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Abstract

The objective of this paper is to investigate tffects of institutions on
national rates of inventive activity. Invention,rpaf the innovation process, is
acknowledged as one of the driving forces behimth@mic growth, and patent
statistics are frequently used as a measurablecatdr of inventive output. Thus
this paper explores the relationship between naifiopatent statistics and
measures of institutional quality. As a result of eesearch, the effect of the
“threshold of inventive activity” was observed. $heffect demonstrates that
when countries reach a certain level of instituibnievelopment and attain
a general institutional climate conducive to inveatactivity, the number of
patent applications begins to sharply increase. pager contributes to the body
of evidence that confirms that a combination ofdAmental institutions like the
rule of law or freedom of expression, which are metessarily aimed at boosting
innovation, create an overall environment conduta/patenting. We demonstrate
that “mid-range emergingeconomies® including those in Central and Eastern
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2 Mid-range emerging economies are economies thegarioeyond an emerging status with regard
to economic, institutional, as well as infrastruetdevelopment and are positioned between emerging
and developed economies (Hoskisson, Wright, Filaest, and Peng 2013). The terms “emerging” or
“developing” economies are used interchangeably. d¥e use the term “transitional economy” as
applied to the former Soviet Union and the fornaaialist satellite states in Eastern Europe.
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Europ€ (CEE), where the quality of institutions is lagginehind more developed
counterparts and/or their influence is weak or sutic, have not yet reached the
threshold of inventive activity yet. However, thdSEE countries that have
acceded to the European Union first have made lgigibogress with respect to
institutional quality and invention.

Keywords innovation, patent statistics, inventive actiyitystitutions, institutional
quality

1. Introduction

Both institutions and innovation are credited wiitle power to prompt
economic growth. In principle, every country showldrk on forming and
fostering an institutional infrastructure conducteeeconomic activities and an
active innovation scene, leading to an increas@roductivity. The role of
institutions in promoting technical change has bedensively discussed in the
economic and political economy literature, but thestion of this association
keeps coming to the foreground, partly becausedtesses the practical issue of
building a national innovation base. The geopdlltichanges in the last two
decades, namely the collapse of the centrally-gdreconomies in the former
Soviet Union and in Central and Eastern Europe (CE&Ewell as the economic
transformation of China and India, and the subsetcieallenges of institutional
restructuring highlight the continued importance aafdressing this question.
More empirical, cross-country research is neede@xamine the effects of
institutions on technical change (Tebaldi and Eken2013, p. 887).

Following the footsteps of scholars who have foduge the relationship
between institutions and innovation (Cvetanovic &neddojevic 2012; Huang and
Xu 1999; Taylor 2009; Tebaldi and Elmslie 2008; ¥&aarden 2001), this paper
constitutes an exploratory attempt to look at tfieces of institutions on patent
data as a measure of inventive activity. Mid-ramgeerging economies offer

3 For the purposes of this project, the list of @EE economies includes the Czech Republic,
Estonia, Hungary, Latvia, Lithuania, Poland, thev8k Republic, and Slovenia. This definition can be
found in the Organization for Economic Co-operatod Development (OECD) Glossary of Statistical
Terms at https://stats.oecd.org/glossary/deta®1&sf803. In addition to this category of the Cdrdral
Eastern European Countries (CEECs), we also adlithid, Boshia-Herzegovina, Bulgaria, Croatia,
Macedonia, and Romania. The reasons behind ingutiese southern Central European economies
into the group of the CEECs are not based on tie &f geography, but rather to emphasize their tie
with the European Union (EU) and the fact that they on the list of the 60 “mid-range emerging
economies” in Hoskisson et al (2013).
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a conceptually different institutional environméian developed economies. For
example, the CEE economies, which were presseddergo “radical systemic
transformation” (Cieslik and Kaciak 2009) in ordermeet the requirements of
prospective membership in the European Union, legeptoducts of institutional
experimentation and thus contain valuable insigittsthe link between institutions
and invention.

