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Abstract: The implementation of regulations is often seen as a necessary tool to mitigate market
failures and safeguard consumer interests. The Medical Device Regulation (MDR) is a recent
regulation specifically designed for the production of medical devices, aiming to ensure their safety
and effectiveness. This article focuses on Czech companies and seeks to examine and quantify
the effects ofthe MDR on their operations, considering both economic and procedural impacts. Through
the analysis of primary and secondary data, this study endeavors to shed light on the repercussions
of the MDR on the companies in question. The findings suggest that the MDR will have a negative
impact on the profitability of these companies, consequently influencing their operational strategies.
One key factor contributing to this negative outcome is the inability of the companies to transfer
the increased costs resulting from regulatory requirements to their customers. As a result, affected
companies are forced to make adjustments to their product portfolios, reducing their range of offerings.
The research reveals that the perception of the MDR among the companies is predominantly negative.
This negative sentiment arises primarily due to the financial burdens imposed by the regulation
and the other associated impacts discussed in the article. Furthermore, the MDR is not perceived
as a catalyst for innovation within the industry. By quantifying the effects of the MDR on Czech
companies, this article provides valuable insights into the real-world implications of this regulatory
framework. The findings highlight the challenges faced by companies in adapting to and complying
with the MDR, particularly in terms of its impact on profitability and product offerings. This research
serves as a reminder of the complex interplay between regulations, economic outcomes, and
industry dynamics. Ultimately, it emphasizes the importance of considering the potential ramifications
of regulations and their effects on businesses and markets.
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Introduction

Regulation is used to correct market failure,
protect consumers, and improve the business
environment. It has both positive (e.g., greater
consumer safety) and negative (e.g., increased
costs for companies) impacts and can also
drive innovation (Blind, 2016).

From a broader perspective, the effects
of regulations can be monitored by various
indicators (Bayar & Diaconu Maxim, 2020;
Broughel & Hahn, 2022; Razavi et al., 2017). Ac-
cording to Maci and Maresova (2022), costs are
the most commonly considered variable when
evaluating the impact of regulations from an in-
dividual microeconomic point of view. Tu (2020)
notes that legislative changes can increase
costs for businesses in the medical device sec-
tor, leading to a negative relationship between
regulatory burden and productivity. Specifically,
a 1% increase in cost intensity reduces labor
productivity by 0.1%. Tu (2020) also found that
compliance costs are lower for larger companies
with higher revenue. Markiewicz et al. (2017)
offer a detailed insight into the thought process
of manufacturers when developing a medical de-
vice, specifically in the early assessment stage,
through results derived from semi-structured
interviews. Aware of this problem, governments
around the world are coming up with new
regulations that should ideally reduce the social
as well as medical cost incurred for medical
innovation (Konishi et al., 2018) and thereby
enhance the chance for the emergence of such
innovations that will increase the desirable feel-
ing of satisfied health care needs of the popula-
tion (AntoSova et al., 2022).

The complexity of regulatory changes
is evident in the European medical device
market, including the Czech Republic. Regu-
lation 2017/745 EU (MDR), effective since
May 26, 2021, aims to enhance consumer safe-
ty and health protection. However, it poses chal-
lenges, particularly for small and medium-sized
companies. The new MDR imposes stricter
requirements than the previous Medical Device
Directive (MDD), such as more precise require-
ments for clinical safety evaluation. Assessing
clinical safety based on similarity to existing
products is now more challenging; the manu-
facturer will now need access to the competing
product’s technical documentation. Post-market
monitoring and clinical data collection are also
more defined. Higher requirements usually en-
tail higher costs for innovation, product launch,

distribution, sale, and service of medical
devices. Such an assumption in the form of in-
creased costs for MDR in the case of software
was also expressed by Becker et al. (2019).

In response to the implementation of the Eu-
ropean Union’s Medical Device Regulation
(MDR), several academic authors have already
addressed various aspects and broad impacts
of this legislation. Wilkinson and Van Boxtel
(2020) discuss the new approach to the clini-
cal evaluation of medical devices in the EU,
emphasizing the addition of intended clinical
benefits to traditional safety and performance
considerations. Niemiec (2022) expresses
concerns regarding the performance of medical
artificial intelligence devices and examines how
the MDR, with its stringent safety and quality
standards, aims to improve their safety and per-
formance. Bianchini and Mayer (2022) highlight
the necessity of understanding the key aspects
of MDR, underlining its implications for the en-
tire lifecycle of medical devices and its potential
to enhance the efficiency of the innovation
process. Carl and Hochmann (2023) present
a two-year comparative study assessing the im-
pact of the MDR on the orthopedic aids industry,
focusing on challenges faced by companies,
such as increased workload, resource expen-
diture, and downsizing of product portfolios.
Collectively, these studies underscore the mul-
tifaceted impacts of the MDR on the medical
device industry, ranging from clinical evalua-
tion to market innovation, and the overarching
necessity for companies to strategically adapt
to these regulatory changes.

Just like the above, this article also seeks
to provide a perspective on the impacts of MDR.
It specifically focuses on the impact on busi-
nesses from the point of view of their economy
and management. In retrospect, we can ob-
serve and evaluate whether this regulation,
among other impacts, can be classified as one
that has become a catalyst for further growth
and development of companies and their inno-
vation or whether the opposite is the case. This
is where we see the current gap in practical, but
also theoretical, observation-supported knowl-
edge about the effects of regulation on process
and financial management, as well as the inno-
vative activity of companies in the sector.

Therefore, this paper aims to evaluate
the impact of newly effective regulations on
the medical device industry in the Czech
Republic. Data from a questionnaire survey
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and economic indicators of surveyed com-
panies, along with other common indicators,
such as device classification, are analyzed.
However, it should be noted that the full im-
pact of the regulation is not yet known due
to ongoing adaptation and potential effects
of the COVID-19 pandemic.

In keeping with the aim of the paper, the fol-
lowing research questions have been set.

RQ1: Does the company size affect the po-
tential or perceived impacts of MDR?

RQ2: Do economic conditions of the com-
pany, such as business performance or finan-
cial health, influence the adaptation of activities
to comply with MDR, as well as the perception
of MDR as such?

RQ3: Are the effects of MDR reflected in
the product portfolio of the company?

RQ4: Can satisfaction with the form
of MDR be an innovation driver for medical
device development?

The study is divided into four thematic areas,
each focusing on various aspects of MDR.
The first area, explored through RQ17, examines
how MDR affects companies of diverse sizes.
The aim is to determine if MDR harms some
companies due to limited resources while oth-
ers have an easier time with the regulation due
to more resources. The second area, covered
by RQ2, focuses on the economic impact of MDR
on businesses. The research area aims to deter-
mine how companies adapt to the economic im-
pact of MDR, including shifting increased costs
onto customers or adjusting product portfolios,
while also examining the impact of these chang-
es on innovation activity. The third area (RQ3)
overlaps with the second but focuses more on
the processes involved in changes to product
portfolios and innovation activity. The aim is
to identify how businesses adapt to MDR and
reveal any adverse effects on product groups.
Finally, RQ4 examines overall satisfaction
with MDR in relation to the innovative activity
of the company. The aim is to determine if busi-
nesses perceive MDR as a new challenge pro-
viding new business opportunities.

The purpose of the research presented
in this paper is to identify those impacts of MDR
that are already apparent in order to draw at-
tention to any possible overregulation and start
a discussion on any possible MDR adjustments
that might be needed for easy, efficient, but safe
practice in the medical device industry.

