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Nikolaos Daskalakis (Greece), Fotios S. Milienos (Greece)

ACCESS TO INSURANCE
FOR EUROPEAN SMES:
PATTERNS, CLUSTERS,

AND POLICY IMPLICATIONS

Abstract

The study aims to explore the insurance profiles of SMEs and to identify access gaps
across different firm categories, using the Ipsos European Public Affairs survey dataset,
which consists of 8,187 SMEs from Europe. This dataset was analyzed using multiple
correspondence analysis, cluster analysis, and discriminant analysis. Results show
clear evidence of ownership concentration in a few insurance products: commercial
motor (64.3% of SMEs own such an insurance), general liability (54.4%), and work-
ers’ compensation (46.1%). On the other hand, uptake is lowest for cyber insurance
(15.3%), non-damage business interruption (14.5%), and commercial insurance with
business interruption (20.3%); notably, 8.2% report no insurance product ownership.
Furthermore, three behavioral clusters were identified: minimally insured (n = 3,604;
mean 1.58 policies), moderately insured (n = 2,603; mean 5.22), and broadly insured
(n = 1,980; mean 6.73). Also, portfolios exhibit structured “baskets” with frequent
co-ownership of general liability and motor (40%). Findings document systematic,
demography-linked disparities and actionable access gaps. The study concludes that
persistent disparities in access are linked to firm size, age, and turnover, underscoring
the need for tailored policy measures and market solutions to address inclusion gaps.
The practical value of this study lies in providing evidence-based insights for insurers,
regulators, and policymakers seeking to expand SME risk protection.

Keywords small and medium enterprises, insurance, machine
learning, insurance profile, cluster analysis, insurance
access gaps

JEL Classification G22,126, M21

INTRODUCTION

Micro, small, and medium enterprises (SMEs) constitute a fundamental
pillar of both global and European economies. They represent the over-
whelming majority of businesses and account for substantial shares of
employment and value-added. Specifically, the United Nations (2023)
reports that they account for 90% of businesses, 60 to 70% of employ-
ment, and 50% of GDP worldwide, while the World Bank reports that
they generate seven out of ten formal jobs. In Europe, SMEs account for
99.8% of the total number of enterprises; they employ 64.4% of the total
employees and produce 51.8% of the total value added (Di Bella et al.,
2023). Yet, despite their critical economic role and exposure to a wide
array of risks, the insurance behavior of SMEs remains a significant-
ly under-investigated topic in academic literature. Unlike larger firms,
whose insurance decisions have been studied through various theoreti-
cal and empirical lenses, SMEs are often treated as a residual category
in research, frequently overlooked due to perceived data limitations or
presumed simplicity in their decision-making.

This oversight is problematic. SMEs face distinct challenges in manag-
ing operational, financial, and emerging risks (e.g., cyber threats, cli-
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mate events), and yet there is a lack of structured knowledge about how these businesses access and
utilize insurance to mitigate such exposures. Existing regulatory and policy initiatives have similar-
ly noted this gap. For instance, a 2022 position paper by the Insurance and Reinsurance Stakeholder
Group of the European Insurance and Occupational Pensions Authority (IRSG-EIOPA, 2022) explicitly
highlights the absence of comprehensive data on SME insurance coverage, describing it as a barrier to
informed policy development.

The scientific problem underlying this study, therefore, lies in the insufficient understanding of how
SMEs interact with the insurance market, particularly in terms of their product ownership patterns,
access gaps, and segmentation based on firm characteristics. There is a need to move beyond anecdotal
or single-country insights toward a more systematic, data-driven understanding of insurance behavior
across the SME spectrum. Addressing this problem requires not only new data but also appropriate
analytical tools that can uncover latent structures in insurance usage across diverse enterprises. This
study responds to this problem by using the Ipsos European Public Affairs survey dataset and applying
advanced machine learning techniques to explore the structure of insurance product ownership among
SMEs. The goal is to provide an empirical depiction of SME insurance profiles, offering foundational

insights into an area that remains largely opaque in both academic and policy discourse.

1. LITERATURE REVIEW

Research on the corporate demand for insurance
has its theoretical roots in risk management and
agency theory. Mayers and Smith (1982) laid the
foundation by suggesting that firms transfer risk to
insurers to reduce overall firm costs and enhance
value, particularly when internal risk-bearing is in-
efficient. They later extended this work by linking
insurance uptake to risky debt exposure (Mayers &
Smith, 1987) and reinsurance demand (Mayers &
Smith, 1990), identifying factors such as firm size,
credit standing, and geographic concentration as
key determinants. This general framework is ex-
panded by researchers to integrate perspectives on
tax incentives (Wakeman, 1980), agency conflicts
(Jensen & Meckling, 1976; Fama, 1980), and finan-
cial contracting (Smith & Warner, 1979).

