-
poses, the model is applied to multi-step forecasting hor-
izons of up to 12 months. Let h €{], ..., 12}. The general
form is then

Bi,t+h= fi,h(ﬁi,b M., Z)+ Eit+h

where f; , may represent either a direct forecast for each
horizon or a recursive iteration of the one-step-ahead
model. The result is a forecast vector of industry betas
éi,t+1:t+12; which provides users with forward-looking
industry betas rather than historical ones.

Q 5/2026
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Figure 2: Example of Industry Beta Monitor forecast for selected industry on a monthly and yearly basis
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Source: Jagri¢ (2026a).

The monthly version of the Industry Beta Monitor is based
on monthly indexing of and allows forecasts to be up-
dated at high frequency, which is crucial for monitoring
transitions between regimes. The annual version is derived
from aggregation or re-estimation at an annual time step,
which reduces shortterm noise and emphasises the struc-
tural component of systematic risk. In both cases, it is essen-
tial that the forecasted industry beta ﬁiﬁh is a direct
function of GRR information, meaning that information
about the global risk environment is already embedded at
the industry level.

This constitutes a key element of the hierarchy, as the Beta
Forecaster in the subsequent step does not start from a his-
torical firm or industry beta, but rather from a forward-look-
ing industry beta already adjusted to the prevailing risk
regime. In this way, the CAPM interpretation shifts from
static to conditional, with beta treated as a parameter con-
ditioned on an expanded information set (Jagannathan &
Wang, 1996), with the GRR serving as the formalised
source of this information.

5. Firm-Specific Beta as a function of

Forward-Looking Industry Beta
The Beta Forecaster represents the final and critical stage
of the hierarchical modelling framework, in which system-
atic risk is progressively mapped from the global risk en-
vironment fo the level of the individual firm. The
fundamental difference relative to classical approaches is
that the Beta Forecaster does not estimate a firm's beta di-
rectly from the firm’s historical returns but instead starts from
a forward-looking industry beta that already incorporates

5/2026

information about the prevailing risk regime Jagri¢
(2026b).

Let ﬁAi,Hh denote the forecasted industry beta for industry i
at horizon h, obtained from the Industry Beta Monitor. Let j
denote a firm operating in industry i. The objective of the
Beta Forecaster is to determine the firm-specific beta f; t+n,
which reflects both the systematic risk of the industry and
the firm's specific characteristics.

Within this framework, the firm beta is defined as a con-
ditional transformation of the industry beta. Formally,

Bjt+h = ,éi,t+h “Y(Xj0),

where X denotes a vector of firm-specific variables and
Y (-) is an adjustment function capturing the firm's relative
exposure compared to average industry risk. The vector
X ¢ includes financial indicators such as leverage, cash
flow stability, profitability, and capital structure, as well as
demographic and structural characteristics of the firm that
affect its sensitivity fo systematic shocks.

To ensure economic interpretability and stability of the
estimates, the function 1 (+) is constructed such that its ex-
pected value equals one, implying that a firm with average
characteristics retains the industry beta. In logarithmic form,
this can be expressed as

10g Bj,eon = 10g Bieen + WX e + Ujean,
where the coefficient vector measures the relative impact of

individual firm characteristics on systematic risk, and w; 1+
represents a residual capturing unobserved heterogeneity.

©




CLANKI

Figure 3: Example of IFAI Beta Forecaster for a hypothetical company
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Active inputs for this industry: | 12 Sector: d_Auto_Parts

Company size

revenue
9340030301121

Financial indicators

debt to capital ratic ebit margin
0374 0,101

Format: decima Format: decimal

ebitda margin financial leverage ratio
0137 2534

Format: decima ormat: decimal

operating profit margin return on capital employed
0,100 0.117

return on equity return on tang ble assets
0,154 0,096

Format: decima Format: decimal

Macroeconomic indicators

nflation unemployment rate
4,908 4,950
8238
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Source: Jagri¢ (2026b).

This formulation allows the firm beta to be a multiplicative
adjustment of the industry beta, consistent with the intuition
that firms with higher leverage or more volatile cash flows
bear above-average systematic risk.

One key element in the Beta Forecaster is that the beta of
the firm is calculated using a currently known forward-look-
ing industry beta rather than a historic association between
the firm’s return and the market. Indeed, the Beta Fore-
caster overcomes the double time inconsistency that tradi-
tionally characterises the classical methods. First, the
industry beta is no longer an ex post estimate but rather a
forecast value depending on the prevailing risk environ-
ment. Second, the company beta is no longer based on
the firm’s historical returns, which may be very contingent
on idiosyncratic events or shortterm deviations.

In the conditional CAPM framework, a Beta Forecaster
can be seen as a device that adds internal firm-specific

information to the information set. While the Global Risk
Radar and the Industry Beta Monitor capture external
and aggregated risk factors, the Beta Forecaster can
adapt systematic risk to the microeconomic determinants
of each firm. The resultant beta is consistent with the glo-
bal risk environment, industry structure, and firm-specific
financial profile.

Such a hierarchical design is useful both regarding the
firm’s valuation behaviour and CAPM use. The cost of
equity capital based on the firm-specific beta is no longer
an outcome of a static regression, but a variable influenced
by the general risk environment and the structure of the
firm’s financial system. In this sense, the Beta Forecaster
offers us a functional application of conditional risk pricing
that enables overcoming the drawbacks of traditional
models by integrating macroeconomic, industry-level, and
firm-level risk within a single analytical framework.

5/2026
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6. Implications for the CAPM and financial
theory and practice

The primary question this paper attempts to answer is no
longer whether beta is a time-varying variable, but rather
what information can be used to forecast it. In that regard,
Global Risk Radar is a formalised answer fo this question,
as it adds Al-processed global indicators that capture struc-
tural and noninancial characteristics that are usually not
apparent in existing macroeconomic data.
The financial theory implications are manifold. First, the
CAPM itself remains relevant as a theoretical framework,
but it matters only if it is conceptualised as a special case
of a broader conditional model of beta, where beta is an
endogenous function of the prevailing risk regime. Sec-
ond, the paper shows the importance of artificial intelli-
gence in building the information set needed to
empirically operationalise the conditional CAPM. The
Global Risk Radar thus serves as an infrastructural en-
hancement, not a competing financial theory model,
allowing for the integration of unstructured information
with formal risk pricing models.
This study has more importantly practical implications than
its theoretical contributions. The global risk register of the
Global Risk Radar is conceptually aligned with the inter-
nationally recognised 1ISO 31000 and COSO ERM frame-
works, hence it makes a direct link between the external
risk environment and internal risk management within firms
and financial institutions. These changes are demonstrated
not only as qualitative estimates or stress scenarios, but also
can be quantified by metrics, such as industry or firmlevel
betas that reflect shifts in the global risk environment, which
have a direct impact on valuation, capital needs, and stra-
tegic decisions.

7. Conclusion and implications for banks
The conceptual foundation of this framework has a direct
and practical impact on banks because it offers a consist-
ent methodological approach for integrating global risks
into the core processes of financial risk management. In the
banking sector, where forward-ooking risk assessments are
becoming increasingly important for capital requirements,
internal models, and credit decisions, relying only on static
and historically based measures of systematic risk can cre-
ate significant limitations.
By using the Global Risk Radar as an additional layer of
external information, banks can detect shifts in risk con-
ditions at an earlier stage before these changes are fully re-
flected in market prices or credit ratings. This allows them to
respond more quickly and gain a better understanding of
emerging risks.
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The forward-ooking industry betas generated by the Indus-
try Beta Monitor help banks assess the systematic risk of
porffolios across different economic sectors in a more real-
istic way. This is especially important in industries that are
highly exposed to geopolitical developments, regulatory
changes, or disruptions in supply chains. Historical betas
often fail to capture the actual level of current risk. As a re-
sult, stress testing becomes more effective because internal
models are no longer based solely on past volatility but
also incorporate information about likely future risks.

The Beta Forecaster provides additional value in estimating
credit risk and evaluating corporate exposures on bank
balance sheets. It treats firm-level beta as an adjustment of
the forward-looking industry beta while also considering
company-specific financial characteristics. This enables
banks to produce more consistent estimates of the cost of
equity and risk-adjusted discount rates. Such estimates are
particularly important for long-term investments, project fi-
nance, and collateral valuation, where assumptions about
systematic risk strongly influence decision-making.

Another important aspect relates to regulation and internal
risk governance. The Global Risk Radar should include a
risk register that is conceptually aligned with ISO 31000
and COSO ERM frameworks. This allows banks fo inte-
grate new quantitative indicators info their existing risk-man-
agement systems instead of creating separate or
incompatible approaches. In this way, global risk signals
can become part of discussions at both management and
supervisory board levels, supporting decisions related to
risk appetite, capital allocation, and the longterm strategic
direction of the bank.

More generally, the proposed framework facilitates banks
to move from reactive to proactive management of system-
atic risk. Rather than making decisions based on simple his-
torical data, decision-makers weigh data on the current
and expected risk environment. It makes internal models
more robust, the credit and investment decision-making
more robust, and the resilience of the banking system to
sudden structural shocks is improved.
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This paper examines how risk management has become a dominant organising principle of European economic governance
after the global financial crisis. It introduces the concepts of risk inflation and the Risk Management Intensity Index (RMII)
to explain the growing intensity of supervisory and regulatory frameworks which constrain innovative and uncertainty-
intensive investments. The paper further introduces the concept of policy sustainability risk, suggesting that the cumulative
effects of well-intentioned policies may weaken Europe’s long-term competitiveness and economic dynamism.
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1. INTRODUCTION
Over the past two decades, particularly following the
2008 global financial crisis, risk management has become
a central organizing principle of economic policy and
financial regulation in Europe. Through the expansion of
supervisory practices, stresstesting methodologies, and
regulatory frameworks - including macroprudential instru-
ments and ESG requirements - Europe has developed a
highly sophisticated architecture for identifying and control-
ling systemic risks. While this has strengthened financial
stability, it also raises a fundamental question: whether the
cumulative success of risk management has come at the
expense of economic imagination.
This paper argues that Europe has undergone a subtle but
profound transformation in its policy paradigm. Risk man-
agement, originally conceived as a supporting function,
has evolved into a dominant logic shaping institutional prio-
rities, resource allocation, and credit dynamics. Evidence
from the banking sector points to a structural reallocation
of organisational capacity toward risk, compliance, and
control functions, alongside increasing procedural complex-
ity in decision-making.
To capture this shift, the paper introduces two analytical
concepts: the Risk Management Intensity Index (RMII),
reflecting the cumulative growth of supervisory expectations
and methodological complexity, and the concept of risk in-
flation, defined as the expansion and intensification of the
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risk universe (Power, 2004; Hubbard, 2009). Together,
these concepts provide a framework for understanding
how risk governance reshapes financial intermediation.
Building on recent policy debates, including concerns
raised in the competitiveness analysis led by Mario Draghi,
the paper introduces the notion of policy sustainability risk -
the possibility that the cumulative effects of well-intentioned
policies may constrain economic dynamism and innovation
(Draghi, 2024). It further proposes a conceptual EU policy
stress test as a tool for identifying structural imbalances
within the governance model.

