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Abstract: This paper aims to study the way that the efforts put into increasing one of the 
most significant competitiveness pillars (innovation) and results (especially Patent, Marks 
and Designs production and application) correlate for the Romanian economy in the last 
decade. We will then use as effort indicators the R&D expenses and the Innovation costs, as 
reported by the National Institute of Statistics and as result indicators we use the number 
and provenience of Intellectual Property (IP) activity registered with World Intellectual 
Property Organization, as well as GDP. 
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1.  Introduction and literature review 

 
It is well known that competitiveness and innovation are linked in a natural as well as 
sophisticated way, meaning that unsurprisingly innovation brings competitive 
advantage, but also leading potential, in a word superiority on different aspects. Within 
a dynamic and strongly competitive marketing environment, the most important 
requirement for the success […] is competitiveness (Madar and Neacşu, 2013).  

The development of SMEs plays an important role, these companies create a 
competitive environment and contributes to the correct distribution of revenues 
within the economy (Bărbulescu, Hapenciuc, Moroşan, and Costea, 2015).  How 
much of the innovative potential of a national economy can be stimulated thru 
public policies and how much of it resides naturally within populations abreast it is 
difficult to discern. However, we will assert to demonstrate a faded link between 
R&D public efforts and a quantifiable increase in competitiveness due to these 
“stimulating” policies.  

We shall start with a literature review on two aspects, as revealed by the scope 
of the paper, namely: on competitiveness and its indicators, as well as on innovation 
linked to productivity increase. The understanding of innovation as a key driver to 
competitiveness has its roots in the works of Schumpeter, who described  market 
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dynamics as a process of creative destruction. Later he developed further this 
concept, referring it as a process of “creative accumulation” (Dobrinsky, 2008). The 
competitiveness concept apply both to the national range as to the sectoral level; we 
base the national competitiveness performance on the sectoral competitiveness 
indicators, the same way that global indexes of competitiveness (used by WEF and 
IMD - Institute of Management Development) use national performance indicators 
in order to imbricate world classification of countries. 

Competitiveness can be quantified, or at least can be used as ranking criteria. 
The World Economic Forum (WEF) is well known for measuring the level of 
worldwide economies national competitiveness yearly, based on a twelve pillars 
system. WEF is not a benchmark but it measures the respective factors with a 
specific method and ranks the countries according to it, while the reports based on 
the Lisbon Plan compare the facts to a previously planned objective. 

Authors mention that the objectives are determined based on the situation of the 
member countries which differ a lot from the situation of the new ones which sometimes 
make the comparison difficult or even impossible (Nagy, 2010). It is not only the WEF 
that measure and benchmark the global competitiveness yearly. There are some 
structural indicators calculated in the EU countries, reunited in the called Lisbon 
Scorecards, as they were established in the Lisbon Strategy for Europe in order to 
increase the European countries competitiveness in the battle of globalization. 

Every competitiveness index must start from a measure of national 
competitiveness performance (variable depending on analysis) bordered by activities 
which imply the competition with other countries (Coculescu, 2008). The impact of 
public debt levels upon economic growth and competitiveness was approached in a 
study realized by authors (Dincă and Dincă, 2015) on a sample of 10 former 
communist countries from Central and Eastern Europe. As to the link between 
innovation and productivity increase, various authors stress on the importance of the 
national environment (institutions, policies, strategies) that encourage at different 
levels the innovative processes in the economy and create an upright, effervescent 
milieu for new ideas.  Innovation is particularly important for economies as they 
integrate the new knowledge into production process for creating modern 
technologies in order to maintain the companies and the nations’ competitive edge. 
This requires an institutional environment that is conducive to innovative activity, 
supporting both the public and the private sector. Competitiveness is approached as 
concept in link with variables on the micro and macro environment in several 
studies (Dincă and Dincă, 2009) both for the private sector as for the public 
organization, which also recognize the concept (Băcanu, 2008). 

The importance of a solid institutional environment becomes even more 
apparent during an after-crisis economic recovery. Innovation is not possible 
without institutions that guarantee intellectual property rights […] so innovation and 
institutions are not only related to each other, but also tend to reinforce each other 
(Taranenko, 2010). 
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Other authors (Joumandreu, 2009) point out that the positive impact that R&D 
investment has on (general) welfare surpasses its cost, but only a small part of this 
impact is appropriable privately in the form of revenue. This is why private 
investments on innovation tend to be suboptimal, so public policies have to be put in 
place in order to sustain innovative activities. We will focus on the uprightness of 
this particular approach.  
 