Empirical studies followed, confirming and refin-
ing these theoretical predictions in various coun-
try contexts. Yamori (1999), for instance, demon-
strated that small Japanese firms purchase more
insurance than large ones, though leverage and
regulatory factors also played a role. However, the
study found limited evidence for links between
ownership structure or tax incentives and insur-
ance decisions. Similar efforts by Davidson et al.
(1992) and O’Sullivan (1997) examined U.S. and
U.K. firms, respectively, but remained focused on
large corporations. Regan and Hur (2007) ana-
lyzed Korean non-financial firms, while Hoyt and
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Khang (2000) and Zou and Adams (2006) extend-
ed this line of research to examine corporate prop-
erty insurance and its determinants. All above
mentioned studies share a common feature; they
focused on large corporations.

Despite these developments at the large corpora-
tions” level, insurance decisions of micro, small,
and medium enterprises (SMEs) remain vastly
under-explored. However, SMEs and large corpo-
rations differ significantly at various levels. Torres
and Julien (2005) were among the first to empha-
size that SMEs are not merely scaled-down ver-
sions of large corporations but operate with dis-
tinctive managerial behaviors. This specificity
affects financial decisions ranging from capital
structure (Beck & Demirgii¢-Kunt, 2006; Hall et
al., 2004; Psillaki & Daskalakis, 2009) to invest-
ment choices (Danielsson & Scott, 2006; Ekanem
& Smallbone, 2007; Lazaridis, 2004), and should,
by extension, influence insurance behavior as well.

To date, the academic literature on SME insurance
uptake is remarkably thin. Asai (2019) is a notable
exception, using a dataset of 767 Japanese manu-
facturing SMEs to explore the demand for prop-
erty liability insurance. His framework proposed
that insurance demand increases with financial
constraints, tax incentives, and creditworthiness,
while firms at higher risk of bankruptcy may para-
doxically be less likely to purchase coverage. The
study also noted that firm size plays a role, with
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smaller enterprises more inclined to purchase in-
surance. Ricci and Santilli (2024) added another
dimension by linking higher financial literacy
among Italian entrepreneurs with a greater like-
lihood of purchasing business interruption in-
surance, suggesting that knowledge gaps may be
just as important as financial ones in determin-
ing coverage levels. The behavioral dynamics of
insurance demand have also begun to attract in-
terest. Ding and Deng (2024), for example, exam-
ined how typhoon-related damage in China in-
fluences future insurance uptake. Their findings
suggest that firms revise their risk perception not
only based on direct experience but also through
upstream and downstream connections, indicat-
ing that network effects, rather than isolated in-
cidents, may shape firm-level insurance behavior.
This contrasts with household behavior and adds
complexity to how SMEs might view indirect risks.

Policy and regulatory bodies have similarly not-
ed this data gap. The Insurance and Reinsurance
Stakeholder Group (IRSG) of the European
Insurance and Occupational Pensions Authority
(EIOPA) emphasized the absence of detailed in-
formation on SME insurance access in the EU, ar-
guing that this limits the ability to develop appro-
priate regulatory or market interventions (IRSG-
EIOPA, 2022). While existing surveys like the
Survey on the Access to Finance of Enterprises of
the European Central Bank (ECB-SAFE) and the
Investment Survey of the European Investment
Bank (EIB-IS) offer insights into SME finance
and investment, they omit insurance data, leav-
ing a blind spot in understanding how SMEs
manage risk exposure. Given the structural im-
portance of SMEs, as recognized by the European
Commission (Di Bella et al., 2023) and the World
Bank (2021), a more targeted analysis of SME in-
surance needs is needed.

Methodologically, prior studies have often relied
on limited sample sizes or focused on a single in-
surance product. Moreover, they rarely investigate
the co-ownership of multiple insurance types or
attempt to segment SMEs into typologies based
on their insurance behaviors. Kumar et al. (2020)
and Sarwary (2019) provide systematic reviews in
the areas of capital structure and capital budget-
ing, but equivalent reviews in insurance research
- particularly with a focus on SMEs - are lacking.
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This highlights a clear opportunity for multi-vari-
able approaches, such as clustering and correspon-
dence analysis, to provide a more granular under-
standing of insurance behavior.

Taken together, these findings underline a per-
sistent empirical and theoretical gap in the liter-
ature: while corporate insurance decisions have
been studied extensively in large firms, the SME
segment remains under-researched due to data
limitations and methodological constraints. Most
existing studies offer narrow, country-specific in-
sights and fail to account for the complex, multi-
product insurance choices SMEs must make. This
study seeks to address these gaps by analyzing a
large dataset of SMEs in Europe, applying ma-
chine learning techniques to explore insurance
product ownership patterns and access disparities.
It aims to contribute new evidence to this under-
developed field and support the development of
more inclusive insurance policies for SMEs.