1.1. Patents as Measure of Inventive Activity

Innovation has been described as a process witle thwerlapping stages:
invention, innovation, and diffusion. Invention iligs creating a new idea. Then
through the process of innovation the idea acquairesable form, for example, it
turns into a new product, while diffusion referspimducing and marketing this
new product (King, Gurbaxani, Kraemer, McFarlan,niaa and Yap 1994,
p. 140). Patents are usually associated with teediage of innovation; however,
as Lamoreaux and Sokoloff (1996) comment, the ksitabent of a patent system
not only encourages inventive activity in counttigs the US, but also promotes
the spread of technological knowledge and increpsedictivity. Thus patenting
is an integral part of technological development.

Joseph Schumpeter (1952) stressed the importanceecbihological
development for economic competition, whereas Aloratn (1956), Kendrick
(1956), and Solow (1957) highlighted the “residusffect of “technical change”
as a source of productivity. Higher productivitye.i“the value of the output
produced by a unit of labor or capital” resultsmproved national competiveness
(Porter 1990). A number of scholars have focusedhenrelationship between
competitiveness and patent statistics as a meadutechnical change (Dosi,
Pavitt, and Soete 1990; Jaffe and Trajtenberg 2@G&itt and Soete 1980;
Scherer 1992; Sood and DuBois 1995). Thus inverdistevity by domestic
firms is part of the efforts to increase nationadductivity and competitiveness.
Economists, operating at the macro level, treatrgatlata as an indicator of
inventive outpuf.

% The use of patent statistics as a proxy for inverictivity (including the problems associatedwit
this data source) has been extensively discuss€binanor and Scherer (1969), Griliches (1990),
Kuznets (1962), Mueller (1966), Schmookler (19&8hmookler and Brownlee (1962).
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1.2. Institutions and Invention

Discrepancies in national economic performancee teen attributed not
only to techno logy advances, but also to the afledlomestic political and
economic institutions. The insights of Douglas Naforth 1990, 1991; North
and Thomas 1973) on formal and informal instituglodietermining the pace of
economic development have inspired a diverse bddjiterature. Elaborate
econometric models and empirical studies acknowddtg relationship between
institutions and economic growth (Acemoglu, Johnaod Robinson 2001; Barro
1996; Glaeser, La Porta, Lopez-de-Silanes and iBah2004; Hall and Jones
1999; Knack and Keefer 1995). Chong and Calder68QRand Gradstein (2003)
highlight the mutually reinforcing relationship amdgue that good institutions
promote growth, which in turn leads to a bettediguaf institutions.

Coherent bureaucratic machinery, a source of rati@gal legitimacy in
Weber’'sPolitics as a Vocatiof1946), cultivates business development through
“instrumental rationality and activism” (Rueschemepnd Evans 1985, p. 50).
The “developmental state” literature explored tbke rof the state in industrial
development, especially in the countries that itrialized late like, for example,
Japan or South Korea (Johnson 1982; Amsden 19898, Tumings 1999; Woo-
Cumings 1999). Approaches to measuring institutiopality vary. Acemoglu,
Johnson, Robinson, and Yared (2008), Rodrik, Subngam, and Trebbi (2004),
and Przeworski (2004) emphasize the role of dertiodrestitutions in economic
growth. According to Davis (2010), institutionagXibility plays a critical role in
boosting economic development. The role of cultfaedors has been discussed in
Easterly and Levine (2003), Engerman and Sokol&®7), and Mauro (1995).

Polanyi (1944) opened a discussion on the embeddi@ibnships between
the market and sociopolitical institutions in Ewaturing industrialization. Those
political economists who stress the political endszbhess of an enterprise focus
on elites, corruption and other formal and inforimatitutions that affect business
operations (Fields 1995). Evans explored the cdnoefembedded autonomy”,
when the combined efforts of bureaucracy and prieators stimulate industrial
growth (1992, p. 165; 1995). Inspired by the disauss of the strategic role of the
state in the industrialization process and theasethbeddedness of economic

5 In his article surveying growth literature in tfreal 15 years of the last century, Sala-i-Martin
provides a comprehensive definition of institutiq@901, p. 17). Separate elements or groups of
elements of this definition were quantified and/edrin various econometric models.
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actors, the “national system of innovatidriterature focused on the interactions
between public and private actors in an effortntwovate (Freeman 1995; Nelson
1993).

