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ABSTRACT 

In this study the relationship between number of scientific article citations and 

Universities entrepreneurial activities in Turkish Universities has investigated. 

Tubitak’s entrepreneurial and innovative index rankings for 2011 – 2015 (EIUI) and 

Webometric’s Ranking of scientists in Turkish institutions based ranking (WGS) and 

WGS per academician based ranking (WGSP) have been issued with spearman 

correlation coefficient to find an answer to this. The correlation between EIUI’s and 

WGSP is quite higher than the correlations between EIUI’s and WGS. 2012’s EIUI has 

the most correlation with WGSP the correlation between them is strong. This shows 

that the time of maturity for number of citations is important indicator for using the 

number of citations in the EIUI decision model. 

Keywords: Entrepreneurial Universities, Innovation, Turkish Scientists, Google 

Scholar Citations 

 

INTRODUCTION 

The movie named “Prestige” started with a lecture of a magician: 

Every magic trick consists of three parts, or acts. The first part is called "the pledge." The 

magician shows you something ordinary. A deck of cards, a bird or a man. He shows you 

this object. Perhaps he asks you to inspect it, to see that it is indeed real, unaltered, 

normal. But, of course, it probably isn't. The second act is called "the turn." The 

magician takes the something ordinary and makes it something extraordinary “pulling 

something out” or “making something disappear”. But this isn't enough. You have to 
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bring it back. That's why every magic trick has a third act. The hardest part. The part 

called “the prestige”.  

Economic realities is very similar to this illusion processes. First you present something to 

the customers (or mass individuals of the economic system) Then that ordinary thing 

becomes extraordinary with marketing strategies and advertisement hypnosis inflation of the 

bubble. The nature of the over inflated bubble requires a boom as World wide web boom, 

mortgage boom. The prestige act requires innovation at the last phase. The prestige of the 

economists is hidden at there. 

Similar to the theory of evolution’s survival of the fittest principle, economies as an organism 

needs a constructive destruction, an innovation. Innovation has to be central to any 

meaningful response to global crises. A new economic paradigm cannot be rebuilt by 

excluding the universities. In the future, the buildings where well-paying, sustainable jobs 

formed, and a better life provided to us all in a sustainable way in the global economy, are not 

banks, plazas, but research labs, classrooms, and innovation centers where knowledge 

translated into the products or services and sustainable global economy. 

An short look to historical development of Research university in World could be seen at 

Thorp & Goldstein[1]:  

German diplomat Wilhelm von Humboldt founded the University of Berlin in 1809 as an 

institution of change. Cornell University was founded in 1865 as our first modern 

research university. Cornell was the result of a partnership between an academic, 

Andrew D. White, and an entrepreneur, Ezra Cornell, the founder of Western Union. 

Soon after, in 1876, a second such partnership between Johns Hopkins, a railroad man, 

and Daniel Coit Gilman, an academic, resulted in the creation of Johns Hopkins 

University. The University of Chicago was established by John D. Rockefeller and 

William Rainey Harper for the purpose of spreading “useful knowledge.” Stanford 

University was estab- lished by Leland Stanford, another railroad man, to help young 

people undertake a “useful life.” 

Entrepreneurs innovate so do the Universities. The union of this two distinct identities is the 

main challenge of the new balance. In other words at the center of the new economic system 

must be an “Entrepreneurial University”. 

Entrepreneurial University is the commercialized version of Research Universities. Research 

universities produce knowledge but entrepreneur university produce knowledge and 

transform it to commercial product. 
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This study’s main question is  “is there the relationship between scientific article citations and 

Universities entrepreneurial activities in Turkey?”. Tubitak’s entrepreneurial and innovative 

index rankings for 2011 – 2015 and Webometric’s Ranking of scientists in Turkish 

institutions based ranking issued with spearman correlation coefficient to find an answer to 

this question. 

WEBOMETRIC’S RANKING OF TURKISH SCIENTISTS ACCORDING TO 

GOOGLE SCHOLAR CITATION DATABASE 

The Turkish Scientist Ranking database was built with data collected during the third week of 

May 2016 (16 may 2016)  from the public profiles of researchers working in Turkish 

(Turkey, Europe/Asia) institutions. It is a ranking of the scientists according to their declared 

(voluntarily) presence in the Google Scholar Citations database. 

Turkish University rankings according to the number of citations of their academic staff 

which have h-index greater than 9 is shown at Table 1. 
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Table 1 Top 100 Turkish Universities based on WGS 

To examine the citation number or the citation number per university additional ranking 

according to WGS per academician numbers[3] have done. This ranking (ranks) have not 
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contain all Turkish universities but 62 Turkish universities which could enter to the EIUI list 

from 2012 to 2015. This list can be seen in Table 2 

 

Table 2 The EIUI List University's ranking based on WGSP 
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The list consists of the Top 4342 Turkish scientist’s profiles (with h-index ≥ 10) ranked first 

by h-index
1
 in decreasing order and, when ties appear, total number of citations used as a 

secondary criteria. 