The central argument is not that Europe manages risk too
much, but that it may manage it too exclusively. Without re-
storing the capacity to finance uncertainty and transforma-
tion, the success of risk-based governance may itself
become a constraint on longterm economic performance.

2. From the Expansion of the Risk Universe
to Risk Inflation

Over the past two decades, European economic govern-
ance has undergone a profound transformation in the way
risk is conceptualised, categorised, and operationalised.
What began as a response to growing economic, tech-
nological, and environmental complexity has evolved into
a dense architecture of risk identification and control.
To understand this transformation, it is useful to distinguish
between two related but conceptually distinct processes:
the expansion of the risk universe and risk inflation.
The expansion of the risk universe refers to the progressive
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broadening of phenomena formally recognised as econ-
omically and financially relevant risks. Traditionally, risk
management focused on a relatively narrow set of financial
risks - primarily credit, market, and liquidity risks. Over time,
this scope expanded to include operational, legal and con-
duct, reputational, cyber, model, climate-related, ESG, and,
more recently, geopolitical and digital transformation risks.
This expansion reflects structural changes in the economic
environment. Financial systems have become more inter-
connected, technologies more complex, and societies more
sensitive to externalities and longterm sustainability. It can
therefore be interpreted as a largely rational adaptation

of governance frameworks to a more uncertain world,
resulting in a broader and more differentiated “map” of
risk (Beck, 1992; Basel Committee, 2010-2019).
Importantly, this process is primarily driven by external
factors - technological change, climate dynamics, and
geopolitical fragmentation - and is supported by strong
normative arguments. The inclusion of cyber, climate, or
conduct risk within governance frameworks is rarely
contested.

Risk inflation represents a second-order phenomenon.

It concerns not which risks are recognised, but how inten-
sively they are governed once incorporated info the
regulatory and supervisory domain.

It refers to the progressive intensification and proceduralisa-
tion of risk-related requirements within an already ex-
panded risk universe (Power, 2004). This includes
increasing granularity of metrics, proliferation of scenarios
and stress fests, layering of governance structures, and
growing demands for documentation and validation.

Risks are decomposed, assessed through parallel method-
ologies, and subjected to increasingly frequent supervisory
scrutiny.

Unlike the expansion of the risk universe, risk inflation is not
necessarily driven by new external shocks or materially
higher underlying risk. Rather, it emerges endogenously
from instfitutional dynamics - precautionary regulation,
supervisory risk aversion, legal defensiveness, and the
cumulative logic of postcrisis learning (Haldane, 2012).
As a result, the marginal cost of additional risk governance
may rise faster than its contribution fo systemic resilience.
Distinguishing between these processes is essential. The
expansion of the risk universe concerns scope, while risk
inflation concerns intensity. The former enlarges the set of
relevant risks; the latter deepens the governance apparatus
surrounding them.

This distinction enables a more balanced assessment of
European economic governance. Critically examining risk
inflation does not imply questioning the legitimacy of new

risk categories, but raises issues of proportionality and op-
portunity cost (Hubbard, 2009). As governance infensity
increases, it may absorb organisational capacity and
managerial attention that could otherwise support innova-
tion and long-term investment.

The analytical importance of risk inflation lies in its institu-
tional consequences. As governance intensifies, organisa-
tions respond by reallocating resources toward risk,
compliance, and control functions, prioritizing validation
and documentation, and internalizing supervisory expecta-
tions as operational constraints.

While this strengthens financial stability, it may also reduce
the capacity of financial institutions to support investment,
innovation, and structural transformation.

This tension is reflected in recent policy debates, including
the competitiveness analysis led by Mario Draghi, which
highlights persistent gaps in productivity, innovation, and
private investment (Draghi, 2024). Although not explicitly
framed in terms of risk governance, the underlying logic is
consistent: cumulative regulatory and procedural complex-
ity may constrain capital allocation toward growth-oriented
activities.

Box 1: Conceptual Definitions

Expansion of the Risk Universe

The process through which an increasing number of
economic, financial, technological, environmental, and
social phenomena are formally recognised as relevant
risks within regulatory and institutional frameworks.

Risk Inflation

A second-order process characterised by the increasing
intensity, granularity, and proceduralisation of risk gov-
ernance within an already expanded risk universe, lead-
ing to disproportionate growth in controls, metrics, and
organisational effort relative to changes in underlying
risk.

Taken together, the expansion of the risk universe and risk
inflation point to  structural dynamics in which organisa-
tional adaptation to governance requirements may uninten-
tionally crowd out economic inifiative. This provides the
conceptual bridge to the subsequent sections, which formal-
ise RMII and examine its implications for organisational
structure and credit dynamics.

Table 1 provides a stylised representation of successive
waves in the expansion of the risk universe in European
banking since 2008, highlighting the cumulative broaden-
ing of risk categories embedded in supervisory and regulo-
tory frameworks.
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Table 1: Waves of Risk universe expansion in European banking (Post-2008)

Period Dominant Risk Focus Newly Internalized Risk Categories Key Regulatory / Policy Triggers
20082010 Financial stabili Credit risk (advanced models), liquidity Global Financial Cr isis Basel Il framework
ty risk, counterparty risk ECB liqu idity measures
2011-2013 Sovereign and Sovereign risk, contagion risk, Euro area sovereign debt crisis creation of
systemic risk macroprudential risk ESRB
2014-2016 Governance and Operational risk, conduct risk, legal risk Banking Union S5M establishment stress
operational resi lience testing inst itutionalization
Non-financial, model . . . . Post-crisis regulatory deepening Paris
20172019 and emerging ESG Replutalt]onol risk, mod_e| risk, IT risk, Agreement TCFD recommendations increasing
. early climate-related risk AN
risk digitalization
20202021 Shock resilience and Pandemic risk, extreme scenario risk, COVID-19 crisis supervisory flexibility combined
ESG mainstreaming climate risk (early supervisory integration) | with stress testing growing role of NGFS
2022-2023 Geopolitical, energy Geopolitical risk, energy price risk, War in Ukraine energy shock inflation surge
and ESG transition risk | supply-chain risk, transition risk expansion of EU climate policy agenda
2024-oresent ﬁzztgiinoanbi:istlz (CFISI‘IZJ Climate risk, ESG risk, biodiversity risk, EU Green Deal ECB climate stress tests CSRD
P institutionalization) transition risk implementation

Source: Author’s own elaboration, drawing on ECB supervisory practices, Basel Il framework developments, and EU financial regulation

(2008-2024).

While this expansion captures which risks entered the gov-
ernance framework, it does not capture how intensively
they are governed - an issue addressed in the following
section through RMII.

The evolution of the risk universe does not follow discrete
shifts but overlapping waves, with sustainability-related risks
emerging in the mid-2010s, becoming mainstream during
the pandemic period, and reaching full institutionalisation
only in the most recent phase.

3. Risk Management Intensity Index (RMII)
The expansion of the risk universe, as discussed in the pre-
vious section, captures the growing breadth of risks incor-
porated into the European banking regulation and
supervision. However, this descriptive mapping remains
incomplete without an analytical framework that accounts
for the intensity with which these risks are governed. The
institutional impact of successive regulatory waves depends
not only on the recognition of risks, but on the depth,
frequency, and organisational embedding of risk manage-
ment practices.
To address this gap, this paper introduces the Risk Man-
agement Intensity Index (RMII) as a conceptual instrument
designed to capture the cumulative institutional weight of
risk governance (Haldane, 2012; IMF, 2023). RMII does
not measure risk levels or the effectiveness of individual
controls. Rather, it reflects the extent to which economic
activity is mediated through risk management processes,
procedures, and organisational structures.
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The motivation for RMII rests on a central hypothesis:
beyond a certain threshold, increasing risk management
intensity may yield diminishing returns in terms of financial
stability while generating unintended consequences for
economic dynamism, credit intermediation, and strategic
decision-making.

Risk management intensity can be understood as the den-
sity of risk-related requirements, practices, and institutional
arrangements imposed on economic actors, particularly
financial institutions. It encompasses regulatory mandates,
supervisory expectations, internal governance standards,
and selfreinforcing compliance practices. RMIl is thus de-
fined as a composite, multidimensional construct capturing
the extent to which risk considerations structure organisa-
tional behaviour (Stulz, 2014). lis purpose is not precise
quantification, but comparative and temporal assessment -
tracing how the role of risk management within institutions
evolves over time.

Importantly, RMIl is conceptually distinct from both risk ex-
posure and risk materiality. An increase in RMII does not
necessarily reflect higher underlying risk, but rather a more
infensive governance response to perceived or anticipated
uncertainty.

The RMII framework is structured around four interrelated
dimensions that capture the institutional manifestation of risk
inflation: regulatory and supervisory scope; procedural and
methodological depth; the frequency and permanence of
risk exercises; and organisational embedding. Together,
these dimensions describe how risk management shifts from
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a supporting function to a central organising principle
within financial institutions.

RMIl is not intended as a critique of risk management, but
as an indicator of institutional fransformation. Rising RMII
signals that an increasing share of organisational resources
- human, financial, and cognitive - is devoted to manag-
ing, documenting, and justifying risk-related decisions. As
RMiIl increases, organisations adapt by reallocating staff,
restructuring decision processes, and internalising supervis-
ory expectations as operational constraints. While these
adaptations are individually rational, they may collectively
alter the balance between control and initiative.