1. Specifics of the medical device

market — European Union

and the Czech Republic
The MDR is a European regulation affecting
the entire EU market, of which the Czech Repub-
lic is a part. For this reason, we present selected
characteristics of the medical device market
in the EU as a whole and in the Czech Republic,
which is the country where the questionnaire
survey was conducted. Both these economic
areas are characterised below in terms of inno-
vations (patents), employment, companies, ex-
penditures, MedTech market volume, and trade.

1.1 Medical device market in the EU

In 2020, approximately 33,000 medical technol-
ogy companies were operating in Europe, with
Germany having the most significant number,
followed by lItaly, Great Britain, France, and
Switzerland. Small and medium-sized enter-
prises (SMEs) comprise around 95% of the in-
dustry, with the majority employing fewer than
50 people (Medtech Europe, 2021). Health-
care spending in Europe is estimated to be
11% of GDP, with less than 1% of this spent
on medical technologies. The European market
for medical devices and in vitro diagnostics is
estimated to be around EUR 140 billion, with
Germany, France, the United Kingdom, Spain,
and Italy having the largest markets (Medtech
Europe, 2020). Europe has a positive medical
device trade balance of EUR 8.7 billion (2020),
with the US, China, Mexico, and Japan being
Europe’s main trading partners for medical de-
vices. The medical technology industry invests
heavily in research and development, with
an average global R&D investment rate esti-
mated at around 8% (Evaluate, 2018). The in-
dustry filed over 14,200 patent applications
with the European Patent Office in 2020, with
medical technology representing 8% of the to-
tal number of applications (European Patent Of-
fice, 2021; Medtech Europe, 2021). The medical
technology industry in Europe employs around
760,000 people, with Germany having the larg-
est share (Medtech Europe, 2021).

1.2 Medical device market in the Czech
Republic

Unfortunately, aggregate data for this indus-

try is not publicly available. Thus, several

sources of information were used to summarise

the Czech environment. Specifically, we used

data from The Association of Manufacturers
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and Suppliers of Medical Devices (AVDZP),
the Register of Medical Devices (RZPRO), fi-
nancial indicators from the Albertina database,
and the Patentinspiration web application.

According to data from Patentinspiration.
com (2021), members of the AVDZP had
448 active patents in the medical device sector
as of November 30, 2020. As for employment,
the medical device industry in the country em-
ployed over 10,266 people as of the same date,
with large enterprises employing 7,370 people,
almost 72% of the total. There were 105 member
companies in the AVDZP, with small enterprises
being the most numerous (41.8%). The Czech
market segment of medical devices and in vitro
diagnostics was estimated at USD 1.48 billion
in 2016 by Emergo (2022), which was relatively
small compared to other European markets.
In terms of market value per capita, the value
in the Czech Republic was USD 140, while it is
USD 315.7 in Germany, USD 205 in France,
and USD 160 in Great Britain. The Czech Re-
public had a slightly negative medical device
trade balance of EUR 1 million in 2020, with
exports reaching a value of EUR 1.194 million
and imports amounting to EUR 1.195 million
(Medtech Europe, 2021).

2. Research methodology

This part of the article describes the methodo-
logy used for the research. The study’s design,
data collection through a questionnaire survey
and data processing are described. Further-
more, research limitations that we are aware
of are mentioned.

21 Design of the study
As stated in the Introduction, this paper aims
to evaluate the impact of newly effective regula-
tion on the medical device industry in the Czech
Republic using selected, primarily economic,
and operational indicators.

Data from the Albertina database were
used for this study, plus a questionnaire survey
was conducted among companies (natural per-
sons and legal entities) registered as importers,
distributors, or manufacturers of general medi-
cal devices in the Czech Republic. Companies
registered with contact details in the databases
of the AVDZP and the State Institute for Drug
Control served as the initial sample (N = 3,053).
Due to budget constraints, we aimed to col-
lect 100 completed questionnaires, resulting
in a sample set of 100 (n = 100). A new subject

was randomly selected if any questionnaires
were identified as incorrectly filled in. A total
of 139 completed questionnaires were ran-
domly selected from the initial sample from
August to October 2021. After excluding forty
questionnaires for various reasons, such as in-
complete or incorrect responses, too young enti-
ties (founded within the last two years), entities
producing only one medical device, or entities
not obligated to notify products of risk class | in
the RZPRO database, the final research sample
consisted of ninety-nine business entities.

The questionnaire was designed based
on established research questions stated
in the introduction of this paper. Like other
projects using a questionnaire for data col-
lection, we carefully considered the number
and sensitivity of questions regarding com-
pany information. The research questions are
now elaborated into the hypotheses below.
Q in parentheses denotes questionnaire ques-
tion number. Variable in relationship depends
on secondary data. The questionnaire is in-
cluded as an Appendix.

H1: The effects of regulation in terms
of the product portfolio, innovation activities,
and management do not depend on the size
of the company (Q11 vs. size; Q13 vs. size;
Q17 and Q18 vs. size).

H2: The capability to transfer the effects
of MDR in the form of increased costs on cus-
tomers does not depend on the size of the com-
pany (Q20 vs. size).

H3: The satisfaction of companies with
the form of MDR does not depend on the size
of the company (Q27 vs. size).

H4: The expected impact on profit does
not depend on the expected impact on costs
(Q17 vs. Q18— verifies match with Q20 vs. size).

H5: The expected impact on profit does not
depend on the capability of shifting regulatory
costs on customers (Q18 vs. Q20).

H6: Product portfolio change does not
depend on the perception of the impact on
the economic performance (costs, profit)
(Q11 vs. Q17 or Q11 vs. Q18).

H7: The decision to stop manufacturing
a product does not depend on the 3-year trend
of operating results (Q11 vs. profit trend).

H8: The decision to stop manufacturing
a product does not depend on the 3-year trend
of debt (Q11 vs. debt trend).

H9: The extent of the perceived impact
of MDR on the company’s costs does not
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depend on the extent of the company’s linear
trend line of debt.

H10: The number of medical devices that
are subject to conformity assessment or that
already have to meet the requirements of MDR
or for which the company participates in clinical
evaluation does not depend on the expected im-
pact on the company’s costs or profit (Q5 or Q7
or Q9 vs. Q17 or Q18).

H11: The perception of MDR as an impe-
tus for innovative activity does not depend on
the expected economic impacts (costs, profit)
(Q17 or Q18 vs. Q13)

H12: The company’s satisfaction with
the form of MDR does not depend on
the perceived impacts on cost or profit
(Q27 vs. Q17 or Q18).

H13: Product portfolio change does not de-
pend on the perception of MDR as an impetus
for innovation (Q11 vs. Q13).

H14: Product portfolio change does not
depend on the perceived satisfaction with MDR
(Q11 vs. Q27).

H15: The impact of the regulation in terms
of the product portfolio does not depend
on the number of medical devices that are
subject to conformity assessment or already
have to meet the requirements of the MDR or
for which the company participates in clinical
evaluation (Q11 vs. Q5, Q7, Q9).

H16: The company’s satisfaction with
the form of MDR does not depend on its per-
ception of MDR as an impetus for innovation
(Q13 vs. Q27).

As can be seen from the hypotheses,
the questionnaire focused on questions con-
cerning the production itself (number and struc-
ture of products) and economic and financial
matters and impacts. In terms of the economic
process, we were also interested in the impact
of MDR on innovation activity.

Some hypotheses we have established
tested the independence of primary data from
questionnaire surveys and secondary eco-
nomic data from the Albertina database for
2018-2020, before the introduction of MDR.
We considered a three-year period to eliminate
the subjective perception of the situation due
to the impending effective date of MDR. Due
to the availability of economic data only for enti-
ties obligated to publish financial statements
under Czech legislation, the research sample
was narrowed down from ninety-nine subjects

to forty-two subjects with “financial statements
in full” available, per Czech accounting legisla-
tion requirements. These financial statements
in full include balance sheet and income state-
ments (i.e., structured data on assets, owner’s
equity, liabilities, revenues, expenses/costs,
and profit/loss).