Google Scholar is a free very large bibliographic database. Its current size is over 160 million 

unique documents, many of them with links to openly available full-text versions. This is 

almost three times the current coverage of the competitors like WoS/Thomson or 

Scopus/Elsevier[2]. 

The data taken from webometric’s website used to rank the Turkish universities according to 

their academic staff’s studies number of citations. The h-index don’t used as a factor because 

the top h-indexed academic staff obtain this index with ATLAS project studies of their 

collaboration at CERN. 

ENTREPRENEURIAL AND INNOVATIVE UNIVERSITY INDEX 

TÜBİTAK  have initiated calculating an index for creating awareness on entrepreneurship 

and innovation to university administrations in Turkey called Entrepreneurial and Innovative 

Universities Index (EIUI). TUBITAK has calculated EIUI every year starting from 2012. 

This index contains 50 Universities and published this first 50 Turkish universities every 

year. 

This index consists of 23 indicators at 5 dimensions. These dimensions are[4]: 

1. Scientific and Technical  research competence 

2. Intellectual Property pool 

3. Collaboration and interaction 

4. Entrepreneurship and Innovation culture 

5. Economic Contribution and Commercialization 

The 23 indicators are: 

 Number of Scientific Publication 

 Number of Citations 

 Number of Projects of R&D Innovation Program 

 Amount of fund taken from R&D Innovation Program 

                                                             
1 H- index is the maximum number of h such that the citations, that cited the related 
scientist’s article, has h citations at least. 
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 Number of Scientific Awards 

 Number of Personnel has PhD degree 

 Number of Patent applications 

 Number of Patent documents 

 Number of utility model / industrial design registration 

 Number of international patent registration 

 Number of R&D Innovation Projects with University industry collaboration 

 Total amount of fund taken by R&D Innovation Projects with University industry 

collaborationı 

 Number of R&D Projects with international collaboration 

 Amount of fund taken from international R&D Innovation Projects 

 Number of faculty members / University students in circulation 

 Number of lessons related with technological management, innovation and 

entrepreneurship 

 The number of full time employees which are working at TTO, Tech Center, 

Technopark, Incubation Center 

 Availability of TTO 

 Number of course or certificate programs related with technological management, 

innovation and entrepreneurship to outside of the university 

 The number of firms belonged to academicians which are working at TTO, Tech 

Center, Technopark, Incubation Center 

 The number of firms belonged to university students or alumnies of last 5 years 

which are working at TTO, Tech Center, Technopark, Incubation Center 

 The number of employees which are working for the firms belonged to 

academicians which are working at TTO, Tech Center, Technopark, Incubation 

Center 

 The number of international patent / utility model / industrial design licensed 

METHOD AND RESULTS 

EIUI rankings of 2012-2015 and Google Scholar Number of Citations obtained by 

Webometrics for Turkish Academicians based ranking(WGS) have issued and between EIUI 

and WGS the Spearman Rank Correlation Coefficient has calculated. 
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Method 

In this study enterpreneurial and innovative universities index from 2012 to 2015 (I2012, 

I2013, I2014, I2015) and WGS rankings for 2016 have merged as in Table-1. After this 

Spearman Rank Correlation Coefficient has calculated with this data. 

Spearman Rank Correlation has been offered by a Psychologist Charles Spearman in 1904. 

𝜌 = 1 −  
6  𝑑𝑖

2𝑛
𝑖=1

𝑛 (𝑛2−1)
  burada 𝑑𝑖 =  𝑅𝑋𝑖 − 𝑅𝑌𝑖  

And 𝑅𝑋𝑖  is the rank of i’th element in the X vector and 𝑅𝑌𝑖  is the rank of i’th element in the Y 

vector. 

 

Table 3 EIUI Index Rankings from 2012 - 2015 merged with WGS and WGSP 

Before the calculation the two vectors are ranked in ascending order. Then the rank of the 

elements written down. The final dataset have used is shown at Table 3. 

Spearman Rank Correlation is used for investigating a relation between two random 

variables. The hypothesis of this statistical tests are 

𝐻0: X and Y are independent from each other 

𝐻1: There is a relation between X and Y and the desicion rules are. 
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İf 𝜌 > 𝑡𝑛 ,1−
𝛼

2
 or 𝜌 < 𝑡𝑛 ,

𝛼

2
 𝐻0 is rejected with 𝛼 significance. These t values are the critical 

values of Spearman Tables[5]. 

