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EDITORIAL

Vizeni a mili ctendfi,

dobrych zprav neni nikdy dost. Socioekonomické a humanitni studie prezily nejen prv-
ni, ale i druhou a treti vinu Koronaviru. Mdme ptipraveno dalsi, tentokrdt uz 25. (tedy
jubilejni) vydani sesitu SEHS pod cislem 1/2021.

V éem se toto Cislo odlisuje od predchozich? Na prvni pohled je viditelné zvyseni poctu
odbornych stati v anglictiné. Mezindrodni rozmér se trochu rozsifuje. Autofi jsou ze
Slovenska i Polska, ale i esti autofi se o toto pokouseji. Tim se i zvétsuje geografické

zaméteni problematiky.

V anglictiné vychdzi 5 clankii. Kornélia Svacinovd rozviji oblibené téma Priimysl 4.0
na ptikladu Madarska, Vendula Hynkovd se vénuje politice zdpornych sirokovych sa-
zeb s evropskym rozmérem. Autoti Sinisa Mali, Lenka Malickd neziistavaji pozadu se
svym tématem fiskdlni decentralizace a ekonomicky riist v Evropské unii. No a k nim se
fadi i stat Ireny Honkové zabyvajici se otdzkami souvisejicimi s evropskymi finanénimi
trhy: IFRS 9 a jeji dopad na stabilitu financnich instituci. A jako tfesnicka clanek dvou
polskych autorek (Patrycja Zegle#, Anna Niziol) zaméfeny na sdilenou ekonomiku na

prikladu turismu.

Genderovou a jazykovou vyvdzenost pak trochu zajistuji 2 stati, jejichZ ndzvy hovori
samy za sebe. Frantisek Ochrana a Vilém Novotny: Vyuziti metodologie védeckovy-
zkumnych programii pro hodnoceni védeckovyzkumné cinnosti a Petra Tisovd a Eva
Duchdckovd: Konzervativni odvétvi pojistovnictvi: Vyvoj pod zvysenym tlakem zmén

v ekonomickém a financnim prostied.

Vizeni Ctendfi,
Prejeme Vdam hodné zdravi, prijemné léto a na shledanou u zimniho vyddni Socioeko-
nomickych a humanitnich studii. Moznd ptijde, i kdyz ne pfimo kouzelnik, tak alespori

milé prekvapeni.

S pozdravem za celou redakci
Doc. Ing. Frantisek Pavelka, CSc.
Séfredaktor



EDITORIAL

Dear Readers,

There is never enough good news. The Socio-Economic and Humanities Studies has
survived not just the first, not just the second, but also the third wave of Covid-19. We
have prepared a new, the 25th (an anniversary!) issue of SEHS number 1/2021.

How is this issue different from the previous ones? A brief glance reveals that the number
of research articles in English has increased. The international dimension has expanded.
The authors come from Slovakia and Poland, but also Czech authors want to publish in
English. Thanks to this, the geographical scope of the covered issues has widened.

In total, there are five articles in English. Kornélia Svacinovd develops the popular topic
of Industry 4.0 using the example of Hungary. Vendula Hynkovd looks into a negative
interest rate policy from a European perspective. Authors Sinisa Mali and Lenka Malickd
keep up the pace and discuss fiscal decentralization and economic growth in Europe.
Next one in line is a paper by Irena Honkovd that explores issues linked to European
financial markets — IFRS 9 and the impact it has on the stability of financial institutions.
And as a cherry on top, an article by two Polish authors (Patrycja Zegle#i, Anna Niziot)
focused on the shared economy using examples from the tourist industry.

Gender and language equality is ensured by two articles with telling names: The Use
of Methodology of Scientific Research Programmes for Assessment of Research Activity
by Frantisek Ochrana and Vilém Novotny, and Petra Tisovd and Eva Duchdckovd’s
Conservative Branches in Insurance: Development Under Increased Pressure from
Changes in Economic and Financial Environment.

Esteemed Readers,

We wish you good health, an enjoyable summer and we are looking forward to our next
meeting over the winter issue of the Socio-Economic and Humanities Studies. We might
even have a little surprise in store for you.

Wishing you all the best on behalf of the editing staff,

Doc. Ing. Frantisek Pavelka, CSc.
Editor-in-Chief
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NEGATIVE INTEREST RATE POLICY
(NIRP): HISTORY AND ARGUMENTS
FOR AND AGAINST

Vendula Hynkova

ABSTRACT

The paper deals with the history and the main pro and con arguments of an unconventional
monetary policy used by a central bank or another monetary authority that falls out of line with
traditional measures. Until recently, the introduction of negative interest rates was unthinkable
in the economic practice. From the point of view of economists, there is no unified opinion on
this unconventional monetary policy, and there are different attitudes and policies of central
banks. Thus, this paper contains not only arguments for, but also arguments against, and com-
pares the two opposing views on the negative interest rate policy. There is a debate on effective
macroeconomic policy instruments and some pitfalls can be observed also at the scientific level.
Key words: monetary policy; negative interest rates; negative interest rate policy (NIRP);
unconventional monetary policy (UMP); monetary policy instruments

JEL classification: E43, E52, E58
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INTRODUCTION

According to economic theory, the rate of interest is defined generally as the price
of credit, and it plays the role of the cost of capital. Interest rates can be exami-
ned from a microeconomic point of view, where the interest rate figures as an
investment cost or as an equilibrium interest rate in the loanable funds market,
or from a macroeconomic point of view, in the money market, where the money
supply determined by the monetary authority meets the demand for money, and
how this monetary authority can, via the key interest rates setting, influence the
economy (investment, GDP, average price level, and employment).

When looking for an explanation of interest, the creator of the interest theory
and the author of The Abstinence Theory of Interest, the English economist N. W.
Senior (1790-1864), explained in detail and emphasized that the money used for
lending purposes is the money not used for consumption and that earning inte-
rest acquired by abstaining from spending makes the funds possible and available
for potential borrowers (Medema and Samuels, 2013).

Usually all nominal interest rates are set at a certain positive level in the finan-
cial sector, while real interest rates could be negative according to Fisher’s equa-
tion, where real interest rates mean the difference between the nominal interest
rate and the inflation rate. Specifically, key interest rates were set by central banks
at positive values until some central banks decided to cross their lower limit,
the so-called “Zero Lower Bound” (ZLB), of a nominal key interest rate towards
negative values during the stagnation and fading of the 2008 recession. In the
near past, central banks imposed negative interest rates because they were afra-
id that their domestic economies could fall into a deflationary spiral, in which
there is no spending which leads to dropping prices, no profits, and no economic
growth.

Many economists have questioned whether such a policy could be effective and
whether it would do more harm than good. This paper provides an overview of
setting negative interest rates, deals with the history of setting negative interest
rates, examines the arguments for and against, compares the two opposing views
on the negative interest rate policy (NIRP), and opens up questions to anyone to

judge negative rates setting, submit pro and con arguments regarding the NIRP,
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and point to experience in economic practice when making their judgement. The
implementation of the NIRP still represents a “macroeconomic policy experi-
ment” across concerned economics and so far, there has been no consensus on

the effects of negative nominal interest rates, either empirically or theoretically.

1 THE HISTORY OF NEGATIVE INTEREST RATE POLICY

Negative interest rates are not an entire novelty that has emerged in the last few
years, but they were detected as early as the 1970s. Switzerland was the first coun-
try to apply this policy in the 1970s in order to prevent excessive appreciation of
its domestic currency, which would in turn negatively affect exports, real produ-
ct, and employment.

In 1971, the convertibility of the US dollar to gold was abolished. The US dollar
experienced a devaluation and Switzerland became an investment haven. As fore-
ign investors increased the demand for the Swiss franc, they increased its value.
The strengthening of the Swiss currency disadvantaged domestic exporters, and
the Swiss government first introduced mandatory reserves for non-resident
deposits. As this measure did not help, they banned the payment of interest to
non-residents and, while not effective, they opted for a quarterly negative inte-
rest rate (penalty) of 2% on non-resident deposits. The first oil shock of 1973
exacerbated this situation, leading to subsequent measures when the Swiss gover-
nment introduced a negative interest rate of up to 12% on non-resident deposits.
However, Switzerland continued tackling capital inflows that did not stop even
after a 41% negative annual interest rate on foreign deposits was introduced in
1975. Between 1971 and 1975, the Swiss franc strengthened significantly against
the dollar, dampening the Swiss economy, mainly through declining exports. The
real exchange rate of the Swiss franc rose significantly in 1978 as well; the Swiss
National Bank was compelled to purchase foreign exchange on a large scale and
short-term interest rates fell to zero and turned slightly negative early in 1979
(Kugler; Rich, 2001). Negative interest rates did not discourage the inflow of fore-
ign capital, only the intervention of the central bank and the easing of monetary
policy helped. Experience during this period proved the inefliciency of negative
interest rates in a country with a strong currency.

The Swiss National Bank returned to the negative interest rate monetary policy
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in 2014. However, the first central bank in the world that introduced a negati-
ve interest rate after 2008 recession was the Swedish central bank, from 2009
to 2010, and then again from 2015 to 2019. The European Central Bank (ECB)
joined this policy in 2014 and has continued implementing it until today (2021).
Its decision related to the whole euro area. The Danish central bank applied the
negative interest rate policy from 2012 to 2014, and again from 2014 until now
(2021). The central bank in Norway has not explicitly adopted the NIRP, but the
central bank lowered its reserve rate below zero in 2015. The central bank of
Japan, which had long battled deflation in the past, decided to join the NIRP for
the first time in 2016 with a negative interest rate (-0.1%) on current accounts
that financial institutions held at the central bank, and in 2016, also the Hungari-
an central bank and the central bank of Bosnia and Herzegovina joined the NIRP
(Angrick and Nemoto, 2017; Kuroda, 2016).

In June 2014, the ECB introduced negative interest rates for the first time.
The ECB applied the negative rate only to its deposit rate called “Deposit Faci-
lity Rate” (DFR), through which the ECB pays short-term overnight deposits to
commercial banks. The DFR climbed gradually from -0.10% with effect from
June 2014 to -0.50% in September 2019. The ECB changed two other key interest
rates — the main refinancing operations (MROs) rate and the rate on the marginal
lending facility. The MRO rate defines the cost at which banks can borrow from
the central bank for a period of one week. If banks need money overnight, they
can borrow from the marginal lending facility at a higher rate. Since March 2019,
the fixed interest rate has fallen to zero and has remained at zero so far, with the
marginal lending facility set at a quarter of a percentage point since March 2019.
The purpose of these steps was to prevent commercial banks from depositing
excess liquidity with the central bank and to continue lending money to private
economic entities. A negative interest rate is thus a form of tax or sanction for
banks so that they no longer offer excess liquidity in the form of loans. The NIRP
is thus a monetary policy, pursued by central banks to stimulate inflation and
achieve its only goal of a gradually rising price level, according to about the 2%
inflation target.

This argument seems logical, but negative interest rates divide economists into

supporters or opponents. Alternatively, there may be those who accept negative
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interest rates as an extreme, or as a short-term solution. And some economists
only support “effective negative interest rates” on a certain “effective” level. Some
economists emphasize that for the efficiency assessment, a distinction should be
made between temporarily low interest rates and chronically low interest rates
(Ruchir and Kimball, 2015).

2 SUPPORTERS OF NEGATIVE INTEREST RATES

The proponents of negative interest rates, mainly economists in central banks,
justify the NIRP to fulfil the inflation target. This unconventional policy should
help increase the growth of investment, output, and employment via the well-k-
nown Keynesian transmission mechanism, i.e., through lowered costs of lending.
Since mainly investment and possibly also consumption financed in the capi-
tal market supports the growth of aggregate demand, this growth supports the
growth of product and average price level. The arguments for keeping negative
interest rates are to demonstrate the effect of falling interest rates on the growth
of investment activity. Thus, the assumption is that firms will increase their fixed
investment via this credit (lending) channel.

There is an ongoing debate about how this channel works and how the NIRP
supports the economy, and whether firms will increase their fixed investment. It
was found that mainly stable, sound banks in an economy can enhance the tran-
smission mechanism because these banks are able to stimulate firms’ investment
indirectly when they are able to pass negative interest rates onto their corporate
depositors without experiencing a contraction in funding (Altavilla et al., 2020).
Further experience has confirmed that lending rates have tended to fall more in
banking systems with a higher proportion of variable rate loans, shorter loan
maturities, or higher competition among commercial banks (Vinals et al., 2016).

The development of the DFR, the level of investment activity by institutional
sectors, and the growth rate of real GDP in the eurozone is shown in Table 1. As
can be seen in Table 1 and Graph 1, the negative interest rates since 2014 in the
eurozone have really been stimulating the growth of companies’ investment acti-
vity. The share of investment activity of companies in 2019 (13.88%) exceeded the
value from 2008, from the period before the economic recession (12.74%). The

growth of household investment was not as significant as the growth of firms’
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investment. For firms there was a vision of an optimistic scenario of the economic

development.

Tab.1» Investment activity as a share of GDP by institutional sectors, real GDP growth rate and

deposit facility rate in the eurozone during 2008-2019

Eurozone: 19
countries/
Year

ECB:
Deposit
Facility (%)

Total In-
vestment
(% of GDP)

Business
Investment
(% of GDP)

Household
Investment
(% of GDP)

Govern-
ment
Investment
(% of GDP)

Real GDP
Growth (Eu-
rozone, %)

2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019
Jul.

325 Apr.

Oct. Jan. 050

275 | 010 Jul. Jun.

Oct. Mar. 0.75 Jul. -010 | Dec. | Mar. Sept.
325 | 050 | %% | Nov. | 000 | O Sept. | -030 | -040 040 | 040 1 54
Nov. Apr. 050 -020

275 | 025 Dec.

Dec. 025

200

2312 | 2129 | 2082 | 2091 | 2042 | 1979 | 1972 | 2014 | 2050 | 2082 | 2122 | 2221
274 | M3 N33 | N82 | N8l | 158 | NT5 | 234 | 1267 | 1292 | 1312 | 1388
699 | 629 | 603 | 592 | 565 | 534 | 522 | 506 | 520 | 527 | 539 | 552
339 | 370 | 346 | 318 | 296 | 287 | 275 | 275 | 263 | 264 | 272 2.8
04 45 2] 17 09 | 02 | 14 21 19 26 19 13

Source of data: Eurostat, ECB; author’s processing

Graph 1 illustrates more clearly the development of investment by institu-

tional sectors in the eurozone during 2008-2019. The focus should be on the

period before and after the NIRP introduction in 2014. As can be seen in the

Graph 1, since 2015 the business (corporate) investment had been growing

(first column from the bottom), while household and government investment
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(the second and third column) remained roughly at the same level. And
because of the growth of business investment, the total investment had also
been growing (until the outbreak of the coronavirus crisis in 2020). Accor-
ding to the Table 1 the GDP growth rate of the euro area increased after the
introduction of NIRP with a peak in 2017 that was 2.6%.

Graph 1» The development of business investment, household investment and government
investment in the eurozone during 2008-2019 (% of GDP)

25
225

2
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1
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1
75

2
0

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

(@] Sl o

wo;

% GDP

m Business Investment (% GDP) m Household Investment (% GDP)
m Government Investment (% GDP)

Source of data: Eurostat; author’s processing

The ECB highlights the positive effects when considering the compensating
effects of other policy innovations, such as the two-tier system and targeted lon-
ger-term refinancing operations. Thus, central banks are looking for an “effective
interest rate” according to their tiered system when they exempt a portion of
commercial bank balances held at the central bank from the negative rate, called
the “tiering” system (Barr et. al., 2016). This means new tools are being sought
to reduce the impact on banks’ profitability - this impact will be discussed in the
next chapter. In addition, some authors suggested various tools to overcome the
zero bound just before 2004, for example, a “carry tax” on money, open market
operations in long bonds, or monetary transfers (Goodfriend, 2000; Buiter and
Panigirtzoglou, 2003). According to economists from the Norges Bank (the Nor-
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way central bank), the central bank can use two ways to overcome the ZLB: “Cen-
tral bank can achieve negative short-term money market rates in two ways, either by
setting a negative policy rate or, in some situations, supplying the banking system with
excess central bank reserves, while the interest rate on the central bank’s marginal
deposit facility is negative.” (Bernhardsen and Lund, 2015, p. 2)

Some proponents of negative interest rates point out that this policy strengthened
the incentives of investors to rebalance their portfolios towards illiquid longer-da-
ted securities to preserve banks’ profitability. Some authors have found that high-
-deposit banks tend to increase their holdings of high-yield securities in an envi-
ronment of negative interest rates policy (Wu and Xia, 2020). And, according to an
analysis carried out in Italy, these moves were proved and, moreover, it was shown
that previous interest rate cuts just above the ZLB did not induce these shifts and
consequently did not cause a similar portfolio rebalancing (Bottero et al., 2019).

Some economists defend negative interest rates because negative interest rates can
also help weaken a country’s currency by making it a less attractive investment than
other currencies. A weakened domestic currency (its depreciation) because of the
capital outflow causes a competitive advantage in export. A weakened currency will
support exporters, particularly when the volume effect of the depreciation prevails.
It means when there is an increase in the volume of exported goods that will impro-
ve the trade balance and consequently enhance the aggregate expenditures, GDP,
employment and will also help meet the objectives of the monetary authority (the
price level target). This example can be found in the Swiss economy. The goal of its
monetary authority (the Swiss National Bank) was to discourage capital inflows and
thereby counter the monetary tightening due to the Swiss franc’s appreciation.

To sum up, there are three main channels and arguments for introducing
and analysing the effects of negative interest rates: the credit (lending) channel
allowing inflation expectations to rise and boosting the aggregate demand and
product, the exchange rate channel when the domestic currency is weakened, and
the portfolio rebalancing channel when high-yield securities can in turn support
investment and then product. It is assumed by supporters that these channels
work with the change of both positive and negative interest rates setting. “The
experience so far suggests that negative policy rates are transmitted through to money

market rates in much the same way as positive rates are and it also appears that they
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are transmitted to longer-maturity and higher-risk rates, although this assessment
is clouded by the impact of complementary monetary policy measures.” (Bech and
Malkhozov, 2016, p. 31)

3 OPPONENTS OF NEGATIVE INTEREST RATES

According to economic theory, the existence of financial market and indirect
financing depends on the setting of positive interest rates. In the capital market,
savings are turned into necessary investments. Savings are held by households
and households are motivated by a positive interest rate to hoard loanable funds.
Interest is defined as a reward for deferring current consumption in favour of
future consumption plus interest. Therefore, negative interest rates seem to be
an absurdity, mainly if they are set by commercial banks for interest on deposits
to compensate for their eventual losses. Thus, negative interest rates can disrupt
normal decision-making about interest rates.

One very common con argument against the NIRP often emphasized by its
opponents is the trade-off between effective monetary transmission and a bank’s
profitability. A bank’s incomes can be divided into three groups: net interest inco-
mes, non-interest incomes, and banks provisions. A lot of analyses can be found
into how the NIRP affects banks’ net interest margins and equity. Related to this,
some commercial banks decided to pass the costs on to clients with large deposits
and significant transaction costs of closing an account. For example, the third lar-
gest Danish bank, the Jyske Bank, set the interest on ten-year mortgages at -0.5%
per annum and charged a negative interest rate on large deposits (Campbell and
Levring, 2016). Opponents point to the increase in a bank’s non-interest incomes
(higher fees, commissions, provisions) providing the bank’s net interest margins
have decreased. In Sweden, the effect of the NIRP on the lending channel was
examined and authors documented that the negative central bank rates had not
been transmitted to aggregate deposit rates that remained stuck at levels close
to zero (Eggertsson et al., 2019). It also depends on the bank’s ratio of overnight
deposits to total assets, and the higher this rate is, the greater the tendency to
impose higher interest rates on, for example, mortgages, and the pass-through
on economic operators is not so strong (Amzallag et al., 2019). Moreover, not

all clients will pay for having their money stored in a bank; they would quickly
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empty their accounts, which can be identified as the first step towards the collapse
of the banking system. However, in Sweden there is an issue of using exclusively
non-cash payments and economists try to find the effective lower bound. “The
effective lower bound will therefore depend on how costly it is to manage cash and by
how much the monetary policy impact decreases at different rate levels. In addition,
risks to the financial system increase, the lower the CB’s repo rate goes.” (Alsterlind
etal., 2015, p. 1)

In Sweden and Denmark, they introduced negative interest rates at the ear-
liest after the recent recession of 2008 and therefore have the longest experience.
According to research that includes annual balance sheet data from more than
5,000 banks in the EU and Japan between 2010 and 2016, commercial banks
experienced significant declines in net interest income, and they mitigated the
losses from net interest income by generating significant increases in net non-in-
terest income and provisions. Commercial banks as business entities try to find
other sources of income. In addition, the impact of the NIRP on the net interest
incomes of commercial banks depends on business cycle conditions and ban-
k-specific characteristics such as size, liquidity, capitalization, and incidence of
market funding (Lopez et al., 2018; Borio et al., 2015).

In a further analysis across banks in different countries, the authors found
that after the introduction of negative interest rates, the volume of banks’ loans
was weaker in countries where a policy of negative interest rates was introdu-
ced. Smaller banks, more dependent on retail deposit financing, less capitalized,
whose business models were dependent on interest income, and which operated
in more competitive markets, suffered the most (Molyneux et al., 2020).

Even before the recession caused by the current coronavirus, there was talk of
macroeconomic policy options that were already exhausting their instruments
before the advent of the next declining phase of the economic cycle. Some econo-
mists fear ECB’s extreme expansionary monetary policy can lead to an increasing
money supply and rising inflation. The argument is that when ECB’s key interest
rates fall more into the negative, this will lead to greater losses of commercial
banks and the value of their equity will fall as the share prices of large banks will
continue to decline. The loss will be felt by investors. In the future, significant

interest rate cuts may outweigh the benefits from higher asset values and stronger
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aggregate demand, so there is a point that further monetary accommodation may
need to rely more on credit easing and an expansion of the ECB’s balance sheet
rather than substantial additional reductions in the interest rate policy (Jobst and
Lin, 2016). Based on their surveys, some economists consider the NIRP as an ina-
dequate tool to tackle stagnation and they rather prefer to use fiscal instruments
or point out that the NIRP can act contractionary due to a negative effect on bank
profits (Di Bucchianico, 2020; Eggertsson et al., 2017).

Negative interest rates also change the bankruptcy situation, when the borrower
is unable to repay the principal and there are no warnings that the borrower is
unable to repay the interest on the loan. The lender is the one taking the risk of
loan default and now there is no bond where a less creditworthy borrower pays a
higher interest rate. It seems there is a greater risk in the banking sector, although
the borrowers pay some special fees instead of a higher interest. Moreover, many
lending institutions have adopted tighter liquidity and capital standards since the
recent global financial crisis and there is a dangerous interaction between this
fact and the NIRP (Angrick and Nemoto, 2017).

Interest rates set by the central banks also impact the yield of bonds. There is
an inverse relationship between setting interest rates and assets prices. Now eco-
nomies are experiencing a problem with zero-yield bonds or negative-yielding
bonds. It was previously inconceivable for central banks that bonds could have
a negative yield, and so zero-yield bonds issued pose a significant difficulty. In
Swedish economy, negative policy rates seem to have had a strong and imme-
diate pass-through to bond market yields, according to the survey (Erikson and
Vestin, 2019).

4 TWO OPPOSING VIEWS

Table 2 presents briefly the two contrasting views on the negative interest rate
policy. The left side of the table contains the main objectives of central banks that
decided for the negative interest rates and the three channels when advocating
the NIRP. The right side of the table outlines the main arguments for and the

three main risks of rejecting negative interest rates.
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Tab. 2 » The opposing views of the NIRP

Defending the negative inte- Refusing the negative interest

rest rate policy (NIRP) rate policy (NIRP)

Objectives according to the central banks: | Historical context: during the history of eco-

« price stability and anchoring inflation nomic thought, nominal interest rates have
expectations (eurozone, Japan, Norway, never been negative (until the last decade at
Sweden) some central banks).

« reducing appreciation and deflationary Negative interest rates distort the capital
pressures (Switzerland) market and cause distortions in the banking

« countering inflows and exchange rate sector.
pressures (Denmark) Many laws and regulations are based on

« price stability and countering exchange the implicit assumption that interest rates
rate pressures (Hungary) cannot be negative.

« price stability and maintaining the CB's negative interest rates can affect the
exchange rate peg (Bulgaria, Bosnia and profitability of coommercial banks and the
Herzegovina) banks would pass on their losses to their

clients (the NIRP can be inefficient or even
contractionary).

Three main channels when advocating Three main risks when refusing NIRP:

the NIRP: - excessive indebtedness of economic entities
- the credit channel - underestimation of risk (investing in riskier

- the exchange rate channel assets and financial instability)

- the portfolio rebalancing channel - overvalued long-maturity illiquid asset pric-

es (asset price bubbles), zero-yield bonds

Source: IMF (objectives of CBs), author’s processing

The arguments of the central banks to fulfil their objectives seem to be under-
standable and in line with macroeconomic theory. It must be added, though, that
there is no consensus among all central banks. Whether this policy it is needed
depends on the specific economic conditions of each economy or the eurozone.
Mr. Haruhiko Kuroda, the Governor of the central bank of Japan (The Bank of
Japan), stated during his speech when defending the NIRP: “The Bank of Japan
will do whatever we can to achieve the price stability target..” when Japan had been
tackling deflationary pressures in the past (Kuroda, 2016, p. 6). Other central
banks, e.g., the U.S. Federal Reserve or the Czech National Bank, have been less
keen or restrained to adopt the NIRP. The usefulness and efficiency of the NIRP
differs across countries due to different institutional settings and bank-specific

characteristics (such as liquidity, capitalisation, funding costs, risk, and income
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diversification, etc., and business and financial cycle condition [Borio and Gam-
bacorta, 2017]). For Japan or the eurozone this policy seems to be relatively effi-
cient, while, for example, the US sees a lower efficiency, according to the banking
models (Ulate, 2019).

CONCLUSION

Negative nominal interest rates have not been entirely new in the monetary sector
in the past several years but appeared in the Swiss economy as early as the 1970s.
In the Swiss economy they were used as a tool for preventing capital inflows. For
a long time, this instrument had not been applied in economies. In the middle of
the last decade, central banks in Europe or Japan decided to introduce negative
interest rates to support their economies. When a monetary authority wants to
support the economy, it provides a monetary expansion policy and lowers its key
interest rates. But the rates had been systematically declining since the beginning
of the 2008 recession, and the central banks soon encountered the “zero lower
bound” (ZLB) during the bad times. And thus, they decided to provide another
monetary stimulus and lower the rates into negative zone expecting the pass-
-through to the economic operators and their reactions.

