Suggested citation:

RismaniS.,& Widiantoro,D. (2016). Relations between country R&D expensesstartLip IPO in Europe: Empirical research
of startup IPO activities from 2005 to 2014. In: Kbsata, M. Urbaniec & AZur (Eds.) Entrepreneurship: Antecedents and
Effects(“Przedsgbiorczai¢ Migdzynarodowa”, vol. 2, no. 2). Krakéw: Cracow Unisigy of Economics, pp. 179-190.

Relations between country R& D expenses
and startup PO in Europe: Empirical research
of startup PO activities from 2005 to 2014

Sassan Rismanit
Dimas Widiantor 0?

Cracow University of Economics
ul. Rakowicka 27, 31-510 Krakéw, Poland
e-mail;! sassan.rismani@gmail.coﬁdimasmukhlas@gmail.com

Abstract:

This paper put an attempt to find the impact of money supplgifgadly in promoting research
and development, of EU countries contributes in successes opstafd process. The paper is
formulated to prove the hypothesis that the number of money supRED affect the number of
IPO within EU countries. This hypothesis comes from the previessarch about the impact of
patent in reducing asymmetric information of the firm beforagtd IPO. The model comes from
Schumpeter assumption that economic growth is an effect of knowéedgenulation. The data
come from 17 countries in Europe. The model is a data panessegreThe variables that used
are number of IPO as dependent variable and humber of money suppgancteand develop-
ment as independent variable. We use 10 years’ data rangefpema2005 until 2014. The paper
finds the robust relationship between countries research andpeasit expenses and the number
of IPO activities in 17 European countries. This researchceiitribute in providing empirical
research about the relationship between favourable resewasichnenent (proxied by money sup-
ply in R&D) and firms IPO. The expectation is a governmentprdimote and allocate more fiscal
project in research and development.
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1. INTRODUCTION

The discussion related the importance of innovatievard the growth of company
economic values has been discussed for years ($ahtem 1934, Browret al,
2009, Amesst al., 2016). The existence of patent and research rdtasdbeen
proved as one of important factor that contribiniesuccess of Initial Public Offer-
ing process (Useche, 2014; Nanda & Rhodes-Krod3R0rhe purpose of having
patent is to reduce the asymmetric informationeeisly in the company that re-
lated to technology. In the ecosystem of startg,proportion of startup that able
to find exit strategy in initial public offering ia the one to one hundred proportion,
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which means that within 100 startups, only 1 tivzlfy able to make an IPO pro-
cess. While in macroeconomic level, innovationl$® @onsidered as the foremost
factor in countries economic development (Schumpé&34; Aghion & Howitt,
1992).

Apart from that, problem related to investment inavation is the higher
probability that the investment in technology finmill give zero return value
(Galindo & Mendez, 2014). It is due to the facttthest of investments in innova-
tion are categorized as risky or bad investmenichvim a matter of yield, some of
this investment will give zero value exit (NandaRhodes-Kropf, 2013). The im-
pact is, innovation either from a relatively smallnew company, that does not
have any experiences in business, will strugglgetiofunds. Moreover, most fi-
nancing institution such as banks do not eageutinpestment in such risky insti-
tution (Nanda & Rhodes-Kropf, 2013). Therefore theourable environment in
research and development is believed to be aldeniributing to the success of
IPO.

In terms of macroeconomic perspective, Europearrarfatancial situation
in terms of GDP growth has been weak since theogest world crisis in 2008.
One of the foremost factors is the low expandingrimate consumption (Ptacek
al., 2015). European central bank has been promotingreetary policy that trigger
the activities in micro level such as expandingjiiantitative easing program and
cut the interest rates, in order to increase timel®n of money supply in the market.
Both of these policies are showing the intentiore@B in promoting any micro
economic activities that giving economic value iicio level. Furthermore, Euro-
pean Capital Markets Union are becoming more opdasit couple years and ac-
tively endorsing capital mobilization, includingiyate investment, to be more ac-
cessible. By China economic slowdown, the swing#ment is giving benefit to
more developed market such as European countriesedver, the FED policy in
United States 2015 has raised appreciation of dajainst euro, which also means
that more investment abroad from US market. Thisedynamic macro environ-
ment has steamed the state of venture capitaliteesishifting into European re-
gion.