1.3. Institutions and Invention in Emerging Economes

Interest in the effects of institutions is shareg the entrepreneurship
literature. Entrepreneurship scholars pay disttieintion to the role of the formal
and informal institutional make-up of home markietsaffecting the behavior of
small and medium-sized enterprises (SMEs) (Ahlstaoich Bruton 2010; Descotes,
Walliser, and Guo 2007; Hoskisson, Wright, Filatete, and Peng 2013; Lu, Tsang
and Peng 2008; Yamakawa, Peng, and Deeds 2008 $hkolars provide a body
of evidence showing that institutional quality skepthe rate of innovation,
internationalization, or other strategic decisipnssued by SMEs.

Developing and mid-range emerging economies areexwally different
from mature economies and tend to have weak regulatstitutions, as well as
social and normative institutions that might notso@portive of entrepreneurship
(Ahlstrom and Bruton 2010; Shirokova and McDoug@ailvin 2012; Shirokova
and Tzukanova 2012). Zhu, Wittmann and Peng (20aZfeir investigation of
institutional barriers to innovation by SMEs in @aj called for more research
into the factors affecting innovation in emergingoeomies. Since SMEs are
small and lack resources, their engagement in mti@v is inherently risky and
they require more nurturing in the form of “markeipporting, entrepreneur-
friendly institutions” (Zhu et al 2012, p. 1140).hds a poor institutional
infrastructure, such as a lack of intellectual prop (IP) rights protection or high
levels of corruption, should lead to a declinenivention.

1.4. Institutions and Invention in Central and Easern Europe

The institutional perspective has been a logicabiagh for many
entrepreneurship scholars interested in the iniemadization strategies of SMEs
from the transition economies in Eastern Europe taedformer republics of the

% In his survey of the literature on national inrtinm systems, Carlsson defines a “national system
of innovation” as a set of “distinct institutionshieh jointly and individually contribute to the
development and diffusion of new technologies arfchv provides the framework within which
governments form and implement policies to infleettee innovation process” (Carlsson 2006, p. 58;
Metcalfe 1997, p. 289).
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Soviet Union. Because of the abrupt change in éigelatory framework, a new
environment emerged and led to the birth of miliaf new internationally active
businesses (Cieslik and Kaciak 2009, p. 383). Hewethis new regulatory
environment discouraged innovation because of ldghls of uncertainty, which
was an accompanying feature of the transition p¢8ara, Cséd Fejes,Toth,
Porzse 2013, p. 49). Nevertheless, the new mendabdiee EU from CEE have
made significant progress economically and politida catching up with the rest
of the EU. Admittedly, at the beginning of the eewptthe upcoming EU
membership was a key determinant shaping the a&tipproaches to innovation
systems in the Central and Eastern European Cesi@@EECS) (Dolinsek and
Poglajen 2009). Based on the logic that improvesngnthe quality of institutions
would lead to an increase in patenting activite BEECs present a unique
opportunity to look at invention in the contextesherging economies.

2. Methodology

This project examined the association between patatistics (from the
World International Patent Organization (WIPO) Btats Database) and
measures of institutional quality. The purposehi$ tross-country comparison
was to gain empirical insights into the relatiopsbétween institutions and patent
statistics as a proxy for inventive activity. Tresamption that institutional effects
on inventive output are especially evident in enmgrgegconomies, where a poor
quality of institutions make strategic decisiok linvention or internationalization
inherently risky, was tested by looking closerhat link between institutions and the
so-called “mid-range emerging”economies based on the selection criteria
suggested in Hoskisson et al (2013).

2.1. Operationalization of Institutional Quality

There is a diversity of measurable indicators efifational quality, which
are publicly available and regularly updafeBior instance, Gradstein (2003)
looked at the relationship between income per aagitd different measures of
governance quality, operationalized by the Worl@wi@overnance Indicators
(WGIs). This paper used the WGI percentile ranks #we Distance to Frontier

" Most transitioning economies in Eastern Européherformer republics of the Soviet Union
belong to the category of “mid-range emerging” ecoies.