A negative interest rate policy divides economists into two groups - suppor-
ters and opponents. Supporters of negative interest rates argue that enhanced
investment activity is followed by an increase in aggregate demand, product, and
employment. Indeed, private investment in the eurozone has been on a rising
trend since 2015. However, the growth rate of real output in the eurozone has
been rather stagnant since the introduction of negative interest rates and has been
declining since 2018 and, unfortunately, in 2020 a pandemic broke out. Due to
the coronavirus crisis, the ECB was forced to help otherwise - by buying €750
billion worth of securities that helped the economies immediately (ECB, 2020).
Opponents of negative interest rates have a long-term focus and see the essence
of markets’ functioning. When setting key interest rates, they see the limit at tech-
nical zero and in the choice of alternative economic policy instruments that do
not disrupt the financial markets. The functioning of markets is more important
to them, and economies may be given other stimulations to support employment

and product growth in times of recession or stagnation.
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To assess the choice of negative interest rates, it should be said that it belongs
among unconventional policies in the market economies and if this choice is
applied, it should be assessed whether the negative interest rates do more harm than
good in the economy, and whether they are selected as a short-term or a long-term
instrument. It is perceived nowadays that there is no homogeneous policy of negati-
ve interest rates across economies; conversely, there is relevant heterogeneity in the
purpose, design, and operational specificities of negative interest rate policies, with
significant consequences for capital market effectiveness, private sector funding
conditions, and economic operators’ expectations. Being aware of financial market
failures, economies will gain experience in the future, and if negative interest rates

are set again, it will be seen whether negative interest rates do more good or harm.
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IFRS 9 A JEHO VLIV NA FINANCNI
STABILITU FINANCNICH INSTITUCI

IFRS 9 AND ITS IMPACT ON THE
STABILITY OF FINANCIAL INSTITUTIONS

Irena Honkova

ABSTRAKT

Tento prispévek se zabyvd povinnou implementaci IFRS 9 - Financial Instrument: Recogni-
tion and Measurement, platnou od 1. ledna 2018, kterd mohla znamenat skokové navyseni
opravnych polozek k pohleddvkdm bank a tim ohrozit bankovni sector. Toto zvysSeni avizovaly
predbéziné priizkumy nejvyznamnéjsich ctyf auditorskych spolecnosti. Cilem tohoto prispévku
bylo provést vyzkum z redlnych dat prvnich moznych vysledkii a to z mezitimnich ticetnich
zdvérek bank v pribéhu roku 2018. Pomoci statistického Wilcoxonova testu byl vyhodnocen
dopad tohoto standardu s cilem zjistit, zda olekdvané zvyseni opravnych polozek zaznamenalo
signifikancni zménu. Vysledky testu potvrdily hypotézu, Ze se nejednd o signifikantni ndriist.
Povinnd implementace IFRS 9 - Financial Instrument: Recognition and Measurement tedy
neznamenala signifikantni zménu v hodnoceni bankovnich pohleddvek a tedy ani ohroZeni
financni stability bankovniho sektoru. Vedle dopadu nového standardu na stabilitu financnich
instituci poskytuje prispévek i prehled nejzdsadnéjsich zmén v oblasti financnich ndstrojil.
Kli¢ova slova: Financni ndstroje; IAS 32; IAS 39; IFRS 7; IFRS 9.

JEL Klasifikace: M41, M48
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ABSTRACT

This paper deals with the mandatory implementation of IFRS 9 - Financial Instruments: Re-
cognition and Measurement, effective as of January 1, 2018, a possible result of which might
have been a steep increase in loss allowance on bank receivables that could threaten the banking
sector. This increase was reported in preliminary surveys of the top four accounting companies.
The aim of this paper was to investigate the first factual data available from the interim finan-
cial statements of banks during 2018. Using the Wilcoxon Rank Sum test, the impact of this
standard was evaluated to determine whether the expected increase in loss allowance produced
a significant change. The test results confirmed the hypothesis that the increase was not signifi-
cant. Therefore, the mandatory implementation of IFRS 9 - Financial Instrument: Recognition
and Measurement did not result in a significant change in the classification of bank receivables
and thus did not jeopardize the financial stability of the banking sector. In addition to the im-
pact of the new standard on the stability of financial institutions, this paper also provides an
overview of the most fundamental changes in the area of financial instruments.

Key words: financial instruments; IAS 32; IAS 39; IFRS 7; IFRS 9

JEL Classification: M41, M48

INTRODUCTION

The aim of this paper is to ascertain whether the implementation of IFRS 9 -
Financial Instruments: Recognition and Measurement, mandatory as of January
1, 2018, has resulted in a sharp increase in loss allowance on bank receivables,
which could jeopardize the stability of the banking sector. This paper is based
around the first available data from interim financial statements, in which banks
are required to disclose the impact of the IFRS 9 implementation. In the event of
alarming results, the banking sector would have been able to prepare a report to
justify this phenomenon and partly mitigate the overall impact.

One of the most recent international accounting standards, IFRS 9 - Financial
Instruments, which has been in force since the beginning of 2018, was primarily
created as a response to the latest economic crisis. IAS 39 was predicted to be
less risky compared to similar issues dealt with by GAAP (Fang, 2018). A large
number of unhealthy loans, which banks reported as healthy, are often cited as a
possible cause of the economic crisis. The new standard imposes new classificati-
on rules on financial assets and liabilities and much higher requirements for loss
allowance. IFRS 9 is generally binding for all entities whose accounting is gover-

ned by the International Financial Reporting Standards. Banking institutions are
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the entities most affected by changes brought about by IFRS 9. The core area of
impairment should be the most important for banks as they have a number of
instruments on the active side of the balance sheet, the main essence of which is
the collection of cash flows from them, or their sale. Therefore, these are recei-
vables, both from business relations and, above all, receivables from loans. Loss
allowance on bank receivables is expected to increase sharply as of the date when
IFRS 9 comes into effect. The aim of this paper is to compare the existing IAS
39 with the new IFRS 9 and to determine whether the implementation of IFRS
9 has had an impact on banks' financial stability. Several researches, in particu-
lar the so-called Big Four (Deloitte Global Services Limited, 2016), (EY, 2017),
have addressed the above issues. The problem is that these research studies only
estimate future research; however, the research presented in this paper is based
on existing factual data from the first interim financial statements of banking
institutions. This paper examines the hypothesis that the implementation of IFRS
9 did not result in a significant change in the financial assets of banks. The afore-

mentioned data is subjected to a statistical test.

METHODS

To test the hypothesis whether the implementation of IFRS 9 resulted in a signi-
ficant change in the financial assets of banks, a non-parametric Wilcoxon Rank
Sum test was chosen as it was more appropriate than a signed rank test that would
only reveal the result we are already aware of, i.e. that the loss allowance did
increase. The aim of this paper is not to conclude that there was an increase, but
to verify the hypothesis that this increase was statistically significant. The Wil-
coxon matched pairs test (Walker, 2013) is based on the calculation of standard
deviation and the average of loss allowance differences created under IAS 39 and
IERS 9. If the value of the test criterion exceeds the critical value for this test
(Walker, 2013), then a significant change is observed under IAS 39 and IFRS 9. A
comparison and analogy method is used to describe the differences between the
original IAS 39 and IFRS 9. Within the comparison method, it will be observed
how the reporting of financial instruments of banking institutions changes when

a given standard is changed.
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RESULTS

1.1 COMPARISON OF IAS 39 AND IFRS 9

Now that we are aware of the actual impact of the change of standards on financi-
al instruments, it is advisable to learn what these changes actually are.

Accounting adjustments and financial reporting for financial instruments is
such a complex issue that several accounting standards regulate it. They are pri-
marily the following standards (sorted chronologically based on the creation date
of the standard): IAS 32 Financial Instruments: Presentation, IAS 39 Financial
Instruments: Recognition and Measurement (largely no longer applicable except
for hedge accounting rules not covered in this paper), IFRS 7 Financial Instru-
ments: Disclosures and IFRS 9 Financial Instruments. The majority of IAS 39 is
no longer in force and has been replaced by the most recent of these, i.e. IFRS 9.
IFRS 9 came into effect as of January 1, 2018.

International Accounting Standard 32 (IAS 32) emerged in the 1990s and was
first adopted by entities in 1995. Since then, it has undergone many modificati-
ons, but the standard is still valid today. It defines the basic concepts relating to
financial instruments and is therefore the basis for any later standards that govern
this area.

In 2005, the IASB amended IAS 32 and replaced the disclosure provisions of IAS
32 by the new IFRS 7 - Financial Instruments: Disclosures. It entered into force
in 2007 and replaced IAS 30 - Disclosures in the Financial Statements of Banks
and Similar Financial Institutions. The standard includes rules for the inclusion
of information about financial instruments and, in particular, the risks associated
with them in the financial statements of an enterprise. In addition, IFRS 7 defines
the types of risks that must be reported in financial statements, namely credit
risk, liquidity risk, and market risk. The reason for the amendment of the original
IAS 39 was, among other things, the criticism the Standard received because of
its excessive complexity and for being difficult to implement in practice. In order
to understand the new IFRS 9 correctly, it is necessary to summarize the basic
principles underlying the original IAS 39.

Categories of financial instruments under IAS 39 were: Financial assets and
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financial liabilities at fair value through profit or loss (FTPL), Held-to-maturity
investments (HTM), Loans and receivables (LR) and Available-for-sale financial
assets (AFS) (IFRS Foundation, 2017).

Under IAS 39, financial instruments were initially measured at fair value.
However, the related transaction costs were different. If they were measured in
the FTPL category, transaction costs were not measured, unlike the other cate-
gories. While they were held, the value of the instruments was supposed to be
reviewed at least annually. Financial instruments in the FTPL and AFS catego-
ries measured at fair value could be impaired or increased (FTPL earnings, AFS
capital). Financial instruments in HTM and LR categories measured at amorti-
zed cost could only be impaired. Impairment of financial assets is an area that
may have undergone perhaps the most significant changes during the revision
of international standards and the transition from IAS 39 to IFRS 9. In IAS 39,
impairment was carried out based on incurred losses. Expected losses that could
occur in the future were not accounted for, although the prospect of a future
negative event was very likely. It was only when the entity found objective evi-
dence of impairment that it recorded this impairment in accounting - financial
instruments HTM, LR and FTPL as an expense using an allowance account, AFS
directly as an equity. Thus, in the event of an asset being impaired, the profit of
the financial entity did not decrease and the owners of the company could divide
the profit (Ercegovac, 2018).

A full overhaul of IAS 39 had been considered since 2001, when the IASB was
established (ASB, 2018) and took over the standard from the former IASC. The
new standard was initially supposed to be developed by the IASB together with
the US FASB, which develops the US GAAP, with the intention of creating a sin-
gle document. However, this collaboration was later unsuccessful due to diver-
ging views on some important aspects, and the final version of the new IFRS 9
was issued by the IASB in July 2014. As has already been said, the financial crisis
had a significant impact on the creation and the final adoption of the standard,
and highlighted the urgent need for new rules and hastened the entire process.

IFRS 9 is effective for annual accounting periods beginning on or after January 1,
2018, if the accounting period does not coincide with the calendar year. Voluntary

earlier application of the standard was possible. The new IFRS 9 regulates similar
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areas as those regulated by the replaced IAS 39. Above all, it governs the catego-
rization of financial instruments and their initial and subsequent measuring and
impairment. IFRS 9 also includes significant new hedging requirements. These
changes are expected to have the greatest impact on financial institutions’ finan-
cial reports.

IFRS 9 uses two approaches - Amortized Cost and Fair Value - to measure
financial instruments, with Fair Value distinguishing between Fair Value through
Profit or Loss (FVTPL) and optional Fair Value through Other Comprehensive
Income (FVTOCI) with recycling and no recycling. The preferred approach is the
FVTPL category with impact on profit or loss.

In connection with the classification of financial assets, IFRS 9 introduces two
new terms - business model and cash flow test. A cash flow test assesses whether
the financial asset give rise to cash flows that are solely payments of principal and
interest on the principal amount outstanding. A business model refers to how an
entity manages its financial assets in order to generate cash flows. IFRS 9 iden-
tifies three types of business models: “hold to collect”, “hold to collect, and sell”
and “other business models” (e.g. held for trading).

In order to determine the appropriate classification category of financial assets
under IFRS 9, it is necessary to consider both the business model and the cash

flow test, as well as whether the asset is a debt, equity or whether it is a derivative.

Figure 1» Classification of financial assets under IFRS 9

Debt (including hybrid contracts)

‘Contractual cash flow characteristics’ test
(at instrument level)

Derivatives

‘Business model’ (BM) assessment

Held for trading?
(at an aggregate level)

Hold-to-collect BM with objective that
contractual results in collecting
cash flows contractual cash flows and
selling financial assets

Neither (1)
nor (2)

Conditional fair value FVOCI option
option (FVO) elected? elected?

Yes

Amortised FVOCI
cost (with recycling)

FVOCI

FVTPL .
(no recycling)

Source: Aegon Asset, Management Global, 2017
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Financial instruments on the liability side are not subject to the same complex
classification process as assets. Mostly, financial liabilities are measured at amor-
tized cost, same as financial assets, but an entity can use the classification of liabi-
lities to be remeasured at fair value with an impact on profit or loss. In addition,
the standard specifies exceptions where fair value measurement is mandatory,
such as the measurement of derivative financial instruments where the entity is
in a disadvantageous position. Almost all financial instruments are measured at
fair value when recognized, same as in IAS 39. If the fair value of the instrument
differs from the price at which the asset acquisition transaction took place, the
entity recognizes the resulting difference in profit or loss. If a given instrument is
included in the fair value instrument portfolio with an impact on profit or loss,
the first fair value measurement is not adjusted for transaction costs, as opposed
to other portfolios.

An entity always remeasures financial instruments at least once per accounting
period, but measurement that is more frequent is usually required. Remeasuring
financial instruments is done in accordance with the rules of the selected port-
folio (Fig. 1). Increased attention is paid not only to change in fair value, but
also to other changes and related transactions, such as changes in exchange rate
differences or interest rates. Instruments measured at amortized cost are recog-
nized through profit or loss in these situations. In the case of instruments in the
FFTOCI category, such facts must be separated from the changes caused by the
decline or increase in fair value and accounted for in profit or loss as well, while
the change in fair value will be reflected in other comprehensive income. For the
FTPL category, all changes are recognized through profit and loss.

An entity is required under IFRS 9 to recognize an allowance for each financial
asset at the amount of the 12-month expected loss or expected loss for the remai-
ning life of the financial asset. In order to determine the approach, it is necessary
to distinguish the reason and the concept of loss allowance accounting. For each
financial asset, the degree of impairment must be determined, from which the
basis for calculating the loss allowance is determined (Figure 2). The classificati-
on of receivables is reviewed regularly, always at least as of the balance sheet date.

All assets at the time of recognition, with the exception of purchased or origi-

nated credit-impaired financial assets, are classified as Stage 1 until they experi-
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ence a 'significant deterioration' in credit quality. The amount of recognized loss
allowance (or FVOCI capital) is derived from 12-month expected credit losses.
Stage 2 is recognized from the moment when the credit risk level has increased
significantly, but no demonstrable depreciation has occurred. Full lifetime expec-
ted credit losses would be recognized. Stage 3 is most similar to the impairment of
financial assets according to IAS 39, as one or more events that have a detrimental
impact on the estimated future cash flows of that financial asset have occurred.

It is necessary to use relevant audit evidence available to assess between Stages
1 and 2, which is available without excessive costs and effort. The Standard spe-
cifies backstop indicator for credit risk assessment if contractual payments are
more than 30 days past due.

In Stage 2, banks also assess loans in which, for example, loan covenant is
amended or waived or the debtor's rating has changed. Seventy-two percent of
banks consider the threshold for significant deterioration in credit risk to Stage 2
when the loan is 30 days past due. The overdue delay of more than 90 days is con-
sidered by the overwhelming majority of banks to be a criterion for classifying a
loan as Stage 3. Allowances for purchased or originated credit impaired financial

assets are recognized as lifetime expected credit loss.

Figure 2 » Three-step model of financial asset impairment

Stage 1 Stage 2 Stage 3
Loss . .
allowance 12-month. expected Lifetime expected
updated credit loss credit losses
at each (credit losses that result from default

reporting date  events that are possible within the
next 12-months)

Credit risk has increased significantly since
initial recognition
(whether on an individual or collective basis)

Lifetime
expected credit
losses criterion

+
- - Credit-impaired
Interest Effective interest rate Effective interest rate Effective interest rate
revenue on gross carrying on gross carrying on amortised amount
calculated amount amount (gross carrying amount less
based on

loss allowance)

Change in credit risk since initial recognition
Improvement Detenoration

Source: (EY, 2015)
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1.2 OWN RESEARCH

As already mentioned, interim financial statements of banks and financial insti-
tutions (in other text marked as “banks”) for the first period of 2018 were chosen
as the source of data for the statistical test. In those statements, banks reported
data on loss allowance as of December 31, 2017, or the balance sheet date (under
IAS 39), and as of January 1, 2018, or the date of the first day of the following
accounting period (under IFRS 9). However, not all banks have interpreted the
data clearly, which is a disadvantage of the somewhat more benevolent reporting
methods of international accounting standards. By allowing entities to choose
any form of data interpretation, i.e. either as a part of financial statements or
anywhere else in its appendixes, the work of an analyst is made more difficult.
In some, there is no mention of numerical orders and currencies, which then
must be researched further. Three banks made a note of this change not in loss
allowance but in assets. However, given the principle of balance-sheet continuity,
it can be assumed that these differences were merely differences in loss allowance
based on the change of the standard, as another reason for discrepancy shou-
1d not be possible given the requirement for balance-sheet continuity. However,
these banks were excluded from the statistical test, as only the change in total
assets (less than 1%) was known, not in loss allowance. After these adjustments,
eighteen banking institutions were subjected to statistical testing. Table 1 shows
data about the size of the bank, as well as its majority owner. Furthermore, it indi-
cates whether the bank is carrying out accounting according to the Czech legis-
lation or international accounting standards. The obligation to apply IFRS 9 to
financial instruments is not limited to banks that carry out accounting according
to international standards, but also to banks that carry out accounting according
to the Czech legislation. The last column in Table 1 shows whether the given ban-

king institution trades its shares on the Prague Stock Exchange.
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Tab. 1» Overview of information about banking institutions included in this research, Source:

modified according to published financial statements

BANK NAME

Banka CREDITAS

Ceska exportni banka

J & T BANKA

Modra pyramida
stavebni spofitelna

Air Bank
Ceska sporitelna
Equa

Komeréni banka

MONETA Money Bank

PPF banka

Sberbank CZ, a. s.
UniCredit Bank

tenrot - stavebni
spofitelna

Wiistenrot hypotecni
banka

Expobank CZ
OTP Bank

Erste Group Bank

Deutsche Bank

BANK MAJORITY LEGISLATION pS'?:g;CUKE
SIZE OWNER
EXCHANGE
Small Unicapital a .s. Czech Republic No
Small | The Czech Republic IFRS No
Medi- J&T FINANCE
um GROUP IFRS No
Societe G |
Small ociete benerate Czech Republic No
SA
Small Home Credit B. V. IFRS No
Erste Group Bank
Large AG IFRS No
Small Equa Group Ltd IFRS No
Large Societe Generale IFRS No
SA
Medi- No majority share- IFRS Yes
um holder
Medi- PPF Financial
IFRS N
um Holdings B. V. ©
Small Sberbank Europe AG IFRS Yes
Large UNICREDIT S.p.A. IFRS No
Srmall Wustenro.t & Wurt- IFRS No
tembergische AG
WuUstenrot and
Small Wrttembergische IFRS No
AGC
Small Ilgom Kim Czech Republic No
Small OTP Group IFRS Yes
Erste G Bank
Large rste Lroup Ban IFRS Yes
AG
Large Deutsche Bank IFRS Yes

Source: Modified according to published financial statements
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The source material for the comparison is the content of IAS 39 (IFRS Founda-
tion, 2017) and the new IFRS 9, which is currently only available in its original
version (IFRS Foundation, 2019).

The input data and results of the Wilcoxon matched pairs test are shown in
Table 2. The column “Increase of loss allowance” shows the relative volatility of
loss allowance ranging from 2% (Czech Export Bank) to 36% (Sberbank CZ, a.
s.). However, the statistical test revealed that the increase was not significant. The
hypothesis was thus confirmed. The test criterion value of 0.09 did not exceed the
critical value of 1.75. In general, the banking sector did not see any significant

increase in loss allowance on receivables arising mainly from loans.

Tab. 2» Input data and Wilcoxon matched pairs test results, Source: compiled from the financi-

al statements of banking institution

ALLOWAN-

CES IN MIL. ALLOWANCES IN

MIL. CZK

CZK PRAGUE
BANK NAME LEGISEAS STOCK

9 |
IAS 39 FRS 9 TION EXCHANGE

DECEMBER

/
312017 JANUARY 1, 2018

Banka CREDITAS 251 27%
Ceska exportni banka 6,627 6,759 132 2%
J & T BANKA 2,219 2,773 554 25%
staveb sporitaina 687 845 158 2%
Air Bank 696 883 187 27%
Ceska sporitelna 1,082 1,233 151 14%
Equa bank 384 433 49 13%
Komeréni banka 11,959 13,154 1,195 10%
MONETA Money Bank 12,757 13,592 835 7%
PPF bank 1,067 1,269 202 19%
Sberbank CZ 1195 1,625 430 36%
UniCredit Bank 7,709 7,940 231 3%

Source: Compiled from the financial statements of banking institution
Continues on the page 34
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Tab. 2» Input data and Wilcoxon matched pairs test results, Source: compiled from the financi-

al statements of banking institution

ALLOWAN-

CES IN MIL. ALLOWANCES IN

MIL. CZK

BANK NAME X LEGISLAS Ps‘?rg(i:l:(E
IAS 39 IFRS 9 TION

EXCHANGE
DECEMBER

31 2017 JANUARY 1, 2018

Wiistenrot - stavebni
spofitelna

Wistenrot hypotecni

414
banka !

Expobank CZ 238 309 71 30%

OTP Bank 1,939 2,238 299 15%

Erste Group Bank 110,874 115,762 4,888 4%

Deutsche Bank 108,225 125,898 17,673 16%

Median 14,947 16,465 X X

Standard deviation 33,671 37162 X X

Source: Compiled from the financial statements of banking institution
Continues from the page 33

DISCUSSION

The dreaded transition to IFRS 9 due to the steep increase in loss allowance on
bank receivables that could threaten the stability of the banking sector was not
confirmed.

IAS 39 was often criticized for its lack of clarity and for being difficult to imple-
ment in practice. In this way, IFRS 9 logically seeks to come up with simpler
rules that are easier for businesses to understand, more uniform, and with fewer
exceptions. Areas that have undergone only minor adjustments are the initial
recognition and disposal of financial instruments.

During initial recognition, both standards try initially to measure the asset
at fair value. IAS 39 is strict in this respect, but in some cases, IFRS respects

the transaction price, such as in the case of trade receivables that contain only
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a negligible financial component. Particularly in this case, however, it is unclear
whether the rules are actually being simplified, since the assessment of whether
a given financial component is insignificant or not is governed by another stan-
dard, namely the IFRS 15 - Revenue from Contracts with Customers.

The process of categorizing financial instruments has changed significantly with
the IFRS 9. While, in accordance with IAS 39, the instrument was classified in a
category that then determined the measuring method of the instrument, IFRS 9
first determines how the instrument should be measured, which then determines
how the instrument should be classified. It is clear that some entities are more
affected by the new standard than others; however, the process of reclassifying
their financial instruments is mandatory.

Generally, IFRS 9 favours for instruments to be measured at fair value with
changes being recognized in profit and loss. On the one hand, the rules can sim-
plify and unify measuring methods for entities, as each instrument can be measu-
red at FVPL; however on the other hand, this model will result in an added threat
of volatility in profit and loss, as well as reporting unrealized profits with the risk
of distributing it to owners.

The area of impairments was one of the most criticized issues in relation to IAS
39. The reason for this was the very model that the impairment or credit losses
were only recognized when there was objective evidence of a credit loss event
(“incurred loss model”). This model proved inefficient, as it did not allow the
entity to create a sufficient financial buffer to cover future losses in the event of
adverse developments. Late recognition of credit losses was, as has been said, a
major problem during the financial crisis.

Another problem of the now former standard was the significant inconsistency
and complexity of reflecting the impairment of the asset in accounting, as diffe-
rent approach was applied to each financial instrument category.

The new IFRS 9 brings a completely new perspective on the issue of instrument
impairment, when the impairment of a financial instrument is not accounted
for ex post, but during initial recognition or when credit risk increases — the
expected credit losses model. Under IFRS 9, impairment is applied to all types of
financial instruments other than FVTPL, as the fair value itself already contains

possible impairment.
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Before the standard came into effect, banks had to deal with a number of obliga-
tions to ensure a smooth transition to the new rules. One of the biggest challenges
was certainly the development of new statistical models, possibly adjusting the
parameters of existing models, and developing IT systems to determine expected
losses. Furthermore, it was necessary to create a system architecture for collecting
the necessary data and systems for the calculation of the increase in credit risk
for individual assets. According to a survey by Deloitte, this challenge was one of
the most feared during the transition to IFRS 9 (Deloitte Global Services Limited,
2016).

Although the new standard should ideally not affect the provided products,
some banks believe that the implementation of IFRS 9 will indirectly affect the
loan allocation conditions and pricing policies, including interest rate increa-
ses for new loans and, overall, may change the bank’s business model. In many
cases, banks also had to make personnel changes; more precisely strengthen both
accounting departments and risk management teams (EY, 2017). On the other
hand, the standard also gives entities the opportunity to use several concessions
to make the transition less burdensome. One such concession is, for example,
waiving the obligation to report comparative information for previous years in
the first reporting period in which the entity complies with the new standard.

Nevertheless, the implementation of the new standard is a major challenge for
banks and we can expect that the implementation of some of the lower priority
areas of the standard, such as back testing, will be delayed and will be completed
in 2018 or later. The implementation process of any new regulation is demanding
not only from a technical point of view, but also from a financial perspective
(Deloitte Global Services Limited, 2016).

CONCLUSION

The issue of impairment of financial assets has undergone significant changes
and an almost complete overhaul compared to IAS 39. At first glance, the most
significant change is the actual moment of the impairment, which, in accordance
with the new standard, occurs at the time of the initial recognition of the asset
and subsequently whenever there is a significant deterioration in credit risk. The-

refore, the expected loss approach is applied when the losses taken into account
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have not actually been realized yet. The original model in IAS 39 resulted in credit
losses being recognized only after a credit loss event occurred. As a result, loss
allowance was often insufficient and late. The new concept will enable financial
entities to create loss allowance in an appropriate amount and thus ensure a suffi-
ciently large financial buffer in the case of potential adverse developments in the
economic situation.

In a period of stagnant or declining economic performance, banks will not
be forced to reduce the availability of loans significantly, thereby preventing an
even greater recession. Loss allowance created at a sufficient level will help absorb
economic shocks, cover potential losses actually incurred, and thereby avoid an
insolvency of financial institutions.

The actual implementation of IFRS 9 did not pose a threat to the financial sta-

bility of the banking sector.
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ABSTRAKT

Cielom clanku je analyzovat vplyv fiskdilnej decentralizdcie na ekonomicky rast krajin Eurdp-
skej unie s ohladom na velkost krajiny, pocet viddnych dirovni a vstup krajiny do EU. Pro-
strednictvom panelovych ekonometrickych modelov vyuZivajiicich rozne druhy estimdtorov je
s vyuzitim tidajov z Eurostatu a Svetovej Banky pre vzorku krajin EU v obdobi 1999-2019
odhadovany vztah medzi rastom HDP ako vysvetlovanej premennej a fiskdlnej decentralizd-
cie ako vysvetlujiicej premennej, pricom fiskdlna decentralizdcia je merand réznymi spésobmi.
Vysledky poukazujii na to, Ze model fixnych casovych efektov najlepSie odhaduje vztah med-
zi analyzovanymi premennymi. Vysledky odhadnutych ekonometrickych panelovych modelov
potvrdzujii pociatocnii vyskumnii hypotézu, Ze fiskdlna decentralizdcia vyznamne ovplyviiuje
ekonomicky rast, kde intenzita a smer koeficientu vysvetlujiicej premennej zdvisi od (1) velkosti
krajiny (2) poctu viadnych virovni (3) obdobia vstupu krajiny do EU.
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ABSTRACT

The aim of the paper is to examine the relationship between the fiscal decentralization and eco-
nomic growth in European Union countries, with respect to the country size, the number of go-
vernment level, and EU accession. The study was conducted on the basis of data from Eurostat
and the World Bank. A sample of EU countries in the period 1999-2019 is investigated. Panel
data models based on various estimators are employed to estimate the relationship between
the growth of GDP as dependent variable and fiscal decentralization as explanatory variable,
while fiscal decentralization is measured in different ways. The paper demonstrates that the
time-fixed effects model best describes the dependence of GDP growth on fiscal decentralization
as the main explanatory variable and other variables impacting economic growth. On the basis
of estimated parameters of the econometric panel model, the original research hypothesis that
fiscal decentralization has a significant impact on economic growth is proven, with the intensity
and direction of impact depending on 1) the country’ size; 2) the number of government levels;
and 3) the period of the country’s EU accession.