This perspective complements broader policy concerns re-
garding Europe’s competitiveness and investment capacity
(EIB, 2024). RMII provides a lens through which such
challenges can be interpreted not as isolated shortcomings,
but as potential outcomes of cumulative governance
dynamics.

The RMII framework is deliberately conceptual and ex-
ploratory. Its purpose is to structure analysis and enable
comparative reasoning rather than to produce a single de-
finitive metric. Any empirical implementation would require
subjective weighting choices and detailed institutional data
that are not uniformly available. Moreover, RMII does not
imply an optimal level of risk governance; the appropriate
intensity remains confext dependent. Nevertheless, it offers
a useful heuristic for identifying potential saturation points
where additional layers of governance may yield diminish-
ing marginal benefits.

By conceptualising risk management intensity as an object
of analysis in its own right, RMII opens the discussion of
policy sustainability risk - the possibility that cumulative
governance frameworks may constrain the system they are
designed fo stabilise. The following sections build on this
foundation by examining how rising RMII translates into
organisational reallocation and affects credit dynamics
within the European model.

4. Organisational reallocation:
From business to control functions
The expansion of the risk universe and the associated in-
crease in regulatory and supervisory requirements do not

remain external constraints imposed on financial institutions.

Over time, they are internalised through changes in organ-
isational structure, resource allocation, and governance
priorities. As risk management frameworks become more
comprehensive and granular, banks devote increasing
shares of internal capacity to identifying, measuring, docu-
menting, and monitoring risks across a widening spectrum.
This process can be understood as an organisational frans-

lation of risk inflation. Regulatory expectations - embo-
died in stress tests, supervisory reviews, model validation
standards, and ESG-related assessments - require not only
formal compliance but sustained operational capacity. As
a result, risk inflation manifests in the expansion of control
functions, including risk management, compliance, internal
audit, model validation, and IT governance, which increas-
ingly shape decision-making processes and priorities (ECB
SSM, 2023).

Importantly, this reallocation is driven less by strategic
choice than by necessity. In a highly supervised environ-
ment, insufficient control capacity constitutes a risk in itself.
Banks therefore strengthen internal control structures even
when such investments do not directly contribute to revenue
generation or credit expansion.

The cumulative effect is a gradual shift in organisational
focus - from revenue-generating activities toward com-
pliance and control capacity. While core banking functions
such as credit origination, relationship management, and
project financing remain central, their relative weight de-
clines as control functions expand.

This shift is reflected not only on headcount allocation but
also on internal processes. Credit decisions increasingly
involve multiple layers of risk assessment, documentation,
and approval, extending timelines and raising transaction
costs. The objective is not to restrict lending, but to ensure
that decisions are defensible within regulatory and supervis-
ory frameworks.

Over time, this transformation alters internal power struc-
tures (Acharya et al., 2013). Control functions gain in-
fluence over strategic and operational decisions, while
business units operate within tighter procedural boundaries.
In this environment, the binding constraint on credit activity
is no longer capital alone, but organisational attention,
procedural capacity, and regulatory risk tolerance.

A key mechanism reinforcing this shift is the asymmetry of
accountability embedded in modern supervisory regimes.
Errors in risk management - such as model deficiencies,
insufficient documentation, or governance weaknesses -
are clearly aftributable and subject to supervisory scrutiny,
sanctions, and reputational consequences. By contrast,
missed opportunities or overly conservative lending deci-
sions rarely trigger comparable accountability mechanisms.
This asymmetry creates a powerful incentive structure: man-
agers are rewarded for minimising regulatory risk, while
the opportunity cost of excessive caution remains largely
invisible. Rational behaviour under such conditions favours
risk avoidance over risk-taking, even when the latter is
economically justified (Stulz, 2014). As a result, decision-
making frameworks prioritise procedural robustness and
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compliance over economic judgment and entrepreneurial
initiative - not due to individual failure, but as an outcome of
institutional design.

Box 2: The asymmetry of accountability

in risk-based governance

Modern risk-based governance frameworks are character-
ised by a fundamental asymmetry of accountability. Errors
in risk management - such as insufficient controls, model
weaknesses, data gaps, or governance deficiencies - are
clearly identifiable and subject to supervisory scrutiny, sanc-
tions, and reputational costs. By contrast, missed opportun-
ities or overly conservative decisions rarely generate
comparable accountability.

When the costs of being wrong are visible and sanction-
able, while the costs of not acting remain diffuse, rational
agents prioritise error avoidance over value creation.
Comepliance and procedural robustness become domi-
nant criteria of success, while economic judgment and
initiative are subordinated.

This dynamic does not arise from individual risk aversion,
but from the incentive structure embedded in supervisory
regimes. Over time, organisations internalise these incen-
tives, redesigning processes and reallocating resources
to minimise exposure to identifiable regulatory risks.

As a result, risk management evolves from a supporting
function into a governing principle. Stability is preserved,
but potentially at the cost of diminished economic imagin-
ation.

When risk management becomes the safest strategy,
economic imagination becomes the riskiest one.

4.1 Organisational reallocation as a transmission
channel of RMII
Within the conceptual framework of this paper, organisa-
tional reallocation represents a key fransmission channel
through which RMII affects real economic outcomes. RMII
captures the cumulative intensity of risk-related require-
ments, but its economic relevance materialises through inter-
nal organisational responses.
As RMIl increases, banks allocate more resources to con-
trol functions, reducing the relative capacity devoted to
business development, credit origination, and innovative
financing. The effect is not a mechanical contraction of
credit supply, but a gradual deceleration relative to econ-
omic potential, parficularly in segments characterised by
higher uncertainty or longer investment horizons.
Conceptually, this relationship can be summarised as:
Risk Inflation — RMII 1 — Organisational Reallocation —
Credit Dynamics
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This chain highlights that the impact of risk management in-
tensity on credit is indirect, mediated by institutional adapta-
tion rather than explicit regulatory constraints.

This chain highlights that the impact of risk management in-
tensity on credit is indirect, mediated by institutional adapta-
tion rather than explicit regulatory constraints.

Empirical analysis of organisational reallocation remains
constrained by data limitations. While harmonised statistics
are not available, consistent evidence from supervisory
assessments, regulatory analyses, and industry surveys indi-
cates a sustained expansion of risk and compliance func-
tions since the global financial crisis.

Supervisory practices - such as SREP, stress testing, and
thematic reviews - place increasing emphasis on govern-
ance, internal controls, and data capabilities, shaping
internal investment decisions and reinforcing control-
oriented organisational models (EBA, 2023).

While precise quantification is limited, the consistency of
these observations supports the central argument: organisa-
tional reallocation is a structural and persistent response

to risk inflation, with material implications for financial inter-
mediation.

5. Risk governance and credit dynamics
Credit dynamics are often analysed through macroecon-
omic variables such as interest rates, capital adequacy, or
aggregate demand. While relevant, these factors provide
only a partial explanation. Credit supply is not a mech-
anical outcome of balance-sheet capacity, but an institu-
tional product shaped by governance structures,
decision-making processes, and prevailing risk frameworks
(Thakor, 2016).
In modern banking systems, credit represents a managed
form of uncertainty. lts provision depends not only on the
willingness to assume risk, but on the institutional capacity
to assess, document, approve, and defend lending deci-
sions within regulatory and supervisory environments.
Changes in risk governance therefore alter the conditions
under which credit is allocated, influencing both its volume
and structure.
The increasing intensity of risk governance introduces fric-
tions that affect credit dynamics in subtle but persistent
ways. These frictions do not typically appear as explicit
constraints, but as cumulative procedural and organisa-
tional burdens embedded in credit processes - longer
approval timelines, expanded documentation, multilayered
validation, and heightened sensitivity to supervisory inter-
pretation.
While individually justified, their aggregation raises the
cognitive and operational cost of credit provision (BIS,
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2022). As a result, credit supply becomes more selective
and process-driven, increasingly shaped by procedural
feasibility and compliance considerations rather than econ-
omic judgment alone. This does not eliminate credit but
slows its transmission and reorients it toward activities that
are easier fo process within existing governance frame-
works.

Risk governance affects not only the volume of credit, but
also its composition. In this respect, the green and digital
transition presents a structural challenge. Conventional risk
management systems operate in environments where out-
comes are identifiable, probabilities can be estimated, and
historical data provide a basis for modelling - favouring ma-
ture sectors and stable cash flows.

By contrast, transition-related investments are characterised
by fundamental uncertainty. Their viability depends on evol-
ving regulation, uncertain technological trajectories, and
long-term policy commitments, with limited historical data
and outcomes that cannot be reduced to stable probability
distributions. Such projects require judgment under uncer-
tainty rather than optimisation under risk (Taleb, 2007).
This distinction has direct implications for credit allocation.
Institutions operating under dense risk governance regimes
tend to favour projects linked to existing models and super-
visory expectations. Investments that can be documented
and stresstested are more easily processed, even if their
transformative potential is limited. By contrast, projects
aligned with long-term transition objectives but character-
ised by uncertainty face higher internal hurdles.

The integration of ESG considerations further reinforces
this dynamic (EBA, 2023). While normatively supportive
of transition goals, ESG frameworks intfroduce additional
layers of assessment, documentation, and model risk. As a
result, projects most aligned with long-term policy priorities
may become more difficult to finance precisely because
they combine multiple, hard+o-model uncertainties.

In this environment, credit allocation reflects compatibility
with governance structures rather than strategic relevance
alone. Credit flows toward what can be measured and de-
fended ex ante, rather than toward what must be judged
under uncertainty. This does not imply a deliberate bias
against transformation, but an endogenous outcome of
systems optimised for procedural robustness.

The Risk Management Intensity Index (RMII) provides a
lens through which these dynamics can be understood. As
RMIl increases, banks allocate more resources to risk identi-
fication, validation, and governance, translating into higher
procedural density and greater emphasis on control func-
tions. The impact on credit is indirect but systematic.