8 See the exhaustive list of institutional and IRlides at Taylor Wessing: http://www.
taylorwessing.com/ipindex/instrumental_factors.H@matessed on March 10, 2015).
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(DTF) scores of the Doing Business Index elaborétgedhe World Bank. The

choice of these two sources of institutional mearments was dictated by their
popularity in the economic literature, as well it convenience of use,
comprehensiveness, and comparable ranking outcomes.

The Worldwide Governance Indicators (WGIs) consibtsix composite
indicators of institutional quality covering oveb®countries.Data sources include
perceptions-based surveys of firms and househakdsyell as non-governmental
organizations, international governmental orgaiumaf country experts, and
government agencies like the U.S. Department ofe Stsaufmann, Kraay and
Mastruzzi 2010). The WGIs report evaluates outcoaes percentile rank on
a scale from zero to 100, where zero stands folavest level of institutional
guality. This project uses an averaged WGI ranik8&# countries for a period of
four years (2010-2013).

The World Bank Doing Business index ranks econoraiesheir ease of
doing busines¥ The Distance to Frontier (DTF) score reflects dhality of the
regulatory environment and its improvement oveetamd shows the distance of
each economy to the “frontier”, or best performaramoss all economies.
A country’s distance to frontier is reported orcals from zero to 100, where zero
represents the lowest performance. “When compares years, the distance to
frontier score shows how much the regulatory emwvirent changed over time in
absolute terms” (The World Bank, Distance to Fiem®015, p. 146). This project
uses an averaged Distance to Frontier (DTF) sdot&® countries for the same
period of four years (2010-2013).

2.2. Inventive Activity as Patent Statistics and Da Sources

The World Intellectual Property Organization (WIR@)specialized agency
of the United Nations, compiles patent statisticsnf national and regional 1P
offices and makes these data available on its vee(igip://www.wipo.int/ipstats).
A patent is a set of exclusive rights granted tpliegnts for “inventions that are

% The indicators include “voice and accountabiljigiitical stability and absence of violence and
terrorism; government effectiveness; regulatorylityiaule of law; and control of corruption.” The
WGI cross-country data, as well as a detailed gtor of its methodology, can be found on the \Worl
Bank website at http://info.worldbank.org/goverreigi/index.aspx#doc

1 The rankings cover ten topics: “starting a busineealing with construction permits, getting
electricity, registering property, getting cregitptecting minority investors, paying taxes, trgditwross
borders, enforcing contracts, and resolving insay& The World Bank Distance to Frontier (DTF)
scores for cross-country data, as well as a detddscription of its methodology, can be foundtan t
World Bank Group website at http://www.doingbussiesy/data/distance-to-frontier.
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new, non-obvious and commercially applicable” fopeaiod of 20 yearS In the
WIPO patent database the origin of the applicasatetermined by the country of
residence of the first-named applicant on an IHiagjon. This research project
used the total number of applications granted Imational IP office to resident
applicants as well as grants offered by foreignotftes to resident applicants
(“application abroad”) between 2010 and 2ABecause patent data are subject to
random fluctuations, Mueller recommends using a@extapatent figures over
a span of 3-5 years (1966, p. 36). Thus the nuofbeatents granted over a four-
year period was averaged, adjusted for populgtienrfillion) and GDP (per billion
US dollars), and correlated with averages of tws s institutional factors: the
World Governance Indicators (WGIs) developed byfleunn et al (2010) and the
Distance to Frontier score of the World Bank Ddginess IndeX’

3. Data Analysis

3.1. Institutional Quality and Patenting

The average number of applications (adjusted fgputetion and GDP)
granted to residents from WIPO member-countriesvéen 2010 and 2013 was
correlated with two sets of institutional factoré/Gl and DTF. The Pearson
correlation coefficients in Table 1 point to a madely strong relationship between
institutions and inventive activity. These results support the findings in Tebaldi and
Elmslie (2013, p. 892) presented in Table 2. Thanger correlations in Tebaldi and
Elmslie (2013) could be explained by a differentmbation of institutional
variables and patent data, as well as the longerspart®

1 The full definition can be found on the WIPO weébsh the Glossary section at: http:/iwww.
wipo.int/ipstats/en/statistics/glossary.html (aseelson March 1, 2015).