The main objective of this paper put an attemgtrtd the impact of money
supply, specifically in promoting research and demament, of EU countries con-
tributes in successes of startup IPO process. bjeetoof the research is a startup,
the company object that potentially has a chancgdw rapidly and globally. The
research takes this object instead of well esfaibliscompanies. Based on the re-
port of European committee, startup is believetthasmportant factor of European
economy. The flexibility and agility in facing tmearket demand is considered as
the basic factor of the startup.

The paper is formulated to prove the hypothesis tti number of money
supply in R&D affect the number of IPO within EUwdries. This hypothesis
comes from the previous research about the imgamtent in reducing asymmet-
ric information of the firm before going to IPO.&model comes from Schumpeter
assumption that economic growth is an effect ofedge accumulation. The data
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come from 17 countries in Europe. The model ista ganel regression. The vari-
ables that used are number of IPO as dependembla@@nd number of money
supply in research and development as independeiable. We use 10 years’ data
range period from 2005 until 2014. The paper fimel tobust relationship between
countries research and development expenses amditiiger of IPO activities in
17 European countries.

2.LITERATURE REVIEW

2.1. RESEARCH EXPENSES AND KNOWLEDGE ACCUMULATION

The development and alteration of the businessremvient grow tremendously
fast in last decades. The rapid technology impramnderegulation, and globali-
zation have forced companies to go through thega®of reinventing (Garanina
& Pavlova, 2011). The investment, which companigsiip creating their compet-

itive advantage, will be recorded in two ways. @na tangible asset, which has
physical evidence, and another is R&D and technoldgvelopment expense,
which in opposite, does not have physical evidenite success in constructing
company R&D and technology development expenseshedmpany in seeing

‘roots of company value creation’ (Garanina & Paado2011). Moreover, re-

searcher believe that intangibles asset are “ntjoers of company growth and

value in most economy sector” (Lev, 2001).

R&D and technology development expense are theypmrefine the policy
in the company which related with financial andpmrate governance (Martins
& Alves, 2010). Research and technology developregpense has thin in a dif-
ferent way with goodwill and sunk cost. Howevercain be seen in the future as
giving the benefit for the company (Petkov, 20Ie characteristic of R&D and
technology development expense, which is identéiainake the expense is visible
in terms of asset identification. Even though R&mddechnology development
expense are appraised as positive investment buthtéaracter of intangible that
does not have physical substance makes this ineestxpecting high risk in na-
ture.

Even though R&D and technology development expénisg so many ad-
vantages to the company, but all in all this patticasset is also close with a factor
that trigger agency cost and end lead to the bangywof the company. It is due to
large sunk costs can generate a high level ofristiur the future if the innovation
succeed, but a null return if it fails (Martins 8lv&s, 2010). Align with an expla-
nation above; many economists put allegation thatwrong way of manager in
valuing and treating R&D and technology developmexpense also led to the
world to the economic crisis in 2008 (Petkov, 2010he interesting occurrence,
which happened, is a bubble phenomenon. The condithere the price of asset
going up, but later on going down and find the peade (White, 2011). Economists
believe that bubble can be happen because of segat that does not have the
ability to be identifiable (Petkov, 2011).
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The effect was that the prices of the asset nigatethe real number of intrin-
sic value. The increasing gap between market aok value of companies spurred
reflections on the importance of R&D and technolagyelopment expense and
the way they are measured (Garanina & Pavlova, 2Hbm microeconomic
point of view intangible assets were significantly influencing tharket value of
the company (Garanina & Pavlova, 2011; Elveness ifiaitoro; 2012, Widian-
toro, 2012). Neil Gross mentioned that, “The shitfrom brick and mortar to pa-
tent and knowledge are the new realities that grolatest Modern business com-
petition” (Gross, 2001). From Corporate financespective, research expense re-
mains governance’s problems such as agency coafiechigh liquidity risk, which
triggers bankruptcy. The knowledge about manaduig éxpense has been ana-
lyzed by many researchers in the latest businesdeatic environment. Both of
advantage and disadvantage are proven exist. Rbsabout the relationship of
R&D and technology development toward market valdéed in UK and Russian
Company has proved that these expenses have pastation with market value
added (Garanina & Pavlova, 2011). Another resealsh proved that corporate
governance was raised when company put high interisivestment in research
and development (Alves & Martins, 2010).