2. DATA AND METHODS

The IRSG-EIOPA (2022) position paper concludes
that additional data is required to monitor SMEs’
access to insurance. Following this, EIOPA com-
missioned Ipsos European Public Affairs to con-
duct a relevant survey. The dataset used in this
study was thus formed by a survey conducted by
Ipsos European Public Affairs at the request of the
European Insurance and Occupational Pensions
Authority. The survey was designed to capture
European SMESs’ access to insurance, including
the most important insurance products that SMEs
could buy.

Between 15 June and 1 July 2022, Ipsos European
Public Affairs carried out a Flash Eurobarometer
on SME trends in insurance services at the request
of the European Insurance and Occupational
Pensions  Authority (EIOPA). This Flash
Eurobarometer covers small and medium-sized
enterprises, active in manufacturing (NACE cat-
egory C), industry (NACE categories B, D, E, F),
retail (NACE category G), services (NACE cat-
egories, H, I, ], L, M, N, R, S), and within the
European Union. Interviews were conducted with
individuals holding decision-making responsibili-
ties (managing director, general manager, CEO, fi-
nancial director), those leading commercial ac-
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tivities (commercial manager, sales manager, mar-
keting manager), or a legal officer. All interviews
were carried out via Computer-Assisted Telephone
Interviewing (CATI).

The sample was selected from an international
business database. Sampling targets were defined
on both company size (using three different rang-
es: 1-9 employees, 10-49 employees, and 50-249
employees) and sectors (industry, manufacturing,
retail, and services). These sampling targets were
adjusted according to the country’s universe, but
were also justified in order to ensure that the sam-
ple was large enough in every cell.

Table 1 shows the main sample demographics;
more than half of the sample consists of micro
enterprises (4,406; 53.8%), while the rest are small
(2,466; 30.1%) or medium (1,315; 16.1%) enterpris-
es. Most of them operate for more than 10 years
(5,815, 71.0%), while their total turnover is main-
ly allocated around €100k to €500k (1,731; 21.1%)
and €500k to €10m (2,776; 33.9%).

Table 1. Sample demographics: age, total
turnover, SME category

Respondents N %
Age
l.lessthanlyear

- Tmo

Don’t know/No answer 0.1

Total Turnover

Ltessthan€2sk .. 86
2 More than €25k to €50k B
3. More than €50k to €100k 82
.4 More than €100k to €250k LAtz
.5: More than €250k €500k 29
.5 More than €500k to €2m et
J:Morethan €2mto €10m Lo
.8 More than €10m to €50m Vo2
9. Morethan€50m L
Dot know/No Answer . Ll
SME Category R
1. micro (1to 9 employees) 238
.2;small (10to 49 employees) LL30r
3. medium (50 to 249 employees) el

Total 100

Note: The numbers that appear next to each category cor-

respond to the respective coding in the dataset file.

Insurance Markets and Companies, Volume 16, Issue 2, 2025

In this paper, the respondents’ demographics are
combined with their answers in two specific ques-
tions of the questionnaire, asking respondents to
answer a. whether they own specific insurance
products, and b. whether the ones not owning
them, consider them important. The respondents
were asked to answer these two questions on a list
of 11 products in total'.

The analytical workflow comprised six stages: vari-
able construction, descriptive profiling, dimen-
sionality reduction, clustering, validation, and in-
ferential comparisons. The objective was to derive
coverage patterns, quantify access gaps, and relate
resulting profiles to firm demographics.

Binary ownership indicators were constructed
for each of eleven named insurance products by
coding affirmative responses as 1 and negative re-
sponses as 0. Responses such as “Other insurance,”
‘None of these,” and “Don’t know/No answer”

were retained for transparency in descriptive tab-
ulations but excluded from multivariate proce-
dures that require comparable product indicators.
A concise perceived-access metric was defined for
each product as the ratio of the share indicating a
product is ‘important but not owned’ to the share
currently owning it. This gap ratio complements
raw percentages by summarizing unmet demand
relative to uptake; larger values denote more pro-
nounced perceived access gaps. Observations
with “Don’t know/No answer” were omitted from
inferential tests and from correspondence and
clustering analyses; no imputation was applied.
Descriptive profiling summarized sample compo-
sition by size, age, and turnover; reported owner-
ship rates at the aggregate and across demographic
strata; and identified frequent co-ownership pairs
and tuples that illuminate how coverage portfolios
are assembled. These results provide an interpre-
table baseline for multivariate analyses.

¢

Multiple correspondence analysis (MCA) was
then applied, using the “MCA” function of
“FactoMineR” R-package (Husson et al., 2020) to
the eleven binary indicators to characterize the
multivariate structure of product ownership. In
this study, MCA works as a dimensionality-re-
duction and visualization tool (e.g., Everitt, 2006).