12 For exact definitions of “resident application”datepplication abroad,” please see the WIPO
Glossary at: http://mww.wipo.int/ipstats/en/helpé¢essed on March 7, 2015).

13 We looked at detailed patent statistics (numbgyadénts granted to residents domestically and
from abroad for the period 2003 to 2013 in 188 ties) WIPO Statistics Database) and identified no
discernable pattern with respect to the annual traate in the numbers of granted patents being
affected by the world financial crisis (2007—2008jts aftermath (2010-2013). In some countrigs, li
China, the number of granted patents per year f@sased consistently, including in the period
between 2007 and 2013.

14 Correlation coefficients can have values fronp-t1. A correlation coefficient of 0 indicates no
linear relationship between the two variables.doid sciences, the value of a correlation coeffici
above 0.40 usually indicates a strong relation@geet and Grace-Martin 2008, p. 106—-107).

15 Tebaldi and Elmslie look at the association betvesweral institutional indices, including the WGIs
and two sets of patent statistics: th&. Patent and Trademark Office (USPTO) and thédvBank.
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Table 1. Association between institutional indicesral granted patents, 2010-2013

Pearson Correlation
Number of granted patents, 2010-13
Total Average per million Total Average per
of population billion $ of GDP

Institutional measures 2010-13

Average WGI Percentile Rank, 182
countries 0.50** 0.48**

Average Total DTF Score, 178
countries 0.43** 0.43**

** Correlation is significant at the 0.01 level (@H{ed)

Source:WIPO Statistics Database for patent data at: httpw.wipo.int/ipstats/en/; the World Bank
for the WGIs at: http://info.worldbank.org/govercafwgi/index.aspx#doc; and the DTF
scores of the Bank Doing Business Index at: hitp.doingbusiness.org/data/distance-to-
frontier (accessed April 2015).

Table 2. Simple correlation of institutional measurs and patent count

_ Patent count, 1970 to  Patent count, 1995 to
Institutional measure

2003 USPTO 2001 World Bank
Rule of Law, 133 countries 0.68 0.58
Risk of Expropriation, 85 countries 0.80 0.76
0.72 0.55
Average Institutional Index (133 countries) (85 countries)

Source Tebaldi and Elmslie (2013, p. 892).

The scatter plot in Graph 1 below shows an interg@gpattern: there is
a steep increase in the number of patents peromitif population at the point
where the WGI rank is about 70 percent. We can nagssthat invention
“blooms” after a country steps over this threshafiéhstitutional quality. Scatter
plots for the WGI rank and the number of patentshilton US dollars of GDP,
as well as for the DTF score, demonstrate the symamic of the “inventive
activity threshold.” As noted above, both the W@hk and the DTF score are
broad indicators of institutional quality, refleagi a general institutional climate.
The acknowledgment of the existence of this thrieshlicating a certain level
of institutional development after which inventispikes is noteworthy and has
implications for the analysis of transitioning eoamies.
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Graph 1. Granted patents per million of populationin 182 countries and averaged WGI
percentile ranks, 2010-2013
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Source:WIPO Statistics Database for patent data at: httpw.wipo.int/ipstats/en/; and the World
Bank for the WGIs at: http://info.worldbank.org/gomance/wgi/index.aspx#doc (accessed
April 2015).