Rather than causing abrupt contractions, higher RMII is

associated with gradual deceleration in lending relative to
economic potential, particularly in segments characterised
by uncertainty, long maturities, or innovation. SMEs, project
finance, and transition-related investments are especially
affected, as they rely on forward-ooking judgment. The
relationship is likely nonlinear: beyond certain thresholds,
additional risk governance yields diminishing returns in
terms of stability while increasingly constraining credit
throughput.

These dynamics help explain Europe’s growth puzzle.
Despite financial stability and well-capitalised banks, invest-
ment and productivity growth have remained subdued
relative to other major economies. This divergence cannot
be fully explained by macroeconomic conditions alone.
From an institutional perspective, Europe’s credit dynamics
reflect a governance model that prioritises controllability,
predictability, and procedural legitimacy. While this has
strengthened resilience, it may also contribute to an under-
provision of credit to activities central to long-term trans-
formation. As highlighted in policy debates, including
concerns raised by Mario Draghi, this imbalance may
constrain Europe’s ability to finance innovation and scale
emerging technologies (Draghi, 2024).

This chapter has shown that credit dynamics in Europe
cannot be understood independently of the prevailing risk
governance framework. Risk management infensity, organ-
isational reallocation, and the asymmetry of accountability
collectively shape how credit is allocated and under what
conditions.

The central implication is not a lack of financial stability, but
its transformation into a dominant organizing principle with
uninfended consequences. Credit has become safer and
more defensible - yet potentially less transformative. In this
sense, credit serves as a mirror of risk governance, reflect-
ing a system opfimised for managing measurable risks but
challenged by the demands of longterm transformation
under uncertainty.

6. Europe’s Competitiveness and the Policy
Sustainability Risk

The preceding analysis has shown that the increasing
intensity of risk governance in Europe - captured through
the expansion of the risk universe, the rise of RMII, and
associated organisational reallocation - has important
implications for credit dynamics and capital allocation.
These dynamics gain additional significance in the context
of Europe’s evolving position in the global economy.
Recent policy assessments, most notably the competitive-
ness analysis led by Mario Draghi, highlight persistent struc-
tural challenges, including weak productivity growth,

5/2026



ARTICLES

fragmented capital markets, underinvestment in innovation,
and a widening technological gap relative to the Unit ed
States and China (OECD, 2023). While often framed in
terms of scale and integration, these challenges also point
to deeper institutional conditions under which economic
transformation is financed.

In this context, Europe’s strength - a highly developed
framework for risk governance - may also entail trade-offs.
A system optimised for identifying and controlling risk may
face limitations in environments where uncertainty, rather
than measurable risk, dominates, particularly in the green
and digital transition.

These dynamics become clearer when contrasted with
other major economies. In the United States, risk is treated
as an inherent component of economic dynamism: capital
markets absorb uncertainty, and institutional frameworks
support rapid reallocation toward innovation, with failure
accepted as part of the process. In Ching, risk is managed
through state coordination, with strategic sectors supported
via directed credit and long-tferm planning.

Europe, by contrast, internalises risk within regulatory and
supervisory processes, emphasising precaution, procedural
legitimacy, and ex ante control. While consistent with Euro-
pean values, this approach may favour activities that are
more easily governed within existing frameworks. These
differences reflect distinct paradigms in balancing stability,
risk-taking, and transformation. Europe’s challenge is to
ensure that ifs strength in risk governance does not become
a structural disadvantage in environments that reward
speed and action under uncertainty.

To capture this tension, the paper intfroduces the concept
of policy sustainability risk - the risk that the cumulative
effects of wellintentioned policies aimed at stability,
resilience, and sustainability may, over time, constrain
economic dynamism, capital allocation, and political
legitimacy (Rodrik, 2011).

Unlike traditional policy failure, this risk arises from the suc-
cess and accumulation of individually rational policies.
When layered over time, such policies may generate unin-
tended systemic effects, including increased complexity,
reduced flexibility, and rising opportunity costs. In the
European context, it manifests through the saturation of
institutional capacity with risk-related requirements, the
reallocation of resources toward control functions, the in-
creasing difficulty of financing uncertainty-intensive projects,
and the divergence between policy ambition and oper-
ational capacity.

This raises a fundamental question: can a system become
too effective at managing risk The analysis suggests that
this is increasingly plausible. Governance frameworks that
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prioritise control, documentation, and ex ante validation
may inadvertently constrain longterm, uncertain, and frans-
formative investments.

This reflects a deeper trade-off: stability and predictability
enhance resilience, but may reduce adaptability and inno-
vation. When this balance shifts too far, risks are meticu-
lously managed while opportunities are systematically
underexploited. Europe’s challenge is therefore not insuffi-
cient governance, but imbalance.

Recognizing policy sustainability risk does not imply de-
regulation or rejection of ESG objectives. Rather, it calls for
recalibration: strengthening institutional capacity to govern
uncerfainty alongside risk, allowing for greater use of judg-
ment, flexibility, and forward-looking decision-making, and
acknowledging that not all economically relevant risks can
be fully quantified ex ante.

Ultimately, Europe’s challenge is not whether it can remain
a global leader in risk governance, but whether it can com-
plement this strength with a renewed capacity to imagine,
finance, and realise economic futures. This balance is cen-
tral to both competitiveness and the long-term sustainability
of the European policy model.

7. A Conceptual EU Policy Stress Test
Over the past decade, stress testing has become a central
tool of financial supervision in Europe, evolving from a resil-
ience check into a structured methodology for identifying
vulnerabilities and systemic interdependencies (EBA, 2023;
IMF FSAP, 2022). This paper argues that a similar logic
can be applied to economic governance itself. If financial
institutions are subject to stress testing, it is conceptually
consistent to assess the resilience and coherence of the
policy framework within which they operate.
The proposed EU policy stress test serves as a heuristic tool
for evaluating the balance and long-term sustainability of
Europe’s governance model. lts purpose is not precise
quantification, but the identification of structural tensions,
saturation points, and unintended consequences that re-
main invisible within standard evaluation frameworks.
The framework focuses on three core tensions:
First, the relationship between normative ambition and
operational capacity. European governance is character-
ised by high ambitions - particularly in climate, digital
transformation, and financial stability - articulated through
comprehensive regulatory frameworks. Their realisation,
however, depends on the capacity of institutions to trans-
late these obijectives into economic action. A stress perspec-
tive therefore asks whether cumulative regulatory
complexity exceed:s institutional capacity, creating a gap
between ambition and execution.
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Second, the balance between risk control and risk-taking.
While Europe has developed advanced systems of risk
control, economic transformation requires the ability to as-
sume risk under uncertainty (Taleb, 2007). A stress per-
spective examines whether increasing governance intensity
constrains the financing of uncertain, long-term, and inno-
vative projects, favouring instead activities that are more
easily governed and modelled. The key issue is whether the
balance between control and initiative remains conducive
to economic dynamism.

Third, the relationship between legitimacy and effective-
ness. European policymaking emphasises transparency,
accountability, and rule-based processes, enhancing legit-
imacy but potentially reducing responsiveness. A stress
perspective considers whether the pursuit of procedural
correctness constrains the system’s ability to act effectively
in fastmoving technological and geopolitical environments.
The proposed framework is conceptual and diagnostic
rather than predictive. It can identify structural tensions, re-
veal cumulative effects of overlapping regulatory initiatives,
and make implicit rade-offs explicit. However, it cannot
determine optimal levels of regulation, resolve normative
policy choices, or substitute for empirical analysis and
political decision-making. It should therefore be understood
as a tool for structured reflection rather than a prescriptive
instrument.

lts primary value lies in shifting the focus from individual
policies to the policy paradigm as a whole. Rather than
assessing isolated measures, it examines whether the cumu-
lative logic of governance remains aligned with Europe’s
longterm objectives. In this sense, the policy stress test
operationalises the central argument of this paper: if risk
management has become the dominant organising prin-
ciple of economic governance, its systemic implications
must be evaluated alongside its benefits.

8. Conclusion: Beyond risk management — Toward a
new European policy equilibrium
This paper has argued that Europe’s economic governance
has undergone a subtle but consequential transformation
over the past two decades. Risk management, initially con-
ceived as a supporting function enabling economic activity
under uncertainty, has evolved info a dominant organising
principle shaping institutional priorities, resource allocation,
and the boundaries of legitimate economic action.
Through the concepts of risk inflation and the Risk Manage-
ment Intensity Index (RMII), the analysis has shown how the
expansion and intensification of risk governance have re-
structured the infernal functioning of financial institutions.
Reinforced by organisational reallocation toward control

functions and by the asymmetry of accountability em-
bedded in supervisory regimes, these dynamics have
altered the conditions under which credit is allocated -
favouring activities that are measurable and procedurally
defensible over those that are uncertain, long-term, and
transformative.

Importantly, this paper does not interpret these devel-
opments as policy failure. Europe has built one of the most
advanced systems of risk governance globally,
strengthening financial stability and resilience. Yet it is
precisely this success that gives rise to policy sustainability
risk - the possibility that the cumulative effects of well-inten-
tioned and individually rational policies may constrain
economic dynomism, innovation, and competitiveness.

A comparative perspective suggests that Europe’s chal-
lenge is not the absence of governance, but its imbalance.
While the United States and China operate within para-
digms that more readily accommodate risk-taking and un-
certainty, the European model emphasises controllability,
procedural legitimacy, and ex ante validation. In contexts
of structural transformation, this orientation may limit the
capacity to mobilise capital and organisational resources
toward future-oriented activities.

The conceptual EU policy stress test proposed in this paper
provides a framework for assessing these dynamics. By
examining tensions between ambition and capacity, risk
control and risktaking, and legitimacy and effectiveness,

it shifts attention from individual policies to the coherence
of the policy paradigm as a whole.

Ultimately, the question is not whether risk should be man-
aged, but how it should be balanced with the capacity to
act under uncertainty (Knight, 1921). This does not require
deregulation, but recalibration: preserving stability while
restoring economic imagination.