1 The exact wording of the questions, as asked to entrepreneurs, is shown at the Appendix A.

http://dx.doi.org/10.21511/ins.16(2).2025.08
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Component contributions and squared cosines
(cos®) were inspected to identify products that de-
fine the leading axes, the proportion of variance
explained by the principal dimensions was re-
ported, and the positions of firms and products in
the latent space were examined. The MCA coordi-
nates served as inputs to a subsequent clustering
stage to detect distinct coverage profiles. The num-
ber of clusters was selected using the “NbClust”
R-package (Charrad et al, 2014) across candidate
solutions from two to ten, evaluating multiple
distance measures (Euclidean, Manhattan, maxi-
mum, Canberra, and Minkowski) and partition-
ing or linkage methods (k-means, ward.D, ward.
D2, single, complete, and average). The solution
most frequently recommended across criteria was
adopted, and the final partition was estimated
with k-means under Euclidean distance. Cluster
separation was examined visually on the leading
MCA dimensions and validated via discriminant
analysis.

Profiles were then related to firm demograph-
ics. Differences in proportions were assessed
with chi-square tests, while differences in counts
- such as the number of policies held — were eval-
uated using Kruskal-Wallis tests, followed by
Bonferroni-adjusted simultaneous confidence in-
tervals for post-hoc contrasts. Interpretation syn-

thesizes three complements: descriptive highlights
of high- and low-uptake products and common
baskets of covers; gap ratios that flag products
with pronounced unmet demand (notably cyber
and property cover with business interruption);
and the cluster typology that distinguishes mini-
mally, moderately, and broadly insured segments
across size, age, and turnover. All computations
were conducted in R (R Core Team, 2020).

3. RESULTS AND DISCUSSION

The response frequencies per insurance policy,
which SMEs held for business purposes, are shown
in Table 2. An interesting and encouraging result
is that less than one out of ten SMEs (8.2%) men-
tioned that they do not own any insurance at all.
With regard to policy popularity, the three most
popular insurance products are “Commercial mo-
tor insurance” (64.3% responded that they own it),
“Commercial general liability insurance” (54.4%)
and “Worker’s compensation” (46.1%), whereas
the three least popular are, “Non-damage busi-
ness interruption insurance” (14.5%), “Cyber and
data security insurance” (15.3) and “Commercial
property & casualty insurance with business in-
terruption” (20.3%). It is worth mentioning that
these responses provide interesting insights into

Table 2. Insurance products that SMEs own, or do not own but consider important

Insurance products

" Insurance products that :
SMEs do not own but

Ratio
of Important

Insurance Products: that SMEs own consider important* | but do not own
N % : N : % / Own
e e S og o s m4 os
(;Snjmerqal propg;tr\]/ (Kz()casualty insurance with 1658 0.3 1,415 173 0.85
......... ty damage from natural disasters (3) 3,69i 45.1 : 4.7 .
1,184 i4.5 53 037 o
4452 | SA4 513 63 012
Scr:/];erzsglzrgg;I|ab|||ty|nsurance/Errors&om|55|ons 3,685 450 490 6.0 013
3772 461 422 5.2 LML
2,359 28.8 b 454 55 N
1,250 15.3 572 7.0 0.46
5265 643 . 146 L8 003
2,459 300 263 32 B EE T
861 10.5 4.0
668 82 187 o T
Don’t know (14) 121 1.5 4.6 : -

Note: * Only one of the policies must be selected.

100

http://dx.doi.org/10.21511/ins.16(2).2025.08



the use of insurance products. For example, an in-
teresting finding is that relatively new risks, such
as cyber risks, are not yet popular among SME
owners, and that risks linked with climate change,
such as natural disaster insurance, are also not
listed among the first three.

The second part of Table 2 includes the response
frequencies per insurance policy that SMEs do
not own but are considered important for their
business activities. A notable finding is that all
three least popular products in terms of usage, as
shown in Table 2, are among the four most popu-
lar products that SMEs would like to access. This
implies that the low usage scores, as recorded in
the first part of Table 2, do not necessarily mean
a lack of interest, but rather a lack of access. To
further explore this finding, the ratio of the per-
centages of the “Important but do not own” to
the “Own policies” (last column) was calculated,
to measure the relative perceived gap in the access
of each insurance product. Specifically, the higher
the ratio the higher the perceived gap; for exam-
ple, if only 20.3% of SMEs reported that they own
“Commercial property & casualty insurance with
business interruption” and 17.3% of them would
like to own it, the ratio of 0.85 implies relatively
low levels of possession and high levels of desire
to get access to this policy, so, high levels of gap.
Moreover, the respective, for example, 64.3% that

Insurance Markets and Companies, Volume 16, Issue 2, 2025

own “Commercial motor insurance” against the
only 1.8% that would like to own it (correspond-
ing ratio of 0.03), implies relatively high levels
of possession and low levels of desire to gain ac-
cess to this policy, so, low levels of gap. Looking
at the ratios, the three most-desired policies with
consequent low access are “Commercial property
and casualty insurance with business interrup-
tion”, “Cyber and data security insurance”, and
“Commercial property and casualty insurance
without business interruption coverage”. Table 3
illustrates how the proportion of policies varies
across different categories of SMEs, their age, and
their total turnover.