3.2.Patenting in Mid-Range Emerging Economies

Entrepreneurship scholars stress that developimgoeaies offer a different
institutional environment to firms than that of dped, mature economies. This
contextual difference affects the international@ator innovation strategies of
companies, including patenting activities, and ¢heffects might be especially
evident in emerging economies. Institutions cantped/ influence innovation
through government subsidies to innovative comaai®d state investments in
science or education, or negatively affect inn@rathrough a lack of institutional
support and infrastructure. “An innovator’s intetigal property rights (IPR) for
collecting income generated from an innovation nlgsprotected by appropriate
institutional systems, such as patent laws andraggylaws. Underdeveloped or
improper institutional infrastructures may disc@&eor even stifle innovation”
(Lu et al 2008, p. 367).
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Hoskisson et al (2013) take the argument of theoitapce of the
institutional context in emerging economies to tiext level and argue that
emerging economies are not homogenous. Their éfvddvelopment varies along
institutional and economic infrastructure axes. The-called “mid-range”
economies, which are progressing from an emergiogany status to a developed
economy, are growing in economic significance amingse interesting theoretical
insights into the process of transition (Hoskissbal 2013, p. 1305). Hoskisson et
al made a list of 60 mid-range emerging economniies, taccording to their
methodology, fit the profile and rated them basedh® level of institutional and
infrastructure development (2013, p. 1303). Thiggmt ran simple correlations
between the number of patents granted (adjustepofoulation and GDP) in this
group of countries between 2010 and 2013 and utistiial quality indices. The
results are reported below in Table 3.

Table 3. 59 Mid-range emerging economies and institional indices

Pearson Correlation
Number of granted patents 2010-2013
Total Average per Total Average per
million of population billion $ of GDP

Institutional measures 2010-2013

Average WGI Percentile Rank, 59

X . Correlation is not
mid-range economies

S Correlation is not significant
significant

Average Total DTF Score,

59 mid-range economies 0.33* 0.32*

* Correlation is significant at the 0.05 level @#ed)

Source:WIPO Statistics Database for patent data at: htpw.wipo.int/ipstats/en/; the World Bank
for the WGIs at: http://info.worldbank.org/govercahvgi/index.aspx#doc; and the DTF
scores at: http://www.doingbusiness.org/data/distan-frontier (accessed April 2015).

Table 3 indicates a weak linear association betwegant statistics and
institutional indices in mid-range economies. Thésge however, empirical
evidence discussed, for example, in Lu et al (20088&) points to the association
between inventive activity and institutions. In tfagn argument postulated by
the “developmental state” literature is that ecoiwoamd technological catch-up
strategies in developing economies (in many casesuéed by private firms) are
assisted and supervised by state institutions.ahisever to this puzzle may lie in
the limitations of our data: four years are a corapeely short time span.
Longitudinal studies might be more appropriate lmking at the relationship
between different institutional arrangements anafitive activity expressed as
patents. We also did not account for the possibie tag, i.e. the delay in the
effects of institutional factors on inventive adtjv
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Another explanation lies in the choice of instiiatl indices. Both the WGI
rank and the DTF score assess institutional quiadised on composite indicators
like political stability, rule of law, control ofarruption, etc. These are broad-
spectrum indicators pertaining to all companies atdndustries. They reveal
institutional conditions, an ecosystem where inverdctivity can flourish or fade,
but as in every intricate ecosystem, with its nek&and spillovers, it is hard to
identify cause-and-effect relationships. We canyéwver, get a glimpse of the
threshold of inventive activity, i.e. a certain mo(different for different institutional
indices) after which the number of generated paienteases dramatically.

Graph 2. Granted patents per million of populationin 59 mid-range economies and WGI
ranks, 2010-2013
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Source:WIPO Statistics Database for patent data at: fitpu.wipo.int/ipstats/en/ and the World Bank
for the WGils at: http://info.worldbank.org/governafwgi/index.aspx#doc (accessed April 2015).

Graph 2 is a scatter plot of the relationship betwt#he number of granted
patents per million of population in 59 mid-rangsoeomies over four years
(2010-2013) and the WGI ranks for the same peftakt of these countries
have a WGI rank between 40 and 60 percent. Thas&roes have not reached
the threshold of inventive activity, which becomésible at about 70 percent,
demonstrated by a steep increase in the numbeatens thereafter. The results
confirm the reasoning behind the classificatiom@feloping economies based on
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their level of general institutional developmentanfrastructure/factor market
development set out in Hoskisson et al (2013). Fhecalled “mid-range
economies” are in an invention “limbo”, floating tine range between about zero
and 250 patents per million of population, withatdrand South Korea being
obvious exceptions. The success of Israel and S¢atba in building national
systems of innovation, wherea combination of pudatid private efforts culminated
in creating an innovation-friendly environment eameging knowledge
accumulation, technology development and diffus®mell documented (Breznitz
2007; Sung and Carlsson 2003). Slovenia is alsaratpg itself from the group
of other emerging economies with respect to iteition rate and institutional
progress.