Europe's future competitiveness may depend not only on its
ability to manage risks, but on its willingness to accept that
some of the most important economic opportunities cannot
be fully modelled or controlled ex ante. The central chal-
lenge is therefore not technical, but conceptual: to move
from a system that governs risk to one that can also govern
transformation.
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From ratings to reality: ESG
rating disagreement

Barbara Kurbus*

Rating providers often disagree on a company’s “true” environmental, social and governance (ESG) performance. So-
called ESG rating disagreement has become an important topic of debate in both academic research and practice, as it
reduces comparability across providers and can confuse stakeholders about what an ESG score actually captures. This
paper is designed to illustrate ESG rating disagreement for market participants by (1) outlining the prominence of ESG
research, (2) portraying ESG rating disagreement across five ESG rating providers, and (3) discussing how legal
environments and country-level policies may act as channels that affect ESG rating disagreement in the banking sector.
Importantly, the paper does not assume that national institutional environments dominate the ratings of internationally
visible banks. Instead, it treats country-level institutions as one contextual channel that may shape the information
environment from which rating providers draw when assessing banks.

JEL G21, G24,G28

1. Introduction
The ESG framework, encompassing environmental, social,

and governance dimensions, has become the dominant ap-
proach for translating sustainability into measurable criteria.

The three ESG pillars were formally consolidated and
brought to wider prominence in 2004 through the United
Nations Global Compact's influential report Who Cares
Wins (United Nations Global Compact, 2004), which
demonstrated how ESG issues could be incorporated into
financial analysis and investment decision-making. The re-
port called on financial markets to embed the ESG frame-
work into their practices and strategic thinking, stressing
that aftention to these issues not only advances sustainabil-
ity goals but may also improve long term financial perform-
ance by helping identify and manage risks linked to ESG
challenges. Since then, ESG has gained substantial traction
across developed financial markets.

Over the last two decades, ESG issues have moved from
the periphery of academic debate to the centre of re-
search in finance, accounting, and corporate govern-
ance. Figure 1 illustrates the substantial growth of
academic research on ESG-related issues as reflected in
the increasing number of publications and citations be-
tween 2004 and 2025. In the early period (2004-2012)
ESG research is represented by only a handful of

* Barbara Kurbus, Research Assistant, M.Sc. in Economics, School of
Economics and Business, University of Ljubljana.

publications (0-4) per year. From 2013 onwards, the
number of publications starts to rise steadily, exceeding
50 per year by 2019 and then accelerating sharply: 90
publications in 2020, 126 in 2021, 240 in 2022, 462
in 2023, 980 in 2024 and 1,769 in 2025, for a total of
3,877 publications over the full period (2004-2025)!.
Cumulative citations of sampled articles increase accord-
ingly, surpassing 100,000 by 2024 and reaching
105,580 by 2025 (Figure 1).

Early academic research was primarily concerned with
whether socially responsible or sustainability oriented cor-
porate behaviour affects firm reputation, stakeholder rela-
tions, and financial performance (see Dorfleitner et al.,
2015; Eccles & Viviers, 201 1; Friede et al., 2015; Hal-
britter & Dorfleitner, 2015). Hence, earlier research is
rooted in the Corporate Social Responsibility (CSR) and
Socially Responsible Investing (SRI) terminology. As noni-
nancial disclosure became more institutionalised, literature
gradually shifted toward the ESG terminology (see Kumar
et al., 2022). Regardless of the terminology employed,
ESG scores have long functioned as key empirical inputs in
academic analyses. Recently, however, a notable strand
of ESG research has shifted toward the critical examination
of ESG measurement.

! The publications are limited to English-language academic journal articles
published in journals indexed in SSCI or SCI-Expanded and included in the
AJG 2024 ranking list.
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Figure 1: Evolution of ESG-related publications and cumulative citations in business and economics (2004-2025)
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Note: Figure 1 illustrates the growth in ESGfocused research in business and economics over time. The data presented are limited to English-
language academic journal articles published in journals indexed in SSCI or SCl-Expanded and included in the AJG 2024 ranking list. The
publication search was conducted on 19 November 2025 using the Web of Science Core Collection.

The presence of multiple ESG rating providers in the mar-
ket, each using its own methodology to assess com-
panies’ ESG performance, has led to significant variation
in ESG assessments. This phenomenon is commonly re-
ferred to in the literature as ESG rating disagreement,
meaning that different providers often assign divergent
ESG scores to the same company. These differences typi-
cally reflect variation in methodologies, data inputs, indi-
cator weights, and the interpretation of the ESG
materiality construct (Berg et al., 2022; Billio et al., 2021;
Christensen et al., 2022). Consequently, ESG rating dis-
agreement has become an important concern in the litera-
ture, as it affects the comparability and credibility of ESG
assessments.

To illustrate ESG rating disagreement, Figure 2 presents an
example of ESG scores assigned to OTP banka d.d.in
2024 by five rating providers (horizontal axis), where 100
represents the best possible ESG performance (vertical
axis). The figure reveals substantial variation across pro-
viders, with scores ranging from 40.1 (Bloomberg) to 85.3
(Sustainalytics), thereby highlighting the extent to which
OTP banka d.d. received markedly different ESG scores in
2024 depending on the provider.

The ESG rating disagreement is problematic because it re-
duces the comparability and reliability of ESG assessments,
making it more difficult for investors, regulators, and other
market participants to form consistent judgments about a
company’s sustainability performance. At the same time, a

5/2026

growing body of literature suggests that ESG rating dis-
agreement can affect portfolio choice, asset pricing, and
perceived risk, although the evidence remains more frag-
mented with respect to benchmarking practices and the
broader credibility of ESG-based financial decisions (Avra-
mov et al., 2022). This points o the need for research that
moves beyond documenting the existence of ESG rating
disagreement or explaining it solely in methodological
terms.

In particular, if disagreement weakens the comparability
and practical usefulness of ESG assessments, it becomes
important to understand the broader conditions under
which such disagreement emerges and persists. Against this
background, the present paper shifts the focus from the
level of ESG scores to the variation across them and exam-
ines whether institutional seftings help explain ESG rating
disagreement.

This paper differs from prior research in that it does not use
the level of ESG scores as the primary variable of interest.
Rather, it draws on ESG scores from multiple providers to
construct a measure of ESG ratfing disagreement, which is
then used as the key input (dependent variable) in the
analysis. Accordingly, it does not focus on the methodologi-
cal sources of ESG rating disagreement. Rather, it investi-
gates whether broader institutional factors are associated
with ESG rating disagreement. This perspective is important
because ESG assessments are produced and used within
institutional settings that differ across countries in terms of
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Figure 2: Comparison of ESG scores assigned to OTP banka d.d. in 2024 across five rating providers
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regulation, legal quality, disclosure requirements, and pol-

icy support for sustainability. Such crosscountry differences

may influence both the availability of ESG-related informa-
tion and the way in which that information is interpreted by
rating providers.

The theoretical expectation underlying the empirical analy-

sis is that ESG rating disagreement reflects not only pro-

vider-specific methodologies, but also the clarity,
availability, and interpretability of ESG-relevant informa-
tion. Institutional environments may reduce disagreement
when they generate more comparable disclosure, clearer
regulatory signals, and more credible climate-policy com-
mitments. At the same time, more developed institutional
and policy environments may also increase the amount
and complexity of available information, thereby leaving
greater room for rafing providers to apply different materi-
ality judgements. For this reason, the analysis is framed as

a test of conditional institutional associations rather than as

a claim that country-level institutions mechanically deter-

mine ESG rating disagreement.

Based on this reasoning, the paper addresses the following

research questions:

- RQ1: Are country-level climate transition and climate-
policy conditions associated with bank-level ESG rating
disagreement?

- RQ2: Does this association differ across legal origin
systems, in particular between common law and civil
law jurisdictions@

RQ1 focuses on whether stronger government climate-tran-
sifion conditions are associated with lower ESG rating dis-
agreement. The underlying reasoning is that clearer and
more credible climate-policy signals may reduce the scope
for divergent interpretations by ESG rating providers. RQ2
extends this reasoning by asking whether legal origin con-
ditions this association. Common law and civil law jurisdic-
tions may differ in market orientation, investor protection,
disclosure practices, enforcement, and the role of formal
regulation, all of which may affect how climate-related in-
formation is produced, standardized, and incorporated into
ESG assessments. The paper does not assume that country-
level institutional factors are the dominant determinant of
ESG rating disagreement. This is particularly important be-
cause the sample consists of banks that are rated by all
five ESG providers and are therefore likely to be relatively
large, publicly visible, and embedded in international finan-
cial markets. Rather than testing whether national institu-
tional environments fully explain ESG rating disagreement,
the paper examines whether country-level climate and
legal-institutional conditions remain relevant in explaining
rating dispersion among infernationally visible banks.

The remainder of the paper is structured as follows. Section
2 describes the data, sample construction, ESG score ad-
justments, and empirical methodology used to measure
ESG rating disagreement. Section 3 presents and discusses
the empirical results, focusing on the relationship between
ESG rating disagreement, government climate scores and
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legal origin. Section 4 concludes by summarising the main
findings, discussing their implications for market participants
and ESG data users, and outlining limitations and avenues
for future research.

2. Data and methodology
This study focuses on the banking sector and constructs a
measure of ESG rating disagreement using ESG scores
from five rating providers: Bloomberg, LSEG, S&P Global,
MSCI, and Sustainalytics. To ensure comparability across
providers, the sample is limited to banks that received
ESG ratings from all five providers in each year of the
three-year period. The final sample comprises 93 banks
over the 2022-2024 period. The final sample is biased
toward publicly listed, internationally visible banks for
which ESG information is sufficiently available to be as-
sessed by multiple providers. Such banks are more likely
to be exposed to international investors, cross-border
capital-market expectations, and global ESG disclosure
practices than smaller domestically oriented banks. Con-
sequently, the country of incorporation should be inter-
preted as the insfitutional environment in which public
disclosure and regulatory signals are generated, not as a
complete description of the bank’s ownership structure,
funding model, or degree of internationalisation. Sum-
mary statistics describing the sample, the ESG rating vari-
ables, the country- and bank-level control variables are
reported in the Appendix. A key issue in comparing ESG

scores across providers is the use of different rating scales
and, in some cases, different rating concepts. Bloomberg
and the numeric MSClI score used in this study were con-
verted to a 0- 100 scale by multiplying the original 0-10
values by 10. LSEG and S&P Global scores were al-
ready expressed on a 0-100 scale and were therefore
left unchanged. Sustainalytics differs conceptually from
the other providers because it reports an ESG Risk Rating,
where lower values indicate lower unmanaged ESG risk.
To align the direction of the score with the other pro-
viders, Sustainalytics scores were transformed as 100
minus the original risk score. This transformation harmon-
izes the direction of the scale but does not eliminate the
conceptual difference between a risk-based rating and
performance-based ESG scores. Figure 3 illustrates the
distribution of adjusted ESG scores for the five providers,
together with the distribution of the average ESG score,
shown in orange.