2.2 Data collection — questionnaire survey
A pilot verification of the functionality of the
questionnaire preceded the survey itself.
In cooperation with AVDZP, eighteen comple-
ted questionnaires were obtained as part
of the preliminary research. The collected sur-
veys contributed feedback on the basis of which
the questionnaire underwent minor modifica-
tions with the aim of increasing its return through
comprehensibility and convenience of filling
and, above all, its usability for the subsequent
data analysis. Changes to the questionnaire
did not hinder the applicability of the com-
pleted questionnaires for the overall evaluation,
and these questionnaires were also used in
the overall assessment.
Considering the research objective, the
questionnaire was divided into the following
thematic areas:
=  The company’s basic characteristics and
product portfolio;
= The company’s perception of the effects
of regulation on the internal operation
of the company (portfolio, personnel, finan-
cial resources, and management);

= The company’s performance based on eco-
nomic indicators;

= The company’s perception of the impact
of regulation on the general development
of the market for medical devices;

= During data collection, we aimed primar-
ily at CEOs and CFOs to prevent potential
research limiting factors such as respon-
dents with limited knowledge of the com-
pany’s processes.

2.3 Statistical processing

In the Results section of this paper, descrip-
tive characteristics are presented, including
absolute and relative frequencies, measures
of location (e.g., arithmetic mean, median), and
variability (standard deviation).

The tested hypotheses were previously
presented in the study design section. Given
the categorical or ordinal nature of the data,
the non-parametric Spearman’s rho correlation
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coefficient was calculated to verify the (in)de-
pendence of relationships between variables,
considering the importance of their order over
their values. IBM SPSS Statistics 28 program
was used for calculations.

3. Results

This chapter first presents the basic business
characteristics of the research sample. These
characteristics affected data availability and
collection (business legal form). Product port-
folios are then discussed. A quantitative evalua-
tion of the questionnaire is presented, followed
by economic indicators of surveyed compa-
nies. The chapter concludes with an analysis
of the relationships between questionnaire data
and financial/economic data.

3.1 Characteristics of the research sample
As stated in the previous chapter, 139 re-
sponses were initially obtained through the
questionnaire survey. After excluding forty
questionnaires (for exclusion criteria, see chap-
ter 2.1), the sample was reduced to ninety-nine
responses from business entities operating in
the medical device sector. The following para-
graphs present characteristics that tend to sig-
nificantly influence the results of questionnaire
surveys in enterprises, such as the business’s
legal form, the business, the business’s size,
and the product portfolio’s structure.

The legal form of business

Regarding the legal form of businesses, two
respondents are self-employed, eighty-nine are
limited liability companies, eight are joint-stock
companies and zero others (i.e., limited part-
nership or general partnership).

Size of businesses
Regarding business size, the sample consisted
of four (4.04%) large enterprises, thirteen (13.13%)
medium enterprises, forty-three (43.43%) small
enterprises, and thirty-nine (39.39%) microenter-
prises, based on the EU classification for enter-
prise size. The majority of the sector is comprised
of small and medium-sized enterprises (SMEs).
As per Czech accounting legislation, the le-
gal form of business and size of the company af-
fected the availability of financial and economic
data in subsequent analysis steps. Therefore,
the research sample had to be reduced in some
analysis steps to maintain objective economic
perspectives (indicated below when applicable).

Product portfolio

The composition of the company’s product port-
folio is one of the most important characteristics
with regard to the focus of the research. Tab. 1
shows that 46% of respondents are manufactur-
ers, with class | medical devices most represent-
ed (33%), followed by lla and IIb (15% and 14%,
respectively). Only 21% of companies do not

Classes of medical devices in the surveyed companies

| am not M/D/IMP | Im Is lla b 1l IVD
Manufacturers (%) 54 33 3 2 15 14 6 1
Distributors (%) 21 36 0 1 59 46 21 2
Importers (%) 60 15 0 0 33 28 8 1

Note: | am not M/D/IMP — such a company does not have a product in its portfolio that would place the company in
the category manufacturer (M)/distributor (D)/importer (IMP); companies can have two or more roles, so the column total

may not add up to 100%.

operate as distributors, with lla and IIb devices
most abundant in distribution. Sixty percent
do not act as importers, and lla and Ilb devices
are most represented in imports.

The medical device companies in our re-
search sample are primarily small or micro-sized
limited liability companies acting as distributors

Source: own

for class lla medical devices. Manufacturers,
among them, mainly produce class | medical
devices.

Financial characteristics
Because only forty-two out of ninety-nine busi-
ness subjects had complete data available in
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the Albertina database comprising financial
statements from 2018 to 2020 (see more in
the section on the design of the study above),
the description of the financial characteristics
of the research sample is limited.

Since the article focuses on the economic
impacts of MDR, costs (the dominant consid-
eration in relation to regulation), profit, profit-
ability, and selected financial health indicators
are commented on in the medium term before
the MDR comes into effect.

The costs of analyzed enterprises constantly
grew, reaching CZK 9.42 billion (EUR 366.8 mil-
lion)in2018 and CZK 11.27 billion (EUR 425.3 mil-
lion) in 2020. Costs per average company were
CZK 224.3 million (EUR 8.73 million) in 2018
and CZK 268.2 milion (EUR 10.12 million)
in 2020, with the median enterprise having
costs of CZK 77.7 million (EUR 3.03 million)
in 2018 and CZK 94.5 million (EUR 3.57 million)
in 2020. The annual growth rate of costs for all
forty-two companies accelerated from 3.82%
in 2018/2019 to 15.20% in 2019/2020.

Operating profit, which is not affected
by financing methods, decreased by 21.26%
between 2018 and 2019 but revived in 2020
with a profit growth rate of 198.82%. The av-
erage company achieved an operating profit
of CZK 21.25 million (EUR 0.83 million) in 2018
and CZK 50 million (EUR 1.89 million) in 2020.
In 2020, seven enterprises were loss-making,
and the monitored forty-two companies
achieved an operating profit of CZK 2.1 billion
(EUR 79.25 million) together.

Both the return on equity (ROE) and return
on sales (ROS) indicators inherently track profit
development (despite the fact that only operat-
ing profit development is presented above,
while ROE is calculated from EAT). The aver-
age and median values for 2018-2020 are
shown in Tab. 2.

Tab. 2 shows that ROE reaches about
20% for average values, exceptin 2019. The me-
dian ROE grew significantly in 2020. In 2020,
ROS brought in slightly over CZK 0.06 of profit
per CZK 1 of sales. Standard deviation increased

ROE and ROS profitability indicators in 2018-2020 (n = 42, or 40%)

Year 2018 2019 2020
Average company 19.31 14.38 22.28
ROE (%) -
Median company 8.94 8.02 20.20
Average company 5.31 3.83 6.37
ROS* (%)
Median company 3.06 3.1 6.47
Note: *Two companies were discarded as outliers due to extreme values.
Source: own
Indebtedness and financial health indicators in 2018-2020 (n = 42)
Year 2018 2019 2020
Average company 41.34 43.06 43.88
Indebtedness (%)
Median company 4112 42.78 41.52
Average company 1.08 0.85 1.37
Taffler
Median company 0.65 0.69 0.84
Average company 1.44 1.21 1.40
Index IN99
Median company 0.99 0.90 1.17

Note: Taffler > 0.3 low probability of bankruptcy of the company; IN99 from the interval [1.42, 2.07] — the business creates
value for the owner; IN99 from [1.089, 1.42] — it is not possible to determine whether or not the business creates value
for the owner; only intervals important for the interpretation of the table are given in the note.