Keywords: fiscal decentralization; economic growth; panel data model
JEL Classification: E62, H77

INTRODUCTION

Studies of the impact of fiscal decentralization on economic growth boomed
in the 1990s, which is reflected in the numerous papers presenting the results
of empirical research conducted in certain countries or groups of countries.
Slavinskaite, Novotny and Gedvilaité (2020), Aristovnik (2012) or Rodrigu-
ez-Pose and Kreijer (2009) summarize the potential positive effects of fiscal
decentralization on economic growth that consist in the possibility of tailoring
the local public goods and services to local preferences and in enhanced com-
petition among localities, which leads to innovative provision of public goods
and services. Negative effects are mentioned in Davoodi and Zou (1998) or
Malické et al. (2017), when excessive fiscal decentralization lowers the eco-
nomic growth by increasing public spending and generating additional bure-
aucracy costs.

In the studies, either only cross-section data or time-series data were used, or,
which is most often the case, panel data representing a combination of cross-sec-
tion data and time series data, while different indicators of the fiscal decentraliza-

tion degree were used. Depending on the type of data (cross-section, time series,
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and panel), for the purpose of examining the impact of fiscal decentralization on
economic growth, different econometric models and estimation methods were
used.

The results of empirical research on the dependence of economic growth on
fiscal decentralization showed that this dependence is not universal and varies
by country or group of countries and over time, implying that the strength and
direction of impact of fiscal decentralization on economic growth depends on
various factors such as country size, level of economic development, quality of
political institutions, and more (Baskaran, Feld and Schnellenbach, 2016). Nega-
tive impacts of fiscal decentralization on GDP growth were found, e.g, in China
(Zhang and Zou, 1998; Lin and Liu, 2000), in the US (Xie, Zou and Davoodi,
1999), in the OECD countries (Thiessen, 2003; Rodriguez-Pose and Ezcurra,
2011), in the Central and Eastern European countries (CEE) (Rodriguez-Pose
and Kreijer, 2009), in the European countries (Pasichnyi et al., 2019), etc. Posi-
tive impact of fiscal decentralization on GDP growth was determined by Akai
and Sakata (2002) in the US, Feld et al. (2004) in Switzerland, Qiao et al. (2008)
in China, Gemmell, Kneller and Sanz (2013) and Bléchliger and Egert (2013) in
the OECD countries, whereas, for example, Thornton (2007) determined that in
the OECD countries there was no significant impact of fiscal decentralization on
economic growth.

Regarding the impact of fiscal decentralization on economic growth, dif-
ferences were found between developed and developing countries. Canavire-
-Bacarreza, Martinez-Vazquez and Yedgenov (2020), for example, determined,
based on panel data for 70 countries in the period 1981-2010, a positive and
significant impact of the share of subnational expenditure in total general
government expenditure and the share of subnational revenue in total general
government revenue on the economic growth of a group of developed count-
ries, and showed that the impact of these explanatory variables on economic
growth of a group of developing countries in the analyzed period was not
significant.

Empirical research of the impact of fiscal decentralization on economic
growth can be divided into two groups, depending on whether the impact was

examined at the level of a group of countries or within one country. Most of the
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research belonging to the first group refers to research at the level of the OECD
countries (Thiessen, 2001, 2003; Bodman, 2011; Rodriguez-Pose and Ezcurra,
2011; Baskaran and Feld, 2013; Blochliger, 2013; Blochliger and Egert, 2013;
Gemmell, Kneller and Sanz, 2013; Filippetti and Sacchi, 2016a; Filippetti and
Sacchi, 2016b), and EU countries (Szarowskd, 2014; Mali¢k4 et al., 2017; Slavin-
skaité, 2017; Carniti et al, 2019; Pasichnyi et al, 2019; Slavinskaite, Novotny and
Gedvilaite, 2020).

Much more empirical research on the impact of fiscal decentralization on eco-
nomic growth, especially in the last two decades, has been conducted at the
country level, including the following countries: the US (Xie, Zou and Davoo-
di, 1999; Akai and Sakata, 2002; Bojanic, 2018), Switzerland (Feld et al., 2004),
Nigeria (Cyril, 2016; Sylvester and Ade, 2017), Spain (Carrion-i-Silvestre, Espa-
sa and Mora, 2008; Cantarero and Gonzales, 2009; Cantarero and Perez, 2012;
Lago-Peiias, Fernandez-Leiceaga and Vaquero-Garcia, 2017), Italy (Di Liddo,
Magazzino and Porcelli, 2018); India (Ganaie et al, 2018), Malaysia (Hasnul,
2015), Bali (Kusuma and Badrudin, 2016), Columbia (Lozano-Espitia, Julio-
-Roman and Lozano-Espitia, 2015; Lozano-Espitia and Julio, 2016), Slovakia
(Malic¢ka et al., 2017), Ukraine (Melnyk et al., 2018; Trusova et al., 2019), Indo-
nesia (Nursini, 2019), Vietnam (Nguyen and Anwar, 2011; Thanh and Canh,
2020), China (Zhang and Zou, 1998; Lin and Liu, 2000; Qiao et al. 2008; Yang,
2016; Sun, Chang and Hao, 2017), Russia (Yushkov, 2015), and Germany (Bas-
karan, Feld and Necker, 2017).

It is obvious that the relationship between the fiscal decentralization and eco-
nomic growth is examined in a large number of the empirical literature. Howe-
ver, observed results are often ambiguous or even opposite. Obviously, they
differ according to the economic circumstances, public sector structure, admi-
nistration, etc., of a concrete country or a sample of countries, while the time
period is an important factor, too.

Anyway, different results have incited this research and the aim of the paper
is to contribute to the existing empirical literature by providing an analysis
that reflects on different conditions of the countries in the EU sample. The
subject of this paper is to examine the impact of fiscal decentralization on the
economic growth of EU countries in the period 1999-2019. The main goal of
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this paper is to elicit the nature of the relationship between the fiscal decent-
ralization and GDP growth of EU countries and to elicit whether this relation-
ship varies according to the sample structure by creating various subsamples.
In fact, the research has two basic hypotheses: 1) fiscal decentralization in
the EU countries negatively affects their economic growth; and 2) the depen-
dence of economic growth on fiscal decentralization is affected by the size of
the country, the year of accession to the European Union, and the number of
government levels. The first hypothesis stems from the heterogeneity of the
EU sample (from the economic as well as political point of view), which has
importantly increased after the extension of the EU caused by the accession
of less developed, mainly post-communist countries in Europe. The second
hypothesis is based on the findings of Horvéathova et al. (2012), which point to
a possible effect of different countries’ characteristics including the aspects of
their initial economic conditions and/or political factors leading to different

government structures in terms of fiscal federalism.

1 DATA AND METHODOLOGY

The study used the Eurostat and World Bank data for 28 European Union mem-
ber states' in the period 1999-2019. The panel data approach is employed in the
research.

In line with the approach of Horvathova et al. (2012), three indicator-variables
were determined for measuring the fiscal decentralization degree: 1) EXPDEC
variable defined as the ratio between total local government expenditure (as per-
cent of GDP) and total general government expenditure (as percent of GDP);
2) REVDEC variable reflecting the share of total local government revenue (as
percent of GDP) in total general government revenue (as percent of GDP); and
3) TAXDEC variable representing the share of total local government tax reve-
nue (as percent of GDP) in total general government tax revenue (as percent of
GDP). On the basis of the coefficient of determination and the Akaike informati-
on criterion, TAXDEC was selected as the most adequate measure of the impact

of fiscal decentralization on economic growth.

1 The study also covers the United Kingdom, which was a member of the EU at the time of the sample

observations.
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In order to quantify the “pure” impact of fiscal decentralization on economic
growth, the following variables were included in the basic model: government
consolidated gross debt (as percent of GDP), foreign direct investment (as per-
cent of GDP), investment (as a sum of business investment (as percent of GDP)
and household investment (as percent of GDP)) and government investment (as
percent of GDP). Those variables represent the basic components of the GDP
growth. Their selection was inspired by the relevant correspondent literatu-
re, e.g. Slavinskaite, Novotny and Gedvilaité, (2020), Pasichnyi et al. (2019) or
Malic¢ka et al. (2017).

For testing the stated hypotheses, the pooled ordinary least squares model,
fixed effects model, time-fixed effects model and random effects model were
used, while the impact of the country’s size, period of accession to the Europe-
an Union and the number of government levels were studied. According to the
year of EU accession, the countries were divided into two groups: the count-
ries that joined before 2004 and the countries that joined the European Union
after 2004. According to size, the EU countries were divided into three strata
(based on Horvathova et al., 2012): small countries (up to 10 million inhabi-
tants), medium-sized countries (countries with 10 to 30 million inhabitants)
and large countries (countries with over 30 million inhabitants), while accor-
ding to the number of government levels, they were classified into two groups:
the countries with 1 or 2 government levels and the countries with 3 or more
government levels.

Basic regression panel model is determined as follows:

GDP_G, =B, + p,F,,+ B,GOV_DEB, + B.FDI, + B,GI, +B.I, +u,,

i=1,..,N;t=1,...,T (1)
where:

GDP_G,, = Annual percentage growth rate (percent of GDP),

FD,, = Fiscal decentralization,

GOV_DEBX,’ , = Government consolidated gross debt (as percent of GDP),
FDI, = Foreign direct investment (as percent of GDP),

GI. = Government investment (as percent of GDP),

Lt
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= Sum of business investment and household investment (as
percent of GDP),

= Error term,

N = Number of observation units (countries) in the sample,

T

= Time period covered by observations in the sample.

In the first data analysis, the stationarity of each individual variable included
in the model was examined. The Levin-Lin-Chiu test and the Harris-Tzavalis
test examined the stationarity of variables for which there were all observa-
tions in the panel (strongly balanced panel), while the Im-Pesaran-Shin test
examined the assumption about the stationarity of variables for which data
were missing for individual years of the analyzed period in individual count-
ries (unbalanced panel). After conducting the tests of stationarity of variables
included in the model, the original variables - government consolidated gross
debt, government investment, and investment that did not meet the require-
ment of stationarity based on first log difference — were transformed into new
variables DGOV _DEB, DGI and DI, so the model (1) was transformed into the

following model:

GDP_G = p,+ B,FD. + B,DGOV_DEB + . FDI +f.DGI +B.DI +u, o)
i=1..Nt=1,.,T

where FD variable presents the selected measure of fiscal decentralization FD.

The model (2) parameters were estimated first by using the pooled ordi-
nary least squares (POLS), which implies that the random error u , has a
normal distribution with mean zero and constant variance and is not corre-
lated with explanatory variables, i.e. there is no endogeneity in the model. As
known, the consequence of endogeneity in the model, in addition to the bias
and unreliability of the estimated parameters, is an unnoticed heterogeneity
that has a significant systematic impact on the dependent variable (Stock and
Watson, 2019). To eliminate the consequences of unobserved heterogeneity,

the assumption is introduced that the omitted variable does not vary with
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respect to the comparative dimension, so the disturbance term in the model was

decomposed into two components:

u,= ‘u_i+v,.,t 3)
where y, denotes individual specific effects and v,, remainder disturbance that
varies over time and countries.

In addition, we used the fixed effects model (FEM), time-fixed effects model
(T-FEM), and the random effects model (REM), which are based on three diffe-
rent assumptions about variable ., while using the Hausman test to assess the
adequacy of the random effects model in the analysis.

Since the Hausman test found that the FEM presents more adequate econo-
metric specification than the REM, the appropriate tests were used in the ana-
lysis: the Pesaran CD (cross-sectional dependence) test, which is used to test
whether the residuals are correlated across entities (contemporaneous correla-
tion), the Lagrange-Multiplier test used to test for the existence of first-order
autocorrelation, and the modified Wald test for groupwise heteroskedasticity in

the fixed effects regression model.

2 EMPIRICAL RESULTS AND DISCUSSION

On the basis of calculated descriptive statistics measures, it was determined that
the average value of the EXPDEC variable (the share of total local government
expenditure in total general government expenditure) for EU countries in the
period from 1999 to 2019 was 22.7%, similar to 23.5%, which was the average
value of the REVDEC variable (the share of total local government revenue in
total general government revenue), while the average value of the TAXDEC vari-
able (the share of total local government tax revenue in total general government

tax revenue) was only 12.4% (see Table 1).
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Tab. 1»Descriptive statistics of explanatory variables

EXPDEC REVDEC ‘ TAXDEC

Mean 0227 0.235 0124

Median 0207 0217 0.092
Max 0.663 0.661 0.356
(Denmark, 2017 (Denmark, 2010) (Sweden, 2003)
Min 0.01 0.013 0.013
(Malta, 2017) (Malta, 2018) (Cyprus, 2016)
Std. deviation 0129 0126 0.095

Source: Own computation

In the analyzed period, the largest share of local expenditure in total gover-
nment expenditure (66.3%) was recorded in Denmark in 2017 and the lowest
(1.1%) in Malta in 2017. The largest share of local revenue in total revenue (66.1%)
was also recorded in Denmark in 2010 and the lowest (1.3%) in Malta in 2018.
The highest share of local government tax revenue in general government tax
revenue (35.6%) was in Sweden in 2003 and the lowest in Cyprus (1.3%) in 2016.

There is high correlation among variables EXPDEC, REVDEC, and TAXDEC.
The correlation coefficient between EXPDEC and REVDEC is 0.99, between
EXPDEC and TAXDEC 0.67, and between REVDEC and TAXDEC 0.67.

The correlation coefficients between GDP growth and each of the indicator-
-variables are negative, with the correlation coefficient between GDP growth and
TAXDEC being the highest.

Based on the estimation results shown in Table 2, we can see that of the
observed three variables-indicators of the degree of fiscal decentralization, only
the TAXDEC variable is statistically significant (p <0.05). The calculated values of
the coefficient of determination and the Akaike information criterion also indi-
cate that POLS Model 3, which includes the TAXDEC variable, has the highest
descriptive power, i.e. it represents the best analytical description of the depen-

dence of GDP growth on explanatory variables.
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Tab. 2»POLS model statistics with indicator-variables included

POLS Model 1 POLS Model 2 | POLS Model 3

1095
EXPDEC
(0.961)
1,051
REVDEC
(0.991)
-3101
*
(1216)
-13.077 -13.020 -12.986
D G ov D E B kokk kokk kkk
(1m5) (1m4) (1107)
0.001 0.001 0.001
(0.001) (0.007) (0.001)
2.909 2.901 2.948
*%k kkk kkk
(0.730) (0.730) (0.725)
13.053 13.042 13.015
*kk *okk *kk
(1.464) (1.464) (1.456)
2.865 2.862 3.005
_cons *okok KKK *okok
(0.259) (0272) (0198)
Adj. R-squared 0.506 0.506 0.512
AlC 2207157 2207.334 2201934
F-test 97139 97.068 99.261
Prob>F 0.000 0.000 0.000

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001
Source: Own computation

The relationship between the fiscal decentralization (TAXDEC) and economic
growth is negative. The increase of the degree of fiscal decentralization leads to a
decrease in GDP growth. In principle, it opposes to the idea mentioned, e.g., in Aris-
tovnik (2012) or Rodriguez-Pose and Kreijer (2009), which states that the greater

the degree of fiscal decentralization, the greater the potential for economic efficiency
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and growth. In addition, Rodriguez-Pose and Kreijer (2009) observed a negative
relationship between the local expenditure and shifted transfers (corresponding to
the EXPDEC and REVDEC variable) and economic growth and positive relationship
when taking into account local tax revenue (corresponding to TAXDEC variable).
On the contrary, in this paper, a negative relationship has been observed. This might
be explained by the construction of the TAXDEC variable. While Rodriguez-Pose
and Kreijer (2009) have mentioned local tax revenue originating in taxes assigned to
local government levels, many countries employ the system of sharing tax revenues,
which results in formal tax autonomy of local governments. Due to the persistent
vertical fiscal imbalance, the reliance of local governments on central government is
important (Propheter, 2019) and shared tax presents a quasi-transfer (additionally
with characteristics of a non-earmarked transfer) shifted to local budgets. However,
the negative impact of fiscal decentralization is stressed to the effect that excessive
shift of sources to sub-national levels enhances the public spending, increases the
cost of bureaucracy, and thus decelerates the economic growth (Davoodi and Zou,
1998; Malic¢ka et al., 2017).

In the next step of the analysis, the FEM and the REM were estimated, while
only one statistically significant fiscal decentralization variable (TAXDEC vari-
able) is employed in the estimations. The Hausman test showed that the FEM
is superior to the REM (Statistic Chi2 of 21.96, p-value = 0.001). The Pesaran's
test of cross-sectional independence demonstrated that the T-FEM is superior to
the FEM (p-value =0.000). It can also be observed that the T-FEM has a higher
value of the coefficient of determination and a lower value of the AIC informa-
tion criterion. On the basis of the conducted Lagrange-Multiplier test (F (1, 25)
= 3.247; Prob > F = 0.0836), the hypothesis on the existence of first-order auto-
correlation was rejected. On the other hand, on the basis of the modified Wald
test for groupwise heteroskedasticity in the fixed effects regression model (chi2=
4663.61; Prob>chi2 = 0.0000), the hypothesis that there is no residual homoske-
dasticity was rejected. Given this finding, the Huber-White variance-covariance
matrix was used in the further analysis, which modifies the estimated variance-
-covariance matrix using the least squares method, thus ensuring robustness of
statistical estimation in relation to heteroskedasticity in the model.

Based on the results displayed in the Table 3, we support our previous finding that
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fiscal decentralization (measured as the share of total local government tax reve-
nue in total general government tax revenue) has a statistically significant negative
impact on the economic growth of EU countries in the period 1999-2019. A similar
conclusion was reached by Pasichnyi et al. (2019), who investigated the impact of
fiscal decentralization on the economic growth of selected European countries, inc-
luding a large body of the EU members, and Thiessen (2003) and Rodriguez-Pose
and Ezcurra (2011), who analyzed the impact of fiscal decentralization on the eco-
nomic growth of the OECD countries. The results of empirical research conducted
in China (Zhang and Zou, 1998; Lin and Liu, 2000) and by Xie, Zou and Davoodi
(1999) in the US also showed that the impact of fiscal decentralization on the econo-

mic growth of these countries is significant and negative.

Tab. 3»Panel model statistics with the TAXDEC variable included as the fiscal decentralization
degree measure

POLS POLS
POLS M 1 POLS M 1
Model 1 Model 2 OLS Model 3 | POLS Model 3
3101 11.291 -3.013 -3.864
* Xk
(1.216) (6.483) (1.073) (2137)
-12.986 -14.313 -8.831 -14.031
DGOV_DEB k% Hokk *kk Kk
(1107) (1.016) (1.097) (1.019)
0.001 -0.000 0.001 0.000
(0.001) (0.001) (0.001) (0.001)
2948 2255 2998 2462
Fokok ook Hokok ook
(0.725) (0.655) (0.692) (0.660)
13.015 11484 9.841 11.879
*okok *okok KKk *okok
(1.456) (1.325) (1.406) (1334)
3.005 4.091 2.907 3129
_COnS Kok *okok KoKk *okok
(0.198) (0.830) (0175) (0.346)
Adj. R-squared 0.512 0.554 0621
Chi2 598251
AlC 2201934 2068416 2064163
F-test 99.261 122414 42951
Prob>F 0.000 0.000 0.000 0.000

Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001
Source: Own computation
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To elicit whether the relationship between the fiscal decentralization and
GDP growth varies according to the sample structure, the sample of 28 EU
countries was divided into several subsamples. As mentioned hereinbefo-
re, three additional variables were included in the research: the date of EU
accession, the country size, and the number of government levels, which we
assumed could increase or decrease the impact of fiscal decentralization on
the economic growth of EU countries. The results of estimations made are
displayed in Table 4.

First, the results of estimations for the two groups of EU countries regar-
ding their EU accession are presented (for countries that joined the Europe-
an Union before 2004 and for countries that joined the European Union
after 2004). This classification of EU countries, inspired by Horvathova et
al. (2012), partially bears on research made by Rodriguez-Pose and Kroijer
(2009), Aristovnik (2012) or Slavinskaite, Novotny and Gedvilaité (2020), who
deal with the impact of fiscal decentralization on economic development in
CEE countries (with the exception of Portugal in the sample of Slavinskaite,
Novotny and Gedvilaité, 2020). Based on the obtained results, even if the fiscal
decentralization variable is not statistically significant, it can be concluded
that there are differences in intensity but not in the direction of the impact of
fiscal decentralization on the economic growth of countries belonging to these
groups of EU countries. In the case of countries that joined the EU after 2004,
the findings contradict those of Slavinskaite, Novotny and Gedvilaité (2020)
or Aristovnik (2012). In addition, Aristovnik (2012) mentions that the exami-
ned relation is in the case of CEE countries weak, which roughly corresponds
with our findings that the fiscal decentralization variable is not statistically
significant when investigating its effect on economic growth in the countries

in question.
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Tab. 4»Regression analysis of the impact of the date of EU accession, the country size, and the
number of government levels

DGOV_DEB

_cons

Adj.
R-squared

AlC

F-test
Prob>F

Date of EU ac- . Government
- Country size
cession levels
Medi-
um-sized
-2.280 -2.466 X 3.598 -5.099 .
*k KoKk *k *k
(1.292) (1.583) (4.728) (2.436) (1.281) (1173) | (2.319)
-11.018 -7930 -11.133 -5.933 -8.407 -8.405 | -12.564
*okk Kkk *kk * *kokk ok *
(1.764) (1.293) (3.604) (2.825) (1.325) (1185) (4.786)
0.003 -0.008 0.612 -0.007 0.000 0.001 0.017
kK * KKk
(0.001) (0.004) (ome) (0.013) (0.001) (0.001) (0.022)
1571 2.602 2532 2482 274 2787 2787
*ok * *ok *okok oKk
(1.216) (0.832) (1.883) (1151) (0.970) (0.754) (0.754)
8.828 8.177 4.458 10.736 9.667 9.443 5318
*okk *kk Fokk KKK *kk
(1.882) (1.844) (4.422) (2.886) (1.833) (1.520) (4.913)
2.026 3.824 -2.128 1.835 3.651 3.273 0.800
oKk k% Kk oKk *kkk k% *
(0.227) | (0.244) | (0.782) (0.337) (0.227) (0198) | (0.345)
0.557 0.743 0.690 0.548 0.691 0.654 0.532
1053.384 | 907.088 285.160 546.936 1100.445 | 1613.263 | 361.013
19.319 23.186 16159 6.975 27.561 33104 4.282
0.000 0.000 0.000 0.000 0.000 0.000 0.002

Notes: T-FEM; Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001

Source: Own computation

The next (centre) part of Table 4 shows the estimated values of panel model

parameters for three groups of EU countries: large countries, medium-sized

countries, and small countries. Based on the obtained results, it can be concluded

that the country size variable affects the dependence of GDP growth on fiscal

decentralization. Unlike the group of large countries, where fiscal decentralizati-

on has the strongest impact (significant and positive) on economic growth, fiscal

decentralization negatively affects economic growth of small EU countries. The
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positive impact of fiscal decentralization on economic growth of large count-
ries has been determined by, for example, Akai and Sakata (2002) in the US and
Qiao et al. (2008) in China. Large countries tend to be more decentralized due
to spatial aspects. For instance, Germany is a federation and Spain and Italy are
emerging federations that have been increasing the autonomy of sub-national
governments. France is a unitary state, but has a three tiered sub-national gover-
nment. In addition, small EU countries such as Estonia, Lithuania, Bulgaria, and
many other countries usually have two government levels. In the last part of Table
4, based on Horvathovd et al. (2012), EU countries were divided into two groups
according to the number of government levels. The first group consisted of coun-
tries with only one or two levels of government, while the second group consis-
ted of countries with three or more levels of government. The estimation results
show that the impact of fiscal decentralization on economic growth is significant
in both groups of countries — negative in the group of countries with one or two
levels of government and positive in the countries with three or more levels of
government. This result is consistent with the result we obtained by examining
the impact of the country size on the dependence of economic growth on fiscal
decentralization, given that large countries have a higher number of government

levels compared to smaller countries.

CONCLUSION

The results of empirical research have shown that fiscal decentralization significa-
ntly affects economic growth of EU countries. When EU countries are viewed as a
whole, the impact of fiscal decentralization on economic growth is negative. The
impact of fiscal decentralization on economic growth depends on the size of the
country and on the number of levels of government. Economic growth of large
EU countries is positively affected by fiscal decentralization, while in small EU
countries, the impact of fiscal decentralization on economic growth is negative.
The factor of the EU accession does not seem to be crucial, when the division of
the EU sample according to the date of the country’s accession to the EU is irre-
levant in terms of the impact of fiscal decentralization on economic growth. In
countries with a large number of levels of government, fiscal decentralization has

a positive effect on economic growth, while in countries with a small number of
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levels of government, the impact of fiscal decentralization on economic growth
is negative.

Although the paper contributes to research on the relationship between fiscal
decentralization and economic growth, it is obvious that in the future attention
should be dedicated to the expression of the degree of fiscal decentralization.
Exclusion of “formal” local resources in terms of shared tax revenue from the

investigation might bring different results.
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Appendix 1: » Description of variables

Variable type Label Description Source
Annual percentage growth rate of GDP at market
Depentent prices based on constant local currency. GDP
P is the sum of gross value added by all resident
variable GDP_G ) World Bank
producers in the economy plus any product taxes
and minus any subsidies not included in the value
of the products.
Annual percentage growth rate of GDP at market
prices based on constant local currency. GDP
GDP.G is the sum of gross value added by all resident World Bank
producers in the economy plus any product taxes
and minus any subsidies not included in the value
of the products.
Main
explanatory Total local government revenue (as percent of
variables REVDEC GDP)/Total general government revenue (as Eurostat
percent of GDP)
Total local government tax revenue (as percent of
TAXDEC GDP)/Total general government tax revenue (as Eurostat
percent of GDP)
GOV_DEB Government consolidated gross debt Eurostat
DI Foreign direct investments. Direct investment in Eurostat
the reporting economy (flows) (as percent of GDP)
Explanatory
variables Investment. Sum of business investment (as
percent of GDP) and Household investment (as Eurostat
percent of GDP)
Gl Government investments (as percent of GDP) Eurostat
DGOV_DEB First log difference of variable GOV_DEB
Transformed i
explanatory DI First log difference of variable |
variables
DGl First log difference of variable Gl
Horvathova
et al. (2012)
Number of government levels. Total score for and Council
GOV_LVL given country is calculated upon complexity of its of European
public administration structure. Municipalities
and Regions
(2012)
Control vari- . . .
ables Year of EU All countries from the sample were divided into
accession two groups: 1) countries that joined the EU until own
2004, 2) countries that joined the EU after 2004
All EU member states were divided by size into 3
categories: 1) small countries (below 10,000,000
Country size inhabitants); 2) medium-sized countries (with World Bank

10,000,000 to 30,000,000 inhabitants); 3) large
countries (with over 30,000,000 inhabitants)
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Appendix 2: »Graphs of real GDP growth rate
Graph 1: » Dynamic GDP growth in EU countries, 1999-2019.
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Legend:
[») ‘ Country ‘ [») ‘ Country ‘ ID ‘ Country ‘ ID ‘ Country
1 Belgium 8 Greece 15 Lithuania 22 Portugal
2 Bulgaria 9 Spain 16 Luxembourg 23 Romania
3 Czech 10 France 17 Hungary 24 Slovenia
Republic
4 Denmark 1 Croatia 18 Malta 25 Slovakia
5 Germany 12 Italy 19 Netherlands 26 Finland
6 Estonia 13 Cyprus 20 Austria 27 Sweden
7 Ireland 14 Latvia 21 Poland 28 United Kingdom
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Graph 2: »Real GDP growth rate: by country
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Graph 3: »Real GDP growth rate: by year
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ABSTRAKT

Cldnek zkoumd Lakatosovu metodologii védeckovyzkumnych programii. Tato metodologie je
inspirativni i pro hodnocent efektii védeckovyzkumnych programii. Védeckovyzkumny program
je produkcni jednotkou. Produkéni jednotka (napt. védec, vyzkumny tym) produkuji vystupy
a vysledky. NavrzZeny systémovy model ukazuje, jakymi zpiisoby a formami je mozné zjistovat
efekty védeckovyzkumnych programii a jak providét jejich ex post evaluaci. Navrzeny postup
tak miiZe prispét k zefektivnéni védni politiky.