Spearman Correlation Coefficient is a non parametric measure and could be applied to the 

data in the normal or ordinal scale. 

Data does not need to normally distributed and Speaarman Correlation Coefficient can take 

values between -1 to 1. 

The meaning of values for Spearman Correlation is as follows: 

 0 to 0.19 - very weak 

 0.20 to 0.19 - weak 

 0.40 to 0.59 - moderate 

 0.60 to 0.79 - strong 

 0.80 to 1.00 - very strong relationship[6,7]. 

RESULTS 

The values of Spearman Coefficient between EIUI – WGS 2016 are  given in Table 4. 

  I2015 I2014 I2013 I2012 WGS2016 WGSP 

I2015 1 0,908 0,914 0,852 0,394 0,454 

I2014   1 0,933 0,862 0,45 0,515 

I2013     1 0,905 0,57 0,547 

I2012       1 0,546 0,696 

WGS2016         1 0,633 

WGSP           1 

Table 4 Spearman Correlations 

The coherence between TEIUI 2012-2015 is quite high. The Spearman Correlation 

Coefficients between this variables takes values in 0.852 – 0.933 interval. This high 

correlation shows that the change in the TEIUI list is fairly slow. The highest correlation 

between 2013 – 2014 and the lowest correlation is between 2012 - 2015. All the intra 

correlations of EIUI are very strong. This implies very slightly difference of the ranking takes 

place year by year. 

The correlation between I2015 and WGS is 0,394 and  weak. The number of citation’s impact 

on 2015’s EIUI is very low. 
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The correlation between I2014 and WGS is 0,45 and  moderate. The number of citation’s 

impact on 2015’s EIUI is moderate. 

The correlation between I2013 and WGS is 0,57 and  moderate. The number of citation’s 

impact on 2015’s EIUI is moderate. 

The correlation between I2012 and WGS is 0,546 and  moderate. The number of citation’s 

impact on 2015’s EIUI is moderate. 

The spearman rank correlation coefficient has effected from the time passed between the 

publishing date and the citation of articles this can be the reason of the weak relationship 

between EIUI 2015 and WGS, the indicator dominance varies year by year, the variance of 

quality of the studies changes. Number of Citation is an indicator for the quality of the 

research. EIUI 2013 and WGS correlation is the highest and break the monotonicity of the 

correlations over years of Index. 

The correlation between I2015 and WGSP is 0,454 and  Moderate. The number of citation’s 

impact on 2015’s EIUI is moderate. 

The correlation between I2014 and WGSP is 0,515 and  Moderate. The number of citation’s 

impact on 2015’s EIUI is moderate. 

The correlation between I2013 and WGSP is 0,547 and  Moderate. The number of citation’s 

impact on 2015’s EIUI is moderate. 

The correlation between I2012 and WGSP is 0,696 and  Strong. The number of citation’s 

impact on 2015’s EIUI is strong. 

Correlation between Number of Citation Per Academic Staff in related university and EIUI is 

moderate and strong.  

The correlation between WGS and WGSP is 0,633 and  Strong. The number of citation’s 

impact on 2015’s EIUI is moderate. 

CONCLUSION 

The correlation between number of citations per academician and EIUI is stronger than the 

correlation between number of citations and EIUI. According to this result while calculating 

EIUI, using number of citations as a factor is quite biased. 
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The relation between EIUI 2012 and WGS or WGSP is the stronger than the other years 

correlations This shows that using Number of Citations or Number of Citations per 

academician as a factor while calculating EIUI, adds time as a variable to the model and this 

makes the newer universities go backward at the ranks. This evidence also means that the 

EIUI index of related year is not just a point of that year but the point of universities past 

years as well, This points to the EIUI decision model must rearrange for equity. 

Citations are effective 4 – 8 years after from the scientific articles publish date, this variable 

could be added as 6 year shifting it to the future. In other words while calculating EIUI of 

2016, Google Sitation Value of 2022 must be issued. The other indicators have their own 

time of maturities. So they all must be shifted to the same time for using them in a model. 

Atlas Project is another issue for the number of citations, it effect enourmously the ranking so 

if number of citations issued for the EIUI calculations, at least the citations from the atlas 

projects oriented paper must be excluded. 

İf the number of citations makes the university more entrepreneurial then it means that the 

more the university has medical doctor, the more entrepreneurial it is. While calculating the 

number of citations this issue must be reviewed. To give an example to this İstanbul 

Medeniyet University is at 8th rank with 54161 citations and 441 academicians 50 of them 

have h-index greater than 10, first 17 academicians (number of citations is greater than 1000 

selected) has 34161 citations and 14 of them is from medical school with 26163 citations. 

EIUI’s indicator list must be reviewed using entrepreneurship and innovation context. 
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