Source: own
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for ROE and ROS in 2020, indicating growing
business performance disparity. See Tab. 3 for
the development of the indebtedness indicator,
representing financial stability and health via
the bankruptcy/creditworthiness model.

The average and median indebtedness
values are similar. Businesses are not gener-
ally over-indebted (the 2020 standard deviation
is 42.54, dropping to 28.37 after removing an ex-
treme value of 248.82). Taffler's model shows low
bankruptcy probability for most companies, with
only three having increased risk (Taffler < 0.2).
The Index IN99 suggests that it is uncertain
whether businesses are creating value, with 16
(38% of the sample) creating little to no value
(IN99 < 1.089).

The sample displays positive financial
characteristics, with profitable, stable, and
minimally indebted enterprises. Unless signifi-
cantly affected by MDR, their existence should
not be threatened.

3.2 Innovation activity and perception

of the impact of regulation on

the development of medical devices
Virtually every industry regulation impacts
businesses in that industry or closely con-
nected ones. History shows regulations can
have positive/negative effects on innovation
(Maresova et al., 2020). In the questionnaire,
we asked about the impact of MDR on innova-
tion. Tab. 4 shows most respondents (57.58%)
view MDR as an innovation obstacle. However,
36.36% say MDR has no effect, and only 6.06%
see it as an innovation impulse.

From Tab. 4, it is evident that the majority

of surveyed businesses are dissatisfied with
the MDR (29.29% somewhat dissatisfied and

26.26% very dissatisfied, totalling 55.55%).
About 35.35% of respondents did not have
an opinion on the form of MDR at the time
of the survey, and only 9.09% were somehow
satisfied with the regulation.

There seems to be an overlap between
innovation activity and satisfaction with MDR,
indicating a potential dependence (further
explored in chapter 3.4 through statisti-
cal testing). Before delving into the testing,
the article examines selected procedural and
economic questions considering that the com-
pany’s financial situation may affect the per-
ception of MDR (independence testing to be
discussed in chapter 3.4).

3.3 Procedural and economic impacts
We begin this chapter by looking at procedural
matters significantly related to the effectiveness
of MDR. Specifically, we focus on the involve-
ment of a specialist in dealing with the regulatory
requirements of MDR during the development
of a new product (see questions Q22 and Q23
in the questionnaire; presented in Tab. 5).
From Tab. 5, it can be seen that most often,
the surveyed companies did not create a new
position due to MDR, or they already had such
a person for the needs of MDD — Medical De-
vice Directive (40.40%). On the other hand,
roughly half of the companies (50.50%) created
such a new position in some variant.
Concerning the inclusion of a regula-
tory specialist in the project development team,
the results show a division of companies into
two roughly equal-sized groups. While the first
one involves the regulator specialist immedi-
ately when creating a team, the second group
chooses a riskier path, where the regulator

Partial questionnaire survey results for questions focused on innovative

LEl: 28 activity and satisfaction with the form of the new regulation
MDR & innovation activity (%)
Q13 Activity _Wlthout Impulse
postponement influence
57.58 36.36 6.06
Level of satisfaction with regulation (%)
Definitely Rather e Definitely

22 not satisfied not satisfied Neutral Ratieear g satisfied

26.26 29.29 35.35 7.07 2.02

Source: own
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Survey results — questions focused on procedural and economic impacts

Creation of a new external or internal position (%)
Yes. Yes Yes. No. | do not
Yes. Yes. One, . Two or more, We already know.
Q22 n n Two or more | Two or more .
One internal One external internal-external . internal-external have for | cannot
L internal external L .
combination combination MDD judge
23.23 1.1 5.05 0 6.06 40.4 9.09
Invol of the reg y specialist in the team (%)
Immediately at Gallvehm
Q23 the beginning v We do not engage
B necessary
(automatically)
52.53 26.26 2121
Removal of product from portfolio due to MDR (%)
Qn Definitely not Rather not I do not know now | Rather yes Definitely yes
18.18 18.18 2222 28.28
Impact of MDR on funding sources and opportunities (abs. values, selected as a true stat t for the busil )
o Increased costs Financial resou- n —
Q15 ‘Negatlve limit the possibility | rces are readily .W|thout Nl s e
influence o e o influence forus
of innovation available
45 47 5 5
Estimated impact of MDR on costs growth (%)
Q17 Very weak Weak Moderate Strong Very strong No effect
10.20 2041 28.57 15.31 15.31
Estimated impact of MDR on profit (%)
Q18 Deflnlt.ely Rather negative Neutral Rat.h.e r Deflr,l?ely No effect
negative positive positive
28.57 31.63 36.73 0.00 0.00
Ability to pass on increased costs to customers (%)
Q20 Der:;)'i‘ﬁt';' M° | Rather no ability I do not know Rather able | Definitely able
24.49 33.67 31.63 4.08
Source: own

specialist is only involved when there is a prob-
lem or not at all.

The last of the procedural questions ad-
dressed in our questionnaire was the question
of possible changes to the product portfolio
concerning MDR (see Q11 in Tab. 5). It can be
stated that MDR will impact the product portfo-
lio, which will be narrowed, in 41.28% of com-
panies. This means that MDR will force a certain
part of medical devices out of the market, which
can mean both a reduction in supply and a price
increase. From this point of view, MDR can be
viewed negatively.

We will now focus on economic issues
(Q15, Q17, Q18, and Q20 in Tab. 5 and Q25).

New regulations often bring about negative
and positive changes, including the company’s
economy. For MDR, expected increased costs
(confirmed by Q17 when the majority of com-
panies (85%) perceive increased costs) may
lead to reduced profitability (actually quite
confirmed by Q18 — approximately 60% esti-
mate negative impact) and longer return on in-
vestment periods. This may impact funding
willingness. The assumption is quite confirmed
by Q15, with nearly 50% of respondents indi-
cating a negative impact on financing, while
about 31% report no impact. Increased costs
also limit innovation activity in the case of al-
most 50% of enterprises. In addition to that,
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26% face limitations in innovative activity and
at the same time, these feel financing con-
straints. Finally, over half cannot transfer
costs to customers (Q20), which roughly
corresponds to the expected negative impact
on companies’ profits (Q15).

Lastly, Q25 evaluates investment activi-
ties, but as respondents could select multiple
answers, the total number of respondents does
not match the sum of answers. The involvement
of any of the methods is essential for business
planning and attracting venture capital (Markie-
wicz et al., 2017). And this research tells us how
detailed the examined companies can assess
the economic impacts of the MDR.

Over 25% of enterprises do not use any
investment evaluation method (likely relying
on ad hoc evaluation). Moreover, 30% of re-
spondents may have been influenced by the role
or knowledge of the terminology of the person
filling out the questionnaire rather than reflect-
ing on the company’s practices. Other com-
panies use both static and dynamic methods
for evaluating investment effectiveness. Most
businesses rely on a single method. The static
ROI method dominates. Applying static meth-
ods is typical for SMEs, which were the most
numerous in our research sample. However,
research by Craven et al. (2012) shows that
a systematic approach to these methods can
benefit manufacturers concerning customers,
especially in the medical device sector.

3.4 Evaluation of the impact of regulation
on the sector

This chapter is based on data from our own

questionnaire survey and economic data from

the Albertina database.

The first four parts of the results below
provide an overview of the interrelationships
between the questionnaire responses. The fi-
nal, fifth part reveals the relationships between
the questionnaire survey data and economic
data from companies’ financial statements.