Klic¢ova slova: Lakatos, védeckovyzkumny program, hodnoceni vystupii a vysledkii védeckovy-
zkumného programu, efektivnost védni politiky

JEL Kklasifikace: A 14, B 40
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ABSTRACT

The article examines the Lakatos methodology of scientific research programmes. This metho-
dology is also inspiring to evaluate the effects of scientific research programmes. The scientific
research programme is a production unit. The production unit (e.g. scientist, research team)
produces outputs and results. The proposed system model shows the ways and forms in which
it is possible to detect the effects of scientific research programmes and how to carry out their
ex post evaluation.The proposed procedure can thus help to make science policy more effective.

Keywords: Lakatos, scientific research programme, evaluation of outputs and results of scientific
research programme, efficiency of science policy
JEL Classification: A 14, B 40

UvoD

Metodologie védeckovyzkumnych programil je jednim ze stéZejnich problémii
metodologie védy. Tvircem metodologie védeckovyzkumnych programii je filozof
matematiky a pfirodnich véd Imre Lakatos (1922-1974), ktery po poraZce protiso-
vétského povstani v roce 1956 emigroval z Madarska a piisobil na université v Cam-
bridge ve Velké Britdnii. Imre Lakatos ziskal vzdélani v oboru matematiky, fyziky
a filosofie. To vysvétluje, pro¢ se ve svém badani v metodologii védy zaméfil na tyto
oblasti. Nevénoval se metodologii socialnich véd. V nasi studii chceme poukazat na
to, ze Lakatosova metodologie védeckych vyzkumnych programi miize byt inspi-
rativni i pro socialni védy, jmenovité pro hodnoceni efektd védeckovyzkumnych
programi. Na zakladé studia Lakatosovych klicovych praci vénovanych metodolo-
gii védy (Lakatos, 1978; Lakatos, 2008; Lakatos, 2015) a védecké diskuse inspirova-
né Lakatosovym ideovym odkazem si stavime za cil prozkoumat obsah a zaméteni
védecké diskuse reagujici na Lakatostiv koncept védeckovyzkumnych programu
a pokusit se obohatit védeckou diskusi o dosud nediskutovany pohled na védecko-
vyzkumny program jako produkéni systém (jednotku). Smyslem takového pristu-
pu je navrhnout ramcovy model pro hodnoceni efektt védeckovyzkumné ¢innosti.
V kontextu uvedeného cile si klademe dvé vyzkumné otazky (VO):

VO 1: Jaké je zaméreni védecké diskuse vychazejici z Lakatosovy metodologie
vyzkumnych program a jaké zavéry z dané diskuse vyplyvaji pro zkou-
mani v socidlnich védach?

VO 2: Jakym zptisobem lze vyuzit Lakatosiv model védeckovyzkumnych pro-
grami pro sledovani efektt z védeckych vyzkumnych programui?
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1 ANALYZA VEDECKE DISKUSE K LAKATOSOVU KON-
CEPTU VEDECKOVYZKUMNYCH PROGRAMU

Pro hledéni odpovédi na vyzkumnou otazku 1 jsme provedli analyzu ¢lankt
z védeckych Casopisti evidovanych v databazi web of science. Zjistili jsme, Ze
nejvétsi pocet ¢lankid a prispévki na védeckych konferencich bylo nalezeno pfi
pouziti klicovych slov ,Lakatos, research programmes®. Celkem bylo nalezeno
146 zdznami: z toho je 116 védeckych ¢lankt a 21 publikovanych konferen¢nich
vystoupeni (proceedings papers). Ostatni zdznamy se prevainé tykaji recenzi.
Podrobné jsme prozkoumali obsah diskuse v kategorii védeckych ¢lankd a kon-

feren¢nich vystoupeni. Vysledek obsahové analyzy ukazuje nasledujici tabulka 1:

Tab. 1: »Souhrnna analyza publikaci (kategorie ,védecky ¢lanek" a konferencni vystoupeni (,pro-
ceeding paper")

Kategorie podle

Web of Science Pocet .
Procentni

(uvadéno zazna- Viz napf. studie

il (%
v pGvodnim ang- ma podil (%)

lickém nazvu)

History philosophy of Thomason, 1992; Gonzalez, 2001; Feldbach-

science 22 15,068 er-Escamilla, 2019; Erdin, 2020;
Herne and Setala, 2004; Kuukkanen, 2017;
Philosophy 22 15, 068 Silva and da Costa, 2019; Callaghan, 2019;

Chall, 2020;

Vasguez, 1997; Waltz, 1997; Elman and El-
Political science 15 10, 274 man, 1997; Lustick, 1997; Elman and Elman,
2002; Walker, 2010; Dumitru, 2020;

Education, educa- Chang and Chiu, 2008; Niaz, 1995; Han, 2014;

tional research 12 8,219 Inglis and Foster, 2018;
Religion 12 8,219 Murphy, 1999; Lorrimar, 2017; Karaba, 2017;
. Balsiger, 2004; Heise and Thieme, 2016; Ed-
Economics o 6164 wards, 2001: Menarke, 2018; Togati, 2019;
Social issues 9 6164 Turner and Su\lenger, 1999; Peterson, 2002;
Lorimar, 2017;
Kilduff, Tsai and Hanke, 2006; Gold, 2014;
Management 8 5479 Renner et al,, 2016
Social sciences inter- 8 5.479 Cioffi-Revilla, 2010; Vannoni, 2015; Voas,

disciplinary 2020;

Zdroj: Databdze Web of Science. Zpracovdni autofi.
Pokracovdni tabulky na strané 70
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Tab. 1: »Souhrnna analyza publikaci (kategorie ,védecky ¢lanek" a konferencnivystoupeni (,pro-
ceeding paper")

Kategorie podle

Web of Science Pocet .
Procentni

(uvadéno zazna- Viz nap¥. studie

v pavodnim ang- ma podil (%)

lickém nazvu)

Sociology 5 3,425 Honneland (1999); Chernillo, 2002

Ethics 3 2,055 Wettersten, 2004; Herne and Setala, 2004;
History of social 2 1,370 Niaz, 2008; Ydesen, 2016;

sciences

History 2 1,370 Zweynert, 2014; Polyvyannyy, 2018

Social sciences

mathematical 1 0,685 Cioffi-Revilla, 2009

methods

Autofi z jinych oborl nepfibuznych se
socidlnimi védami (napf. architektura,

Atd. Atd. Atd. evolucni biologie...). Pokud jsou tyto web
of science kategorie uvedeny, maji obvykle
pocet zaznamu = 1.

Poznamka: Bibliografické odkazy na
100 % uvedené autory jsou uvedeny v seznamu
literatury.

146

Celkem . .
zaznamu

Zdroj: Databdze Web of Science. Zpracovdni autofi.
Pokracovéni tabulky ze strany 69

Skute¢nost, Ze Lakatos se zabyval problémem metodologie védeckych vyzkum-
nych programti (resp. vyzkumnych programu) vyhradné ve vztahu k pfirodnim
véddm, se projevuje i v zaméteni védecké diskuse. Cetnost zdznamii ukazuje, Ze
formalné priblizné jedna tfetina prispévki patii do okruhu historie filozofie védy
a filozofie. Pti studiu jednotlivych ¢lanka vak zjistime, Ze i dal$i prispévky (uve-
dené formdlné v jinych kategoriich) maji prunik s oblasti filozofie védy. Pti ana-
lyze jednotlivych studii zaznamendvame dvé skupiny autortt majicich rozdilny
ptistup k Lakatosovu odkazu. Jedni tvotivé navazuji na koncept védeckovyzkum-
nych programi, druzi se vii¢i Lakatosovi stavi kriticky.

Pokud se soustfedime na oblast spole¢nosti a spolecenskych véd, dojdeme ke
zjisténi, Ze . tyto védecké ¢lanky jsou obvykle interdisciplindrné fe$ené problémy,

r¢¢

které svym predmétem zkoumdni presahuji obvykle do jiné (,,exaktni) védni dis-
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cipliny, jako napt. do komputaéni socidlni védy (Cioffi-Revilla, 2009), informatiky
(Chang and Chiu, 2008), kognitivnich véd (Erdin, 2020), technickych véd (Silva,
2009), 4), psychiatrie (Edwards, 2001; Ho, 2008). managementu (Gold, 2014).
Studie, jejichz vyzkumny pfedmét je ,,¢isté“ orientovany na socialni védy, jsou
ve zjevné mens$iné. Obvykle se jedna o studie, které maji né¢jaké aplika¢ni ,,socialni
zaméreni®. Zaroven je pro tyto studie charakteristické, Ze maji velmi riiznorody
predmét zkoumdni. Tak naptiklad Honneland (1999) se zabyva interakei vyzkum-
nych programt v socidlnich védach a problémem ,,commons®. Heinse and Thie-
me (2016) analyzuji nékteré ekonomické problémy v Némecku. Balsinger (2004)
vytvéari koncept supradisciplindrni vyzkumné praxe. Marcek and Urbédnek (2011)
zkoumaji filozofické a psychologické vyzkumné paradigma. Jiné studie jsou zamé-
feny na oblast mezinarodnich vztahi a zahrani¢ni politiky (Walt, 1997; Elman and
Elman, 1997). Existuji i studie kladouci si otazku, zda 1ze metodologii vyzkumnych
programi aplikovat na teologii (Lorrimar, 2017) a na ndboZenské védomi (Karaba,
2017). Pravé tyto studie, vykracujici zjevné z Lakatosova metodologického priro-
dovédniho obzoru, jsou pobidkou k tomu, Ze Lakatosovu metodologii védeckych
vyzkumnych programii je mozné vyuzit i pro badani v neptirodovédni oblasti.
Analyza diskuse ukazuje, Ze vyuziti metodologie vyzkumnych programt pri
zkoumani spolecenskych otdzek ma své svizele a peripetie (Walker, 2010). Proto
se setkdvame jak s kritickym pohledem na pouziti Lakatosovy metodologie
vyzkumnych programd, tak s autory, ktefi tvorivé navazuji na Lakatostiv odkaz
(Elman and Elman, 2002). V nas$i studii se vydavame pravé touto druhou cestou.
Protoze jsme pti analyze védecké diskuse nenalezli ani jednu védeckou studii,
kterd by nahliZela na koncept védeckych vyzkumnych programii ze systémové-
ho hlediska a zkoumala védeckovyzkumny program jako produkéni jednotku,
a ukazovala na mozZnosti vyuZiti konceptu védeckovyzkumného programu jako
nastroje védni politiky pro hodnoceni efektti védeckovyzkumnych programd,
posililo toto zjisténi nase predsevzeti pokusit se obohatit védeckou diskusi o tento

novy rozmér, jak jej definuje vyzkumny cil a vyzkumna otazka ¢. 2.

2 SYSTEMOVY POHLED NA VEDECKOVYZKUMNY PRO-
GRAM A MOZNOSTI JEHO VYUZITI PRO HODNOCENI
VYSLEDKU VEDECKOVYZKUMNE CINNOSTI
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V této Casti strucné piedstavime Lakatostv koncept védeckovyzkumnych pro-
grami. Poté navdZeme na ten proud Lakatosovych nésledovatelu, kteti spattuji
v jeho metodologii védeckovyzkumnych programt (VVP) ideovy zdroj pro dalsi
rozpracovani metodologie védeckého vyzkumu.

Nejdrive stru¢né charakterizujme Lakatostiv koncept védeckovyzkumnych
programi (VVP). Lakatostiv koncept VVP je mozné (s védomim urcitého ucel-
ného zjednoduseni) graficky zobrazit nasledovné (viz obr. 1). VVP je zobrazen
jako systém majici své prvky, podsystémy a procedury. Souhrnné pro jejich ozna-

¢eni budeme pouzivat termin ,entity VVP

Obr. 1: »Metodologie védeckych vyzkumnych program

Metodologie védeckych
vyzkumnych programu

©
-

Tpt... mnoZina teoreticky progresivnich teorii Tn.. mnoZina pravidel ochrany tvrdého jadra

Védecka
revoluce

Tpe... mnozina progresivnich empirickych teorii Tr.. mnozina regresivnich (degenerovanych) teorii

Zdroj: LAKATOS, 1. (1978). The methodology of scientific research programmes, Philosophical Papers, Volume I. Edited
by John Worrall a Gregory Currie. Cambridge - London-New York-Melbourne: Cambridge University Press. 1978. ISBN
0-521-28031-1. LAKATOS, I. (2008). Mathematics, science and epistemology, Philosophical Papers, Volume II. Edited
by John Worrall a Gregory Currie. Cambridge: Cambridge University Press. ISBN 0-521-21769-5. LAKATOS, 1. (2015).
Proofs and Refutations: The Logic of Mathematical Discovery. Cambridge University Press. ISBN 9781107534056.
Obrdzek autoti na zdkladé studia uvedenych praci.

Klicovym prvkem je tvrdé jadro. Tvrdé jadro ma urcujici misto ve VVP. Na
existenci tvrdého jadra ,stoji a padd“ cely VVP. Lakatos vysvétluje roli tvrdého
jadra na ptikladu Newtonova vyzkumného programu. V Newtonové vyzkumném
programu jsou tvrdym jadrem tfi pohybové zakony a gravita¢ni zakon. Program

md heuristiku, ktera obsahuje soubor technik na fe$eni problému. V Newtonovu
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védeckém programu jsou to diferencialni pocet, teorii konvergence, diferencial-
ni a integralni rovnice. Nakonec ma vyzkumny program $iroky pas pomocnych
hypotéz, na zdkladé kterych stanovuje pocate¢ni podminky. Jde o ochranny pas,
ktery chrani tvrdé jadro pred vyvracenim. U Newtonova programu ochranny pas
zahrnoval geometrickou optiku, teorii atmosférické refrakce, atd. Pokud se obje-
vuji anomalie, tyto nejsou na rozdil od Kuhna (Kuhn, 1997) povazovany za vyvra-
ceni tvrdého jadra, ale jsou to nékteré hypotézy v ochranném pdsu. Véechny VVP
jsou charakterizované svym ,,tvrdym jadrem® Tvrdé jadro zlistava nedotknuté.

Dal$imi klicovym pojmem Lakatosova konceptu védeckovyzkumnych pro-
gramu je negativni heuristika. Negativni heuristika zpfesiiuje tvrdé jadro, které
je ,nevyvratitelné“? Negativni heuristika zakazuje pouzit ve vztahu ke tvrdému
jadru modus tollens. Misto toho musime vyuZivat svého diimyslu na vyjadfeni
»pomocnych hypotéz®, které vytvareji ,ochranny pas kolem tvrdého jadra. Tvrdé
jadro chrani ochranny pas. Dal$im kli¢ovym pojmem Lakatosovy metodologie
VVP je pozitivni heuristika. Ta vyplyva z tvorivé podstaty védeckého badani.
Pozitivni heuristika se skldda ¢aste¢né z navrha (¢i navodu), jak zménit, roz-
vinout ,vyvratitelné varianty“ vyzkumného programu a jak ménit, sofistikovat
»vyvratitelny“ ochranny pas. Pozitivni heuristika programu ochranuje védce, aby
nebyl zmaten mnoZstvim anomalii. Pozitivni heuristika vyzkumného programu
mize byt formulovana jako ,,metafyzicky“ princip. Pozitivni heuristika je tak vice
flexibilni nezli negativni heuristika®.

Podle Lakatose je vyzkumny program jednotkou zralé védy. VVP miizeme
hodnotit bud jako pokrokovy nebo degenerujici. Program je teoreticky pokro-
kovy, kdyZ kazdd modifikace vede k novym neocekdvanym predikcim a je empi-
ricky progresivni, kdyz nékteré z téchto novych predikci jsou koroborované
(viz uspé$né predpovédéni navratu Halleyovy komety). Program je degeneru-

jici, pokud jen vysvétluje dand fakta, ktera méla byt vysvétlena, a nepfedpovida

2 Postulat ,,nevyvratitelnosti“ je ddén metodologickym rozhodnutim jeho protagonista.

3 Lze tudiZ fici, Ze pozitivni heuristika si ,razi cestu vpred” a téméf zcela ignoruje ,,vyvraceni Verifik-
ace (n+1)- té verze programu je vyvracenim n-té verze. Jsou to verifikace, které drzi program v chodu
bez ohledu na vzdorujici pfipady. VVP muizeme hodnotit podle jejich heuristické sily, podle toho, ke
kolika novym faktim ptivedly, jakd byly jejich schopnost vysvétlit jejich vyvraceni pocas jejich ristu.
Metodologie VVP tak vysvétluje relativni samostatnost teoretické védy.
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soucasn¢ fakta nova. Plati pfitom, Ze vyzkumny program nikdy nefesi vSechny
svoje anomadlie. Vznikd otdzka, zda pfi vyvraceni programu (v naSem obrazku
vyznaceném piechodem od VVP 1 k VVP 2) hraje néjakou roli tzv. rozhodujici
experiment? Lakatos na prikladech z déjin védy dospiva k zavéru, ze rozhodu-
jici experiment neexistuje. Rozhodujicim experimentem se rozumi experiment,
ktery mutize okamZité vyvratit vyzkumny program. Lze o ném hovofit aZ se znac-
nym odstupem pohledu zpét, kdyz se ukaze, Ze poskytl efektni koroborujici pti-
klad pro vitézny program a selhdni pro program porazeny.

Kontinuita ve véd¢, houZevnatost nékterych teorii, racionalita urcité ¢asti dog-
matismu mohou byt vysvétlené jen tehdy, chapeme-li védu jako stret vyzkum-
nych programi a nikoli stfet izolovanych teorii. Zralou védu tvoii vyzkumné
programy, v nich? se o¢ekdvaji (anticipuji) nejen nova fakta, ale v dualezitém
smyslu i nové pomocné teorie.

Zavérem této ¢asti miizeme konstatovat, ze Lakatostiv koncept védeckovyzkum-
nych programi je zaméfen na procesni sledovani vyzkumu, pficemz se tak déje
v ramci uréitého systému daného ramcem védeckovyzkumného programu. Tento
Lakatostv pohled nazveme ,,makro pohledem®. Na védeckovyzkumny program
v$ak mutiZeme nahlizet i z hlediska ,,mikro pohledu® V tomto pripadé budeme
védeckovyzkumnym programem rozumét ur¢ity (jednotlivy) vyzkumny program
provadény konkrétni vyzkumnou jednotkou (vyzkumnym tymem). Dany védecky

tym je nositelem a realizatorem védeckovyzkumné ¢innosti.

3 VEDECKOVYZKUMNA JEDNOTKA JAKO NOSITEL
A REALIZATOR VEDECKOVYZKUMNE CINNOSTI

V této casti studie budeme nahlizet na védeckovyzkumny program z ,,mikro
pohledu®. Uplatnime-li pfitom systémovy pohled na védeckovyzkumny pro-
gram, ma tento podobu produkéni vyzkumni jednotky. Produkéni vyzkumnou
jednotkou je napf. védecky vyzkumny tym ¢i sélo védec. Budeme chtit zjistit,
s jakymi efekty pracuje dand vyzkumnd jednotka zabyvajici se danym vyzkum-
nym programem. fe¢eno ekonomickou terminologii, budou nas zajimat efekty
VVP z pohledu relace ,,vstupy“ (finanéni zdroje, nédklady) a ,vystupy*, které ply-

nou z vyzkumného programu (viz obr. 2).
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Obr. 2: »Védeckovyzkumna jednotka jako nositel a realizator védeckovyzkumného programu

Vyzkumna jednotka
—— jako nositel (realizator) ——

Vystupy (vysledky)

védeckovyzkumné

(zdroje) ¢innosti/ programu z védeckovyzkumné
¢innosti

Vstupy

Zdroj: autofi

Obrazek 2 ukazuje, Ze vyzkumnd jednotka (védecky tym) vystupuje jako pro-
dukéni systém, ktery v ramci daného védeckovyzkumného programu realizuje
urdité vyzkumné aktivity. Produkei P tohoto systému lze formalné vyjadrit nasle-
dovné:

P=f() (1)

C=g(P)=g(f(I)=h(I), kde 2

P...produkce védeckych vystupti

I...vstupni proménné (vstupy potiebné k produkci védeckych vystupti)
C...ndklady na vyzkum

Model zobrazuje skute¢nost, Ze k realizaci vystupti védeckovyzkumného pro-
gramu pottebujeme vstupy (definované vstupnimi proménnymi I). Pfedstavuji
je zdroje pottebné na vyzkum. Zdroje jsou transformovdny na vystupy z védec-
kovyzkumného programu. Jsou to vysledky (produkce P) plynouci z daného
védeckovyzkumného programu. Na produkci vystupt z VVP jsou potiebné
zdroje. Ty maji podobu penézné vykalkulovanych nékladd C. Vystupem jsou
efekty z daného vyzkumného programu. ProtoZe zdroje jsou vidy omeze-
né (vzacné), zajima nas, s jakymi efekty je dany vyzkumny program realizovan.
To miizeme zjistit na zédkladé relace ,vstupy“ a ,vystupy“ Informaci o vstupech
(nékladech) snadno zjistime z rozpoc¢tu daného védeckovyzkumného programu.
Efekty z VVP pak miZzeme monitorovat ve formé vystupt nebo ve formé vysledkt
a na zakladé vztahu vstupy/vystupy zjistovat, jakd hodnota za penize (Value for
Money) byla ziskidna. Abychom mohli takovy monitoring védeckovyzkumnych

programi uskute¢nit, potfebujeme znat, jaké cile si fesitelé védeckovyzkumného
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programu stanovuji. Cile VVP jsou predjimané (anticipované) stavy, které poda-
vaji hodnotitelim vyzkumnych programi informaci o tom, jaké efekty planuji
resitelé realizaci védeckovyzkumného programu dosdhnout. Tato informace je
dulezitd pro analyzu ex ante. Je dulezitd pro rozhodnuti spravce vetejnych zdro-
ji, zda finanéné podpofit nebo nepodpotit navrhovany védeckovyzkumny pro-
gram. Po realizaci védeckovyzkumného programu je provedena analyza (audit)
ex post. Hodnotitelé védeckovyzkumného programu odpovidaji na otdzku,
zda byly dosazeny planované cile vyzkumného programu? Pro analyzu ex ante
a analyzu ex post 1ze pouzit jako ukazatele vystupy a vysledky daného védecko-
vyzkumného programu.

3.1 VYSTUPY Z VEDECKOVYZKUMNEHO PROGRAMU

Vystupy charakterizuji védeckovyzkumny program zejména z kvantitativni
stranky. Dévaji naptiklad informaci o tom, jaky druh a mnozstvi vystup fesite-
1é védeckovyzkumného programu planuji dosdhnout (audit ex ante). V pfipadé
realizace programu poskytuji informaci o tom, jaké vystupy byly redlné dosaze-
ny. Vystupy mohou mit formu raznych referenénich jednotek (Ochrana, Pucek

a kol., 2019). Priklad kategorizace vystupti ukazuje nésledujici tabulka.

Tab. 2: »Priklad kategorizace vystupt z védeckovyzkumnych programd

Druhy (kategorie) | Kategorie planované

2 ’ Viz napt. studie
vystupu vystupy

Pocet planovanych % vyprodukovanych veédeckych
Védecky ¢lanek . Pl vanyc ¢lankl z planovaného poctu vé-
védeckych ¢lanku o Sia e
deckych ¢lanku
0 \/ & 7 -
. Pocet planovanych vé- /° vyprodgkovanych ved?cky?h pu,b
Kniha y . p likaci z planovaného poctu védeckych
deckych publikaci . .
publikaci
Pocet planovanych % prijatych patentl z planovaného
Patent o ~ o
patentl poctu patentd
. Pocet planovanych % vyprodukovanych metodik z plano-
Metodika ) . . .
metodik vaného poc¢tu metodik
Apod.

Zdroj: autofi s vyuZitim kategorizace RIV.
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Z ¢asového hlediska rozliujeme dv¢ kategorie vystupt, a to planované vystu-
py; a redlné dosazené vystupy. Kategorii planovanych vystupt sledujeme v pro-
cesu monitoringu ex ante. Kategorii redlné dosazenych vystupti zkoumame
v monitoringu (auditu) ex post. Kategorie planovanych vystupt je dileZi-
tou informaci pro rozhodnuti, zda poskytnout vefejnou podporu plianované-
mu védeckovyzkumnému programu. Monitoring ex post poskytuje informaci,
nakolik redlné byly splnény planované vystupy.

V ptipadé hodnoceni realné dosazenych vystupti mtiZzeme jako ukazatel pou-
Zit procentni plnéni planovanych vystupt. Kategorie ,vystup“ dava vyznamnou
informaci o kvantitativni produkci védeckovyzkumnych programd. Je to urdité
dulezitd informace, av§ak kvantitativni charakteristika md omezenou vypovi-
daci hodnotu. Kategorie ,,output® totiZ neobsahuje informaci o kvalité vystupu,
o jejim skutecném efektu (dopadu). Takové rozliSeni umoznuje teprve kategorie

svysledek védecké ¢innosti®

3.2 VYSLEDKY Z VEDECKOVYZKUMNEHO PROGRAMU
O kvalitativnich efektech védeckovyzkumného programu vypovidaji vysledky

védeckovyzkumného programu. Rozumi se jimi realné ucinky daného védecko-
vyzkumného programu na rozvoj védy a dopady téchto vysledkd na spole¢nost.
Na rozdil od vystupt, které jsou orientovany na sledovani kvantitativni stranky
védecké produkce (napt. pocet vyprodukovanych referen¢nich vystupi/jedno-
tek vystupt), vysledky védecké produkce vypovidaji o kvalité védecké produkce.
Podstatu problému ptiblizuje tabulka 3. Tabulka ukazuje na monitoring ex post
vysledkd, tj. na dosazené realné dosazené vysledky z ur¢itého védeckovyzkum-

ného programu.
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Tab. 3: »Priklad kategorizace a hodnoceni dosazenych vysledkl z védeckovyzkumnych programd

Druhy (katego- Ukazatelé hodnotici Ukazatelé hodnotici reslny

dopad védeckého vysledku

rie) védeckého formalni efekt
vysledku védeckého vysledku

Publikovani ¢lanku ve

védeckém Casopise s Védecké ohlasy (napf. pocet citaci
pfislusnymi parametry publikovaného ¢lanku ve védeckych
daného ¢asopisu (napt.): | publikacich);

SIR, IF,Q1-Q 4

Publikovani védeckého Vyuziti védeckého objevu v inovacni
Védecky Clanek &lanku v recenzovanych | praxi (nova technologie, nové léky,
Casopisech novy zpusob |éCby, atd.)