Figure 3 indicates substantial ESG rating disagreement by
illustrating the differences in the distribution of ESG scores
across providers in each year of the sample period. Mean
scores generally increased from 2022 to 2024, most no-
tably for S&P Global and Bloomberg, while LSEG remains
compardtively stable. S&P Global displays the widest
spread in all three years, whereas Sustainalytics shows the
most compressed distribution.

The Pearson correlation matrix in Table 1 provides
evidence on the extent of sample-level correlation-based

Figure 3: Distribution of ESG scores across five rating providers and the average score over the 2022-2024 period.
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Note: The figure presents the distributions of ESG scores from five rating providers (Bloomberg, LSEG, S&P Global, MSCI, and Sustainalytics),
together with the average ESG score, for a sample of 93 publicly listed banks over the 2022-2024 period. All ESG scores are expressed on a
common 0- 100 scale (horizontal axis), where 100 denotes the best ESG performance.
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Table 1: Pairwise Pearson correlation matrix of ESG ratings for the sample of 93 banks over the 2022-2024 period

ARTICLES

Bloomberg LSEG S&P Global MSCI Sustainalytics
Bloomberg 1
LSEG 0.5684 1
S&P Global 0.7186 0.6627 1
MSCI 0.5857 0.548 0.6718 1
Sustainalytics 0.5118 0.492 0.6515 0.4719 1

Note: The table reports the pairwise Pearson correlation matrix of ESG scores across five rating providers (Bloomberg, LSEG, S&P Globadl,
MSCI, and Sustainalytics) for a sample of 93 publicly listed banks from 31 countries observed over the 2022-2024 period. All reported

correlation coefficients are statistically significant at the 0.0001 level.

ESG rating disagreement among the five providers. The
reported coefficients are all positive and range from
0.4719 to 0.7186, indicating that the providers capture a
common underlying ESG signal, but that their assessments
are far from fully aligned. The average pairwise correlation
is approximately 0.59, which, in the sense emphasized by
Kurbus & Rant (2025), the matrix does not suggest com-
plete divergence, because all coefficients are positive and
statistically significant. However, the correlations are far
below one, indicating ESG rating disagreement and only
moderate cross-provider alignment. This implies that the
ESG evaluation of banks depends to a considerable extent
on which rating agency is used.

The highest correlation is observed between Bloomberg
and S&P Global (0.7186), followed by S&P Global and
MSCI (0.6718) and LSEG and S&P Global (0.6627). This
suggests that these providers evaluate banks in a relatively
similar way. By contrast, the lowest correlations are found
between MSCI and Sustainalytics (0.4719), LSEG and
Sustainalytics (0.4920), and Bloomberg and Sustainalytics
(0.5118), indicating stronger sample-level disagreement in
the ESG ratings produced by these pairs of providers.
Overall, S&P Global appears to be the provider most
closely aligned with the others, whereas Sustainalytics ap-
pears to be the least aligned, as it exhibits the weakest cor-
relations with most of the remaining agencies. This pattern
is in line with prior research showing that ESG rating dis-
agreement is primarily driven by methodological diver-
gences across providers, especially with respect to the
scope of attributes considered, the measurement of the
same attributes, and the weights assigned to individual
components (Berg et al., 2022; Billio et al., 2021;
Christensen et al., 2022).

This research does not investigate methodological differ-
ences beyond the data presented above. Instead, ESG
rating disagreement is captured by a dispersion measure
proposed by Kurbus and Rant (2025) (see Equation (2))
and is used as the dependent variable in the following re-
gression model (Equation (1)):

ESGDisp;j. = Bo 4P1LegOrj+ [,BIScrg 4+
+,B3(Leg07"jXBlSCTS‘j't_1) + 6ICC}"L-_1+
+ BIBCi't_l + Yt + ei,j,t Eq (])

Where ESGAisp; ;. denotes the bank-specific ESG rating
disagreement for bank i, incorporated in country j, in year
t, measured using the standard deviation (SD) and the co-
efficient of variation (CV):

1 —
SDy¢ = \/;ZE(ESGn — ESGy)?
SDit
ESGjt

ESGDisp; =

CVit =
Eq. (1)

The standard deviation measures the absolute spread of
the five adjusted provider scores and is expressed in score
points on the common 0-100 scale. The coefficient of vari-
ation divides this spread by the average ESG score and
therefore captures relative disagreement. The two measures
are complementary: the standard deviation is sensitive to
the absolute distance between provider assessments,
whereas the coefficient of variation controls for the fact that
the same absolute spread may be more substantial when
the average ESG score is low than when it is high. This dis-
tinction is particularly relevant in the present sample be-
cause the providers have visibly different score
distributions. The distributional evidence in Figure 3 and the
correlation matrix in Table 1 indicate that the providers
share a common ESG signal but do not rank or scale
banks identically. The regression analysis therefore does
not ask whether a bank has a high or low ESG score, it
asks whether the dispersion among the five assessments is
systematically related to the institutional sefting in which the
bank is incorporated.
The main variables of interest are the inferaction terms
between legal origin (LegOT;) and the Bloomberg’s
country-level government climate scores (BLScT ),
covering both the overall Government Climate Risk score
and its three underlying pillars: the Carbon Transition,
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Power Sector Transition, and Climate Policy. The Carbon
Transition captures historical, current, and forward-looking
emissions performance, Power Sector Transition measures
progress and expected effort toward decarbonizing the
power mix, and Climate Policy reflects net-zero pledges,
green debt issuance, and renewable energy policy frame-
works. The structure of Bloomberg’s Government Climate
Risk score is reported in Table 2. The model is estimated for
each government climate score separately.

Estimating country-level interactions for each dispersion
measure (Equation 2) allows us to test whether the associ-
ation between government climate transition conditions and
bank-level ESG rating disagreement is conditional on the in-
sfitutional setting in which banks operate: LegO7; ; is
country-level indicator assigned to each bank based on its
country of incorporation, with common law banks coded
as 1 and civil law banks as O.

All country-level (CC;;_;) and banklevel (BC; ;_;) control
variables included in the regression are reported in Table 3.
Country-level and bank-level controls are included to ac-
count for alternative determinants of ESG rating disagree-
ment. At the country level, the model controls for the
regulatory quality and control of corruption, and GDP per
capita, as these variables capture the institutional quality,
and level of economic development in the bank’s country
of incorporation. Better institutions and greater economic
development are expected to be associated with lower
ESG disagreement. At the bank-level, the model controls
for ESG controversies (ESGovScr), size (LogTA), profit-
ability (ROA), board size (BrdSize), and board meet-
ing frequency (BrdMeet).

Since ESG rating disagreement may contemporaneously
affect bank characteristics and investor perceptions, all
explanatory variables are included with a one-year lag,
except for legal origin, which is time invariant. This ap-
proach ensures that the explanatory variables are ob-

served before the dependent variable and helps reduce
potential endogeneity arising from reverse causality or sim-
ultaneity. The model is estimated using pooled OLS with
year fixed effects y, to control for common time-specific
shocks affecting all observations in a given year. Standard
errors are clustered at the country level to account for
within-country correlation in the error term €; ; . over time.
The model is therefore intentionally conservative in its infer-
pretation. The inclusion of lagged controls, year fixed ef-
fects, and country-clustered standard errors helps align the
timing of explanatory variables and the dependent vari-
able, but it does not eliminate all endogeneity concerns. In
particular, internationally embedded banks may respond
simultaneously to domestic regulation, supranational dis-
closure standards, investor pressure, and rating-agency
expectations. The estimated coefficients should therefore
be interpreted as evidence of associations between institu-
tional environments and ESG rating disagreement, not as
causal effects of national institutions on rating outcomes.

3. Results and discussion
The first point to clarify is the role of the interaction terms.
Because legal origin (LegOT) is coded as 1 for common
law banks and O for civil law banks, the coefficient on each
lagged government score variable (CliRScr, CrbTScr,
PwrTScr and CliPScr) captures the association for
civil law banks, which form the reference category. The
interaction term indicates how this association differs for
common law banks. Accordingly, the relevant marginal
effect for common law banks is obtained by summing the
main coefficient on the government score (e.g., CLiRScr)
and the corresponding interaction coefficient
(e.g., LegOr x CliRScr)?. Finally, the coefficient on
LegOr captures the difference in ESG rating disagreement
between common law and civil law banks when the
lagged government climate score equals zero. Because

Table 2: Bloomberg’s Government Climate Risk score framework

Current performance

* Intensity
e Trend

Carbon Transition

Carbon outlook

* NDC ambition vs 1.5 °C budget
* Emissions gap vs 1.5 °C budget

Government

Current performance

* Fossil fuel generation
Renewable generation

Climate Risk

(Bloomberg) Power Sector Transition

Power outlook

Renewable shortfall 1.5 °C scenario
Wind and solar forecast

Coal forecast

Clean energy investment

Climate Policy

Climate scope power policy
* Green bonds issuance
* Net zero legislation status

Source: Own work based on Bloomberg Terminal.
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Table 3: Overview of county-specific and firm-specific variables, their data sources and adjustments