2.2 INITIAL PUBLIC OFFERING

Initial Public Offering is the moment where the quany registers their entity into
public market. The purpose of initial public offegiis to generate cash for com-
pany operation. For any kind of company, the monoénlPO is one of the most
crucial moments in the company life cycle. It isdo so many determinants that
categorized as shady information (Useche, 2014 &a the information whether
the company has potential future to grow or not.iffgestor the moment of IPO is
also aligned with their investment in startup, whig gaining the capital gain.

As it mentioned before in previous paragraphs,etmpirical evidence that
a startup could finish and find exit strategy i®©Ii3 1 among 100. The high prob-
ability that startup will fail make the researcHRO become one of most interested
subject to be conducted.

2.3. PRIVATE INVESTMENT IN EUROPE

The development of Private investment in Europeamties has been showing
a great development in last couple decades (Figuiehe establishment of Private
Investment committee in European Union has madatthesphere toward econo-
mies are more open for private investment. In Eeysfartup investment, including
venture capital and private equity buyout, has &% to 41.5 Billion Euro (In-
vestEurope, 2015). The amount is a bit smalleroimgarison with 50.75 Billion
US dollar investment, which was conducted by VenmtGapital firms in United
States (Pofeldt, 2015).
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The number of deal has reached the peak at fiestepu2014 by having 1534
deals. Unfortunately, the situations in 2015 hagerbnot so swell like a year be-
fore, deals and volume has been declining sincd PBijure 2). The tight regula-
tions in some countries are still becoming an albstip the more dangerous types
of loaning and financing. More over European legdimarket are not as complex
as the those in US, therefore the availability fralternate lenders when it comes
to buyout is considerably less (Pitchbook, 2015).
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Figure 1. The flow of Private Investment in Europe
Source: Pitchbook (2015).
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Source: Pitchbook (2015).
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Apart from those decline trends, the supply of aigaions in the business
sector stays significant on a segment by regiomshErmore, the length of the euro
dollar difference stays appealing to US finanaiakistor, American PE firms may
well help buyout numbers. For funding financial gpést, Europe startup biolog-
ical system is generally a system of genuinely dyinaenters, such as Stockholm,
London and Berlin. In those areas, the surge end&tge numbers that has been the
essential storyline of endeavour venture in thesmof recent years is easily seen.

Very dynamic government establishments and progsasth) as the European
speculation asset have strengthened the jourrtbe dfinds, however as frequently
been noted, noteworthy deterrents to reinforcirey Eurozone system of startup
action remains. A standout amongst the most esgesatiiables to manage at the
top of the priority list is when taking a gandemadinland crossing number. Pro-
vincial movements are vital to speculation dynarfoc,instance UK center busi-
ness sector surpassed Germany in terms of income.

Taking a gander at how wander action has plungeabdrcourse of the last
a few quarters its simple to see why concern hasrged. From 1Q 2014 to 3Q
2015, the check of VC financing dropped by morethalf, from the second quar-
ter of 2015 of 3Q alone the decrease in the gemeiraber of European endeavor
round surpassed 20% (Figure 3). Yet even as ahterdive the past there quarter
every hit 3 billion in VC contributed, putting tlyear as an opening at about € 9.5
billion contributed as of now, overshadowing everear ago.
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Figure 3. Number of Investment segregated by European Region
Source: Pitchbook (2015).

The immense aggregate contributed for the curreat f1as been skewed by
Spotify monstrous $526 million subsidizing. It makeense that if there were an
irregularity recently organize venture flooding elest gathering if built up new
companies in the US, Europe would see a compami@aveighting. The issue
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with the spread of VC financing is that numeroepidation related to an absence
of fundamental capital mixtures at prior stagea efartup.

3. MATERIAL AND METHODS

3.1. HYPOTHESIS

Based on aforementioned explanation, we proposédpethesis that countries
with the high activities in research will give mdreneficial environment to Startup
business. Within this specific environment the pitaility of the successes in Initial
Public Offering will be higher.