Formalni zaznam o vy-
uziti inovac¢ni ideje pub-
likované ve védeckém
(odborném) ¢lanku

Ohlasy na publikaci ve védeckém
diskursu (napf. pocet citaci na google
scholar)

Publikovana kniha v
nakladatelstvi védecké
literatury v kategorii

X. Kladna recenze na
publikovanou knihu ve
védeckém Casopise.

Ohlasy na publikovanou knihu ve
védecké literature a jeji dopady na
rozvoj védeckého poznani

Védecka kniha

Implementac¢ni dopady patentu na
danou oblast (s pfipadnym vy-
jadfenim spolecenského pfinosu —
napf. Uspora pro statni rozpocet)

Patent Schvaleny patent

Prakticky dopad metodiky na danou
Metodika Certifikovana metodika oblast s kvalitativnim/kvantitativnim
vyjadfenim efektu

Vysledky védeckého
poznani promitnuté
do zédkonnych norem, Vyssi efektivnost dané oblasti po
podzakonnych norem a zavedeni dané regule

novych technologickych
postupl

Regule

Zdroj: autofi (s vyuZitim kategorizace RIV). Poznamendvdme, Ze rovnéz u vysledkii miizeme sledovat kvantitativni
stranku (viz scientometrie a bibliometrie a diskuse v casopise Scientometric.

K danému prehledu poznamendvame, ze v zadném pripadé nejde o vycerpa-
vajici klasifikaci moznych dosaZenych vysledku. Jde predevsim o ukézku, jak je
mozné dale vytvaret klasifikaci vysledki s ohledem na zaméfeni védeckovyzkum-

nych programt, pficemz je zadouci vzit v Gvahu specifika jednotlivych védnich
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oblasti. Potencidlni dopady védeckovyzkumnych programi jsou totiz odlisné
v ptipadé prfirodnich, technickych, socidlnich a dal$ich véd. V nasem prehledu
chceme predev$im upozornit, Ze je zaddouci hledat zptsoby, jak hodnotit redlné
vysledky védecké ¢innosti (jejich dopady) a poté nastavit systém uéinny financo-
vani védeckovyzkumnych programi podpofenych z vefejnych rozpoéta. Tabulka
ukazuje, Ze vysledky zkoumani 1ze ¢lenit do riznych kategorii. V ndmi uvadéném
ptipadé jsou to napiiklad jako védecky ¢lanek, védecka kniha, patent, metodi-
ka, regule. U kazdého vystupu z této kategorie miizeme rozliit jejich formalni
efekt a redlny efekt. Formélnim efektem se rozumi bliz$i charakteristiky (parame-
try), které napf. udavaji, v jakém druhu ¢asopisu byl védecky ¢lanek publikovan,
v jakém nakladatelstvi byla védecka kniha vydana, atp. Zachyceni této formal-
ni stranky je dileZitou informaci pro zavére¢né hodnoceni vysledkd z daného
védeckovyzkumného programu. Zadatelé o finanéni podporu z vefejnych zdroji
prehledem publikovanych vysledkt dokladaji podporovateli, nakolik splnili pla-
nované vysledky. Tato informace je tedy dtlezita pro zavére¢né hodnoceni védec-
kovyzkumného programu a pro zavére¢né zucétovani finanéni podpory, a konsta-
tovani, zda byly dosazeny planované vysledky. Je to informace, ktera se vztahuje
na kratkodoby ¢asovy horizont, na vyhodnoceni cilt védeckovyzkumného pro-
gramu. Tento monitoring je dileZity pro hodnoceni védeckovyzkumného pro-
gramu, avSak neni kone¢nym ukazatelem, jaké redlné efekty védeckovyzkumny
program prinesl. Ty je mozné v§estranné posoudit teprve v del$im ¢asovém hori-
zontu, tj. az po uplynuti urcité doby, kdy doslo ke zvefejnéni vysledkd. Takto
sledovany redlny dopad se obvykle li$i v zavislosti na druhu vysledku. Dopady
vysledkt pak muZeme sledovat v heuristické roviné a aplika¢ni roviné. V heu-
ristické roviné zaznamendavame, jaké ohlasy ve védeckém diskursu publikovany
vysledek vyvolal, jak na vysledky zkoumani navazuji dalsi védecké vyzkumy, jak
rozviji existujici védecké paradigma ¢i ptichazi s revolu¢nim paradigmatem, které
prindsi prevrat ve védeckém badani. Aplikaéni rovina se tykd zejména védecko-
vyzkumnych programu uskute¢iovanych v v technickych, prirodnich, 1ékarskych
a méné jiz v (nékterych) socidlnich védach. Mtzeme sledovat, jak se védecky
objev (napf. ptivodné publikovany ve formé védeckého ¢lanku ¢i védecké knize)
stava zdrojem technologickych inovaci, zdrojem know-how pro novou lé¢bu ¢i

navodem, jak provést reformu vefejné spravy.
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Nejveétsi bezprostredni spole¢ensky dopad maji obvykle takové vysledky, jejichz
efekty maji ptimy aplika¢ni charakter. K takovym vysledkim patt#i patenty
a metodiky. Patenty jsou vysledkem vynalezu, ktery je v soucasné dobé obvykle
produktem védeckovyzkumného programu. Jde o takové vysledky vynalezecké
¢innosti, které jsou nové a primyslové vyuzitelné. V tomto smyslu lze fici, Ze
patenty ,pretavuji“ vysledky védeckého poznani do implementa¢ni roviny ve
formé ,,materializovaného védéni®, které ma z formalné pravniho hlediska podo-
bu zakonné ochrany vynadlezu, Ze vlastnikovi patentu zarucuje vyhradni pravo
k primyslovému vyuziti vynalezu.

V Ceské republice je vyznamnym védeckym vysledkem i certifikovand meto-
dika. V podminkich CR definuji charakteristiky certifikované metodiky doku-
menty Technologické agentury Ceské republiky (viz https://www.tacr.cz/index.
php/cz). Jde o takovy vysledek, ktery je vystupem oficialné stanovené procedu-
ry garantované prislu§nou instituci (organem statni spravy, resp. certifikaénim
organem). Metodika podéva nové postupy navrzené danym vyzkumnikem ¢i
tymem. Metodika promulguje, Ze dodrzi-li uzivatel metodiky stanovené postupy
a podminky jeji aplikace, budou dosazeny ocekévané efekty, pri¢emz tyto efek-
ty je mozné ziskat ptfi opakovaném pouziti metodiky (za predpokladu dodrzeni
postupt a podminek stanovenych metodikou).

V CR je za védecky vysledek povazovana i implementaci védeckych poznatki
do praxe v podobé nové regule. Reguli se rozumi zdkonné normy ¢i podzakonné
normy. V piipadé nové regule formou zékonné normy se jednd o vypracovani
nového zédkona, ktery svymi pravidly vytvari novy ramec pro ¢innost pfislusnych
aktérti. Dany zdkon md pak podobu obecné zdvazné normy, kterd prislusnym
aktérim stanovuje, jak postupovat ve své ¢innosti. Ocekava se, ze pti dodrze-
ni stanovenych postupt budou dosazeny efekty, které indikuji zlep$eni stavu ve
srovnani se stavem predchozim. Vysledky védeckého poznani mohou byt imple-
mentovany i do podzakonnych norem (smérnic a natizeni), které jsou napt. zve-
fejiovany ve véstnicich ministerstev ¢i vladnich nafizenich. Jde o ty inovacéni
dokumenty, kdy vysledky védeckého badani vstupuji do obsahu téchto dokumen-
td a jejich realizace vede k zefektivnéni predchoziho stavu a ke zvySeni kvality.
Vysledky védeckého zkoumani mohou byt promitnuty i do reguli nepravniho

charakteru. Jimi rozumime napfiklad nové technologické postupy (tzv. ovéfené
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technologie). Obecné pro védecky vysledek ,,regule® plati, Ze se jedna o aplikova-
né poznani. Pro aplikované poznani je charakteristické, ze svoji ,,materializaci
prindsi hmatatelné spolecenské prinosy. Ty je mozné kalkulovat nékterou z eko-
nomickych metod (napf. cost benefit analysis). Tim ziskdme informaci o tom, jak
ekonomicky raciondlné byly vynaloZzeny zdroje.

ZAVER

Lakatostiv koncept védeckovyzkumnych programu se stal inspiraci pro védecké
zkoumdni v fadé védnich disciplin. Také v na§em ¢lanku jsme se inspirovali Laka-
tosovym konceptem védeckovyzkumnych programi. Nahlizime na védeckovy-
zkumny program optikou ,,mikro pohledu® a systémového piistupu. Nositelem
a realizatorem daného vyzkumného programu je urcitd vyzkumna jednotka. Tu
predstavuje vyzkumny tym. V nasem ¢lanku ukazujeme na to, Ze dana vyzkum-
nd jednotka ma formu produkéniho (input-output) systému. Vstupy, které jsou
potiebné k realizaci védeckovyzkumné c¢innosti, predstavuji zdroje. Produkty
z tohoto systému maji formu vystupd a vysledkt (ouput and outcome). Jestlize
jsou védeckovyzkumné programy podporovany z verejnych zdroji, potfebujeme
k jejich vybéru znat, jakd hodnota za penize (Value for Money) bude dosazena.
Po ukonceni védeckovyzkumného projektu chceme zjistit, jaké realné efekty byly
dosazeny jeho realizaci. Nami navrzeny koncept takové informace umoznuje zis-
kat. Déva ex ante informaci o efektech navrhovanych projektt i post informaci
o realnych efektech ukoncenych védeckovyzkumnych programt. Navrzeny postup

tak muaze prispét k zefektivnéni vetejné védni politiky.

OZNAMENI

Clanek je zpracovan jako vystup projektu Grantové agentury CR ,Konceptua-
lizovani Multiple Streams Framework jako védeckého vyzkumného programu:
Systematicka perspektiva jeho vyvoje (19-23794S)
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INDUSTRY 4.0 OVERVIEW BASED ON
SELECTED INDICATORS: THE CASE OF
HUNGARY

Kornélia Svac¢inova

ABSTRACT

The concept of Industry 4.0 (Fourth Industrial Revolution) was for the first time presented in
Germany as an industrial modernization program. Nowadays, the Industry 4.0 revolution is a
highly discussed topic as industrial production is one of the most important economic sectors in
the European Union. Due to the lack of skilled laborers in the EU countries, industrial transfor-
mation and digitalization seem to constitute necessary evolutionary steps. Current demogra-
phic trends and projections of the future workforce composition are showing warning signals.
The aim of this article is to introduce the concept of Industry 4.0 (or I4.0) in Hungary- a mem-
ber of the Visegrad Group and the EU - until 2030. The article will provide the basic statistics
regarding 14.0. Based on the available data, the efficiency of the I4.0 policy pillars will be eva-
luated. Furthermore, possible solutions to problems regarding adopting I4.0 in the Hungarian
environment will be listed. .
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1 INTRODUCTION

The predecessors of Industry 4.0 were the first, second and third industrial revo-
lution. The main characteristic of the first industrial revolution (which started in
1760) was the invention of the steam engine and the transition from farming to
machine manufacturing. In the second industrial revolution (1900) the use of oil
and electricity led to massive industrialization and production. Information tech-
nology was used in the third industrial revolution (1960) to automate production.
Each abovementioned industrial revolution built on innovations and opportuni-
ties and led to more advanced and developed forms of production.

Industry 4.0 or the Fourth Industrial Revolution is a term introduced in 2015 by
Klaus Schwab, founder and executive chairman of the World Economic Forum,
in the article “Mastering the Fourth Industrial Revolution”. Although the term
Industry 4.0 originated with the German government (“Industrie 4.0”), the idea
of a fourth industrial revolution has resonated with manufacturers all over the
world (Fluid Intelligence, 2018).

The interconnection of digital solutions and automation is already referred to
in the Hungarian language as Ipar 4.0. However, the translation (and its English
equivalent) can be misleading, since the Hungarian term clearly adds a manufac-
turing center to the concept. Manufacturing is an important sector, but Industry
4.0 aspirations require more general digitization efforts (Fiilop, Z., 2018). Indus-
try 4.0 is characterized by the fact that different people and machines can interact
effectively with each other with technological support (Juhész, L., 2018).

The challenges and opportunities of the ongoing fourth industrial revolution
include technology, like artificial intelligence, 3D (three dimensional) printing,
quantum computing, computer generated product design. In any case, the fourth
industrial revolution will bring many exciting challenges and benefits, like robo-
tics and technological innovation in general that will lead to the evolution of glo-
bal industries (Xu Min, D. et al., 2018). According to Botlikovd and Botlik (2020),
globalization is one of the key processes and a major feature of the development of
the world economy and significantly reflects fundamental changes in the economic
policies of the world’s leading powers.

Meanwhile, the estimated positive benefits that could evolve from implementa-
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tions appropriate to Industry 4.0 activities may deliver a 20-30% rise in the GDP
and profitability of the related industrial segments in Hungary (Haidegger, G. et
al., 2016).

2 WORKFORCE, HUMAN CAPITAL AND EMPLOYMENT

According to the Hungarian Central Statistical Office, the number of employed
people in Hungary was close to 4.5 million in 2017 (more than 82% of the so
called “best working age of 25—54 years” were employed). With this result, Hun-
gary was ranked among the best performing countries in the EU' (MTA, 2017).
Workforce, human capital and employment are closely linked to labor producti-
vity and economic growth. The skills provide an economic value and can lead to
increased productivity.

In the literature, there are contradictory findings regarding the effects of 4.0
Industry technologies on productivity, employment and the reshaping of the geo-
graphic structure of value added activities. One author says that specifically in
the environment of Industry 4.0 in Hungary (economically destructive) job losses
can be expected (Szalavetz, A., 2016). Others claim that this can be offset by new
jobs and trends and analyses predict an expected increase in labor demand in
Hungary in the future (Fiil6p, Z., 2018). More information about the efficiency of
Industry 4.0 on employment is provided in Subchapter 2.2.

2.1 DEMOGRAPHIC DEVELOPMENT

Population evolution directly influences the economic development of a coun-
try and vice versa. Because of its importance, the topic of dealing with the de-
mographic situation is included in the article. Current demographic trends and
projections of the future workforce composition are showing warning signals in
Hungary.

Based on current demographic development and available data from the Pop-
ulation Division of the United Nations database (2019), the population of Hun-
gary is decreasing. The country faces population ageing and increased migration.

This slows down the labor supply, which in turn causes a shrinking supply in

1 EU: European Union.
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response to increasing labor demand (Fiilop, Z., 2018). In the first quarter of the
year 2020, the size of the Hungarian population was approximately 9.6 million
inhabitants (see Fig. 1). According to the results of the median prediction interval
of the population projection, only 6.8 million people will live in the country by
2100 (a difference of almost 3 million people). This will have an impact on the
shrinking labor pool in the population. Based on the current demographic trends
and population ageing, the lack of skilled workers in the EU may cause severe

problems in the near future.

Fig. 1: »Population size, 1950-2100
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In recent years, the fertility rate in the region has been below the reproductive
level. Hungary, together with the majority of European countries, faces populati-
on ageing (Tab. 1), which will lead to a decrease in the number of economically
active people (the current retirement age was set at 64.5 years in 2020?). In deve-
loped countries the share of old people exceeds the proportion of young people.
One demographic indicator used for expressing the ratio of economically inactive

elderly people (typically aged 65+) compared to the economically active popu-

2 Officina.hu: Nyugdijkorhatér 2020 tablazat férfiak és nok esetén: ki, mikor mehet nyugdijba?
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lation (aged 15-64) is the old-age dependency ratio. The old-age dependency
ratio® projects increasing levels of economic dependency in European countries
in the future. The case of Hungary is highlighted in Table 1. In 2019, there were
almost 30 economically inactive people aged 65+ per 100 persons of working age
(15-64). The most relevant data from the database of the European Statistical
Office were used. The old-age ratio indicator increased in all countries in the
period 2010-2019 and this trend is still ongoing.

Tab.1» Old age dependency ratio in EU, 2010-2019

EU-27
countries 263 266 | 271 277 283 | 290 | 296 | 30.2 30.8 3.4
(from 2020)

EU-28
countries 261 | 264 | 269 | 275 | 282 | 288|293 | 299 | 305 | 310
(2013-2020)

Czechia 217 223 | 234 246 257 | 266 | 276 | 286 29.6 30.4

Germany 314 314 314 315 36 | 320 | 320 | 32.4 32.8 33.2

France 256 259 | 267 275 283 | 292 | 301 | 30.9 31.7 325

312 313 | 320 327 331 | 337 | 343 | 34.8 352 35.7

Hungary 242 | 244 | 246 251 25.8 | 26,5 | 272 | 27.9 | 28.5 29.3

Poland 191 191 197 204 212 | 222 | 231 | 242 253 26.4

Romania 237 237 | 237 239 243 | 252 | 259 | 26.7 27.5 281

Slovakia 17.3 175 17.8 184 190 | 197 | 206 | 215 225 235

Sweden 277 284 | 292 299 306 | 311 315 | 316 31.7 319

United

5 246 | 249 | 256 264 270 | 275 | 278 | 282 | 286 28.9
Kingdom

Norway 225 | 228 | 233 237 242 | 245 | 250 | 254 259 26.4

Switzerland 247 | 249 | 253 25.7 261 | 264 | 26.7 | 27.0 27.4 278 |

Source: data: European Statistical Office, 2020b

3 Old-age dependency ratio is the ratio between the number of persons aged 65+ (the age when they

are generally economically inactive) and the number of persons aged 15—64. The value is expressed
per 100 persons of working age (15-64).
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the share of old people (60—69 years) is higher than the proportion of children
in the youngest age categories (0—15 years). The age structure of the population
reflects previous changes in the level of birth rate, mortality and foreign migrati-
on. Hungary is one of the countries with a regressive type of age structure (higher
rate of older people than the proportion of children). The age structure is very
irregular with many significant indentations and protrusions in the population
pyramid. The changes in the population structure and the loss of human capital

affect the transformation of market requirements.

2.2 THE EFFICIENCY OF INDUSTRY 4.0 REGARDING EMPLOYMENT -
LITERATURE REVIEW

The focus of previous research has repeatedly been on the manufacturing in-
dustry in Hungary - but it has to be emphasized that this is not the only sector
Industry 4.0 covers. However, based on the labor market situation, it is currently
assumed that the majority of mechanizable processes occur in the manufacturing
industry, and this may reduce the number of people employed there (Fiil6p, Z.,
2018).

According to Ray, et al. (2017), manufacturing technologies (intelligent manu-
facturing, IoT-enabled manufacturing, cloud manufacturing) may have impacts on
manufacturing models, approaches and even businesses.

Stock and Seliger (2016) expect the following trends and developments to create
value: “The manufacturing equipment will be characterized by the application of
highly automated machine tools and robots. The equipment will be able to flexibly
adapt to changes in other value creation factors, e.g. robots will be working together
collaboratively with the workers on joint tasks”.

In this section, the efficiency of Ipar 4.0 regarding employment will be present-
ed in the form of literature review and research findings. Contradictory results of
various research studies on the influence of Ipar 4.0 on employment are presented
in the literature (see Tab. 2). Some findings are optimistic (Berger, R., 2014), oth-
ers are pessimistic (Nabelek, E et al., 2016; Arnzt, et al. 2016). In Chapter 3, the
background of the past and current economic situation in Hungary, as well as the
concept of National Technology Platform (IPAR 4.0) will be discussed.
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Tab. 2 » Literature overview and research findings

Methodology.
Geographical

aspect

Labor market mode-
ling, 50% expansion of

Main results

1.4 millions of new job positions
in Western Europe. The number
of people employed in industry
firstly increases, then

Attitude to

changes

Berger, Roland Industry 4.0 solutions - Optimistic
< Y ) decreases by a total of 5 million. P
until 2035. - . .
Close to 10 million of new jobs will
Western Europe .
be created (70% among service
companies).
Secondary data anal- ) ) .
y. 9% of jobs in OECD countries can -
Arnzt et al. ysis. be autormated Pessimistic
OECD countries ’

Examining the eco-
nomic role of industry.

Rodrik, Dani

Low-skilled workers were almost
completely affected by the
disappearance of industrial jobs.

Rather pessi-
mistic

Europe Meanwhile, the number of highly
qualified workers is increasing.
Analysis based on com-
pany surveys. It is based .
L f 500 th d job
Nabelek et al. on jobs that can be 0550 ousand Jobs Pessimistic

created by automation.
Hungary

positions.

Source: Fiilop, Z. (2018). Az Ipar 4.0 munkaerdpiacra gyakorolt hatdsa. Munkaiigyi Szemle. 61.

3 DEVELOPMENT OF THE HUNGARIAN ECONOMY
(PAST, PRESENT AND INDUSTRY 4.0 ACTIVITIES)

It is very important to highlight that currently Hungarian industrial production is
mainly fuelled by car manufacturing, electronics and the food industry. Further-
more, large multinational manufacturers, which have the most significant weight in
production, are able to produce more thanks to recently increased capacity, while
mid- and low-level manufacturers are struggling and scaling back production.
Agricultural production has always been important and traditional in Hungary’s

economy, although its role in the economy has steadily declined (Bozsik, N. et al.,
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2018). Agriculture represented 12% of the GDP in 2018. In both of these areas
(industrial and agricultural production), employment and manpower are indis-
pensable. The efficiency of Industry 4.0 regarding employment was mentioned in

the previous chapter.

3.1 PRODUCTIVITY BEFORE THE 4.0 REVOLUTION

In 2013, the Hungarian national economy emerged from recession (the economic
crisis lasted 2011-2012). During the last years, industrial export has become the
most important factor in the Hungarian economic system (Kormany.hu, 2016).
The increase in export was affected mainly by trade in road vehicles, electric ma-
chines, food, drink and tobacco, medicinal and pharmaceutical products.

The growth in the period 2009-2015 was largely based on the output of
export-oriented international companies. Germany has been the leading trade
partner not only for Hungary, but also for other European countries (includ-
ing Czechia). Consequently, the Hungarian economy is closely connected to the
development (rise and fall) of Germany’s economy. In addition to changes in
manufacturing technology, the concept of Industry 4.0 defines a coherent policy
framework aimed at maintaining the global competitiveness of German industry
(Kovécs, O., 2017).

Among the key foreign trade partners are, as formerly mentioned, Germany
(27.4% in 2014) and Austria (5.5% in 2014), followed by the USA and Russia as
non-EU business partners (21.9% of the total exports is realized through non-Eu-
ropean trade partners).

The annual value of imports and exports (unit of measure in thousands of Euro)
between Hungary and Germany in the period 2012-2018 is shown below (Fig. 2).

The data were obtained from the Eurostat database (Database by themes - Inter-
national trade - International trade in goods - trade by enterprise characteristics
— “Trade by partner country and NACE Rev. 2 activity”).

The graph confirms the abovementioned fact that Germany is the leading geo-
political entity (partner) for Hungary in export (27,887,445 thousand Euro in
2017). On the other hand, export to Germany in 2018 (from Hungary) was only
22,460,233 thousand Euro.

In addition, simplifying the regulatory environment would help broaden the
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export base. The share of exports to EU countries still lags behind regional part-

ners.

Fig. 2: »Imports and exports between Hungary and Germany, 2012-2018
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Source: author’s construction based on data from Eurostat, 2020a

According to the report published by the National Bank of Hungary, the per
capita productivity” in Hungary returned to what it was before the crisis in
2011-2012 and has been growing constantly since then. Foreign direct invest-
ments have always played a significant role in the development of Hungarian
industry since the beginning of the 1990s and by now have turned into the engine
of technological development. The shift of production of foreign enterprises
(delocalization) to Hungary means job creation and technology modernization
(Kormany.hu, 2016).

In Figure 3, the value of industrial production by sub-sections is presented.
The analyzed period includes the most current values of industrial production
by months (from January 2016 until August 2020). The following major subsec-
tions of manufacturing have been chosen: manufacture of food products, bever-
ages and tobacco products; manufacture of rubber and plastics products, and other

4 Per capita productivity = the value of goods and services produced by one employee.
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non-metallic mineral products; manufacture of basic metals and fabricated metal
products, except machinery and equipment; manufacture of computer, electronic
and optical products; manufacture of electrical equipment; manufacture of trans-
port equipment. In August 2020, the volume of industrial production declined by
2.1% compared to the same period of the previous year (HCSO, 2020). In January
2020 — August 2020 compared to the same period of the previous year, industrial
production declined by 11%. Export sales (representing 64% of all sales) fell by
11.6%; domestic sales (representing 36% of all sales) declined by 7.4%.

The item “manufacture of transport equipment” has the most weight (28% of the
manufacturing output) and was higher by 6.2% compared to the previous year’s
production (however, manufacture of parts and accessories for motor vehicles
declined by 1%). Figure 3 shows a sharp decline in industrial production in the

first months of the year 2020 (this may have been affected by the COVID-19
crisis).

Fig. 3: »Value of industrial production by sub-sections, 2016-2020 (million HUF)
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3.2 National Technology Platform (IPAR 4.0)

Firstly, it is important to highlight that the promotion of Industry 4.0 in Hunga-
ry is primarily led by the government. Like other developed countries around the
world, Hungary is also trying to meet the objectives and requirements of Industry
4.0 innovation. When translated and compared to the original “Industrie 4.0, the
Hungarian expression “Ipar 4.0” highlights in itself the manufacturing industry®.

The very first step and idea emerged from the German economy and the state
of the German industry, forecasts and the need of state-level innovations in the
next decade. In 2013, Plattform Industrie 40 (Industry 4.0 Platform) was estab-
lished, followed by the publication of the industry 4.0 “Future Factories”, which
has become the European Union’s industry-oriented and innovation strategic
plan (IEC, 2015).

Implementing the National Technology Platform - a national strategy for rein-
dustrialization of the country — was initiated by the Ministry for National Econ-
omy (NGM)® and the Institute for Computer Science and Control, Hungarian
Academy of Sciences (MTA SZTAKI)".

The Industry 4.0 National Technology Platform (abbreviation 14.0 NTP) was
launched in the year 2016 in order to reinforce manufacturing, industry and dig-
ital transformation (European Commission, 2017). In February 2016, the gov-
ernment developed a reindustrialization strategy plan (so-called “Irinyi Plan™).
The plan outlines the main directions of innovative industrial development in
Hungary. In October 2016, the most urgent topics led to the establishment of
seven work groups together with the corresponding governmental forums and
bodies, which contribute directly to the formation and implementation of the
government’s strategic goals: strategic planning, employment, education, train-
ing, production and logistics, ICT technologies, Industry 4.0 Cyber-physical pilot
systems, business model and innovations.