Our findings might be seen as alluding to a compierplay between at
least three factors. The first factor is a strategffort on behalf of innovation
exercised by a network of public and private instins (a national innovation
system). The other two factors include the genasditutional context expressed
by the WGIs and the fundamental business infrastraaneasured by the DTF
score. The two indices of institutional quality dse this report (WGI and DFT)
are not directly related to innovation or inventidmt they create a fertile soll
for inventive activity. Our results confirm the tretical conclusions drawn in
North and Thomas (1973) on the importance of ptypéghts’ protection in the
economic rise of the West. Rosenberg and Bird4€I87) emphasized the role
of political and economic freedoms in boosting temhgical and economic
development. The countries that score highly orh botlices of institutional
guality used in this paper also file the highegnhar of patent applications per
million of population and per billion US dollars GDP.

3.3. Patenting in Central and Eastern Europe

The relationship between the number of grantedngatper million of
population and per billion US dollars of GDP foe tyears 2010-2013 in fourteen
CEECs from the list of 59 mid-range emerging ecaesrand the WGI ranks for
the same period is plotted below in Graphs 3 ar®lakenia, Latvia, Estonia, the
Czech Republic, Hungary, and Poland are inventiadédrs in this geographical
category, with Slovenia having moved significardlyead of its neighbors along
both axes: institutional quality and the number gonted patents. In fact,
according to the recent Innovation Union Scoreb@@rths, an innovation index
which evaluates and ranks the innovation performariche EU member states,
Slovenia moved in 2015 into the category of “inrtaa followers,” whose
performances approach the EU average (European @Gsiom 2015, p. 10).
Slovenia is the only post-socialist country in thieuping.
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Based on our data, the six CEE innovation leadeitt, a WGI rank at
about 70 percent, are in the group of mid-rangergimg countries closest to the
threshold of inventive activity, and are, metapbally speaking, about to step
over it. The fact that these six countries enténedEuropean Union in 2004 and
went through a rigorous harmonization process afvenging with the EU
regulatory and institutional standards probably tabated to their leading
position vis-a-vis their counterparts which eithave not entered the EU yet or
became members later.

Graph 3. Granted patents per million of populationin fourteen CEECs and their WGI rank,
2010-2013
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Bank for the WGIs at: http://info.worldbank.org/gomance/wgi/index.aspx#doc (accessed
April 2015).
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Graph 4. Granted patents per billion US dollars ofGDP in fourteen CEECs and their WGI
rank, 2010-2013
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4. Conclusions

This paper is an exploratory study of the impactimdtitutions on
inventive activity. Following the Griliches’ advide run correlations in order to
determine if patent statistics can “measure angthiteresting” (1990, p. 1670),
this project did exactly that. The paper looks et aissociations betweehe
average number of applications (adjusted for pofiataand GDP) granted to
residents from WIPO member-states between 20102648, and two sets of
institutional factors: theWorld Governance Indicators (WGIs) developed by
Kaufmann et al (2010) and the Distance to Fror{ifF) score of the World
Bank Doing Business Index. The Pearson correlatogefficients for the
relationships between the number of patents andwtleinstitutional indices
indicate a moderately strong, statistically sigrfit relationship. The results
also revealed an interesting pattern: there issapsincrease in the number of
granted patents per million of population and péioh US dollars of GDP at
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the point where the WGI rank reaches about 70 peread the DTF score — at
60 percent. This is the so-called “threshold okimive activity.” At some point

(depending on the institutional index being uséd)dverall institutional climate

stimulates an invention boom, i.e. a dramatic misthe number of patents, the
boiling point of inventive activity.