 
2. The link between competitiveness, innovation and patent applications 

 
WIPO stands for World Intellectual Property Organization and is the global forum 
for intellectual property services, policy, information and cooperation. It is the 
global aggregator of patterns and intellectual property throughout the world. All 
innovations and property rights apply in principle to be protected throughout this 
organism (for worldwide intellectual protection) or to a similar (national) one in 
order to protect the author’s rights to fruitfully use their innovation as well as related 
products and services in a limited geographical area. 

The ultimate measure of competitiveness as general concept in economy is the 
actual profit and the accumulation of wealth. In the case of countries, other non-
pecuniary measurements might be considered to appraise the competitiveness rank 
(e.g. international standing, standard of living, size of the economy, size of the 
military, welfare volume, foreign investments, etc). 
 

 
Table 1. Main contributors to the IP activity, per Patent Offices worldwide,                    

2013 and 2000 
Source: WIPO Statistics Databases, 2014 and 2001 

 
As illustrated in Table 1, the number of patent applications worldwide went 

up in 13 years from 1,380,200 in 2000 to almost double, that is 2,567,900 
applications received in 2013 and 9% up as compared to 2012, as recorded by the 
WIPO statistics. Top five contributors in 2013, that gather as much as 81% of the 
applications, are the Patent Offices from China, USA, Japan, Republic of Korea and 
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EPO (European Patent Office), but only the Offices from USA and Japan kept a 
place on top 5, while EPO went up at a steady pace, along with Republic of Korea 
(after 1995), and, expectedly China grew exponentially after 2005. During the 
decade, the Brazilian Patent Office went on top 5 occasionally, chasing the Japanese 
one out of the top. These are the aggregators of patents, meaning that they gather the 
innovative flow in their specific geographical area.  

Out of the uppermost Offices that receive applications, the fields that require 
the most attention in protecting intellectual property are: IT, Electrical machinery 
and energy, Measurement, Digital communication, and Medical Technology. These 
fields concentrate from 25% (Republic of Korea) to 37% (US) of the published 
patent applications in 2012. The number of applications in the depicted fields went 
up by 342% from 2000 to 2012, showing a clear trend towards innovation in high 
technology and need to protect the associated competitive advantage.   

We will start the logical link between competitiveness and patent applications 
with a blunt definition of the innovation process: an improvement in way of doing 
things. The improvement translates economically in lower costs or higher benefits, 
thus better competitive situation. A direct and logical consequence of an innovation 
is a patent application. The inventor wants its rights to be recognized and protected 
in his immediate business environment or at a larger scale if necessary. 

Consequently we consider that the competitiveness of a particular national 
economy is directly correlated with the number of patent applications submitted by 
its nationals, whether they are residents or non-residents, even more so when the 
distinction between categories is actually documented by the relevant statistics. 
Whether the residents are innovative as depicted by the number of patent 
applications, or they become productive in terms of innovating outside their national 
borders, is a sanity indicator of the national environment and, ultimately, of the 
effectiveness of public policies sustaining innovation. 

 
 

3. Linkage between Intellectual Property activity and Global Innovation Index 
 
We take into consideration the top five ranks group of countries (Table 2), then the 
next five as recorded  and ranked by the number of applications from nationals in 
2013. China holds the first place on all areas of IP, while USA seconds only for 
Patents and Marks. Top five maintains generally the same group of countries for 
these categories of IP activity, while the Designs category consecrates an 
unexpected rank 4 for Turkey (27 and 7 for Patents and Marks) and 5 for Italy                 
(11 for Patents and Marks), respectively. Romania ranks on a 33 to 44 position in all 
categories of IP filing (both for resident and non-residents applications), while 
scoring poorer on the Global Innovation Index in 2013 (no 48) and even lower in 
2015 (no 54). Is there a correlation between the data series?  
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Table 2 illustrates a rather unexpected correlation between rankings on 
Intellectual Property (IP) activity per countries and the Global Innovation Index 
(GII), calculated for 2013. We use the Pearson correlation (r) to illustrate the 
potential link between the proposed data series and find a surprising dispersed result 
in associating the three forms of IP activity with the Global Innovation index (GII). 
While Patent filing seems to correlate positively with the GII (r=0,43227), Designs 
application correlates poorly with the same index (r=0,1263) and Marks claim 
correlates negatively with GII (r=-0,1811). 