In 2017, working on an assignment received from the Ministry for National

Economy, the Platform created a strategic concept material for an Industry 4.0

5 IPAR (feldolgozé ipar = manufacturing industry) .

6 NGM: Nemzetgazdasagi minisztérium. Ministry for National Economy.

7 MTA SZTAKI: Magyar Tudomanyos Akadémia Szamitdstechnikai és Automatizdldsi Kutatéintézete.
Hungarian Academy of Sciences Institute for Computer Science and Control.
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based industry development in Hungary. The main goal of the strategy is to boost
the digital transformation in the industry that uses smart tools, and thus conform
to the international trends of the Industry 4.0 achievements (e.g., the inclusion of
Hungarian companies in international production networks). The pillar structure
of the Industry 4.0 development strategy until 2030 is listed below. In addition to
the three dimensions of the evolution process (Business, Society, Technology)?,
altogether five pillars have been defined — digitalization and business develop-
ment, production and logistics, 1.4.0 labor market development, research, devel-
opment and innovation, 14.0 ecosystem (Tab. 3). According to highly optimistic
scenarios, this goal seems achievable by 2030 (Nagy, J., 2017).

Tab. 3»Pillars of the IPAR 4.0 strategy until 2030

Dimension/

Business Society Technology

Pillar

Dedicated digitali-
zation investment
programs

Digitalization and
business develop-
ment

Renewal of SMS

Analysis and attitude shapin
business models 4 ping

Enterprise de- Improved efficiency

Production and
logistics

14.0 labor market
development

Research, de-
velopment and
innovation

14.0 ecosystem

8 In the global trend of Industry 4.0, four major dimensions can be identified.

velopment and
cluster formation

Concentrated strategic pro-
jects, supplier programs

and increased
capacities

In-house compa-
ny trainings

Practice and theory orienta-
tion in 14.0 labor market train-
ing from vocational training
to graduate and postgraduate
education

Infrastructure for
14.0 oriented train-
ing and education

New business

models, RDI®

Reinforcing science, 14.0 RDI
programs

Production and
related RDI services

incubation
L ) ) o Technology and
Digital 14.0 net- Legislation, standardization, | . 9y
infrastructure
works control

development

Source: The Industry 4.0 National Technology Platform Association, 2017

9 RDI (research, development and innovation)
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The National Technology Platform (IPAR 4.0), which serves as a basis, has been
expanded based on current strategy plans of the government and the Ministry of
Innovation and Technology.

In the spirit of the future vision of digitalization, the Hungarian government
has developed a “Strategy for Strengthening Hungarian Micro, Small and Medi-
um-sized Enterprises (2019—2030)”. MSMEs'® represent the most important
basis for the strengthening and growth of the Hungarian economy. Entreprene-
urs in this sector create more than half of the added value and employ more than
two thirds of Hungarian workforce. In the period 2010-2017, their productivity
improvement significantly exceeded that of large companies, and even surpassed
the average growth rate of the V4" and EU members. The aim of this strategy is
the contribution of domestic companies to a sustainable economic growth and
increase in the quality of life of Hungarian households.

Recent strategy has seven pillars (Ministry of Innovation and Technology, 2019):

o Creating a business-friendly regulatory and tax environment,

 Improving the business environment for MSMEs and e-government tools,

o Strengthening the development capacity, innovation and digital performance
of MSMEs,

» Encouraging access to finance,

 Promoting the internationalization of MSMEs,

o Acquiring the necessary knowledge, strengthening the entrepreneurial culture,

o Supporting generational exchange.

o The Hungarian government together with the Ministry of Innovation and
Technology are continuously updating strategies regarding the implementa-
tion of Industry 4.0 in the country. The most recent is the “Artificial Intel-
ligence Strategy”, approved in February 2020. “It is expected that the use of
artificial intelligence will contribute by 14% to GDP in 2030, what is about
7 billion HUF®?. There are many possible applications, including face recogniti-
on, X-ray, lie detection, identification of fault noises on agricultural machine-

10 Micro, Small and Medium-sized Enterprises (MSMEs), often referred to as Small and Medium-sized
Enterprises (SMEs).

11 The Visegrad Group (V4).

12 Hungary Forint (HUF).
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ry, the appearance of self-driving vehicles”, as minister Laszl6 Palkovics stated
(Kormany.hu, 2020).

3.3 READINESS AND EFFICIENCY OF THE IPAR 4.0 STRATEGY
In Hungary, a breakthrough took place in 2016 with respect to the general level

of knowledge about Industry 4.0 that is perceived as important or indispensa-
ble from the competitiveness perspective by 71% of industrial companies. This
proportion is very favorable even if it is only 66% in the case of Hungarian com-
panies, whereas it is more than 85% in the case of the international ones. This
progress is also due to the fact that new solutions are mostly imported, first of
all through the intervention of multinational companies (I14.0 Platform, 2017).
To manifest the performance and evolution in digitalization, the components
of the Digital Economy and Society Index (DESI) were selected and their results
between 2015-2019 shown (Fig. 4). The Digital Economy and Society Index is a
composite index published every year by the European Commission since 2014,
measuring the progress of EU countries towards a digital economy and society.
It brings together a set of relevant indicators on Europe’s current digital policy
mix. The DESI is composed of five principal policy areas: connectivity’®, human
capital', use of Internet’, integration of digital technology'®, digital public ser-
vices"”. The index is calculated as the weighted average of the five main dimen-
sions: connectivity (25%), human capital (25%), use of Internet (15%), integra-
tion of digital technology (20%), digital public services (15%). The score of the
country ranges from 0 to 100. The majority of DESI indicators come from the

surveys of Eurostat’® (European Commission, 2019).

13 Mobile broadband, fast and ultrafast broadband and prices.
14 Internet user skills and advanced skills.

15 Citizens’ use of internet services and online transactions.
16 Business digitisation and e-commerce.

17 e-Government and e-health.

18 EUROSTAT: European Statistical Office.
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Fig. 4: » Development of main dimensions of DESI indicator, 2015-2019 (%)
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Source: author's construction based on data from European Commission, 2019

Hungary performs best in the category “connectivity” (14.9 in 2020) (see Fig. 4).
However, it has not managed to improve its position in the overall rating. There
is still a room for improvement in “human capital”, although Hungary has a high
proportion of ICT graduates and a close to average share of IT specialists. Hun-
gary is unfortunately among the worst performing EU countries in “integration of
digital technology in enterprises” (5.1 in 2020) (Nick, G. et al., 2019).

In the literature, several Industry 4.0 readiness evaluation methods can be
found. In order to explore the acceptance of the Industry 4.0 concept as well as the
current status of the Industry 4.0 implementation both at company and national
economy level, the “National Technology Platform survey project” was imple-
mented in Hungary in 2017. The questionnaire was developed by MTA SZTAKI,
which regularly consulted the most active members of the Platform’s Strategic
Planning Work Group. The main goals of the NTP' survey project were to justify
the recommendations formulated in the industry development strategy, looking
at a 3—5-year horizon (with an outlook to the 2025-2030 period) and to explore
the acceptance and current status of the Industry 4.0 concept by companies. The
distribution of the respondents by industrial sectors is the following (in descend-
ing order): automotive, machinery, ICT, electronics, food, other industry, metal,

chemical/ pharmaceutical, logistics and energy sector. Small and micro-sized

19 National Technology Platform (NTP).
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companies formed the majority of the respondents by size and 100% Hungarian
private ownership generated the majority of the addresses by ownership type.

Indeed, for the purpose of this article, only a selected part of the NTP survey
questionnaire has been included. Focusing on the acceptance and implementa-
tion of the Ipar 4.0 strategy at the national level, the good news is that in the case
of both large and small companies the Ipar 4.0 strategy with its pillars is already
in progress. Two small and medium-sized enterprises (SMEs) have declared that
their strategy has been implemented.

The individual Readiness Index of companies is divided into six classes (in
ascending order): outsiders, beginners, intermediates, experienced, experts, top
performers. No top performer was found among the interviewed enterprises®.
The majority of companies belong to the category “intermediates” (38%). These
categories come from the VDMA?' study and have been kept for the sake of com-
parability. The scoring and weighting methodology was set up by the authors of
the National Technology Platform survey project.

The conclusions and main findings from the survey are that the majority of
industrial companies have no Industry 4.0 strategy so far. Although a large num-
ber of industrial companies understand the importance of data collection, the
rate of those who do this in a comprehensive way is negligible. Most Hungarian
industrial companies need to renew their technical infrastructure to ensure devel-
opmental scalability (I14.0 Platform, 2017). It is evident that the RDI (research,
development, innovation) potential is one of the key tasks in any Industry 4.0
based development strategy. According to study results by Moeuf et al. (2018),
SME:s do not exploit all the resources for implementing Industry 4.0 and often limit
themselves to the adoption of Cloud Computing and the Internet of Things.

Losonci, D. et al. (2019) came with the same conclusions and recommenda-

tions as the NTP survey (2017): although the phenomenon of Ipar 4.0 is sprea-

20 To compare the readiness of companies with other developed regions, e.g., in Germany, the share
of top performers is evident.

21 The Mechanical Engineering Industry Association (VDMA) represents around 3.300 member com-
panies in the SME-dominated mechanical and systems engineering industry in Germany and Eu-

rope.
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ding, it has not yet reached the required level in the technological, organizational
and human aspects in companies. Progress is affected just by these three areas.
A possible solution for Hungary may be absorbing the technological know-how
of manufacturing companies. Another obvious tool is to encourage technology
transfer by foreign companies (to create channels through which Hungarian-ow-
ned companies can learn from leading companies). Losonci, D. et al. (2019) in
their survey analyzed leading road-vehicle companies using panel data and found
no indication that companies would succeed in realizing one of the great promi-

ses of Industry 4.0 — namely — to significantly improve their added value capacity.

4 POSSIBLE SOLUTIONS TO IPAR 4.0 PROBLEMS

In this section, a review of recommendations and attitudes to Industry 4.0 main
problems in Hungary will be presented. To provide a comprehensive overview,
current experience and future suggestions from the state, companies and experts

are listed below.

4.1 STATE AND GOVERNMENT INTERVENTIONS

First of all, the role and contribution of the state in shaping the Ipar 4.0 ecosys-
tem will be examined. Again, the ranking from the “National Platform Survey
Project” (2017) was used for the analysis. The survey was carried out in 2017 and
no recent data are available. Among the most promising areas of efficient inter-
vention, educational system and infrastructure development received over 80%
rating of “very important” and “important”. Other areas — financing, employ-
ment policy, legal regulation, regional strategy — are also thought to be the most
straightforward. Respondents’ expectations in the field of financing highlight two
tools - tax reduction and government funding. Supporting less developed regions
by the state policy and infrastructural development are generally supported. The
potential areas for state interventions and areas where the state can actively help
are lack of skilled workforce and their training.

To sum up, conceivable solution for implementing Industry 4.0 could be
through the cooperation between academia and industry because these activ-
ities have a strong multiplicative effect on the internal capacities of companies.

The implementation of industry-university collaboration (IUC) is increasing-
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ly important for governments, policymakers, researchers and practitioners. The
factors that affect the success of IUC are flexibility, honesty, clarity, awareness of
current economic, legal, political and social developments. For a successful col-
laboration, an effective knowledge and technology transfer is important, as well
as finding an adequate partner with corresponding interests and goals.

According to Rybnicek and Konigsgruber (2019), these recommendations should
serve as a useful framework for discussions among practitioners and researchers.
Industry can participate in collaboration with academia through internships for
students, technology updates, support in establishing laboratories and research
projects.

Since the establishment of NTP in Hungary, many public-private partner-
ships and collaborations have been established between the entities representing
industry (companies, universities, other academic circles). It is crucial to ensure
a well-balanced representation and involvement of all relevant stakeholders cov-
ering the key 14.0 sectors in Hungary. This will bring together stakeholders from
different sectors (e.g., manufacturing and ICT) and also small and large business
enterprises. Overall, 47% of the surveyed Hungarian companies made use of this
IUC opportunity. This may be a cause for hope for the future. Several pilot sys-
tems need to be set up in industrial firms in order to enable organizations to
manage risks connected to the implementation of new ideas®.

The tools to achieve results of [.4.0 can be summarized into four main activities
(Digital Transformation Monitor, 2017):

« Private sector involvement,

« Bringing together different sectors,

o 14.0 pilot systems,

o Policy strategies.

In the case of RDI (research, development and innovation), results are not pos-
itive at all: 38% of the companies haven’t launched any innovation in the past 5
years.

One of the Europe 2020 headline indicators is Gross domestic expenditure on
research and development (R&D). The aim of the Europe 2020 strategy was to

22 4.0 pilot systems across the country launched in autumn 2017.
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increase public and private investment in R&D to 3% of the GDP (see Fig. 5).
Fig. 5 reflects the situation of Hungary, Sweden and Romania compared to the
EU-27 average (2.2 in 2019). Sweden was selected as a country with the highest
expenditure on R&D (3.39 in 2019); on the other hand, Romania has the low-
est expenditure on R&D (0.48 in 2019). Hungary has significantly increased its
expenditure on R&D during the period 2003-2019 (0.92 in 2003 and 1.48 in
2019). Hungary does not belong among the worst EU countries. An important
consideration arises at this point - could it be that companies do not use the

available financial support from the state effectively?

Fig. 5: »Gross domestic expenditure on research and development (R&D), 2003-2019 (% of GDP)
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As already mentioned, the Hungarian government plays an important role in
the development of Industry 4.0. The Ministry of Innovation and Technology
supports the expansion of Industry 4.0 (through the “Industry 4.0 support pro-
gram™), especially the digital transformation of the manufacturing industry and
ICT services sectors based on smart devices.” Industry 4.0 is commonly identi-
fied with the digitization of manufacturing.

Robots, cyber-physical systems, big data, the Internet of things (IoT), arti-

23 In 2019, the Industry 4.0 support program contributed by 1.5 billion HUE.
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ficial intelligence (AI) networking - all of these are concepts most commonly
found in Industry 4.0. They are indeed very important, but at least as important
is that digitalization should create new business models. Digitalization resulting
from the Industry 4.0 strategy offers and implies various modern technologies.
In Hungary, cloud-based services (e.g., for data storage or data processing) are
wide-spread - one-third of the respondents that participated in the “National

Platform Survey Project” (2017) were using them.

4.2 METHODOLOGY AND DATA ANALYSIS

The nature of this article is informative rather than analytical. Nevertheless, the
statistical method of regression analysis was used to calculate the dependence of
the variable Y (“production in industry”) on two independent variables X (“pro-
ducer prices in industry” and “intramural Re»D expenditures”). The data were
obtained from the Eurostat database.

The linear regression model

A regression equation of the form:

Y=XB+¢
or
Yi=ﬂ0+ﬁ1Yi+8i

explains the value of a dependent variable y, in terms of a set of k observable
variables in x,.

Y is a vector of n values of the explained variable

X is a matrix of values of explanatory variables with dimensions n*(k+1)

B vector B contains the parameters of a linear combination of the variables in x,

€ vector of n values of the random variable

Note that B, and f3, are unknown parameters. We estimated them by the least

squares method.

4.3 RESULTS

Please find below the results of the regression analysis for Hungary (Tab. 4):
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Tab. 4»Results of the regression analysis for Hungary

Regression statistics

Multiple R 0.9739
R Square 0.9485
Adjusted R Square 09216

. Significance
Difference 9 E

Regression 2 124.6097 623048 | 9.2179 0.001
Residual 1 67577 6.7577

Total 3 1313675

Coefficients Std Error ‘ t Stat ‘ P-values

Intercept 619883 216.0996 22.0624 0.000
Price 11075 27338 -8.3863 0.001

R&D 0.691 03722 5.6755 0.003

Source: Author's own calculation from Eurostat data (Eurostat 2020d, 2020e, 2020f).

A linear regression line has an equation of the form Y = a + bX, where X is
the explanatory variable and Y is the dependent variable. The slope of the line is
b, and a is the intercept (the value of y when x = 0), where a and b are given by:
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The regression line can be written as follows: y = 61.9883 - 10.75 * Price + 0.691
* R&#D. For each unit increase in price, production decreases with 10.75 units.
For each unit increase in R&D, production increases with 0.691 units. Regression
coeflicients (dependent and independent variables) are statistically significant
(P-values are < 0.05). R-Squared shows how well the data fit the regression model
(the goodness of fit). R-Squared can take any value between 0 and 1. The high
value of R Square (0.9485) indicates a good fit for the model.

4.4 COMPANY RESULTS AND EXPERT ANALYSIS

In Hungary, the electronics and automotive industries are at the forefront of the
digital switchover. The study by Losonci, D. et al. (2019) came to the conclu-
sion that for a successful digital switchover, the opportunities inherent in the
technology transfer of foreign companies must be exploited, and that training
of Hungarian companies in this field must be encouraged. It is advisable for
domestically owned companies to turn to their customers and ask for guidance,
to develop according to their needs and learn best practices from them. This
process should be further encouraged. The ability of suppliers to innovate can
be the key for buyer companies if they are interested in smart products and
services. However, this may require taking two simultaneous steps: innovation
capacity should not simply be developed, but should be done in the context of
Industry 4.0 — this is the only realistic option for the near future. Study results
of authors Losonci, D., et al. (2019) are in line with the main findings of the
National Platform Survey Project (2017): although the phenomenon is gaining
ground, it lags behind the desired level in the technological, organizational and
human aspects in companies.

The study conducted by McKinsey (Fine, D. et al., 2018) came to the conclu-
sion that policy makers could consider pilot programs that allow companies to
test automation-driven innovations without risking a penalty for not complying
with the existing regulations. One such initiative is the “Regulatory Sandbox”
that the National Bank of Hungary seeks to implement to encourage testing in the
financial technology industry. Under this scheme, financial technology startups
would be encouraged to pilot their product and process ideas on real customers

for a limited time - such as offering loans based on a big data-driven analysis
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of customers’ spending habits — without having to abide by certain regulations
that would inhibit the testing and implementation of new initiatives. Another
example of a program aimed at fostering development of automated products and
processes is the track near Zalaegerszeg built to test and develop programming
for self-driving vehicles (Fine, D. et al., 2018).

Secondly, the government can sponsor private sector innovation through the
use of vouchers that provide financial incentives for research centers and SMEs
to explore new ways to apply artificial intelligence, automation technologies to
intensify digitization. Monetary support in the form of targeted subsidies and
tax allowances for companies to invest in automation technologies and human
capital (e.g., retraining programs) could improve the business case for adoption.
The government might also consider using financial incentives to attract foreign
investment to establish innovation hubs that feature the use of automated tech-
nologies (e.g., by providing tax incentives for companies to establish technology
based research and development operations). It is also recommended to simplify
the requirements for residence and visas for non-EU professionals (Fine, D. et
al., 2018).

Another relevant analysis was published by PwC (2018). The research had been
focused on automotive suppliers who believe that key success factors are increas-
ing added value and attracting research and development operations to Hungary.
This is closely connected to an economic environment that supports innovation
and offers favorable tax conditions.

Training of specialists (response to the absence of qualified labor force), sup-
porting SMEs, efficient investments using modern technology and equity financ-
ing may also represent breakout opportunities in Hungary.

Efficiency and productivity have traditionally been areas where Hungary’s
automotive industry has been lagging behind in international comparison. Look-
ing on oncoming auto industry trends, robotics is the technology that will be
of strategic importance for more than 60% of automotive suppliers in Hungary
within 5 years. In the automotive industry, the innovation activities of suppliers
are evidently affected by legislation and social trends. New technologies and data-
based operations are closely related to IT systems, so investments in this area in
the near future are expected (PwC, 2018).
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PwC summarizes how companies may earn extra income and save costs with

cost-effective solutions (Tab. 5).

Tab. 5»The positive impact of Industry 4.0 on companies' income and efficiency

Lower costs or increased effi-
ciency

Source of income

New digital products, services, solutions. Flexible, customized production models.

Continuous transparency of processes and
Big data analysis as a service. product variations. Augmented reality and
optimization based on big data analyzes.

Digitization of the current product and service Simultaneous production quality control
portfolio. based on big data analyzes.

Digitization and automation of processes for

Increasing market share of the main product.
smarter use of human resources.

Digital 14.0 networks Legislation, standardization, control

Source: Nagy, J., 2017. Industry 4.0: definition, elements and effect on corporate value chain.

CONCLUSION

The fourth industrial revolution is already on its way and there is no going back.
Revolutions are dynamic and fast, and Industry 4.0 will be the answer to the
challenges companies and economies are facing. Hungary is also a part of these
changes and processes, together with other European countries. Industry 4.0 has
both positive and negative impact on employment and the quality of life. As a
result of technological progress, some jobs will no longer be relevant and human
labor force will be replaced by technology. On the other hand, according to Botli-
kovd and Botlik (2020), new positions may be created that will require a continuous
acceleration of technological adaptability.

In Hungary, the proportion of industrial companies currently operating a
non-upgradable technical infrastructure is significant. Research, development
and innovation potential is one of the key targets in any Industry 4.0 based con-
cept. Proactively adopting an automation agenda could assist Hungary in attract-

ing foreign investments that would generate a shift in labor force toward higher
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value-added jobs. For Hungary to remain an investment destination, it is essen-
tial to focus on infrastructure development, a strong educational background
and a supportive research, development and innovation environment. The main
goal of NTP is to stimulate the exchange of information and development in the
key areas of Industry 4.0 and to strengthen the competitiveness position of the
national economy. Unfortunately, the development of the Hungarian innovation
system and the culture of cooperation are not yet fully prepared for the effective
application of this type of partnership model. There is a serious problem with the
lack of trust capital needed to communicate between key players.

To sum up, the most important areas business and policy makers should act in
are education and requalification, as well as innovation for automation. About
60% of current jobs in Hungary have at least 30% technical automation potential.
Assessing automation potential according to employment numbers also indicates
that manufacturing, public services, trade and transportation will experience the
greatest impact from automation. Strengthening the digital maturity of domestic
companies capable of joining global value chains should also be strongly sup-
ported.

It is suggested to follow up on this study with a more thorough analysis of data
from company surveys, which would provide more rigorous conclusions about
the impact of various independent variables on the examined issues. Interesting
and well feasible would be case studies analyzing specific companies and their
approach to the concept of Industry 4.0. Another object of further research may

be the calculation of the preparedness index towards Industry 4.0.
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ABSTRACT

The research subject was the phenomenon of the use of the Uber and Airbnb internet platforms
operating as part of the sharing economy.

The research objective was to determine the platform user profile and the factors which influen-
ce the use of mobile applications related to sharing of goods and services.

The conducted research shows that a significant number of respondents are relatively young
people who use a smartphone and mobile banking on a daily basis, which is necessary to ope-
rate the sharing economy applications. Most respondents live in large towns, where services
offered by platforms such as Uber and Airbnb are available. Over a half of respondents have
used services provided by those applications. The conducted research led to the conclusion that
the participation of platforms operating as sharing economy has increased in the daily lives of
individuals; according to the respondents, their general availability and the price level have the
biggest effect. The applications are particularly attractive to the young generation who actively
use the advancements of technology.

Keywords: sharing economy; tourism; transport; internet platforms
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SUMMARY

The paper’s subject was centred on the effect of the phenomena of a dynamic
development of the sharing economy detected, in particular, in two sectors of
the economy: tourism and transport. The research methods applied in the study
included desk research and a diagnostic survey with the use of a survey question-
naire (quantitative research). Quantitative research was conducted on a sample
of 230 respondents. The questions regarded the respondents’ exposure to onli-
ne platforms related to the sharing economy, such as Uber and Airbnb, which
are among the most popular ones in Poland. The analyses were also based on
a combination of the two following research methods: CAWI (direct interview
technique, where respondents receive a questionnaire to complete individually)
and PAPI (a direct interview conducted with the use of a paper questionnaire
completed by a trained pollster). The conducted research led to the conclusion
that the participation of platforms operating as part of the sharing economy has
increased in the daily lives of individuals; according to the respondents, their

general availability and the price level have the biggest effect.

INTRODUCTION

While observing reality, one may notice a change in the approach of society
towards consumption. With a growing frequency consumers follow the principle
of rational management to achieve a particular effect with a minimum financial
effort. Therefore, they are more willing to use popular shopping sites or budget
airline offers. At the same time, they are more prone to use the resources they
have more efficiently; therefore, the popularity of shared consumption and goods
sharing is on the rise.

The sharing economy is a relatively new field that has been growing rapidly and
has gained new proponents. The sharing economy involves co-sharing of goods and
services and it is one of the elements of the collaborative economy. According to the
Oxford Dictionary of English, the sharing economy is “an economic system in which
assets or services are shared between private individuals, either free or for a fee, typica-
lly by means of the Internet” (Oxford Dictionary of English, 2015, p. 4228).

The broad scope of shared consumption covers hiring, renting, sharing, and
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the joint use of goods or resources in a larger extent. This refers mainly to accom-
modation, transport, and catering services. Modern understanding of this alter-
native form of access to goods has led to the emergence of business models that
facilitate and at the same time limit individual consumption. The entire process
of goods exchange may be of a non-profit nature, but it can also generate profit
for one of the parties.

The paper’s subject was centred on the effect of the phenomena of a dynamic
development of the sharing economy detected, in particular, in two sectors of the
economy: tourism and transport. Moreover, this subject has been chosen since
to this day only few studies on the sharing economy development in Poland have
been conducted.

The research objective was to demonstrate the importance of goods and servi-
ces sharing in the daily lives of consumers as well as determine the directions of
development of this type of consumption. An additional objective was to defi-
ne the sharing economy, indicate those aspects of life where we can observe its
development, and identify consumers who are most willing to use the sharing
economy platforms.

The research methods applied in the study included desk research and a dia-
gnostic survey with the use of a survey questionnaire (quantitative research).
Quantitative research was conducted on a sample of 230 respondents. The questi-
ons regarded the respondents’ exposure to online platforms related to the sharing
economy, such as Uber and Airbnb, which are among the most popular ones in
Poland.

The analyses were also based on a combination of the two following research
methods: CAWT (direct interview technique, where respondents receive a ques-
tionnaire to complete individually) and PAPI (a direct interview conducted with
the use of a paper questionnaire completed by a trained pollster).

The formulated thesis assumed that the sharing economy development is the
outcome of an easy access to internet platforms dedicated to the type of economy
mainly used by the members of the young generation, who are incentivized by the

low prices of goods and services.
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1 THE SHARING ECONOMY - ESSENCE, PARTICIPANTS,
BUSINESS MODELS

Shared consumption is one of the world-changing ideas (Walsh, 2011, p. 8). The
sharing economy, based on a collective use of goods, is called a social innovation
developing in compliance with the sustainable development idea with the appli-
cation of modern information and communications technologies (Schor, 2011).
The emerging network societies popularize the new form of a community based
on trust and group membership instead of a property right and ownership. Com-
munity members are connected through internet platforms which enable them to
use goods collectively or provide services without a necessity to grant a property
right to a good or service (PwC, 2016).

A dynamic development of the sharing economy has taken place over the past
twelve years, but the phenomenon occurred much earlier. The initial records fea-
tured a 1978 paper entitled Community Structure and Collaborative Consumpti-
on: A Routine Activity Approach authored by Marcus Felson and Joe L. Spaeth
(Zysk, 2016, p. 41). The authors addressed the subject of modern consumption
of particular goods within the context of behavioural theories. Also Belk and
Chen were pioneers in conducting studies of consumer behaviour in the sharing
formula. Their papers explained the collaborative phenomenon in the consumer-
-consumer relationship (Rudawska, 2016, p. 184).

The subject literature does not provide a homogenous term of the notion of the
sharing economy and there is no one proper definition of this phenomenon due
to the broad application of the sharing economy in multiple fields and business
sectors.

Polish literature explains this term as “wspdlna konsumpcja” (collective con-
sumption) as well as “konsumpcja oparta na wspétpracy” (cooperation-based
consumption) or “wspétpraca konsumencka” (consumer cooperation) (Burgiel,
2014). Within the field of sharing economy also other terms, semantically simi-
lar, are used that have appeared in numerous publications over the past decade.
Sobiecki (2016, pp. 29-31) is of the opinion that the definitions of those terms
overlap only partially and sometimes they stand in contrast. These terms include,

for example:
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o Collaborative economy,

« Collaborative consumption,
e Access economy,

o Circular economy,

o Peer-to-peer economy,

e On-demand economy.