Institutions can encourage inventive activity oeythcan hinder it. It is
widely acknowledged that in developing economiess ithventive capacity of
local firms can be handicapped by a lack of insttal support or deficient
business infrastructure. Our results could not iconthat there is a positive (or
negative) strong and statistically significant anerelationship between the
national invention rates and institutional factans 59 mid-range emerging
economies (based on the list of countries in Haskiet al 2013, p. 1305). What
we demonstrated is that the majority of mid-rang®nemies are in an
“innovation limbo” as they have not reached theeshold of inventive activity
yet. This outcome supports the logic of ranking necoies based on their
institutional and infrastructure progress, sincestmaf the countries in the so-
called “mid-range” category do not rank highly orentive activity. South Korea
and lIsrael, the two innovation leaders, are notakit®ptions and do not fit the
profile of a “mid-range” level of development witlespect to their inventive
performance. These two countries are known fordmgl efficient systems of
innovation, which is reflected by their patentirughaty.

Looking closer at the economies from Central anstdfa Europe, our data
revealed heterogeneity in terms of developmentatoones concerning both
inventive activity and institutional quality. Theuntry-leaders in both categories
are those CEECs which entered the European Uni@00d and ahead of their
neighbors. These six leaders, namely Slovenia, idatizstonia, the Czech
Republic, Hungary, and Poland, have reached thgeftent point on the WGI
axis, but have not crossed the threshold of ingardictivity yet. They are close to
it, however. In particular Slovenia, with about 2@atents per million of
population, is closing the gap with developed cerparts and is moving into the
category of world invention leaders.

The institutional indices used in this report (W&ld DTF) are broad-
spectrum indicators of institutional quality. Thesflect a general institutional
environment and are a combination of many facttine. WGlIs are the reflections
of the development of demaocratic institutions, tatpry quality, rule of law, and
other governance criteria. The World Bank Doing iBess Index ranks
economies on the ease of doing business, incluzhisg legal infrastructure like
the protection of property rights or contract ecéonent. The accumulative effect
of these institutions (not necessarily aimed ataading innovation per se) may
result in the intensification of inventive activity
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Streszczenie

BADANIE POROWNAWCZE ROLI INSTYTUCJI
W KSZTALTOWANIU NARODOWEJ DZIALALNO SCI
PATENTOWEJ W KRAJACH NA SREDNIM POZIOMIE ROZWOJU

Celem artykutu jest ukazanie znaczenia instytucjiksztattowaniu poziomu
narodowej dziatalnéci wynalazczej. ,\Wynalazczé, jako czesé¢ sktadowa procesu
innowacji, mierzona liczp przyznanych patentdw, usesma jest za jedn z sit
napedzajcych wzrost gospodarczy. Weip ekonomii instytucji, czynnikiem stymylym
wzrost gospodarczygssprawne instytucje. @&t artykut bada zalaasé miedzy krajow
zdolnacig patentow, a jakacig krajowych instytucji. W wyniku przeprowadzonejleaya
zaobserwowano wygiienie efektu ,progu dziatalngi wynalazczej“. Efekt ten obrazuje,
Ze W momencie agjniecia przez kraj okrdonego poziomu rozwoju otoczenia
instytucjonalnego, w rezultacie poprawy klimatuzsjajgcego powstawaniu innowaciji,
liczba zgtaszanych wnioskéw patentowych zaczyrzkszyzrastd. Artykut wzbogaca
migdzynarodowy dorobek naukowy, potwierdzarnaczenie fundamentalnych instytuciji,
jak rzgdy prawa i wolné¢ wypowiedzi, w stymulowaniu krajowej innowacy@o
Ukazano,ze kraje nasrednim poziomie rozwoju, w tym gospodarki Eurdpydkowo-
Wschodniej, w ktérych jaké instytucji nadal nie oggreta poziomu krajow najwigj
rozwinietych, nie przekroczyly jeszcze ,progu dziatakionvynalazczej’. Jednak w tych
sparod paistw regionu, ktére jako pierwsze przysty do Unii Europejskiej, w wyniku
harmonizacji otoczenia instytucjonalnego, gpga intensyfikacja dziatalni patentowe;.

Stowa kluczowe innowacje, statystyki patentowe, dzialalgatentowa, dziataln@
wynalazcza, instytucje, wskak jakasci instytuci