For instance, the proportion of SMEs that own
“Commercial property and casualty insurance
with business interruption coverage” ranges from
15.6% for micro enterprises to 30.5% for medium
enterprises. Generally, as the employment catego-
ry increases, so does the proportion of SMEs that
hold this insurance. This is also the case for age,
although in many cases, the first and last catego-
ries revealed the greatest proportions. The same
trend is evident for total turnover, with larger
turnovers corresponding to higher proportions
of SMEs holding insurance policies. These find-
ings are further confirmed by the last column of
Table 3, which shows the mean value of the num-
ber of policies held for each category of employ-

Table 3. Proportion (%) of SMEs that own each insurance product, within the SME categories,
Age and Total Turnover; number of owned policies (in total) across categories

L Insurance product* Number of owned
SMEs Criteria T T T T T T T T T T ;
1 2 3:4:5 6 7 8 9 : 10 : 11 :Other None: Don’t know : products (means)
(1 215156373 121 470400382 224 117 560263 86 : 133 . ~ 14 . 337
SME 2 1271:231:519:174:61.4:49.1:541:34.0:176:73.4:33.9: 12.0 1.5 455
CAtEEOrY  ierrivdsiorts o s T T T L S T T T G T TR e T T
,,,,,,,,,,,,,,,,,, 3 4141 01, BRI
A 2 1.2 .
& 3
""""""""" 4
1
2
3
4
Total
5
Turnover
6
7
8 272 2
:9 :299:40.2:575:356:79.3:575:70.1:49.4:39.1:83.9:54.0: 2.3

Note: * Which policy corresponds to 1, 2, ..., 14, can be found in Table 2.

http://dx.doi.org/10.21511/ins.16(2).2025.08
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ment, age, and total turnover, separately. For ex-
ample, micro companies hold an average of 3.37
policies, small companies hold 4.55 policies, and
medium companies hold 4.98 policies. A similar
pattern is observed for total turnover: as turnover
increases, the average number of policies also in-
creases. Additionally, the average number of poli-
cies is higher for younger and older enterprises,
while middle-aged companies have relatively few-
er policies.

Table 4 provides the proportion of SMEs that
hold various pairs of policies. Notably, 40% of
SMEs hold both “Commercial General Liability
Insurance (5)” and “Motor insurance (10)”. Other
popular pairs of policies include:

a) “Commercial general liability insurance (5)”
and “Worker’s compensation (7)” (34.8%);

b) “Commercial motor insurance (10)” and
“Worker’s compensation (7)” (34.0%);

¢) “Commercial general liability insurance (5)”
and “Professional liability insurance/errors &
omissions coverage (6)” (33.8%);

d) “Commercial motor insurance (10)” and
“Professional liability insurance/errors &
omissions coverage (6)” (32.7%); and

e) “Commercial motor insurance (10)” and
“Coverage for property damage from natural
disasters (3)” (34.2%).

Furthermore, the last part of Table 4 refers to the
frequency of how many SMEs hold (in total) 0, or
1, etc., 12 of the policies (including the option “oth-
er”); as can be seen, there are only 16 SMEs which
hold 11 of the policies, whereas most of them (ap-
proximately, 55.1%) hold 4 or more of the policies.
Of the same nature is Table 5, wherein the 40 most
selected combinations of three or four policies
are mentioned; it is worth noting that the (over-
all) mean value of the number of policies held by
SMEs is 3.98 (median = 4.00, std = 2.60).

An important pattern emerging from the analy-
sis is that certain insurance products tend to be
selected together by SMEs, forming distinct “bas-
kets” of coverage. The most frequently co-owned
products include coverage for property damage
from natural disasters, commercial general liabil-
ity insurance, professional liability insurance (er-
rors and omissions), workers’ compensation, and
commercial motor insurance. This clustering re-
flects the perceived complementarity of these poli-
cies: general and professional liability provide ba-
sic protection against third-party claims, while
workers’ compensation and motor insurance are
often regulatory or operational necessities, and
property damage insurance addresses tangible
risk exposure.

The multiple correspondence analysis (MCA) pro-
vides further insights into these patterns by il-
lustrating how products are positioned in a mul-
tidimensional insurance “space” (Figures 1 and
2). The first two principal dimensions account for

Table 4. Proportion of SMEs (%) with two specific insurance products, along with the number of SMEs

with 0, 1, ..., 12 policies (in total)

Prop. for each combination of two products

Owned products

Insurance product* Total | N
o 0 789
.- s s S
0. - 2
_ 3
ST T .
a3 _ 5
[0}
B REETE 6
C 8= -
22 - L8
1oz D
9 - 1o
P - o
S, i2 0

Note: * Which product corresponds to 1, 2, ..., 12, can be found on Table 2.
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Table 5. 40 most owned combinations of three or four insurance products