Despite the differences in meaning of the individual terms, each of them refers
to co-sharing, co-using resources, relations, making something available, which
are elements typical of the sharing economy.

Notably, the 2008 financial crisis contributed greatly to the sharing economy
phenomenon boost. Society recognized the benefits of surrendering goods and
services for the benefit of access to them and effective savings. The development
of new technologies at that time also enhanced the scale of interest in the econo-
my model based on sharing (Sztokfisz, 2017, p. 98).

The emergence of new platforms, news services, reservation systems, on-line
payment availability encourages to engage with a particular network community;,
use available information on businesses, consumers, opinions, reviews significant
when selecting an individual offer directed to a customer, and also in customers’
choices.

Technological evolution resulted in the emergence, within the sharing econo-
my, of new business models based on four major elements (Poniatowska-Jaksch,
2016, p. 67):

« Internet platforms,

» Mobile applications and devices,

o Technological networks,

« Social networks.

The key dimensions of business models implemented as part of the sharing eco-
nomy are addressed in more detail by Poniatowska-Jaksch, who elaborates on the
examples provided by Cohen and Muifioz. Among the fundamental dimensions
the author names the following (Poniatowska-Jaksch, 2018, p. 45-47):

1) Technology (used to connect users, finalize transactions, facilitate commu-
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nication, such as Uber),

2) Transactions (of a market, free, alternative dimension),

3) Business approach (profit-driven, hybrid, and based on a mission, such as
profit-oriented Uber; Zipcar is an example of social, ecological objectives
implementation),

4) Collective resources (involves optimization of: new resources [a purchase for
new operation purposes — such as Zipcar], unused existing resources [such
as Rent the Runway with regards to unsold wedding gowns], and finding a
new location to exploit the resources in use),

5) Management model (from corporate structures through to cooperation
models),

6) Platform type (B2B, business for the “crowd”, P2P).

The sharing economy business models are heterogeneous and mobility-based,
their spread to further sectors of the economy is apparent. The application of
the sharing economy business models features on the markets related to (Klemt,
2016, p. 122):

o Transport,

o Tourism,

« Hotels,

» Finances,

o Storage and car parks,

« Food,

o Education,

« Logistics,

o Employment,

 Media,

o Fashion.

The transport sector has seen a particularly dynamic development of the sha-
ring economy; sharing takes various forms and it is an alternative to public trans-
port and taxi companies (Kozlak, 2017, p. 176). The transport market includes
the following platforms: Uber, Lynk, Bolt, BlaBlaCar or Otodojazd, CityCar Share
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(Klemt, 2016, p. 122). These service centres offer user transport by private cars
(Uber, Lynk) or a seat in a car (BlaBlaCar) or a fixed-time vehicle hire.

The following platforms operate within the tourist sector: CouchSurfing, Tri-
pping.com, HomeAway, HouseTrip, Roomorama, and Airbnb (Klemt, 2016, p.
122). These applications allow travelling users to rent a flat or a room for a short-
-term stay that is made available by the hosts at attractive prices and in original
tourist locations.

Sharing in the fashion sector is applied in two ways. Individuals may use the
platforms to sell clothes they no longer use and that may still be used - this
reflects the principle of unused material resources management (Czajkowska et
al., 2019). An example of a platform that can be used to purchase and sell used
clothing as well as to present one’s own stylizations or share their know-how in
fashion is the Clotify platform (Law Business Quality, 2018).

Examples of applications that operate as part of the sharing economy on the
financial market are: Finansowo.pl, Finpoint, Walutomat, Kokos.pl, and Lendico
(Klemt, 2016, p. 122). The platform intermediation enables users to complete a
range of financial operations such as loans (the so-called peer-to-peer lending) or
currency exchange without any bank agency.

Numerous business models based on the sharing economy principles have
gained popularity along with the development of the online network, individual
mobility in society as well as electronic and on-line payment methods (Schne-
ider, 2017, p. 33). Considering the pace of life of the 21st century society, the
platforms and applications are useful because they deliver goods and services
according to individual requirements in a convenient, fast, and cost-effective
manner.

The growth of the sharing economy is accelerating. The European collaborati-
ve economy market facilitated €27.9 billion worth of transactions between May
2015 and May 2016, with an estimated 191 million citizens engaging in at least
one transaction involving a payment (European Commission, 2017). Based on
the last year’s EC Eurobarometer, more than half of all Europeans know about
the sharing economy and one in six already uses it. By 2022, more and more
sharing platforms are projected to spread and develop thanks to new innovati-

ons. Sharing will enter the mass market, and major sharing platforms will grow
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to keep up with traditional markets. It will also expand to new sectors, such as
insurance, health, and social care (Goudin, 2016).

Forecasts project that by 2025, the sharing economy will have caught up with the
traditional rental services and it is expected to be worth $335 billion. In the UK

alone, the sector is expected to be worth $15 billion in the same year (PwC, 2013).

2 THE SHARING ECONOMY USE ON THE EXAMPLES
OF THE UBER AND AIRBNB PLATFORMS

2.1 THE UBER PLATFORM

The reasons for using the sharing economy may be diametrically opposed. Two
main objectives of companies emerging on the sharing economy markets can be
distinguished: a social objective - the absence of a benefit-driven approach, the
superior mission is the common good; and an economic objective — material pro-
fit-driven. Businesses operating as part of the sharing economy usually implement
the economic and the social objectives simultaneously (Jamka, 2018, p. 167).

The Uber application and platform operate on the basis of the sharing econo-
my assumptions, qualifies as a ride-sourcing model, and has become a cheaper
alternative to the traditional local transport (Gielzak, 2016). In recent years, ride-
-sourcing has become ubiquitous among common types of mobility and it has
revolutionized the public transport market (CIVITAS, 2016). Uber serves as an
agent and it is intended for people who want to use transport services (users) and
drivers (providers) who offer their vehicles and time.

The creators of the shared transport service were Travis Kalanick and Garrett
Camp, while the idea to set up a company originated in Paris in 2008. The idea
was accomplished a year later and Uber was created with the first transport using
the smartphone application in San Francisco on 5 July 2010 (Uber, 2020). Over
the recent years, the company has expanded to other countries, including Poland.

Currently, Uber operates on 6 continents, in over 70 countries, and in more than
900 towns. In Poland, the first Uber transport was recorded in April 2014 in Warsaw
and currently the service operates in over 10 towns, while the company seeks con-
tinuous expansion, for example by introducing innovations such as food deliveries
with Uber Eats and combining transport through Uber Pool (Uber, 2020).
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The company services are available following the “Uber” application installa-
tion on a smartphone and registration as a transport services user — a passenger.
Through an active GPS in the telephone the application establishes the passen-
ger’s location, then the user indicates the destination and receives a suggested
route; next they may select the type of service (Toron et al., 2017, pp. 10-11).

Uber’s offer for the prospective users includes four options of services
(Uber, 2020):

o Uber X - is most cost-effective, a good standard service offered by the Uber

application in all towns where Uber products are available;

o Uber VAN - an offer designed for up to 6 people, facilitates group transport
within a town at favourable prices;

o Uber SELECT - this product provides the travellers with a higher travel com-
fort with high-standard vehicles offered and access to drivers with top ratings;
due to the service attractiveness, the price is higher in comparison to Uber X;

o Uber BLACK - a deluxe product directed at demanding passengers expecting
the best drivers and a good class vehicle; among the listed products this one
is priced highest.

Currently, in Poland the Uber VAN and Uber BLACK products are only avai-
lable in Warsaw (Uber, 2020).

Once the passenger approves the product of their choice, the application selects
the drivers in the vicinity of the passenger. The customer receives information
about the time and cost of the required journey depending on the vehicle and
driver description available and the rating received by other users. Subsequently,
the passenger can choose the service provider - the driver they wish to travel
with. If the driver accepts the prospective passenger’s request, the order will be
executed (Toron et al., 2017, pp. 10-11).

The payment for the services rendered is automatic and the credit or debit card
assigned to the user during the registration is debited directly. It should be noted
that the transport services intermediated by Uber are available to adults only
(Uber, 2020).

Uber’s operations are concentrated in densely populated towns, the favou-

rable prices and the possibility to rate the drivers and the journey made it
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competitive to traditional taxis (Skjelvik et al., 2017, p. 37).

As a result of the amendment of the law on road transport, as of April 2020
the drivers registering with the platform are required to hold a taxi licence and
appropriate vehicle marking and the Uber platform is obliged to make passenger
transport available only to licensed drivers (Samcik, 2019).

Uber uses new technologies, undergoes continuous development, and intro-
duces new facilities and services within the transport sector, thanks to which the
number of customers who are not obliged to own a vehicle and bear any related
costs is growing (Cicharska et al., 2018, p. 119). The application is user-friendly,
fast, and intuitive, and thus Uber may be an inspiration for new applications crea-
ted in other sectors and technology development (Schneider, 2017, pp. 58-59).
According to an analysis by Apptopia', Uber was a leader in the “travel” catego-
ry in 2019 as the most often downloaded application (there were 142.5 million
downloads). Uber was also the most willingly downloaded ride-sharing applica-
tion in Poland in 2019 (over 1 million downloads). The Uber application is used
by over 1 million users in seven of the biggest cities in Poland (https://fintek.pl).

The term uberisation, derived from the name of the Uber application, refers to
the operation of a company and describes a phenomenon of economic and social
changes present in the sectors applying modern technologies, including internet

platforms and applications (Spoz, 2017, p. 10).

2.2 THE AIRBNB PLATFORM

In response to the changes occurring within the tourism industry and in custo-

mer needs internet platforms such as Airbnb or HouseTrip emerged (Krajewska-

-Smardz et al., 2016, pp. 37-38). As regards accommodation in the tourism sector,
the sharing economy is manifested in two forms (Kozlak, 2017 p. 177):

o Short-term rentals of own flats or other premises with the use of online plat-

forms such as Airbnb, HomeAway, Onefinestay, HouseTrip, and Roomorama;

o Living area swap for a period of time by the users of portals such as HomeE-

xchange or Love Home Swap.

1 Apptopia is an independent research institution analyzing data in applications, data mining or busi-
ness intelligence for the mobile branch. It measures the number of downloads and ways of using of
thousands of apps.
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Airbnb - its original name was “Airbed & Breakfast” - is the most popular
among them and is considered as one of the pioneering sites of the sharing econ-
omy. It appeared on the market in 2008 in San Francisco and its founders were
Brian Chesky, Joe Gebbia, and Nate Blecharczyk. Currently, Airbnb operates
almost all over the world; the site displays over 7 million offers in 100,000 towns
and in over 220 countries and regions (Airbnb, 2020).

The company is an intermediary in short-term rentals of uninhabited premises.
Private entities have an opportunity to rent accommodation for a fee to people
who have made a booking through the Airbnb application (Spoz, 2017 pp. 9-10).

The Airbnb application or the website and registration are available only to
people who have attained the age of 18. The registration is processed via an email
address, Facebook, Google account, or Apple ID. Once an account is created,
the application must be authorized via an email address and telephone number.
The next step involves completing the profile data including an up-to-date photo,
user description, and a debit or credit card assigned to the account. The assigned
personal data and the user description allow the site to verify the profile validity
and at the same time provide safety for the host and guests using the Airbnb
application (Airbnb, 2020).

Accommodation featuring on the platform displays diversity, the user has an
opportunity to rent a bed in a room, a room, or an entire flat in accordance with
their needs and preferences (Jaremen et al., 2017, p. 291). Users rent a flat or
other premises directly from the owner who has placed an advertising on the
Airbnb platform with a detailed description and images of the premises. If a user
books an offer and the host confirms the booking, then the user is obliged to
pay for the rental in advance. The payment is cashless with the use of a debit or
credit card, Paypal, or Apple Pay, and it does not reach the host directly but first
credits the Airbnb account. The site deducts a 3% commission from the host
and from 6% to 12% from the guests. The host receives their payment 24 hours
following the guests’ check-in. This payment system is designed to secure the
transactions. Airbnb also ascertains physical ownership guarantee for owners of
property amounting to USD 1,000,000. Airbnb is an option for tourists who do
not want to use hotels, hostels, or guesthouses. The accommodation available in

the application varies as regards the standard, location, tourist attractions, and
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most of all, the price. Every traveller is able to find something suitable among the
offers available on the platform.

Services consumer in the tourist sector include a customer using the accommo-
dation a host made available through the Airbnb platform as a guest and a service
provider offering their own property for rent. The platform user may be a cus-
tomer as well as a service provider with an opportunity to observe the course of
the transactions from both sides. Consumer, as a provider, takes an active part in
particular services creation, thereby having a real impact on their quality (Kow-
alska, 2018, p. 18).

Attention is due to the recommendation system available on the platform,
which serves as a guide for users searching for an offer. It allows both guests
and hosts to give and receive a star rating and a recommendation description
related to the course of the service. The recommendations provide other users
with information whether the accommodation is true to the offer description or
whether a guest is problematic.

The site functioning is based on the mutual trust principles and promotes tour-
ism within the aspect of meeting the residents of visited regions. Short-term rent-
als with the use of the Airbnb platform have become a lucrative business for busi-
ness owners in tourist regions in particular, hence numerous countries adopted
measures to introduce relevant legal regulations in order to prevent hosts from
avoiding settling tax obligations (Cicharska et al., 2018, pp. 130-131). An exam-
ple of this are the Barcelona authorities who took legal action to reduce illegal
hosts. Consequently, the Airbnb platform is regularly inspected by officers who
search for unlicensed offers violating the local law. Illegal renting became a prob-
lem for the residents of Barcelona because it caused a deficit of premises for long-
term rentals and it had a significant impact on the housing market price increase
(Jaremen et al., 2017, pp. 80-81).

As it is observed and shown in various databases, the sharing economy has
increasingly influenced our lives and financial performance. Survey results pre-
sented by Eurostat in 2019 showed that 21% of European Union citizens used
websites or applications enabling short-term room or flat booking, and 8% of EU
citizens used platforms enabling transport services booking (https://ec.europa.
eu/, referred on 10/04/2020).
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Both platforms contributed to trust building among the transaction partici-
pants, at the same time providing necessary user protection measures and securi-
ty of services which they intermediate. From the business perspective, the virtual
space becomes increasingly interesting and encouraging for making investments,
therefore there arose a demand for the legal provisions on the sharing economy to
be systematized on a global scale in order to prevent unfair procedures. Undoubt-
edly, the sharing economy idea will develop on many markets, especially within
tourism, transport, and accommodation; therefore, innovative solutions enhanc-
ing the operations of individual platforms will be of essence.

It should be noted that the European Commission made an agreement with
Airbnb, Booking, Expedia, and Tripadvisor in 2019 in the area of gathering and
transferring of data concerning short-term bookings with the use of these plat-
forms. The expected benefit for Eurostat, resulting from the agreement, is to get
better data about the tourism sector in the entire European Union and to deter-
mine the scale and directions of sharing economy development. The data will con-
sist of information about the number of overnight stays and the number of guests.
They will be gathered continually on a local level and first statistical reports will
be published in the second half of 2021 (European Commission, 2020).

3 METHODOLOGY OF RESEARCH

The research subject was the phenomenon of the use of the Uber and Airbnb
internet platforms operating as part of the sharing economy.

The research objective was to determine the platform user profile and the fac-
tors that influence the use of mobile applications related to goods and services
sharing.

A thesis was formulated that the development of the sharing economy is the
result of an easy access to internet platforms dedicated to this type of economy
whose users are mainly the members of the young generation motivated by the
low prices of goods and services.

The research was quantitative in nature, the diagnostic survey method was
applied, the technique was a survey questionnaire with 23 questions, which apart
from the personal details questions concerned the respondents’ experience with

internet platforms related to the sharing economy. The research sample included
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230 people, residents of Poland. The questionnaire referred to specific applica-
tions such as Uber and Airbnb. This was due to their popularity in Poland and

their use in tourism.

4 ANALYSIS OF RESULTS

People aged 18-24 were predominant in the respondent group, and constituted
60.4% of the sample. The second most numerous group were respondents aged
25-40 (35.7% of respondents). A minor share in the study belonged to people
aged 41-60 (2.6%). The smallest percentage, 1.3% of respondents, were people
below the age of 18. Table 1 shows the age structure of the respondent group.

Tab. 1»Percentage structure of age in the respondent group

Percentage structure

Below 18 13%
1824 60.4%
25-40 35.7%
41-60 2.6%
Total 100%

Source: Own study

There were more women than men among the respondents. Women constitu-
ted 72.2% of the respondent group and men 27.8%.

The percentage distribution of the respondents’ education corresponds to their
age structure. Most respondents — 55.7% - have completed secondary education
(secondary school graduates). 39.6% of people declared they had university edu-
cation. Elementary education constituted 3.5% of people in the respondent group
and the smallest group - 1.3% of respondents — were people with vocational edu-

cation. The percentage distribution of education is shown in Table 2.
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Tab. 2»Percentage structure of education in the respondent group

Education Percentage structure
Elementary 3.5%
Vocational education 1.3%
Secondary 55.7%
University 39.6%
Total 100%

Source: Own study

A majority of the respondents were in work — 47% of the respondent group.

The next largest group were students, who constituted 36.5% of the sample. Those

who were students and at the same time they were in work represented 12.6%

of the sample. The unemployed constituted 3.9% of the total number of respon-

dents. There were no pensioners among the respondents. The results are shown
in Table 3.

Tab. 3»Percentage structure of the professional status in the respondent group

Professional status Percentage structure
Students 36.5%
Unemployed 3.9%

In work 47.0%
Students and at the same time o
in work 12.6%
Pensioners 0%
Total 100%

Source: Own study

131




Patrycja Zegleri, Anna Niziot

The results regarding the place of residence of the respondents are presented
in Table 4. Most people, 33.5% of respondents, live in towns with a population
exceeding 250,000 citizens. Rural area inhabitants constituted 27.8% of respon-
dents. The third place belonged to citizens of towns with a population of up to
250,000, which represented 15.2% of the total number of respondents. Towns
with a population of up to 50,000 were represented by 13.9% of respondents. The
smallest group were people living in towns with a population of up to do 100,000

citizens (9.6% of respondents).

Tab. 4»Percentage structure of the place of residence in the respondent group

Place of residence Percentage structure
Rural area 27.8%
Town of up to 50,000 citizens 13.9%
Town of up to 100,000 citizens 9.6%
Town of up to 250,000 citizens 15.2%
Town >250,000 citizens 33.5%
Total 100%

Source: Own study

The research findings established that all respondents own a smartphone. The
respondents’ use of mobile banking was also reviewed. A definite majority, i.e.
96.5%, responded positively, while only 3.5% said they did not use mobile bank-
ing due to the lack of trust in this payment method and the lack of the necessity
to use mobile banking.

The diagnostic survey also allowed the researchers to establish whether the
respondents are familiar with internet platforms such as Uber and Airbnb and
whether they use them. As many as 94.8% confirmed that they had heard about
those platforms and only 5.2% reported they were unfamiliar with those plat-

forms. Furthermore, it was established that 60.4% of respondents used Uber and
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Airbnb, whereas 39.6% had no such experience.

The study also provided an answer to the question regarding the source of
the respondents’ familiarity with the applications such as Uber and Airbnb. For
almost half of the people - 47.5% - friends constituted the source of information
about those applications. A lower percentage — 22.3% — have read about the appli-
cations on social media. Advertising on website provided 21.6% of people with
information on the existence of the platforms. The next group, precisely 4.3%,
learnt about the applications from advertising banners. A small percentage of
people heard about the platforms from their family - 3.6%. Among the respon-
dents, 0.7% of people indicated different sources. Table 5 presents the percentage

distribution of the discussed results.

Tab. 5 Percentage distribution of the respondents as per the source of information about the

Uber, Airbnb applications

, .
Source of the respondents’ famil Percentage structure

iarity with the Uber and Airbnb

Friends 475%
Social media 22.3%
Advertising on website 21.6%
Advertising banners 4.3%
Family 3.6%
Different sources 0.7%

Total 100%

Source: Own study

The next question was aimed at verifying which applications are most often
used by the respondents who have already used online platforms. The Uber appli-
cation was used by 76% of respondents and significantly fewer respondents used
the Airbnb application - 24% of respondents.

The researchers also asked about the frequency of use of the selected applica-

tions operating in the sharing economy. The highest number of respondents - 46%
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- use applications such as Uber and Airbnb several times a year. 27.3% of respon-
dents use the applications several times a month. The application is used once a
month by 14.4% of respondents. Those platforms are used less than once a year
by 12.2% of respondents. Not a single respondent uses the indicated applications

several times a week. The achieved results are presented in Table 6.

Tab. 6 Percentage distribution of responses by frequency of use of the Uber, Airbnb application

services

Frequency of use Uber

Percentage structure

and Airbnb
Several times a week 0%
Several times a month 27.4%
Once a month 14.4%
Several times a year 46.0%
Less than once a year 12.2%
Total 100%

Source: Own study

The part of the study that followed verified in what form the respondents used
the indicated applications. Almost all respondents, i.e. 99.3%, were the recipients
of goods and services , whereas providers constituted 0.7% of respondents.

An attempt was made to obtain information about the respondents’ reasons for
using particular applications. General availability of the application was viewed
as the main advantage of the platform by 61.4% and its user-friendliness by 60.3%
of respondents. For 53.4% the financial issues (lower prices) of the application
use appeared to be the reason. Frequent promotions are convincing for 36% of
respondents. For 31.7% of respondents the incentive to use the application was
the quality of the services provided. 9% of respondents saw trust in the goods/
service providers as a reason to use the platform, and 1% of respondents indicat-
ed other reasons for the use of the platforms. It was a multiple-choice question

and the achieved response distribution is presented in Table 7.
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Tab. 5 Percentage distribution of the respondents as per the source of information about the
Uber, Airbnb applications

Reasons for using Uber

Percentage structure

and Airbnb

General availability 61.4%
Financial issues (lower prices) 53.4%
Quiality of the services provided 31.7%
Trust for the goods/service pro- 9.0%
viders

User-friendliness 60.3%
Frequent promotions 36.0%
Other reasons 10%

Source: Own study

The objective of the conducted study was also to obtain respondents’ infor-
mation regarding further use or first-time use of the Uber, Uber Eats, Airbnb
applications. Over 80% of respondents declared further use or first-time use of
the Uber, Uber Eats, Airbnb applications, whereas almost 18% of respondents do

not plan to use those applications in the future.

5 CONCLUSIONS

The conducted research shows that a significant number of respondents are rela-
tively young people who use a smartphone and mobile banking on a daily basis,
which is necessary to operate the sharing economy applications. Most respondents
live in large towns, where services offered by platforms such as Uber and Airbnb
are available. Over a half of respondents have used services provided by those
applications. Over 80% of the respondent group manifests a willingness to use
applications such as Uber and Airbnb in the future. The users certainly find the
price, general availability, and intuitive navigation of the applications encouraging.

In conclusion, the business models constructed on the basis of the sharing econ-

omy are developing dynamically and currently they play a significant role. The
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development of technology contributes to a growing popularity of the emerging
platforms and the aspect of innovation and convenience encourages new users
to use the applications. In the sharing economy, trust also plays a substantial
role; it increases thanks to the recommendation and opinion system. It provides
platforms with an opportunity to develop in a dynamic manner and acquire new
followers.

The best known examples of sharing economy services on the market are Uber
and Airbnb operating in the economy that report the highest dynamics of the
idea of sharing. Transport and tourism play a major role in the functioning of
society and the existing platforms bear multiple advantages; therefore, they are
becoming a real competition for the traditional business models.

The conducted research has led to the conclusion that the participation of plat-
forms operating as part of the sharing economy has increased in the daily lives of
individuals; according to the respondents their general availability and the price
level have the biggest affect. The applications are particularly attractive to the

young generation who actively use the advancements of technology.
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KONZERVATIVNIi ODVETVI
POJISTOVNICTVI: VYVO3] POD
ZVYSENYM TLAKEM ZMEN

V EKONOMICKEM A FINANCNIM
PROSTREDI

CONSERVATIVE INSURANCE SECTOR:
THE DEVELOPMENT UNDER INCREASED
CHANGE PRESSURE IN THE ECONOMIC
AND FINANCIAL ENVIRONMENT

Petra Tisova
Eva Duchackova

ABSTRAKT

Zmény, ke kterym v soucasné dobé dochdzi dopadaji na odvétvi pojistovnictvi. V fadé pripadii
zmény zpiisobuji, Ze pojistovny jsou nuceny se prizpiisobovat novymi pristupy &i pojistnymi
produkty. Ukolem pojistoven je vyrovndvat negativni diisledky nahodilosti, ovsem charakter
nahodilosti se v poslednich obdobich vyznamné méni. Vyrovndvat se pojistovny musi s novym
charakterem rizik, s vy$Sim vyskytem rizik katastrofického rozsahu, regulaci (zejména s ohle-
dem na pravidla Solvency II) a tim se rozhodovat o limitech pojistitelnosti. P¥ikladem nového
pristupu a specifického produktu je tzv. NewSpace. Cilem predlozeného piispévku je vyhodnotit
dopad soucasnych zmén na odvétvi pojistovnictvi s ditrazem na uplatnéni novych pfistupii.
Keywords: limity pojistitelnosti; skodové pojisténi; obnosové pojisténi; Solvency IT; NewSpace; ka-
tastrofické riziko.

JEL Classification: H30

1 Clanek je zpracovén jako vystup vyzkumného projektu Vyvojové trendy na finanénich trzich, ¢ IG
F1/46/2019 zpracovavaného na VSE
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ABSTRACT

The changes that are currently taking place are affecting the insurance sector. In many ca-
ses, changes cause insurance companies to be forced to adapt to new approaches or insurance
products. The task of insurance companies is to compensate for the negative consequences of
chance, but the nature of randomness has changed significantly in recent periods. Insurance
companies have to cope with the new nature of risks, with a higher incidence of catastrophic
risks, regulations (especially with regard to Solvency II rules) and thus decide on insurability
limits. An example of a new approach and a specific product is the so-called NewSpace. The aim
of the presented paper is to evaluate the impact of current changes on the insurance industry
with emphasis on the application of new approaches.

Keywords: Insurability limits; indemnity insurance; amount insurance; Solvency II; NewSpace;
catastrophe risk.
JEL Classification: H30

UvoD

Komplexita sou¢asného globalniho svéta, védeckotechnicky pokrok, ktery prinasi
vysoky komfort Zivotniho stylu, ov§em na druhé strané kraéi ruku v ruce s vy$si
mirou technologické zranitelnosti, vysokym zadluZenim ekonomik, rostoucim,
ale velmi nerovnomérné rozloZzenym spoleenskym bohatstvim, vyvolavajicim
diskuse o legitimité demokratického modelu. To v3e katalyzované az ptili§ dlou-
ho trvajici koronavirovou pandemii, vytvari zcela nové politické a ekonomické
prostredi, které je navic doprovazené zrychlenim digitdlniho boomu a zvysujici
se informac¢ni zahlcenosti, kterou neni v lidskych schopnostech pozitivné a hlav-
né komplexnim zpiisobem pojmout.

V ¢isté ekonomické roviné jsou stavy svéta silné komplikovany odtrzenim finan¢-
nich trhii od redlné ekonomiky: sou¢asné odhady naznacuji, Ze spekulativni kapital
piekracuje ten redlny a7 Ctyficetindsobné a prfi hleddni uplatnéni prifukuje cenové
bubliny. Roste ptijmova polarita, nizky mezi bohatymi a chudymi se stale rozeviraji.