For statistical processing, 99 questionnaires
(n = 99) were initially used to test relationships
between variables from the questionnaire survey.
After including economic data for the second
part of the results (the final fifth part), forty-two
subjects and their questionnaires were used.
The sample size reduction was necessary mainly
due to the public availability of economic data,
which some entities were not obligated to disclose
(e.g., self-employed individuals), or had limited
obligation (e.g., micro and small accounting enti-
ties), or had not yet held general meetings, or did
not comply with the obligation due to considering
their company information private (e.g., some
companies in the Czech Republic prefer paying
fines over providing the information).

Selected impacts of regulation with respect
to company size

This section focuses on hypotheses H71-H3,
examining the relationship between company

Relationship between company size and selected criteria

(n =99; hypotheses H1-H4)

2 @
2 ® 3 £
9] = 2 8 @ S
= ° 3] 3 @ @ ®
1] © S a = o0 <
=] kel = O . S oo =
o 8 = 8 - = S0 e c
- 9 (2] § N~ o O O © 0T 5 ~E0
=5 2 s X3 = © —“cg |[AT 0l N S
o c og 2 oL o552 |gz28| 0c2
S) = c g G o Z o0 £o
2 2% S 8 ggel 8
2 = a o) © = ‘B
o) o @ o (@) =
= O ©
o) > 5 [09]
= o
l_
Correlation coefficient 0.164 -0.054 -0.006 0.009 -0.167 0.010
Sign. 0.105 0.595 0.953 0.933 0.099 0.921
Note: Significant at *p > 0.05, **p > 0.01, ***p > 0.001, otherwise insignificant; Q — question.
Source: own
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size and the impacts of regulation. Specifically,
the effects on product portfolio (Q11), capabil-
ity to transfer increased costs to customers
(Q20), perception of impact on costs and profit
(Q17 and Q18), and satisfaction with the form
of MDR (Q27). The assumption is that larger
companies may perceive impacts more leni-
ently due to greater resources. Results are
presented in Tab. 6.

It is clear from Tab. 6 that the company
size does not influence the perceived impacts.
l.e., the given test cannot reject the hypothesis
of independence between the given variables.
The result can therefore be interpreted so
that the size of the company does not bring
any advantages or disadvantages in terms
of MDR concerning profit (Q18), costs (Q17),
or the ability to pass on increased costs to cus-
tomers (Q20). The size of the company does
not lead to different attitudes, for example,
to removing a product from the portfolio (Q11),
to viewing MDR as a driver of innovation (Q13),
or to being satisfied with the form of MDR (Q27).

Selected impacts of regulation concerning
perceived economic (financial) impacts
Economic or financial impacts were the sub-
ject of questions Q17 (MDR impact on costs),
Q18 (MDR impact on profit), and Q20 (ability
to transfer costs to customers).

We tested the relationship between
perceived impacts on costs and profit to ver-
ify answers to question Q20 (hypothesis H4).
We also tested the relationship between
perceived impacts on profit and the ability
to transfer costs to customers (H5). The rela-
tionship between costs or profit and the deci-
sion to modify the product portfolio was also
tested (H6). Hypothesis H10 examined the re-
lationship between the number of medical de-
vices subject to conformity assessment (Q5),
those already under MDR (Q7), or for which
the company is involved in the clinical evalu-
ation or PMCF (Q9), and perceived cost im-
pacts (Q17). Finally, a two-way dependence
was tested between perceived impacts
on company management (Q17 and Q18)
in relation to the perception of MDR as an im-
petus for innovative activity (H77) or perceived
satisfaction with the form of MDR (H712). Hy-
potheses H7-H9 are not included here and
will be presented separately due to the limited
availability of accounting data, as explained in
the research methodology.

Cost, profit, and the ability to pass costs
on to customers. H4: Hypothesis of indepen-
dence between perceived cost change and profit
change is rejected at a = 5% (p-value < 0.001,
correlation coefficient = -0.662; N = 99). Costs
and revenues strongly correlated with negative
dependence but not close to -1, indicating
not all increased costs are reflected in profit.
H5: Hypothesis of independence between
the ability to pass on costs to customers and
perceived impact on profit is not rejected at
a = 5% (p-value = 0.120, correlation coef-
ficient = 0.157). The test shows a statistically
insignificant relationship. The ability to pass
on costs to customers does not significantly
affect the impact on profit. Thus, the reduction
in the strength of the association in the case
of H4 cannot be convincingly explained by H5.
The results for both H4 and H5 imply that in-
creased costs due to MDR will be at least par-
tially covered by manufacturers or distributors.
The alternative of shifting costs to suppliers
was not examined.

Cost, profit, and size or change of prod-
uct portfolio. Testing hypothesis H6 provides
these results. At a = 5%, we can accept the alter-
native hypothesis indicating a statistically signifi-
cant relationship between impact on costs/profit
and decision to change product portfolio (costs:
correlation coefficient = 0.327, p < 0.001; profit:
correlation coefficient = -0.374, p < 0.001).
Greater negative impact on costs/profit moti-
vates product removal from a portfolio.

Product portfolio size impacted by MDR
(questions Q5, Q7, Q9) and perceived impact
on costs/profit (hypothesis H70) results are
shown in Tab. 7.

It is apparent from Tab. 7 that, as far as
costs are concerned, a statistically signifi-
cant relationship is identified at the 5% level
of significance between costs and the size
of the product portfolio for medical devices
subject to conformity assessment by a noti-
fied body or certification (Q5) and costs and
the number of products for which the company
actively participates in clinical evaluation or
post-marketing clinical follow-up (PMCF; Q9).
This relationship is indirect (correlation coef-
ficient = -0.211 and -0.226, respectively).
The indirectness of the relationship signals
that some component of the costs will prob-
ably have a fixed character, which is diluted
with the number of manufactured, distributed,
or imported products among the total number.
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Relationship between product portfolio size affected by MDR and perceived
cost or profit impacts (n = 99; hypothesis H70)

Impact on costs (Q17) vs. Impact on profit (Q18) vs.
x = x
>D = >D
c o2 i3 € g = 3L
(7] © » ®© (7] T n .0
s b L - s b L3 9=
@© ®© k%) [ ®© el
05 o5 ceS| oo o5 o g
38| L35 |o282|,238| L85 | o35
GEzz| 65§ |8558|6822| 0S8 | 85«
ESE > 0 > 5 < ESE > 0 EQ
o= c = c Qo P = c = ©
258 C = © c 258 @ = 2 a
O D cC € o IS = O o cC € o o5
T o - T o - = =
5| 23| 3 5| 23| 5%
o [0) o [0)
+= aE o _E = T &= L o
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Correlation coefficient -0.211 -0.191 -0.226 0.118 0.026 -0.236
Sign. 0.036* 0.059 0.024* 0.244 0.798 0.018*
Note: Significant at *p > 0.05, ** p > 0.01, *** p > 0.001, otherwise insignificant; Q — question.
Source: own

In contrast, for the number of medical de-
vices that already must meet the requirements
of MDR, the hypothesis of independence
from a perceived impact on costs cannot be
rejected (p-value > 0.05). For the relationship
between profit and the number of medical
devices, the hypothesis of independence can
be rejected only for medical devices for which
the subject participates in clinical evaluation
or PMCF (see Q18 vs. Q9 in Tab. 7). That is,
the more medical devices with this character-
istic, the worse the impact on the company’s
profit. It is interesting, however, that for Q9,
the direction of dependence expressed
by Spearman’s rho is negative for both costs
and profit.

Cost, profit, and perception of MDR as
an impetus for innovation. Hypothesis H71
tested the independence between the percep-
tion of MDR for innovation activities and the per-
ceived impact on the company’s management
in terms of costs and profit. Based on the results,
it can be stated that the higher the costs related
to the introduction of MDR, the lower the inno-
vation activity (correlation coefficient = -0.559,
p < 0.001). At the same time, the above-con-
firmed relationship also holds true that the worse
the impact on profit, the worse the perception
of MDR as an impetus to innovative activity (cor-
relation coefficient = 0.533, p < 0.001).