Three products

Four products

Insurance product N %

Insurance product N %

fwikriwiviwivikpiginioioin

N

wn
~
N
o
~
i
=~
<

DN D DN O DI NN NN EN N O D0 IN D iU N0 Wi iw o i

U:w:w: W LW LTI W W IW W DWW W W W:L:W:ITIWININIWIDININIER DN NP W

37.7% of the variability in ownership, with the first
dimension broadly separating SMEs that actively
hold insurance products from those with limited
or no coverage. Policies such as natural disaster
insurance, liability insurance, professional liabil-
ity, and workers’ compensation show the strongest
correlation with this first dimension, indicating
that they collectively define the core insurance
profile of covered SMEs. By contrast, the second
dimension captures differentiation among prop-
erty and business interruption policies, particu-
larly distinguishing commercial property insur-

http://dx.doi.org/10.21511/ins.16(2).2025.08

ance with and without business interruption cov-
erage. Products such as “Other insurance” exhibit
a weak association with either dimension, suggest-
ing they are idiosyncratic and do not form part of
common SME insurance bundles.

Therefore, policies 3-9 and 11 seem to be most cor-
related with the first dimension (Figure 1 shows
that these products are found over the horizontal
axis, and away from the origin), whereas policies
1 and 2 with the second (2 is also correlated to
the first); note that policy 12, which corresponds
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to “Other products” seems not to be correlated
with any of these dimensions (is very close to ori-
gin; this is also verified by Figure 2, and the cos2
values). Moreover, Figure 2 confirms the popu-
larity of choosing two of the products 3 and 5-7
(since those products are close to each other on
the graph). The role of the second dimension in
representing product 1 can also be verified, as is
the case for the distinct profiles between those af-
firmatively responding to Policies 2, 4, and 9, and
Policy 1 (i.e., it appears quite rare for these policies
to be chosen together; note that 1 and 2 could not
be chosen together in any case).

When comparing these findings to prior research,
several observations emerge. First, the promi-
nence of liability, workers’ compensation, and
motor insurance aligns with the conclusions of
Yamori (1999), who noted that regulatory factors
are significant drivers for insurance demand, so
that smaller firms could be expected to prioritize
mandatory critical insurance products. Similarly,
the co-ownership of these products reflects the
tendency described by Mayers and Smith (1982,
1987) for firms to insure against risks that could
trigger significant financial distress or operational
disruption.

Variables - MCA

'
[ 3

To explore the latent number of distinct profiles
(groups or clusters) of SMEs that exist in the data, ac-
cording to their insurance product choices, cluster
analysis was carried out (using “NbClust” package
found in the R-project) on the whole set of dimen-
sions deduced by the conducted multiple correspon-
dence analysis. Considering different distance mea-
sures (Euclidean, Manhattan, maximum, Canberra,
and Minkowski) and clustering methods (k-means,
ward.D, ward.D2, single, complete, and average),
and evaluating solutions ranging from 2 to 10 clus-
ters, it came out that the most interpretable solution
was a three cluster solution which was suggested by
most methods (the Euclidean distance and k-means
were the measure and method finally used). Figure 3
shows how well the three clusters are discriminated
by the two dimensions of the correspondence analy-
sis (this is also confirmed by a discriminant analy-
sis, where more than 97% of the cases were correctly
classified into the derived three clusters).

The cluster analysis of SMEs based on their insur-
ance product ownership reveals a clear segmenta-
tion into three behavioral groups. Cluster 3, the
largest group with 3,604 firms, is composed pri-
marily of SMEs holding none, one, or two insur-
ance products (Table 6). Even among firms with

j
06- !
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o
- 'y
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Figure 1. Correlation between policies and principal dimensions in multiple correspondence analysis
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Figure 2. Policy space and quality of representation (cos2) of policy categories (yes or no),
in multiple correspondence analysis
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Figure 3. Cluster membership in a two-dimensional space of the correspondence analysis

three products, a significant proportion falls into
this cluster. This pattern suggests a substantial
segment of European SMEs remains minimally
insured, either due to resource constraints, lim-
ited risk awareness, or prioritization of only the
most essential coverage. Cluster 2, comprising
2,603 SMEs, represents a transitional group that
typically owns between four and seven insurance
products. This segment reflects SMEs with mod-
erate engagement in insurance markets, balanc-

http://dx.doi.org/10.21511/ins.16(2).2025.08

ing regulatory requirements with selective volun-
tary coverage. Finally, Cluster 1, with 1,980 SMEs,
contains firms with the broadest insurance port-
folios, averaging 6.73 products per firm. These
firms demonstrate a proactive risk management
approach, often associated with larger size, higher
turnover, and greater operational complexity. The
contrast with Cluster 3, which averages just 1.58
policies, illustrates the pronounced heterogeneity
in SME insurance behavior.
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Examining the distribution of individual prod-
ucts across clusters provides further insights into
coverage patterns (Table 7). For example, 84.86%
of SMEs holding commercial property insurance
with business interruption (Policy 2) are concen-
trated in Cluster 1. This suggests that complex or
higher-cost policies are predominantly adopted
by firms already engaged in comprehensive risk
management, reinforcing the notion of “layered
adoption” where advanced coverage builds upon a
foundation of mandatory or basic products.