The model of entrepreneurship, economic growth, iandvation has been
developed for many years (Aghion & Howitt, 1992p®n et al, 2009; Ptacelet
al., 2015). Within this research, author belief tha $ituation within each region
in Europe has different factor in attracting PEefiiore, there is a gap in number
of private investment that is flowing among regiodsir hypothesis is the number
of innovation within the region play a role and raala difference in terms of num-
ber of venture capital or private investment.

To answer those hypotheses, first we would likientow whether the climate
of entrepreneurship, which is represented by tmelbaun of government expense in
technology sector, affect the deal. To controlrtiael, we also put into a model
about the condition of government expenditure withiyear. We propose the idea
that countries that have better innovation trackre will get higher private invest-
ment and the number of deal after all. The mon@plsun research and develop-
ment contributes to the number of Initial publi¢eping of startup. These proxies
of research and development activities within antoes give better information
and reason why the number of IPO’s in Europe ariows.

3.2. METHODOLOGY
Data

Type of data that is used in this research arenslzey data. The data is taken from
the database that is provided by private institutisat count how many IPO in
European countries from 2005 until 2014. The degala the data comes from
European union statistic, Pitchbook Venture Capiarger and Acquisition data-
base, and Dow Jones London Stock Exchange Databasemodel is we have
variable which is research expenses from governihantvill show us the impact
R&D toward the number of IPO deal.

Formulation of model

In the previous research, the impact related tdrtipact of entrepreneurship, in-
novation and economic growth has been analyzedrgA8 Nandkumar, 2011,
Galindo & Mendez, 2014; Ornek & Danyal, 2015). Thedel that propose the
economic growth here will be replaced by the nundfgrivate deal as the proxies
of private investment flow.
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In(®);; = Bo + B1In(rc)ir—q + F2In(A) iz + &t

Variable explanation

The variabled is the number of IPO deal, which is invested ie oegion of the
country. Variable rc here is money supply in reskeand development. It shows
the accumulation of how much money that governnsgends to create a good
climate in research and innovation within a yeaarigble lambda here is the per-
centage of government expenditure, showed the piopmf number of total ex-
penditure that the government has in comparisohn thi2 GDP.

4. RESULTSAND DISCUSSION

Presentation of Data

We have collected the number of IPO of startupaichecountry in Europe, these

countries are Czech, Denmark, Estonia, FinlandhdeaGermany, Hungary, Ice-

land, Italy, Lithuania, Luxemburg, Netherland, Nagw Poland, Rumania. Others
country are not collected due to incomplete datddoumentation. The data are
consist of number of IPO deal in a year and cleskiby the number of money

which is collected. One of the example from datd thas been collected are Data
from Czech and Denmark (Table 1).

Table 1. The example of data pool collection

A B IPO GovExpLn IPOLn LnRD
Czech 2005 @  3.7328963 0 4.8331023 |11. | Denmark 2005 31 3.9357395 3.4339872  6.8472619
Czech 2006 4 3.7086821 1.3862944 5.0059577 |(12. Denmark 2006 36 3.908015 3.5835189  6.9062542
Czech 2007 6 3.6888795 1.7917595 5.1682087 |(13. Denmark 2007 55 3.9039908 4.0073332 6.9825844
Czech 2008 5 3.693867 1.6094379 5.2642434 (14, Denmark 2008 32 3.9219733  3.4657359 7.1097161
Czech 2009 5 3.7750572 1.6094379  5.2181913 |15. | Denmark 2009 47  4.0395363 3.8501476 7.1561766

Czech 2010 1 3.7612e001 0 5.2998162 |16. | Denmark 2010 65 4.0448041 4.1743873  7.1558646
Czech 2011 13  3.7588718 2.5649494 5.4947062 |17. | Denmark 2011 78 4.0395363 4.3567088  7.1798414
Czech 2012 17 3.7954892  2.8332133 5.6127631 |18. | Denmark 2012 86  4.0656021  4.4543473 7.21524
Czech 2013 18 3.7518543 2.8903718 5.6524892 (19. | Denmark 2013 111 4.0342406 4.7095302 7.2389996
Czech 2014 16 3.7518543 2.7725887 5.6835798 (20. | Denmark 2014 132 4.0253517 4.8828019 7.2534704

Source: Pitchbook (2015); The World Bank (2016).