Overall, it can be concluded that companies
had to or still have to cope with the economic
impacts of MDR and adapt their innovation
activity accordingly.

Cost, profit, and satisfaction with MDR.
In establishing hypothesis H712, it was as-
sumed that the economic view associated
with higher costs or lower profit levels con-
nected with MDR would influence satisfac-
tion with this regulation. Test results show
a significant link between increased costs
(or negative impact on profit) and satisfac-
tion with MDR, with a correlation coefficient
of -0.437 (p-value < 0.001). In other words,
the stronger MDR influences perceived cost
growth, the lower the satisfaction with MDR.
Similarly, the negative link between profit and
satisfaction was confirmed, with a correlation
coefficient of 0.533 (p-value < 0.001). This
means that a higher negative impact on profit
resulted in lower satisfaction with MDR. These
findings shed light on the prevailing dissatis-
faction with MDR found in the questionnaire
survey, where 56.25% of respondents were
rather dissatisfied or very dissatisfied with
MDR (Q27), and 33.93% were neither satisfied
nor dissatisfied. Additional observations from
open question Q28 revealed that respondents
often perceive administrative or bureaucratic
requirements as burdensome, which may
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equate administration with costs and further
influence satisfaction with MDR.

Selected impacts of regulation regarding
product portfolio reduction as a response
to MDR

This section evaluates hypotheses H13, H14,
and H15. First, H13 tests the relationship
between change in product portfolio and
the perception of MDR as an innovation impe-
tus (Q11 vs. Q13). The correlation coefficient
is —0.339 (p-value < 0.001), suggesting that
a lower perception of MDR as an innovation
impetus is associated with higher readiness
to withdraw a product from the existing portfo-
lio. However, it should be noted that over half
of the respondents perceive MDR as a barrier
to innovation (57.58%), while a significant num-
ber state that MDR does not affect their innova-
tion activities (39.29%).

Hypothesis H14 focuses on satisfaction
with MDR (Q27) and portfolio change (Q11).
The null hypothesis of independence be-
tween satisfaction with MDR and portfolio
change is rejected at the 5% significance
level (p-level = 0.014, correlation coef-
ficient = -0.246), indicating a link between
the two phenomena. This suggests that as
satisfaction with MDR decreases the number
of companies that will change their product
portfolio increases. In other words, dissatis-
faction with MDR may arise from the need
to intervene in the product portfolio due
to new regulatory requirements.

Hypothesis H75, which examines pos-
sible changes in the product portfolio in relation

to MDR, is not rejected. The null hypothesis
suggests no significant link between the nar-
rowing of the product portfolio and the number
of medical devices subject to conformity as-
sessment (Q5), or already meeting MDR re-
quirements (Q7), or for which the company
participates in clinical evaluation or PMCF (Q9),
as presented in Tab. 8.

The results show that the number of manu-
factured, distributed, or imported medical de-
vices does not seem to influence the decision
to narrow the product portfolio. It cannot be
said, for example, that with the increasing num-
ber of manufactured, distributed, or imported
medical devices, the probability of withdrawing
a medical device from the portfolio due to MDR
would increase.

Impacts of regulation in the form
of perceived satisfaction with MDR
The last tested hypothesis (H76) showed a statis-
tically significant relationship between perceived
satisfaction with MDR and MDR as an initiator
of innovative activities. Spearman’s rho value
of 0.481 at the 1% significance level indicates
a direct relationship. Specifically, as satisfaction
with MDR decreases, the perception of MDR as
an initiator of innovation activities also decreases.
Perceived satisfaction was also examined
(see above) concerning company size (no re-
lation), the decision to narrow the medical
device portfolio (decreasing satisfaction leads
to higher willingness to reduce portfolio), and
perceived impacts on costs or profit (satisfac-
tion decreases with increasing impact on costs
and adverse impact on profit).

Relationship between product discontinuation and selected criteria

(n = 99; hypothesis H15)

Exclusion of the product from the portfolio (Q11) vs.
SR © 2
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Correlation coefficient 0.013 -0.007 0.106
Sign. 0.896 0.949 0.295

Note: Significant at *p > 0.05, **p > 0.01, ***p > 0.001, otherwise insignificant; Q — question.

Source: own
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Data from financial statements versus
answers from questionnaires

The last part of the research results section
examines the relationship between financial
data from surveyed companies’ statements and
questionnaire survey data. Specifically, it tests
the link between the decision to drop a medical
device from the product portfolio due to MDR and
the 3-year trend of operating profit or indebted-
ness (H7 and H8). In terms of operating profit
and product removal, no proven connection is
found, and the hypothesis of independence can-
not be rejected (p-value > 0.05). However, when
the trend of indebtedness is considered, a statis-
tically significant relationship emerges (Spear-
man’s rho = -0.347, p-value = 0.024). Companies
in debt are more inclined to exclude products from
the portfolio. Finally, the declared effect of MDR-
related business costs (Q17) in relation to the debt
trend (H9) shows no proven dependence, and it is
unclear if companies spread their MDR costs over
the previous three years or if the declared cost
increase could influence the trend.

4. Results summary and discussion
The perceived cost increase caused by MDR is
statistically reflected in the worsened business

performance as measured by profit. Business-
es, including manufacturers, distributors, and
importers of medical devices, state their inabil-
ity to shift the increased costs resulting from
MDR to their customers, leading to a nega-
tive impact on profit. However, this view
of the companies, specifically the link between
the (in)ability to transfer costs to customers
and the negative impact on profit, is statisti-
cally insignificant. The impacts of regulation
are perceived similarly by all businesses, ir-
respective of their size.

Satisfaction with the form of MDR is low,
with 56.25% of respondents expressing dis-
satisfaction and 33.93% indicating neutrality.
Our survey results indicate dissatisfaction is
primarily connected with the need to change
product portfolios and increased costs, which
respondents often identify as an administra-
tive burden. Therefore, the challenge for future
work with MDR is to focus on measures that
address administrative steps and minimise
administrative burden as much as possible.
Historical evidence shows that rising costs
and risks adversely impact the development
and launch of new products (Grabowski et al.,
1978).

Summary of responses to research questions

Does the company size affect the potential or perceived impacts of MDR on a company?

RQ1

No, but the research sample is quite homogeneous. A high percentage of SMEs is represented.

Do economic conditions such as business performance or financial health influence
the adaptation of processes with regard to MDR or the perception of MDR as such?

RQ2

in the portfolio size.

First of all, it can be stated that businesses mostly do not believe that they will be able
to transfer MDR-related costs to customers, and increased costs will therefore translate
into lower profits. The perceived negative impact on profit is accompanied by a reduction

Are the effects of MDR manifested in the product portfolio of companies?

RQ3

Yes, but it does not depend on the size of the companies, but rather on the current
perception of the impact of MDR on costs and profit (costs are increasing, profits are
decreasing). The decision to remove products from the portfolio is not influenced by

the previous medium-term trend of profit, but it is influenced by the change in indebtedness
in the last 3 years before the MDR came into effect.

device development?

Can satisfaction with the form of MDR be an innovation impulse for medical

RQ4

is, therefore, rather negative.

Yes, it can. But this survey identified mostly dissatisfaction with MDR, which, as seen in
the answer to RQ2, may stem from costly new requirements. The innovation impulse of MDR

Source: own
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Tab. 9 provides answers to the research
questions formulated in the introduction of this
paper with respect to the aim of the research.