Table 6. Number of owned products (in total),
across clusters

Owned products (in :Clusters : Total
total) 1 2 3
0 0 0 i 789 789
1:1 0o e e
2 0.0 .90 930
3 0 225 740 965
5 347 678 5. 1030
6 446 500 0. .. 946
7 406 . 290 0 6%
8 323 137 0 460
S 194 | 55 .0 .24
10 95 6 0 101
o s . O S
Means* i 673 ¢ 522 i 158 @ -

Note: * All the pairwise differences across clusters are signifi-
cant at the .05 level, using the Kruskal-Wallis test and Bonfer-
roni adjustment.

Table 7. Clusters and insurance products

Counts (yes) ‘ Prop. (%) within product

Product : Clusters Clusters
1 2 3. 1 2 . 3
1 62 1,658 : * £84.29
o o mss o
3 1,253 1,754 47.51
R R et B R
L5737 2014 701 L4520
6 1,453 1,613 43.77
s e s aes ma
8. 1,065 _ 207
9.

The relationship between SME demographics and
insurance behavior (Table 8) reveals clear struc-
tural patterns in the clustering results. Cluster 1,
which represents the most comprehensively in-
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sured firms, is predominantly composed of larger
and more established enterprises. Among firms
with 1 to 9 employees, only 19.2% fall into this
cluster, while this share rises to 34.2% for firms
with 50 to 249 employees. In contrast, Cluster 3,
which contains the least insured firms, is domi-
nated by micro-enterprises: 52.9% of firms in this
size category belong to Cluster 3, while only 29.2%
of medium-sized firms fall into this low-coverage

group.

The patterns are similar when considering firm
age and total turnover. Older firms and those
with higher revenues are more likely to occupy
Cluster 1, while younger or lower-revenue firms
are concentrated in Cluster 3. For instance, SMEs
less than one year old in Cluster 3 hold, on aver-
age, just 0.78 policies, reflecting minimal engage-
ment with the insurance market. In stark contrast,
firms with annual turnover exceeding €50 mil-
lion in Cluster 1 hold an average of 7.59 policies,
indicating a near-complete adoption of available
insurance products. Cluster 2 exhibits an inter-
mediate pattern, with demographic distributions
more stable but generally following the upward
trajectory of Cluster 1 as size and financial capac-
ity increase.

These findings are consistent with the broader
literature emphasizing the influence of firm size
and resources on insurance uptake. Mayers and
Smith (1982, 1987) and Yamori (1999) suggested
that smaller firms face higher bankruptcy risk and
may theoretically benefit more from insurance;
however, in practice, limited resources and risk
management capacity constrain coverage. Our re-
sults reflect this paradox: micro and young firms
are most exposed yet least insured, echoing the ac-
cess gaps highlighted in the EIOPA (2022) position
paper. Similarly, the pattern of increasing cover-
age with firm age aligns with Asai (2019), who
observed that established SMEs are better able to
secure and maintain broader insurance portfoli-
0s, possibly due to accumulated financial stability
and stronger banking relationships.

Interestingly, the U-shaped relationship between
firm age and coverage observed in the earlier anal-
ysis — where the youngest and oldest firms tend to
hold relatively higher coverage — also reflects be-
havioral dynamics discussed by Ding and Deng

http://dx.doi.org/10.21511/ins.16(2).2025.08
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Table 8. Clusters vs demographics

Cluster 1 Cluster 2 Cluster 3
¢ Prop. : Owned { Prop. | Owned ¢ Prop. | Owned
N (%, within: products | N | (%,within | products | N (%, within. products
: row) (in total) 5 row) ¢ (in total) : row) : (in total)
847 192° . 646° 1228 279° . 505° 12331  529° . 135
Carosory B 1A L363° 535t 889 361°
450 3427 5420 384 292° :
22 25.92P 5.39° 40 47130 0.78°
B so e me i
e 330 5007 630 sort
5.29° 2353
sa e
498° 354
rormver esare 52200 357 440° 175
BTSN 5340 | 578 3697 | 198
5.45b¢d 342
572 . 85 . 16,
B . A S

44 34,554

5.97¢ i 13

Note: Subscripts a, b, ¢, d, e, f : Each subscript letter denotes a subset of categories whose proportions (across rows) or means
do not differ significantly from each other, at .05 level (using the chi-square test, for proportions, and Kruskal-Wallis test, for
means, along with a Bonferroni adjustment).