V tomto hektickém prostiedi je na dennim potradku hrouceni predchozich
paradigmat ekonomické védy, zejména v pojeti normativni a prediktivni védni
discipliny. Tento proces se tyka i paradigmat védnich disciplin souvisejicich
s kategoriemi poji§téni a pojistovnictvi.

Pfitom je$té pro prelom milénia na finan¢nich trzich jeho hlavni sektory - ban-

kovnictvi a pojistovnictvi predstavovaly stabilni, konzervativni odvétvi ekono-
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miky. Pojistovnictvi v $kodovém produktovém segmentu plnilo funkci uc¢inné
eliminovat finanéni dasledky nahodilych udalosti, které byly historicky deklaro-
vany jako pojistitelné. Posledni vyvoj situaci v tomto ohledu ovéem dosti zdsadné
méni. Vedle vy$e zminénych vlivi je k nim tfeba pri¢ist geometricky rostouci
rozsah $kod z katastrofickych udalosti, ktery nuti komeréni pojistitele pfehodno-
covat a v nékterych pripadech vyznamné ménit obsah pojmu ,pojistitelna rizi-
ka“ v ptipadé $kodovych pojisténi. V segmentu obnosového Zivotniho pojisténi
je nutno v souvislosti s vyvojem finan¢nich trht resit nové problémy zejména
v souvislosti s vyuzivanim tohoto produktu jako investi¢niho instrumentu.

Na druhé strané ale nezpochybnitelné stoji zajem pojistoven na ziskovosti ¢i ve
snaze o dostani svého primatu v oblasti inovaci, ktery s sebou ov§em prinasi nut-
nost prichdzet s novymi ¢i refreSovanymi produkty, odliSovat se v dobrém slova
smyslu co nejvyraznéji od konkurence a riskovat tak vstup do neprobadanych
anebo nejistych oblasti. Vysledek je pak mnohdy diskutabilni a odpovéd, zdali
byla dand strategie spravnd, ukdze pouze cas. Cilem predlozeného prispévku
je vyhodnotit dopad souc¢asnych zmén na odvétvi pojistovnictvi s dirazem na

uplatnéni novych pristupt.

1 SPECIFIKA ODVETVI POJISTOVNICTVI V RAMCI
PROVOZOVANI| SKODOVYCH POJISTENI

Pro odvétvi pojistovnictvi ve velmi dulezité a senzitivni otazce stanoveni adekvat-
nich limitd pojistitelnosti je dlezity fakt, Ze pojistny trh se $kodovymi pojistny-
mi produkty ma néktera velmi vyznamna specifika. Hned v nékolika vyznam-
nych ohledech teoretického i praktického charakteru.

Rozhodovaci procesy lidi ohledné §kodovych pojisténi nelze vtésnat do postula-
tu o vZdy racionalni volbé. Konflikt mezi ¢lovékem jako multikriteridlnim rozho-
dovatelem a rozhodovatelem typu homo oeconomicus byl jiZ v literatute popsan
se zavérem, ze lidé se nemohou rozhodovat v nejistych podminkach podle mate-
matickych doporuceni (Sinn, 1989). Asymetrickd neznalost volby $kodniho prii-
béhu ze strany nahodného generatoru (Rotshild, Stiglitz 1976) , jejimZ vysledkem
muze byt pro potencidlniho klienta finan¢ni ztrata nékolikandsobné prevys$ujici
vysi pojistovnou pozadovaného pojistného, vyvolavd v rozhodujici vét§iné lidské

populace ,averzi k riziku“ a vede k z hlediska teorie raciondlni volby k neopti-
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malnimu rozhodnuti: Sjednani pojisténi jako finan¢ni feseni dusledki nahodi-
losti je z matematického hlediska neraciondlni, se zdpornou ,,sttedni hodnotou
vyhry*, kromé vyplat $kod musi pojistovna uhradit své spravni naklady a realizo-
vat zisk pro vlastniky pojistovny (Kahneman, Tversky, 1979).

S informa¢ni nedokonalosti se musi vyporadat i komer¢ni pojistitelé, ktef{ musi
poplatek za transfer klientovy expozice viidi riziku, tedy pojistné, stanovit dopredu,
pfi¢emZ maji redlné k dispozici historické udaje o minulych $kodnich prabézich,
které ovSem vznikly v minulych podminkach a které budou v budoucnu platit jen
omezené. Problém prediktivniho rozhybani minulych podminek neni exaktnimi
pristupy uskute¢nitelny, coZ velmi silné plati o sou¢asném hekticky se ménicim svéte.

Z téchto skutec¢nosti je pro ekonomiku pojistovnictvi charakteristickd specific-
ké vlastnost, kterd spo¢ivd v negativnim vztahu k fenoménu volatility: pojistov-
nictvi je ve své ekonomice limitovano vy$i svych moznych ziski, ale potencialni
ztraty ze $kod generované ndhodnym mechanismem mohou ptivést pojistovnu
k defaultu. Anticipace volatility ma tudiz pro ekonomiku odvétvi prvoradou
dulezitost. Mezi podnikatelskymi riziky pojistoven tudiZ nejvyznamnéj$i roli
hraje pojistné technické riziko, které plyne ze specifik pojistovaciho byznysu spja-
tého s nahodilosti. Do tohoto problémového okruhu patfi mimorddné vyznamna
otdzka miry kryti katastrofélniho rizikaZ.

Pro pojistovnictvi je v téchto souvislostech obecné charakteristickd vysoka paka
majici ptivod v nizkém podilu vlastniho kapitalu na pasivech, proto se aktualné
stavda mimoradné senzitivnim problémem progresivni riast finan¢nich dusled-
ka historicky pojistitelnych katastrofélnich realizaci. Zabyvat se hranici z pozice
pojistné praxe, kam az muiZe dojit ambivalence mezi komerénim zptisobem provo-
zovani pojisténi, ktery nemiize prekrocit zakladni princip ekvivalence mezi ptijmy
a vydaji finan¢ni instituce, se zacali pojistni teoretici intenzivnéji zabyvat v osmde-
satych létech minulého stoleti a problém se zacal v této dobé vyraznéji diskutovat
v odborné literature, v nasledujicich dekddach se problém déle vyosttoval.

Pojistitelé se z tohoto hlediska nejvice obavaji tzv. ,nezndmych nezndmosti®,

které se v minulosti zatim nevyskytly a tedy nemaji ani Zadné historické pravdé-

2 Otézka v tomto kontextu zni, zdali v sobé ma pravidelné se opakujici pfedem zndmd katastrofa
stale prvek nahodilosti. Jako typicky ptiklad je vhodné uvést kazdoro¢ni podzimni sezénu hurikant
prochazejici pres oblast karibskych ostrovii aZ na izemi Spojenych statti americkych.
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podobnosti. Idiom se v odborné komunité zacal pouzivat po teroristickém ttoku
na Twin Towers v roce 2001, kdy disledky historicky pojistitelnych nebezpeci
pozaru a vybuchu byly iniciovany pfi¢inou, kterd se pozdéji stala vétSinovou
soucasti vyluk z pojisténi.

Empiricti ekonomové v této souvislosti navic upozornuji na aspekt praktic-
ké nepredikovatelnosti udalosti tohoto druhu, pro néz se vzil talebovsky vyraz
»Cernd labut®; tyto katastrofické udélosti s prakticky nelze zabudovat do mate-
matickych modeld, chyby modeléi mélo pravdépodobnych jevi narustaji, tedy
jinymi slovy ¢im vzacnéj$i je urcitd katastrofickd udalost, tim je mensi $ance
zahrnout ji do jakékoliv smysluplné predikce (Taleb, 2014).

Témeér geometricky rostouci finan¢ni rozsah dusledka katastrof v nasi vyspélé,
ale o to vice zranitelné civilizaci, vytvafi a vyostfuje rozpor v moznosti finanéni-
ho feSeni téchto udalosti komerénim pojisténim. Pro odvétvi z toho plyne impe-
rativ dikladné analyzovat a zvazovat nabidku konkrétnich pojistitelnych rizik
a rozsah jejich finan¢niho kryti, v této situaci zfejmé nemaji pojistitelé jinou
cestu, neZ upravovat limity pojistitelnosti, predev§im deklarovat vyluky z pojisté-
ni a horni hranice pojistnych plnéni.

Klienti pojistoven ovSem vyluky a limity spiSe povazuji za nepratelské, situaci
déle komplikuje fakt, Ze produkty pojistoven obecné patfi spiSe mezi ty, které pro
klienty nejsou pravé nejsrozumitelnéjsi. Pojistny trh je pak v odborné literature
uvadén jako priklad trzniho segmentu, ktery v tomto ohledu funguje problema-
ticky. Pfimérend mira zjednodu$ovani produkti je ovSem v pripadé skodovych
produktt kryjicich dusledky katastrofickych rizik problém.

2 SPECIFIKA ODVETVI POJISTOVNICTVI V RAMCI
PROVOZOVANI OBNOSOVYCH POJISTENI

Podstatné mensi prostor pro demonstraci nahodilosti predstavuje oblast Zivot-
niho pojisténi, kalkula¢ni modely se opiraji o stabilni modely ,gaussovského*
pravdépodobnostnitho rozdéleni. Produkty kromé svého prvoplanového poslani
resit Zivotni rizika, funguji také druhoplanové jako investi¢ni instrument. S ohle-
dem na délku trvani Zivotnich pojistek je subtilni otazkou dosahovani vynost
z docasné volnych prostfedkd klientt prostfednictvim finan¢nich trhd. Pro sou-

¢asnou situaci na finanénich trzich je charakteristickd nizka vynosnost konzerva-
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tivnich instrumentd, do kterych by mély pojistovny v zajmu bezpeénosti tlozek
pro Kklienty, ktefi jsou skute¢nymi vlastniky téchto pasiv, investovat. Aktualné
nejednoduchou situaci plynouci ze stavu finan¢nich trhi dale komplikuji napt.
pozadavky klimatickych aktivistt vytvarejici tlak na investovani do¢asné volnych
prostiedkt klient do ,,zelenych® investic véetné ukonceni pojistovani podniki
pracujicich s fosilnimi palivy.

Obecné obnosova Zivotni pojisténi predstavuji stabilizaéni prvek v ekonomi-
ce komerc¢nich pojistoven, v tomto segmentu je vyznamné omezena moznost
vyskytu katastrofické realizace. Z hlediska dosti tésného spojeni problematiky
s finan¢nimi trhy se jako velmi pozitivni jevi skute¢nost, Ze v odvétvi se prak-
ticky nevytvari systemické riziko, bezprostfedné prenositelné do realné ekono-
miky. Pojistovny, jak se opakované potvrzuje, maji na typické krizové spoustéce
typu runu na finan¢ni instituce a nasledné potencialni rychlé ruinovani z pod-
staty svého fungovani pomérné vysokou rezistenci. Pojistovnictvi v tomto ohle-
du pusobi i proticyklicky svou schopnosti ur¢ité absorpce kratkodobych $oku ve
finan¢nich systémech, z historie neni zndma z4dna vyznamna krize, ktera by byla

spusténa defaultem pojistovny nebo zajistovny.

3 DALSI VLIVY PLYNOUCI ZE ZMEN EKONOMICKEHO
PROSTREDI

V souvislosti s reminiscencemi na posledni finanéni a ekonomickou krizi a ve
snaze snizit volatilitu ekonomickych cykla se v pokrizovych letech plynule zvysu-
ji regulatorni pozadavky v celém finan¢nim sektoru. Jednak na vyssi finan¢ni sta-
bilitu, jednak v rdmci ochrany spottebitelti na produktovou transparenci a obec-
nou informa¢ni povinnost. Tyto pristupy prosazuji regulatofi ,harmonizované®
napfi¢ celym finan¢nim sektorem, véetné pojistovnictvi.

I do velmi senzitivni problematiky limitd pojistitelnosti v sou¢asné dobé¢ silné
zasahuje statni regulace ve jménu zabezpecleni vy$si stability finan¢nich trhti
a zajisténi klientské bezpecnosti. Mechanické uplatiiovani ze stejného principu
vychazejicich regulatornich opatfeni napti¢ trhem je pro odvétvi pojistovnictvi
obzvlasté nekomfortni - ignoruje totiz dosavadni historii ovéfenou skute¢nost, Ze
toto odvétvi, a¢ jeho ekonomika je tésné spjata s fenoménem nahodilosti (Berli-

ner, 1982), jednozna¢né patii k nejstabilnéj$im finanénim odvétvim.
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Vyse uvedené, z metodologického hlediska diskutabilni ptistupy regulatorti, jsou
v ramci EU pro odvétvi pojistovnictvi zakotveny v regulatornim projektu Solven-
cy II. Na tzemi EU je pro komeréni pojistovny povinnd implementace od polovi-
ny posledni dekady. Hned jeho prvni pilif, predstavujici kapitalovy pozadavek na
pojistovnu ve vztahu k ptijimanému riziku, je v rozporu s obecné platnym axiomem
o nepredvidatelnosti externiho svéta a o nemoznosti u¢init pfedmétem védeckého
zkoumani budoucnost, kdyz jako pfedmét jesté neexistuje. Tento kvalitativni rozpor
nenf matematika schopna vyfesit, ¢imz je zpochybnéna modelova konstrukce kapi-
talového pozadavku. Odpovéd zastancti projektu zni: pti kvantifikovani budouciho
mozného maximalniho dopadu do pojisténi ptijimaného rizika potencialniho klien-
ta se lze opfit o expertni stanovisko a na jeho zakladé rozhodnout o prijeti ¢i nepftije-
ti do pojisténi. N&§ nazor je, Ze ani tim nejlep$im expertem vypracované stanovisko
nemuze neresitelny metodologicky rozpor predikce piekonat.

Ve tietim pilifi jsou deklarovany podle naseho nazoru nadmérné a z hlediska
efektivnosti sporné pozadavky na pojistovny v rdmci ,,mantry“ ochrany spottebi-
telti ohledné produktové transparence a obecné informacni povinnosti.

Virtualita, iraciondlnost a komplexita, jako vlastnosti sou¢asného finanéni-
ho svéta, si nerozumi se sloZitou regulaci. Svéd¢i jim maximalni jednoduchost,
v modernim svété se oviem pravé jednoduchost obecné prosazuje velmi obtizné

a v neztencené mire to plati i pro finan¢ni trhy.

4 MOZNE AKTUALNI PRISTUPY K RESENi PROBLEMU
LIMITU POJISTITELNOSTI

Z dosud fe¢eného plyne, Ze komeréni pojistovnictvi ma zdsadni problém s empa-
tii katastrofalnich $kod enormnich finan¢nich rozmérd, které jsou védeckymi
piistupy neuchopitelné. Pro pojistovny, jakoZto instituce s negativnim vztahem
k fenoménu volatility, znamend katastrofa potencialni ztratu, jejiZ moznou vysi
nelze z historickych dat odvodit. Neni tudiz ani Fesitelné exaktni stanoveni ekvi-
valentni ceny za pojistnou sluzbu zahrnujici kryti katastrofélniho rizika. Finan¢-
ni kryti dusledka katastrofickych udélosti jednozna¢né vynucuje pti konstrukei
$kodovych produkti stanoveni limitd pojistitelnosti. Odvétvi komer¢niho pojis-
tovnictvi véetné zajisténi md v tomto ohledu bariéru v nutném respektovani

principu ekvivalence pfi stanovovani pojistného. Trend enormniho rtstu finan¢nich
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ztrat pti katastrofickych udalostech zac¢ina narazet na bariéru komerc¢niho zptisobu
provozovani pojisténi. MoZny rozmér negativni synergie Zivelnich $kod na stale ros-
toucich majetkovych hodnotéch s kfehkosti technologického pokroku v této dekadé
demonstrovala v minulé dekadé¢ katastrofa ve Fuku$imé, kde doslo ke kombinaci
tsunami s jadernou udalosti v technologicky jedné z nejvyspélejsich zemi svéta.

Nutnost snizovat naklady a vyuzivat moderni digitdlni technologie pfi sou-
¢asném vylepSeni etického image odvétvi dochazi k revitalizaci myslenky vza-
jemnostniho pojisténi peer to peer, uc¢innost produktt téchto pojistoven vici
katastrofalnimu riziku je ovéem problematickd, z hlediska diskuse o limitech
pojistitelnosti se jevi jako irrelevantni.

Strategie komer¢nich pojistoven pfi vyrovnavani se s negativnimi dopady nad-
mérné volatility $kodniho pribéhu v neZivotnim produktovém segmentu byla
historicky v zasad¢ dvojiho druhu: bud se ve své nabidce specializovat na pojistné
kryti davérnéji prozkoumanymi a z hlediska volatility vice homogennimi, z his-
torie zname specializaci poji$toven na pojisténi krupobitni, pozarni, atd., anebo
volit strategii vzdgjemné se vyrovnéavajicich pojistné-technickych rizik v univer-
zalni nabidce produkti.

Dilema, které se v poslednich vyvojovych etapach klonilo spise na stranu kom-
pozitnich komerénich pojistoven, se v soucasné dobé aktudlné vraci. Déje se tak
v souvislosti se zdvaznou otdzkou: ma se komer¢ni pojistovnictvi drzet svého
»core byznysu“ a snazit se o optimdlni miru finan¢ni eliminaci dopadi i histo-
ricky pojistitelnych i katastrofalnich dtisledka nahodilosti, anebo piijimat ,nové
vyzvy“ a pomoci fesit i finan¢ni dusledky zatim vét§inové nepojistitelnych kata-
strofickych hrozeb typu $kod na Zivotnim prostfedi ¢i kyber nebezpedi, atd., se
vsemi disledky pro stanovovani spravné vyse pojistného u pojistného produktu,
jehoz budouci $kodni pribéh bude pole predpokladt co nejvice homogenizova-
ny, tedy co nejméné volatilni.

Vyvoj komeré¢niho pojistovnictvi bude v blizké budoucnosti ovlivnén uplatno-
vanim novych pfistupii a technologii nejen v souvislosti s krytymi riziky v ramci
pojistnych produktt, ale také v procesech spojenych s provozem pojisténi. Jiz
v soucasné dobé l1ze vidét snahy u vyuziti umélé inteligence v jednotlivych fazich
pojistného procesu (pfi sjednavani pojistnych smluv, v ramci ohodnocovani

rizik, segmentaci klientt a stanoveni velikosti pojistného, v souvislosti se spravou
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pojistnych smluv, pti likvidaci pojistnych udalosti), uplatiiovani specifickych

Insurtech platforem.

5 PRIKLAD NABIDKY PRODUKTU, ROZSIRUJICIHO
TRADICNI ROZMER POJISTITELNOSTI

Jeden z alternativnich konstruktivnich ptistupd k problému akceptovani odvét-
vim poji$tovnictvi novych vyzev pro soucasny pojistny byznys pti souc¢asném
anticipovani pozadavku na podrobnou znalost nového rizika je v tomto ohledu
aktivita nékterych komer¢nich pojistoven v oblasti pojistovani komerénich ves-
mirnych projekt oznacovanych v literatute jako NewSpace.

Aktivity jednotlivych spole¢nosti v ramci projektu NewSpace jsou velmi rozli¢-
né. Pfedné se historicky jedna o vypousténi satelitd na obéZnou drahu Zemé. Tyto
satelity mohou slouzit k riznym uéeliim pocinaje astronomickym pozorovanim,
experimentiim s Zivymi organismy ¢i naviga¢nim systémutim; neopomenutelna je
i vojenska oblast uziti satelitd®. Ze zminéného vyplyvd, ze dulezitost vynesenych
satelitll na zemsky orbit je natolik velkd, Ze tyto aktivity budou pokracovat ve
stejném, ne-li vét§im métitku, nez doposud.

Dalsi ambice projekttt NewSpace spociva ve vybudovani jakési vesmirné infra-
struktury, kterd by méla poslouzit k dokovani ¢i dopliovani paliva tém prostied-
kam, které maji za cil doletét do vzdalenéjsich mist. Toto zarizeni tak poslouzi
jako most k preklenuti - pro mimo jiné - v soucasné chvili nepfekonatelného
problému s nedostatkem paliva v poméru k hmotnosti uvazovaného prostredku.

Je evidentni, kam se nejodvaznéjsi predstavy projektu NewSpace ubiraji...
Kolonizace Marsu a priprava alternativy pro lidské pokoleni, které si dfive nebo

pozdéji zcela jisté vycerpd potencial k Zivotu na Zemi v dtsledku svého konzum-

3 Do charakteristiky NewSpace spadaji aktivity soukromého charakteru. Komer¢ni entity vak dokazaly
natolik optimalizovat naklady pii vyvoji zafizeni slouzicich k vyneseni ur¢eného pfedmétu mimo
Zemi, ze tim v mnohych ohledech nastavily nepfekonatelny benchmark pro spole¢nosti pod dik-
tatem vldd v jednotlivych zemich. V daném ohledu pak mezi vefejnou a soukromou oblasti dochdzi
ze soucasné doby slouzi vyuziti spole¢nosti SpaceX ze strany NASA k tomu, aby s pomoci svych zno-
vupouzitelnych raket vynesla mimo Zemi komponenty v ramci vesmirného programu Artemis. Ve

svétle vyse uvedeného je proto zohlednéni vojenskych tcelt relevantni (A World Risk Forum, 2018).
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niho Zivota, se tak jevi jako ,,second best®. K tomu v8ak vede jesté pomérné dlou-

Iy

hd a trnitd cesta, protoze lidstvo stale je$té nardzi na limity svého technologického
pokroku, detailnich znalosti o principech vesmiru ¢i o planeté Mars a co hlavné
- na lidsky faktor®. Do té doby je redlné a v ramci nékolika let pravdépodobné, ze
se jakymsi luxusnim dovolenkovym standardem stanou cesty kolem Zemé s pii-
padnym bonusem v podobé beztizné stravenych chvil na orbitalni stanici.

Co se tyce pojisténi satelitd, specializované pojistovny maji v tomto ohledu
zna¢nou praxi. V soucasné dobé je do kryti pojisténi satelitti zahrnovana total-
ni $koda ztratou druZice, sjednat lze i pojisténi odpovédnosti za $kodu, vét$ino-
vé pro fazi vypousténi, eventudlné pro operace na obézné draze. Je ziejmé, ze
v ramci takto pojatého pojistného kryti muze vzniknout $koda velkého rozsahu,
dotéené pojistovny si museji podinat obeztetné i z toho duvodu, Ze z celkového
poctu cca tii tisic satelitli je pojisténa neceld jedna desetina a jen asi polovina
novych startd, v pojisténém souboru je tudiz snizeno fungovani zakona velkych
¢isel. I v této oblasti situaci komplikuji nékterd ekologicka hlediska: Roste znepo-
kojeni aktivistti nad mnoZstvim trosek na obézné draze a je vytvaren analogicky
argumentacni tlak na pojistovny jako v ptipadé pojistovani uhelnych elektraren,
tedy nenabizet satelitnim operatortim, protoze nezajistuji zpisob, jak bezpeéné
zlikvidovat satelity na konci jejich fungovani (Wave, Davis, Cox, Hoffer, 2019).

U dal$ich uvazovanych projekttl v rdmci NewSpace lze mezi sou¢asnymi spe-
cializovanymi poji$tovnami zaznamenat vahajici tendence, jak dale postupovat.
Oblast je to jisté atraktivni, navic v kontextu posunu lidstva k alternativnim zits-
kim mohou tyto subjekty hrat velmi dilezitou roli, nebot mohou velkou mirou
napomoci tim, Ze si na sviij vrub vezmou pfenos rizika (¢i alespon do uréité miry,
nebot zde je uz nutné diskutovat limity pojistitelnosti). Z pozitivniho reputac-
niho hlediska tak mohou pojistovny teoreticky vytézit daleko vice, nez kdyby se
rozhodovaly jen na zédkladé jednoho thlu pohledu - tedy toho ziskového, nebot

4 Adaptace lidského druhu na Zivot mimo Zemi je velkou otdzkou, nebot je jasné, ze clovék k Zivotu
potiebuje z dlouhodobého hlediska jesté gravitaci, kterd je esencidlni pro spravnou funkci orgéant,
anebo pro vyvoj lidského plodu. Do soucasné chvile navic nebylo prozkoumano, zdali by byla repro-
dukce lidi ve vesmiru viibec moznd. Dal$im dilezitym aspektem je volna radioaktivita, kterd miize
napéchat na lidském zdravi nevratné zmény. I kdyby se tyto okolnosti daly technickym zptisobem
vyfedit, stale zde vyvstava otazka psychiky a schopnosti ¢lovéka zvyknout si na nové a zcela odlisné
prostredi, které by po pomérné dlouhou dobu bylo pouze interiérové.
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v o¢ich mnoha subjektt se z dané pojistovny ¢i konsorcia pojistoven muze stat
dulezity ¢lanek pro budoucnost lidstva.

Véznost této problematice dodal fakt, Ze do iniciativy News Space se zapojila
ijedna z nejstarsich instituci pojistného trhu, historicky se prezentujici jako kon-
zervativni, v posledni dobé se v§ak dynamicky proménujici — spole¢nosti Lloyds.
Ze zvetejnéného pomérné velmi podrobného dokumentu, vypracovaného spole¢né
se specializovanou na problémy pojistovnictvi konzulta¢ni spole¢nosti London Eco-
nomics, je dobfe patrna relativné vysokd mira znalosti o dosavadnim stavu a vyvoji
produktu a také zdjem o tento segment pojistovaciho byznysu(Lloyds, 2019) .
ZAVER
Komer¢ni pojistovnictvi md zasadni problém s empatii katastrofdlnich $kod
enormnich finan¢nich rozmért, které jsou védeckymi piistupy neuchopitelné, do
své odvétvové ekonomiky. Pro komer¢ni pojistovny, provozujici zejména $kodova
pojisténi, jakoZto instituce s negativnim vztahem k fenoménu volatility, zname-
nd katastrofa potencidlni ztratu, jejiz moznou vysi je z historickych dat odvodit,
obtizné je i exaktni stanoveni ekvivalentni ceny za pojistnou sluzbu zahrnujici
kryti katastrofalniho rizika. Finan¢ni kryti disledkd katastrofickych udalosti jed-
noznac¢né spada do diskuse o stanoveni limitd pojistitelnosti, odvétvi komer¢niho
pojistovnictvi véetné zaji§téni ma v tomto ohledu bariéru v nutném respektovani
principu ekvivalence pfi stanovovani pojistného. Resenim je v tomto ohledu asi
i nadéle uplatiiovat nastroje snizujici dopady volatility potencialniho $kodniho
prubéhu, zejména limity pojistného plnéni a vyluky z pojisténi. P¥i rozsifovani
limit pojistitelnosti o dosud nepojistitelné segmenty je ze strany komerénich
pojistiteld nezbytna obezfetnost a nutnost ziskat poznatky pro sniZeni dopadt
volatilniho chovani $kodniho probéhu u nové nabizenych skodovych produktti.

Vyzvou pro komeréni pojistovnictvi je feSeni dusledkd novych typt rizik, ktera
jsou spojena s technickym a technologickym pokrokem. Ptikladem téchto rizik
jsou rizika spojena s projekty NewSpace. Pojisténi NewSpace je spojeno s nestan-
dardnimi riziky (i v souvislosti s moZnostmi vyuzivanim ptislusnych technolo-
gif) a tim nestandardni konstrukei pojistnych produktt a s tim spojené ocenéni
rizik a nastaveni ceny poji§téni. D4 se predpokladat, ze témito velmi specifickymi

pojistnymi produkty se budou zabyvat specializovani pojistitelé.
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