The research findings indicate that busi-
nesses see increased costs and reduced profits
as the effects of MDR. About one-third of com-
panies also reduce their product portfolio in re-
sponse to MDR. Carl and Hochmann (2023) also
come to similar conclusions about the reduction
of the product portfolio as an effect of MDR. With
regard to the higher demands of the MDR (and
the associated higher costs), Bayrak and Yilmaz
(2022) caution that MDR may further strengthen
the import position of countries already import-
ing medical devices due to its strictness and
increased costs for market actors.

Other notable findings unrelated to the re-
search questions or tested hypotheses include
the importance of regulatory specialists in
the team and evaluating the economic ef-
fectiveness of investments. From this, one
can infer the impact of MDR on company pro-
cesses, the company’s ability to respond to new
MDR challenges, and the ability to economi-
cally assess MDR more in detail.

First, regarding the involvement of regula-
tory specialists, survey responses indicate that
this role has gained greater importance in com-
panies, with nearly 50% reporting the creation or
strengthening of this position. About three-fifths
of these roles are internal. Similar findings are
seen in health technology assessment (HTA),
as Markiewicz et al. (2017) noted. However,
companies also state that they involve regula-
tory experts in project development teams only
when necessary (26.26%) or not at all (21.21%).
Scannell and Cormican (2019) recommend in-
volving a regulatory expert early in developing
new medical devices, even in spinoff scenarios.
In any case, our results thus confirm the ex-
pectation (Becker et al., 2019) that MDR brings
higher costs, e.g., through a higher workload.

Second, regarding the involvement of in-
vestment effectiveness evaluation methods,
companies in our Czech research sample tend
to use dynamic methods like net present value
(NPV) less frequently compared to the Dutch
research sample presented by Markiewicz
et al. (2017). However, both samples show
that the return on investment (ROI) method is
commonly used. In our case, it is also appro-
priate to add that approximately 56% of busi-
nesses do not use any such method or are
unaware of it.

Findings of the study develop previous
studies such as Gozman and Currie (2014)
describing how organizations are reviewing and
altering the practices and systems employed
to deliver compliance and how to ensure that
new regulatory requirements are met within
designated timeframes and managed on an on-
going basis. Other studies have broadly
touched on compliance by addressing how
specific legislation can be leveraged to add
value, as well as making the case for a strate-
gic approach to risk and compliance (Chatterjee
& Milam, 2008). Our findings expand theories
about knowledge from the medical device
industry and open future questions in man-
agement and leadership. Effective leadership
is a vital component of health care systems and
has an extensive range of functions in improv-
ing organizational effectiveness and efficiency.
It seems that the leaders of the institutions will
have a significant role in the society’s adapta-
tion to the new setting.

One limitation of our research is the
quantitative approach typical of questionnaire
surveys. The identified links suggest the need
for qualitative data, which could be obtained
through structured interviews with a narrower
panel of respondents in similar roles (e.g., CEO
or CFO of the companies). Such an approach
would help define MDR-related problems
more precisely and enable further work within
the regulatory framework. In addition, despite
efforts to formulate questions clearly, illogical
answers appeared, and reluctance to answer
some questions was observed. In such cases,
questionnaires had to be discarded. Another
limitation is that distributors and importers may
not perceive the impact of regulation on their
role, leading to a lack of awareness of their
obligations. Additionally, there is a dispropor-
tion between risk classes and company roles,
as respondents are mostly distributors and im-
porters of lower-risk class devices, limiting their
ability to fully evaluate the regulation’s impact
on innovation and production.

In order to comprehensively describe
the goal “to evaluate the impact of newly effec-
tive regulation on the medical devices industry,”
it is appropriate to extend the research to other
European countries, ensure a longer time series
of economic data, and the already mentioned
additional qualitative research. Such research
will then be able to assess the impact of regula-
tion on the entire industry.
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Conclusions

Implementing regulations is often seen as
necessary to mitigate market failures and
safeguard consumer interests. The Medical
Device Regulation (MDR) is a recent European
regulation specifically designed for the produc-
tion of medical devices, aiming to ensure their
safety and effectiveness. This article focuses
on Czech companies and examines the MDR’s
effects on their operations regarding both eco-
nomic and procedural impacts.

The findings of this research intimate that
the MDR will negatively impact a company’s
profitability, consequently influencing its opera-
tional strategies, and are in line with the general
expectations expressed, e.g., by Becker et al.
(2019). In the case of the orthopedic aids sec-
tor, based on a two-year observation, Carl and
Hochmann (2023) also highlight the negative
impacts of MDR in the form of increased costs
and a reduction in the product portfolio.

One key factor contributing to this nega-
tive outcome is the inability of the companies
to transfer the increased costs resulting from
regulatory requirements to their customers.
As a result, affected companies are forced
to adjust their product portfolios, reducing
their range of offerings. The findings of this
research show that approximately one-third
of the research respondents (n = 99) declare
that they will almost certainly discontinue one
of the products from their current portfolio.

The research reveals that the perception
of the MDR among medical device manufactur-
ing companies is predominantly negative. A sig-
nificant finding is almost 50% dissatisfaction
with the form of MDR (approximately 35% per-
ceive MDR neutrally). This negativity arises pri-
marily due to the financial burdens imposed by
the regulation and the other associated impacts.

Furthermore, the MDR is not perceived
as a catalyst for innovation within the indus-
try, as nearly two-thirds of companies report
postponing innovation activity due to the MDR.
Therefore, this may be detrimental to the end
user in the long term.

By quantifying the effects of the MDR
on Czech companies, this article provides
valuable insights into the real-world implica-
tions of this regulatory framework. The find-
ings highlight the challenges companies face
in adapting to and complying with the MDR,
particularly regarding its impact on profitability
and product offerings.

This research serves as a reminder
of the complex interplay between regulations,
economic outcomes, and industry dynam-
ics. Ultimately, it emphasizes the importance
of considering the potential ramifications of reg-
ulations and their effects on businesses and
markets. Undoubtedly, the MDR will improve
safety, but at what cost? Some of the ramifica-
tions are highlighted in this article. There is,
however, a need for debate on whether the cur-
rent setting of risk elimination on the one hand
and costs and restrictions on the other is really
beneficial to either the consumer or the manu-
facturer. This article is timely as it addresses
an important current topic of debate and seeks
to fill a gap in the literature.

Acknowledgments: The research was sup-
ported by the internal project “SPEV — Econom-
ic Impacts under the Industry 4.0, Societies 5.0
& 6.0 Concept,” 2024, University of Hradec
Kralové, Faculty of Informatics and Manage-
ment, Czech Republic.

References

AntoSova, I., Hazuchova, N., & Stavkova, J.
(2022). Consumers’ perceptions of health and
factors influencing fulfilment of the need for
healthcare in EU countries. E&M Economics
and Management, 25(3), 19-34. https://doi.org/
10.15240/tul/001/2022-3-002

Bayar, Y., & Diaconu Maxim, L. (2020). Ef-
fects of labor market and business regulations
on unemployment: Evidence from EU transition
economies. Labor History, 61(5-6), 608—620.
https://doi.org/10.1080/0023656x.2020.1841125

Bayrak, T., & Safak Yilmaz, E. (2022).
What will be the economic impact of the new
medical device regulation? An interrupted time-
series analysis of foreign trade data. Value in
Health Regional Issues, 29, 1-7. https://doi.org/
10.1016/j.vhri.2021.07.010

Becker, K., Lipprandt, M., Rodhrig, R,
& Neumuth, T. (2019). Digital health — Software
as a medical device in focus of the medical de-
vice regulation (MDR). It — Information Technol-
ogy, 61(5-6), 211-218. https://doi.org/10.1515/
itit-2019-0026

Bianchini, E., & Mayer, C. C. (2022). Medi-
cal device regulation: Should we care about it?
Artery Research, 28(2), 55-60. https://doi.
org/10.1007/s44200-022-00014-0