Variable | Variable name Description Dot source | Dofe© J el e Adjustment
collection frequency
- A dummy variable distinguishing | La Porta et al., . .
LegOr Legal origin civil law (0) from common law (1). (2008) Apr-24 2008 Static No adjustments
CliRScr Government Score on a scale of 0 to 10, Bloomberg Jul25 2021-2024 Annualized average based on
Climate Risk score where 10 represents the best. Terminal Quarterly quarterly data.
Carbon Transition Score on a scale of 0 to 10, Bloomberg 2021-2024 Annualized average based on
CrbTScr ) Jul-25
score where 10 represents the best. Terminal Quarterly quarterly data.
PwrTSer Power Sector Score on a scale of 0 to 10, Bloomberg Jul25 2021-2024 Annualized average based on
Transition score where 10 represents the best. Terminal Quarterly quarterly data.
CliPScr Climate Policy Score on a scale of 0 to 10, Bloomberg Jul25 2021-2024 Annualized average based on
score where 10 represents the best. Terminal Quarterly quarterly data.
Regulatory quality | Index on a scale from -2.5 t0 2.5, | World bank 2021-2024 | Both indices (RQInd and CClnd)
RQInd . - B Apr-26 S .
index where higher is better. open data Annual are combined info a single
Control of Index on a scale from -2.5 to 2.5, | World bank 2021-2024 .
CClnd corruption index where higher is better. open data Apr-26 Annual averaged varioble (RQCClnd).
logGDPoc Gross domestic GDP per capita, PPP, constant World bank Aor-26 2021-2024 Logarithm, measured in
9 P€ | product per capita 2021 USD. open data P Annual thousands of USD.
ESG controversies Score on a scale of O to 100, LSEG 2021-2024 .
ESGCovSer score where 100 represents the best. Workspace Apr-26 Annual* No adjusiments
logTA Total assets Denominated.in USD, LSEG Apr-26 2021-2024 Logarithm of total assets.
current prices. Workspace Annual
ROA Return on assets Ratio as a percentage. Wcl_iigace Apr-26 20%;;3324 No adjustments
Number of board )
BrdSize | members at the end The number of directors on the LSEG Apr-26 2021-2024 No adjustments
> board ranges from 5 to 28. Workspace Annual
of the fiscal year
Number of board
BrdMeet | meetings during the The gnnucl numlf)er Ofsboaig W LSkEG Apr-26 20%\] _20|24 No adjustments
year meetings ranges from 5 to 45. orkspace nnua

*Updates in case of a scandal reported in global media.

Source: Own work.

a value of zero is not the empirically central point of these
climate scores, the legal origin dummy should not be over-
interpreted on its own as an unconditional average differ-
ence between legal origin groups. Instead, the difference
between common law and civil law banks depends on the
level of the government climate score. Table 4 presents the
results of the eight model specifications.

RQ1 asked whether country-level climate transition and
climate-policy conditions are associated with bank-level
ESG rating disagreement. The answer is mixed and more
informative patterns emerge when the Government Climate
Risk score is decomposed info its underlying pillars. RQ2
asked whether the relationship between country-level cli-
mate conditions and ESG rating disagreement differs
across legal origin systems. The results provide partial sup-
port for this interpretation.

The results in Table 4 indicate that the overall Government
Climate Risk Score (CliRScr) may be too coarse. Models
(1) and (2) use the lagged overall Government Climate
Risk Score and neither the main effect nor its interaction
with legal origin is statistically significant for either SD or
CV dispersion measure. This suggests that the overall
Government Climate Risk score does not have a clear rela-
tionship with bank-level ESG disagreement in this sample.

24

The lack of significance is informative in itself: it implies that
the overall climate transition environment may be too
broad a measure, and that important heterogeneity is likely
hidden inside the separate pillars.

Once the score is decomposed, institutional heterogeneity
appears. Models (3) and (4) show the results for the Car-
bon Transition pillar. For SD (Model (3)), the main effect
of Carbon Transition is not significant for civil law banks
(0.204), but the interaction with common law is negative
and highly significant (—1.323, p<0.01). This means that
the relationship between Carbon Transition conditions and
ESG disagreement is significantly more negative in com-
mon law banks than in civil law banks. Put differently, an
improvement in the country’s Carbon Transition score is
associated with a stronger reduction in the absolute disper-
sion of ESG scores among common law banks. For CV
(Model (4)), the Carbon Transition coefficient is negative
and significant for civil law banks (—0.0204, p<0.05),
while the interaction is not statistically significant. This sug-
gests that better Carbon Transition performance is associ-
ated with lower relative ESG rating disagreement in civil
law banks, but there is no statistically reliable evidence
that this relationship differs between common law and
civil law banks when disagreement is measured using the
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Table 4: Pooled OLS estimates of the relationship between legal origin-government climate score
interactions and ESG rating disagreement measured by SD and CV

Model (1) (2) (3) (4) (5) (6) (7) (8)
ESGdisp SD Ccv SD cv SD Cv SD Cv
LeaO 7.422 0.135 6.202%** 0.0587 -0.131 0.00154 5731* 0.132*
o (4.737) (0.157) (2.089) (0.0924) (3.141) (0.102) (2.875) (0.0738)
0.658 0.0175
CliRScr
(0.459) (0.0122)
-1.738 -0.0355)
LegOr x CliRScr
(-1.200) (0.0346)
0.204 -0.0204**
CrbTScr
(0.263) (0.00780)
-1.323*** -0.0128
LegOr x CrbTScr
(0.373) (0.0152)
0.800* 0.00477
PwrTScr
(0.465) (0.0149)
0.167 -0.000821
LegOr % PwrTScr
(0.595) (0.0180)
0.206 0.00662
CliPScr
(0.547) (0.0157)
-1.729* -0.0422**
LegOr x CliPScr
(0.860) (0.0192)
0.662 0.0192 0.310 0.0220 0.967 0.0214 -1.205 0.0109
logGDPpc
(1.366) (0.0344) (1.379) (0.0390) (1.439) (0.0413) (1.412) (0.0330)
0.318 -0.0495 -0.435 -0.0406 -0.435 -0.0802** 0.762 -0.0624*
RQCCinnd
(-1.360) (0.0338) (-1.195) (0.0404) (-1.410) (0.0383) (-1.208) (0.0348)
0.0254** 0.0009* ** 0.0284** 0.0008*** 0.0194 0.00071** 0.0187 0.000601*
ESGCovScr
(0.0109) (0.00024) (0.0109) (0.00026) (0.0137) (0.00031) (0.0116) (0.0003)
loaTA -0.0528 0.000782 -0.0630 -0.00787 -0.225 0.000710 -0.222 0.00143
o
I (0.456) (0.0117) (0.429) (0.0130) (0.489) (0.0112) (0.401) (0.0113)
ROA 0.450 -0.0103 0.287 -0.0109 0.483 -0.00787 0.566 -0.00481
(0.358) (0.0106) (0.391) (0.00945) (0.284) (0.0119) (0.349) (0.0102)
BrdSi -0.0897 -0.00186 -0.0504 -0.00141 -0.108 -0.00409 -0.0273 -0.00411
rdSize
* (0.159) (0.00433) (0.153) (0.00406) (0.141) (0.00351) (0.164) (0.00437)
BrdM -0.0951* -0.00297* -0.0499 -0.00144 0.112** -0.0042*** 0.111%** -0.0043***
rdMeet
(0.0467) | (0.00162) | (0.0457) | (0.00125) | (0.0441) | (0.00134) | (0.0380) | (0.00116)
c 25.44 0.238 22.85 0.413 32.88 0.193 36.79* 0.280
(23.11) (0.599) (22.35) (0.644) (25.14) (0.625) (21.55) (0.492)
Observat. 223 223 229 229 223 223 223 223
R-squared 0.171 0.356 0.194 0.399 0.174 0.327 0.186 0.356

Note: The regressions are estimated using the pooled OLS model with year fixed effects. The year fixed effects are included to control for
common time-specific shocks affecting all banks in a given year, while standard errors are clustered at the country level to account for within-
country correlation over time. The number of observations is lower than the maximum possible balanced panel of 279 bank-year observations,
based on 93 banks observed over three years, because some observations are lost due to missing values in the lagged explanatory and control
variables. The number of observations differs across specifications because data availability varies.

coefficient of variation. Taken together, the Carbon Transi- Models (5) and (6) focus on the Power Sector Transition
tion results are meaningful, although not fully consistent pillar. Here, the main effect on SD (Model (5)) is positive
across the two disagreement measures. The SD results and weakly significant (0.800, p<0.10), while the inter-
point to a stronger role of Carbon Transition conditions in action with legal origin is not significant. Thus, in civil law
explaining ESG disagreement among common law banks,  banks, stronger Power Sector Transition conditions are as-
whereas the CV results are mainly driven by the negative sociated with higher absolute ESG disagreement, and
baseline relationship observed for civil law banks. there is no evidence that this relationship differs systemati-

5/2026 &



ARTICLES

cally between civil law and common law banks. For CV
(Model (6)), neither the main effect nor the interaction is
significant. Since significance appears only for the stan-
dard deviation and only at the 10% level, the evidence is
weak. Still, the positive sign is interesting. It may suggest
that improvements in Power Sector Transition create more
room for heterogeneous judgments among rating providers
rather than less.

Models (7) and (8) examine the Climate Policy pillar, and
this is where the legal origin interaction is most clearly vis-
ible across both disagreement measures. The main effect of
Climate Policy is not significant in either specification, imply-
ing no clear association for civil law banks. However, the
interaction with common law is negative and significant for
both SD (—1.729, p<0.10) and CV (-0.0422, p<0.05).
This means that the slope of Climate Policy is significantly
more negative in common law countries than in civil law ju-
risdictions. In substantive terms, stronger Climate Policy con-
ditions appear to be associated with lower ESG
disagreement among common law banks, whereas such a
pattern is not evident in civil law banks. This is an important
result because Climate Policy is the pillar that most directly
captures the institutional commitment of the Government en-
vironment through net-zero legislation, green debt issuance,
and policy support.

Common law jurisdiction is often more market-oriented,
which may make climate-related signals more comparable
and more directly incorporated into ESG assessments. By
contrast, civil law jurisdictions tend to rely more heavily on
formal regulation and stakeholder-oriented disclosure
requirements. While this may increase the amount of avail-
able ESG information, greater disclosure does not necess-
arily lead to greater rating agreement. Instead, richer or
more complex information may allow rating providers to
apply different interpretations, thereby sustaining or even
increasing disagreement (see Christensen et al., 2022).
Among the lagged controls, several patterns deserve atten-
tion. The coefficient on logGDP per capita is consistently
insignificant. This suggests that, once climate scores, legal
origin, and other institutional and bank-level controls are
taken into account, general economic development does
not have an independent association with ESG disagree-
ment in this sample. The coefficient on RQCC is negative in
all CV models and becomes significant in Models (6) and
(8). This indicates that better regulatory quality and control
of corruption are associated with lower relative ESG dis-
agreement, especially in the models using the Power Sector
Transition and Climate Policy pillars. This is intuitive:
stronger institutions should improve the reliability and com-
parability of underlying information, making it easier for rat-

ing providers to converge in their ESG assessments. The
fact that significance appears more clearly for CV than for
SD suggests that institutional quality may matter more for
the relative than the absolute dispersion of ratings.