(2024). Young firms may initially be overinsured
due to heightened risk perception or external fi-
nancing requirements, while older firms gradu-
ally accumulate comprehensive portfolios as their
exposure and experience grow. This demographic
differentiation reinforces the need for tailored in-
surance strategies, as a one-size-fits-all approach

Overall, the demographic analysis confirms that
SME insurance behavior is systematically influ-
enced by firm size, age, and turnover, resulting
in a stratified market where comprehensive in-
surance adoption is heavily concentrated among
resource-rich, established firms. These structural
disparities highlight persistent inclusion challeng-

es and align closely with previous observations in
both academic and regulatory literature.

is unlikely to bridge the significant coverage gaps
present among micro and early-stage enterprises.

CONCLUSION

The primary objective of this study is to explore how micro, small, and medium-sized enterprises
(SMEs) in Europe engage with the insurance market, identifying patterns of product ownership, ac-
cess gaps, and the influence of firm characteristics such as size and age. By applying machine learning
techniques — multiple correspondence analysis, cluster analysis, and discriminant analysis on a dataset
of 8,187 SMEs in Europe - the study provides comprehensive evidence of the SME insurance landscape.

The analysis revealed three distinct clusters of SMEs based on the number of insurance products they
hold, demonstrating that firm size and total turnover are strongly associated with broader insurance
coverage, while the youngest and oldest firms often share similar coverage behaviors. Moreover, clear
gaps emerged in access to specific insurance products, notably cyber and data security coverage and
commercial property insurance with business interruption, which are perceived as important but re-
main underutilized. The findings also show that SMEs tend to form “baskets” of commonly co-owned
policies, highlighting patterns of complementary coverage. Interestingly, the analysis also reveals that
property-related policies, especially those involving business interruption coverage, occupy a distinct
and less integrated space in the MCA plot. Overall, the results indicate that SME insurance portfolios
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are not random but structured around core operational and regulatory needs, while voluntary and
emerging-risk policies remain peripheral. This structured heterogeneity highlights the segmentation
challenge noted in previous literature: SMEs form distinct insurance behavior groups that cannot be
captured by single-policy analyses alone. By identifying these product clusters and visualizing their
relationships, this study extends prior single-product or single-country studies to a European context,
providing a broader empirical foundation for understanding SME insurance behavior.

The findings have practical value for market participants and policymakers. Insurers can tailor bundled
offerings aligned to observed baskets, calibrate pricing and underwriting to segment-specific risk appe-
tites, and prioritize outreach for complex or emerging covers (notably cyber and business interruption).
Regulators and SME support bodies can target inclusion gaps through disclosure standards, incentive
schemes, and advisory programs focused on products with high perceived importance but low uptake.
Such actions address the concentration of comprehensive coverage among resource-rich firms and sup-
port risk protection for micro and younger enterprises.

Further research should move beyond cross-sectional description to identify mechanisms, quantify ef-
fects, and test solutions. First, causal drivers of adoption merit designs that leverage plausibly exogenous
variation (e.g., staggered regulatory changes, eligibility thresholds, or market entries/exits), enabling
difference-in-differences, event-study, or regression-discontinuity estimates. Second, dynamic portfo-
lio formation should be examined with longitudinal or linked administrative data to track acquisition,
retention, and lapse, including responses to shocks such as cyber incidents or local natural hazards.
Third, supply-side constraints require direct evidence: audits or market scraping could document quote
availability, price dispersion, declination rates, and documentation burdens faced by micro enterprises.
Fourth, integrating prices, claims histories, and loss experience with survey responses would separate
demand frictions from risk-based underwriting and allow valuation of coverage breadth versus depth.
Fifth, sectoral and geographic heterogeneity should be modeled explicitly, with attention to lifecycle
stage and ownership characteristics, to identify segments where complex covers (cyber, business inter-
ruption) face the greatest frictions. Sixth, policy and market interventions — standardized disclosures,
targeted incentives, or bundled offerings — should be evaluated in piloted or quasi-experimental set-
tings with pre-registered outcomes on take-up, portfolio breadth, and realized loss mitigation. Together,
these avenues would clarify barriers to complex cover uptake and provide credible evidence on the ef-
fectiveness and cost-benefit of inclusion measures.
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APPENDIX A

Table Al. Two specific questions of the questionnaire used in this study

ASK ALL
Which of the following insurance policies do you own for business purposes? List all that apply
(READ OUT - MULTIPLE ANSWERS)
[SHOW 1, 2, 3, 4, THEN RANDOMISE 5-11] [CODE 998 AND CODE 13 ARE EXCLUSIVE]
Commercial property & casualty insurance without business interruption coverage

Wi INIDIUT I ITWIN I

“Don't know (DO NOT READ OUT) . 998
ASK ALL (UNLESS ALL ITEMS FROM 1 TO 11 HAVE BEEN SELECTED IN Q1)
Which, if any, of the following insurance products do you consider the most important for your business activities?
(READ OUT - ONE ANSWER ONLY)
[ONLY OPTIONS NOT SELECTED IN Q1 SHOWN, ITEMS SHOWN IN SAME ORDER AS IN Q1]
W.Commercial property & casualty insurance without business interruption coverage

Don’t know (DO NOT READ OUT) : 998
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