SV ONOU A WN R

1

The average descriptive information from the numiiielPO are placed in
Table 2.

The Data Calculation

The data then is calculated by data panel fixedahddhe year of research is started
from 2005 until 2014 (Table 3).

Based on the panel data calculation above we cmddhat the government
expense affects significantly the success of IPt thie power of 7%. The confi-
dent of the independent variable is quite accwitethea less than 0.1. From this
data we could take conclusion that countries wettids research expense and more
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Table 2. Average number of deal, capital invested, pre-mpaaduation, and post valuation
median, divided per country for 10 years

. Capital Invested | Pre-money Valu-| Post Valuation
Countries Deal Count pMedian ation Megdian Median
Czech 9 9.598888889 2.91 259.6
Denmark 64 2.609166667 50.71125 54.881
Estonia 11 0.447272727 6.728 8.3
Finland 95 1.740909091 13.66142857 21.19818182
France 314 2.17 16.28333333 28.58166647
Germany 297 3.489 63.21090909 67.848181842
Hungary 12 1.354444444 1.6125 4.405
Iceland 7 0.674285714 3.28 113.386666})
Ireland 111 3.569166667 55.848 44.16545495
Israel 13 7.572727273 281.0685714 223.5311111
Italy 69 2.766666667 40.03625 33.14909091L
Lithuania 9 2.857142857 9.12 29.84333338
Luxemburg 8 134.9944444 68.86 64.9966666|7
Netherland 106 4.244444444 181.55875 115.851
Norway 49 3.396363636 25.0425 50.9054545p
Poland 33 1.919090909 6.075 59.806
Portugal 24 1.161818182 18.73 28.64
Rumania 5 1.80125 2 31.33
Source: Pitchbook (2015); The World Bank (2016).
Table 3. The Panel data calculation
Random-effects GLS regression Number of obs = 170
Group variable: countrynum Number of groups = 17
R-sq: within = 0.0314 Obs per group: min = 10
between = 0.3481 avg = 10.0
overall = 0.2568 max = 10
Wald chi2(2) = 10.42
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0055
IPOLN Coef.  Std. Err. z P>|z| [95% Conf. Intervall
GovExpLn 3.219029 1.050948 3.06 0.002 1.159209 5.27885
LnRD .0775741 .089056 0.87 0.384 -.0969724 .2521205
_cons -9.532897 4.018291 -2.37 0.018 -17.4086 -1.657192
sigma_u 1.1973381
sigma_e .84285128
rho .66866012 (fraction of variance due to u_i)

Significant codes: 0 “***' 0.001 “**' 0.01 ' 0.05‘."0.1‘'1
Source: Pool regression of IPO activities as dependent variadpeithmic of Government ex-
penses in R &D and ratio of R&D expenses to GDP as independeattleadalculated by Statistica

software.
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favourable toward innovation get more benefit fridwa flow of foreign investment,
especially in private sector.

5. CONCLUSIONS

The number of money supply in research and devetapmobustly affects the
number of IPO within a country. This proxy alsoeatul explain why in some coun-
try they have better performance in IPO. The eriteof startup in technology is
believed as one of backbones for national econgnawth. Intangible expense of
European countries affects on their startup infaiblic offering successes. Tech-
nological expense has become a key function towaduccess of Initial Public
Offering. In venture capital market, due to 10011@hly one that will survive and
probably going to IPO. Therefore, possibility o&tfirm will find an exit is very
low and the support from external parties suchoagiment is quite important. In
microeconomic activities, Relationship of R&D armttinology development are
positive with market value added. We can assuntdrikiastor considers at coun-
tries that has more favourable climate with largg&DRexpenditures is a reliable
place for their investment.

The number of research in the impact of researchdavelopment expense
within a startup is relatively low. In the othemitk the development of economic
growth relies on the accumulation of knowledge tiegresented by the existence
of patent within a firm. This research will conuile in providing empirical research
about the relationship between favourable reseansfironment (represented by
money supply in R&D) and firms IPO. The expectati@a government will pro-
mote and allocate more fiscal project in reseanthdevelopment.
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