 

 
Table 2. Top rankings in the IP activity in 2013 per countries and GII rankings 

(2013, 2015) 
Source: WIPO Statistics Databases, 2013, 2014 and 2015 

 
While in the top 5 concerning the IP filing activity we find China, USA, 

Germany, Japan and Korea, the Global Innovation Index only retains USA ranking 
at 5 and the rest of the top five in IP activity rank only outside top 10 (going as far as 
no 35 for China, otherwise no 1 in IP). Why is this happening? 

It has obviously to do with the methodology used to rank countries on the two 
series of data. While IP activity only takes into consideration the number of 
applications filed over a period of time, the GII has a multitude of criteria used to 
rank the countries, based on an Innovation Efficiency Ration that is designed as a 
combination of two sub-indexes based on Innovation outputs and inputs 
respectively. Amongst them, the most significant inputs that are measured are: 
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Infrastructure (Communication and Technology, general infrastructure and ecologic 
sustainability), Market sophistication (investment, trade and competition), Political, 
legal and business environment, Human capital (education in general and 
particularly tertiary education), Research and development (R&D) expenditures and 
finally Business sophistication (knowledge absorption and innovation linkage). On 
the outputs we cite: knowledge creation, impact and diffusion, and creative 
substance (products and services, intangible assets and online creativity).  

 

 
Fig. 1. Top rankings in IP filing and Innovation index in 2013 

 
In the terms described above, innovation has multiple facets that go beyond 

the IP filing, exploring further the “innovation spaces” and “clusters”, as well as use 
and diffusion of R&D expenditures in economy and innovation processes. It is how 
it can be explained that Switzerland for example ranks first in GII system both in 
2013 and 2015, while scoring 8 and 12 into patents, marks and designs application. 
Similarly, Sweden, UK and Netherlands hold the 2 to 4 ranking as in GII in 2013 
and 2015, while IP activity situates them on positions varying from 7 (UK in Patents 
filing) to 27 (Sweden in Marks application). It is clear that only IP activity is 
insufficient to properly appraise the innovation potential of an economy, while 
remaining however an important indicator of the latter. 

 
 

4. Link between official R&D expenditures and Romanian IP activity 
 

Intellectual Property filing activity is recorded separately for residents and non-
residents applicants, offering an interesting angle on the motivational national 
environment for innovators in their home countries. 

As depicted in Table 2, the relevant statistics as published by WIPO place 
Romania on an overall position (44 for Patents, 33 for Marks and 34 for Designs 
application in 2013) out of which rankings 37, 30 and 29  come from the residents’ 
innovation activity. Comparing to 2012, the resident IP activity placed Romania on 
positions 35 for Patents, 30 for Marks and 32 Designed registered, out of a total of 
23,595 applications filled by residents. In 2011 we find Romania on ranks 30 for 
Patents, 26 for Marks, and 30 fir Designs applications from residents, which gives us 
a quite clear image of a declining activity in IP from the residents’ side. Is this in 
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anyway linked with the public and private sectors efforts measured in the R&D 
expenditures percentage of the GDP? Table 3 illustrates the evolution of these 
indicators between 2000 and 2013, traversing the 2008 crisis. 

 

 
 

 

Table 3. Romanian R&D expenditures as % of GDP (2000-2013) 
Source: Romanian Institute of Statistics (INSSE) 

 
 

Corroborated with R&D expenditures infused in the Romanian economy, we 
find that registered IP results is extremely meager, even in intervals with positive 
dynamics in stimulating innovation thru public policies and investment in research. 

When looking at the Global Innovation Index for Romania in 2015, we find 
that, unsurprisingly, Romania scores a very low 27,8% in Human capital and 
research Innovation pillar, with 38,6% average score in Education, 32,6% in 
Tertiary Education and only 12,1% (lowest of all scores in measuring Innovation) 
for the R&D activity (Number of researchers per million population, Gross 
expenditure on R&D, as % of GDP and University ranking, average score top 3). 

 
 

5. Conclusions 

Although the Romanian public and the body politic are displaying increasing efforts 
in raising the economy’s competitiveness through innovation, we find a very poor 
correlation between this type of input and the innovation outputs. While R&D 
expenditure are increasing at a steady pace in absolute figures between 2000 and 
2008 (from 0,30 to 1,05 billion lei), the after crisis rebound is less noteworthy (from 
0,78 to only 0,69 billion lei in 2013), showing that the increase of GDP did not 
accomplish a fair distribution towards possible effective innovation stimulators of 
further performances.  

The lack of correlation suggests that the Romanian research expenditures are 
not having the desired effect because the number of Romanian applications stays 
very low (despite efforts made in increasing R&D expenditures level) demonstrating 
an important scarcity of innovation in the Romanian economy.             
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