Blind, K. (2016). The impact of regulation on
innovation. In J. Edler, P. Cunningham, A. Gok,

2024, volume 27, issue 2, pp. 32—-49, DOI: 10.15240/tul/001/2024-2-003 m 47



Business Administration and Management

&P. Shapira (Eds.), Handbook ofinnovation policy
impact (pp. 450—482). Edward Elgar Publishing.
https://doi.org/10.4337/9781784711856.00022

Broughel, J., & Hahn, R. W. (2022). The im-
pact of economic regulation on growth: Survey
and synthesis. Regulation & Governance, 16(2),
448-469. https://doi.org/10.1111/rego.12376

Carl, A.-K., & Hochmann, D. (2023). Impact
of the new European medical device regulation:
Atwo-year comparison. Biomedical Engineering
/Biomedizinische Technik, 2023. https://doi.org/
10.1515/bmt-2023-0325

Chatterjee, A., & Milam, D. (2008). Gaining
competitive advantage from compliance and risk
management. In D. Pantaleo & N. Pal (Eds.),
From strategy to execution (pp. 167-183).
Springer Berlin Heidelberg. https://doi.org/
10.1007/978-3-540-71880-2_9

Craven, M. P, Allsop, M. J., Morgan, S. P.,
& Martin, J. L. (2012). Engaging with economic
evaluation methods: Insights from small and me-
dium enterprises in the UK medical devices in-
dustry aftertraining workshops. Health Research
Policy and Systems, 10(1), 29. https://doi.org/
10.1186/1478-4505-10-29

Emergo. (2022). Czech Republic — Over-
view of device industry and healthcare statis-
tics. Emergo. https://www.emergobyul.com/
resources/market-czech-republic

European Patent Office. (2021). Patentindex
2020.http://www.sziprs.org.cn/attachment/0/37/
37531/711294 .pdf

Evaluate. (2018). EvaluateMedTech world
preview 2018, outlook to 2024. https://www.
evaluate.com/thought-leadership/medtech/eval-
uatemedtech-world-preview-2018-outlook-2024

Gozman, D., & Currie, W. (2014). The role
of rules-based compliance systems in the new
EU regulatory landscape: Perspectives of institu-
tional change. Journal of Enterprise Information
Management, 27(6), 817-830. https://doi.org/
10.1108/jeim-05-2013-0023

Grabowski, H. G., Vernon, J. M., & Thom-
as, L. G. (1978). Estimating the effects of
regulation on innovation: An international com-
parative analysis of the pharmaceutical indus-
try. The Journal of Law and Economics, 21(1),
133-163. https://doi.org/10.1086/466914

Konishi, A., Isobe, S., & Sato, D. (2018).
New regulatory framework for medical devices
in Japan: Current regulatory considerations
regarding clinical studies. Journal of Vascular
and Interventional Radiology, 29(5), 657—660.
https://doi.org/10.1016/j.jvir.2017.12.022

Maci, J., & Maresova, P. (2022). Critical fac-
tors and economic methods for regulatory im-
pact assessment in the medical device industry.
Risk Management and Healthcare Policy, 15,
71-91. https://doi.org/10.2147/rmhp.s346928

Maresova, P., Hajek, L., Krejcar, O,
Storek, M., & Kuca, K. (2020). New regulations on
medical devices in Europe: Are they an opportu-
nity for growth? Administrative Sciences, 10(1),
16. https://doi.org/10.3390/admsci10010016

Markiewicz, K., Til, J., & |Jzerman, M.
(2017). Early assessment of medical devices
in development for company decision making:
An exploration of best practices. Journal of
Commercial Biotechnology, 23(2). https://doi.
org/10.5912/jcb780

Medtech  Europe. (2020). European
IVD market statistics report 2020. https://www.
medtecheurope.org/wp-content/uploads/
2020/12/2020_mte_european-ivd-market-
statistics-2020.pdf

Medtech Europe. (2021). The European medi-
cal technology industry in figures 2021. https://www.
medtecheurope.org/wp-content/uploads/2021/06/
medtech-europe-facts-and-figures-2021.pdf

Niemiec, E. (2022). Will the EU medical de-
vice regulation help to improve the safety and
performance of medical Al devices? DIGITAL
HEALTH, 8, 205520762210890. https://doi.org/
10.1177/20552076221089079

Patentinspiration.com. (2021). Search and
analyze patents — Patentinspiration. https://
www.patentinspiration.com/

Razavi, S. M., Padash, H., & Nesbati, A. N.
(2017). The role of business regulations in
economic growth. In S. Rezaei, L.-P. Dana,
& V. Ramadani (Eds.), Iranian entrepreneurship
(pp. 41-53). Springer International Publishing.
https://doi.org/10.1007/978-3-319-50639-5_3

Scannell, P., & Cormican, K. (2019). Spin-
ning out of control? How academic spinoff for-
mation overlooks medical device regulations.
Journal of Technology Management & Inno-
vation, 14(3), 82-92. https://doi.org/10.4067/
s0718-27242019000300082

Tu, J. (2020). The impact of requlatory compli-
ance costs on business performance. Innovation,
Science and Economic Development Canada.

Wilkinson, B., & Van Boxtel, R. (2020).
The medical device regulation of the European
Union intensifies focus on clinical benefits of de-
vices. Therapeutic Innovation & Regulatory Sci-
ence, 54(3), 613-617. https://doi.org/10.1007/
$43441-019-00094-2

48 m 2024, volume 27, issue 2, pp. 32—49, DOI: 10.15240/tul/001/2024-2-003



Business Administration and Management

Questionnaire (list of questions)

= Q1. Company name

= Q2. Medical device class(es) — production

= Q3. Medical device class(es) — distribution

= Q4. Medical device class(es) — import

= Q5. How many medical devices manufactured/distributed/imported by you are currently subject
to conformity assessment by a notified body or certification?

= Q6. Which class?

= Q7. How many medical devices manufactured/distributed/imported by you are already subject

to the requirements of the new medical device regulation?

= Q8. Which class?

= Q9. For how many medical devices manufactured/distributed/imported by you do you actively
participate in clinical trials or post-market clinical follow-ups?

= Q10. Which class?

= Q11. Are you planning to phase out any product from your portfolio due to the new regulation,
even though you would not have done so under the old regulation?

= Q12. Why?

= Q13. Innovation with respect to the new medical device regulation: Do you see the new regula-
tion as an impulse, obstacle, or irrelevant factor?

= Q14. Why?

= Q15. Financial resources and opportunities: Check all statements that are true for your busi-
ness entity.

= Q16. Why?

= Q17. The new regulation has affected our financial indicators in terms of overall COSTS.

= Q18. The new regulation will affect our financial indicators in terms of overall PROFITS.

= Q19. Why?

= Q20. We are able to shift the increased costs associated with regulatory requirements
on our customers.

= Q21. How/in what way? Or why not?

| ]

Q22. Regarding the new regulation, did you have to create a new internal or external position

for a person responsible for regulatory compliance (regulatory officer)?

= Q23. We usually involve an expert on regulatory issues in the project/development team.

= Q24. How/in what way? Or why not?

= Q25. Which indicators do you use to evaluate the contribution of the product to the overall
performance of the company?

= Q26. If you use other indicators, which ones?

= Q27. To what extent is your company satisfied with the new medical device regulation?

= Q28. Which requirements of the new regulation do you perceive as the most burdensome/
problematic? State up to three answers but at least one.

= Q29. Why?

= Q30. What do you consider the greatest LIMITATIONS of the new regulation? State up to three
answers but at least one.

= Q31. What do you consider the greatest OPPORTUNITIES of the new regulation? State up

to three answers but at least one.
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