The coefficient on ESG Controversies score is one of the
most robust findings in the Table 4. It is positive and signifi-
cant in all CV models and in the first two SD models. Since
higher values of the controversies score indicate fewer con-
troversies or a better controversies profile, this positive sign
implies that banks with better controversy records tend to
exhibit higher ESG disagreement, not lower. Although this
result may appear counterintuitive, one possible inferpre-
tation is that major controversies create salient and widely
observable signals that rating providers incorporate in a
more similar way, thereby reducing disagreement.

The coefficients on logT A and ROA are uniformly insig-
nificant. Thus, neither bank size nor profitability seems to
explain ESG disagreement once the broader institutional
and governance factors are controlled. Board size is also
insignificant throughout. This indicates that the number of
directors alone is not systematically related to lower or
higher ESG disagreement. By contrast, board meetings is a
strong and consistent control. The coefficient is negative in
all models and statistically significant in six of the eight
specifications, including both SD and CV measures in sev-
eral cases. Because this variable is lagged, the interpre-
tation is that more active boards in the previous period are
associated with lower current ESG disagreement. This is an
important result. It suggests that board diligence, rather
than board structure in the narrow sense, may improve the
consistency and quality of ESG-related reporting or over-
sight, thereby reducing the scope for divergent assessments
by rating providers.Taken together, the regression results
suggest that bank-level ESG rating disagreement is shaped
by specific dimensions of the climate transition environment,
and that these effects are conditioned by legal origin of the
county of incorporation, particularly in the case of Carbon
Transition and Climate Policy. ESG rating disagreement
across providers appears fo be less about the scale or short
run profitability of the bank and more about the institutional
environment and certain aspects of governance. The study
is subject to several limitations. The sample is limited to
banks with ratings from all five providers and covers only
the 2022-2024 period. For the banks in this sample, infer-
national capital-market exposure may also reduce the mar-
ginal influence of domestic institutional differences. Large
listed banks are likely to face similar reporting expectations
from global investors and ESG data providers. This com-
mon international layer can make the country-level effect
harder to detect and can contribute to results that are statis-
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tically significant in some specifications but not in others.
The findings should consequently be read as partial evi-
dence that institutional context conditions ESG rating dis-
agreement, rather than as evidence that national institutions
are the primary driver of disagreement. The analysis also
focuses on association rather than causality. Future re-
search could extend the time period, increase sample size,
examine individual ESG pillars separately, and include
direct measures of internationalization, such as foreign
ownership, crosslisting, infernational bond issuance, or the
share of wholesale market funding, to test whether do-
mestic institutional effects are weaker for more inter-
nationally integrated banks. Further robustness tests using
alternative disagreement measures, marginal effect plots,
and post estimation tests of interaction effects would also
strengthen the interpretation of the results.

4. Conclusion
This paper examined ESG rating disagreement in the bank-
ing sector by shifting attention from the level of ESG scores
to the dispersion of ESG scores across providers. Using
ESG scores from Bloomberg, LSEG, S&P Global, MSC],
and Sustainalytics for a sample of 93 publicly listed banks
over the 2022-2024 period, the paper documents sub-
stantial cross-provider variation in ESG scores. Although
the pairwise correlations among providers are positive,
they remain far from perfect, indicating that ESG ratings
capture a common underlying signal but also reflect mean-
ingful methodological and interpretive differences across
rating providers.
The empirical analysis suggest that broader institutional
and country-level conditions are also relevant in explaining
bank-evel ESG rating disagreement. The overall Bloom-
berg Government Climate Risk score does not show a clear
relationship with ESG rating disagreement, suggesting that
the aggregate score may be too broad to capture the
mechanisms affecting rafing dispersion. Once the score is
decomposed, however, more informative patterns emerge.
Carbon Transition and Climate Policy are the most relevant
components, particularly through their interaction with legal
origin. The results indicate that stronger Carbon Transition
and Climate Policy conditions are associated with lower
ESG rating disagreement among common law banks,
while the same pattern is weaker or not evident among civil
law banks. These findings suggest that certain country-level
climate-policy and legal conditions appear to be associ-
ated with how consistently ESG providers evaluate banks.
This reinforces the need to inferpret ESG ratings jointly
through provider methodology, bank characteristics, and
instituional context.
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The control variables provide additional insights. General
economic development, bank size, profitability, and board
size do not appear to explain ESG rating disagreement in
a consistent way. By contrast, stronger institutional quality is
associated with lower relative disagreement in some spec-
ifications, and more frequent board meetings are consist-
ently associated with lower disagreement. The positive
coefficient on ESG controversies scores suggests that banks
with fewer controversies may display greater rating disper-
sion, possibly because major controversies create more vis-
ible and comparable signals for rating agencies. This
interpretation should be treated cautiously, but it highlights
the importance of information salience in ESG assessment.
Overall, the findings imply that ESG rating disagreement is
shaped not only by differences between rating providers,
but also by the institutional and policy environments in
which banks operate. For market participants, this means
that ESG scores should not be treated as neutral or fully in-
terchangeable measures of sustainability performance. In-
stead, users of ESG ratings should consider the provider,
the underlying methodology, and the country-level context
in which the rated firm operates. For regulators and stan-
dard setters, the results suggest that improving ESG com-
parability may require not only more disclosure, but also
clearer and more consistent frameworks for interpreting cli-
mate-related and governance-related information.
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Appendix

Table A1: Distribution of sampled banks by country
of incorporation and legal origin

Table A2: Descriptive statistics for ESG scores across
rating providers

Variable Obs. | Mean | Std. dev. | Min | Max

Bloomberg ESG score | 279 | 33.27 12.76 4.40 | 64.70
LSEG ESG score 279 | 66.65 14.84 8.71 | 92.78
S&P Global ESG score | 279 | 69.79 25.58 2 100

MSCI ESG score 279 | 64.91

Sustainalytics ESG 279
score, adjusted

1717 9 100

76.18 5.80 61.80 | 91.17

Average ESG score 279

f 62.16
across providers

12.80 | 20.10 | 82.71

Note: The table reports descriptive statistics for ESG scores assigned
by Bloomberg, LSEG, S&P Global, MSCI, and Sustainalytics,
together with the average ESG score across providers. All ESG
scores are expressed on a common 0-100 scale, where 100 denotes
better ESG performance. The 279 observations correspond to 93
banks observed over the 2022-2024 period.

Table A3: Descriptive statistics for country-level government
climate scores

Variable Obs. | Mean | Std. dev. | Min | Max

Note: The table reports the number of unique banks in the final
sample by country of incorporation and legal origin. Common law
corresponds to LegOr = 1, while civil law corresponds to LegOr = 0.
The sample contains 93 banks from 31 countries. Because the panel
is fully balanced over 2022-2024, each bank contributes three bank-
year observations. The country distribution provides context for
interpreting the legal-origin interaction terms in the empirical analysis.

e

Government climate risk
Country of incorporation Legal origin Number of banks score 364 | 401 107 176 | 6.92
China Civil law 19 Carbon transition score 372 | 3.89 1.93 0.95 | 8.66
Taiwan Civil law 9
Japan Civil law 7 Power seclor ransiion | 3¢ | 484 | 1.16 | 2.43 | 835
South Africa Common law 4
Malaysia Common law 4 Climate policy score 364 | 3.59 1.22 0.39 | 6.22
Poland Civil | 3
Sl - 2 Note: The table reports descriptive statistics for Bloomberg
Saudi Arabia Common law 3 . . ; . 2
: — Government Climate risk score and their underlying pillars: Carbon
Indonesia Civil law 3 Transition, Power Sector Transition, and Climate Policy. Scores are
Israel Common law 3 measured on a 0-10 scale, where higher values indicate better
Spain Civil law 3 climatetransition or climate-policy conditions. The number of
Chile Civil law 3 observations differs across variables because data availability varies
- by country and year. These variables are used as country-level
Australia Common law 3 . . s .
— — explanatory variables in the empirical analysis.
Philippines Civil law 3
Singapore ConTn.lon law 3 Table A4: Descriptive statistics for institutional and bank-level
Turkey Civil law 2 control variables
Korea, Rep. Civil law 2
Hong Kong Common law 2 Variable Obs. | Mean | Std. dev. | Min | Max
Canada Common law 2 Regulatory quality and
United Arab Emirates Common law 2 control of corruption 372 0.69 0.72 0.57 | 2.16
- — index
Brazil Civil law 2
Kuwait Civil law 1 GDP per capita, PP | 336 | 1045 | 061 | 909 |11.80
— (log)
Denmark Civil law 1 £5G comt -
Hungary Civil law 1 oaeres 371 | 8869 | 2374 | 815 | 100
Thailand Common law 1
— Total assets (log) 372 | 26.25 1.27 23.06 | 29.41
Sweden Civil law 1
France Civil law 1 Return on assets 372 1.50 1.79 -0.31 | 16.70
Italy Civil law 1
— Board size 371 12.20 3.38 5 28
Germany Civil law 1
Belgium Civil law 1 Board meetings 342 | 1371 7.25 5 45
Qatar Civil law 1 Nofe: The fab] descrio tics for lovel and
Mexico Civil law 1 ote: The table reports descriptive statistics for the country-level an

bank-level control variables. The regulatory quality and control of
corruption index summarizes institutional quality, with higher values
indicating stronger institutions. GDP per capita, PPP is reported in
logarithmic form. The ESG controversies score is measured on a O-
100 scale, where higher values indicate fewer or less severe
controversies. Total assets are reported in logarithmic form. Return on
assets measures bank profitability, while board size and board
meetings capture board structure and board activity.
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