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UMK Research Strength 

Sub title  

Publications and Co-Authorships 

Competencies 

Interdisciplinarity  

Collaborations 
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Publication output 2006-2010 

Publication output stable over 6 years 

Physics, Astronomy and Chemistry  

are among most popular science areas 
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International Co-authorship vs. International Cooperation 

Does this match – are we doing the right things? 

International Cooperation - Bilateral Agreements (excerpt from http://www.umk.pl) 

FRANCE 

1. Université d'Angers  

  
GERMANY 

1. Bundeswehr Universität München  

2. Carl von Ossietzky Universitat Oldenburg 

3. Ernst Moritz Arndt Universitat Greifswald 

4. Georg-August-Universitat Gottingen 

5. Otto-Friedrich-Universitat Bamberg 

6. Studentenwerk Gottingen 

7. Technische Universitat Ilmenau 

8. Universitat Rostock 

Institution  Country  Co-authored articles 

Ruhr-Universitat Bochum Germany 64 

Universite Joseph Fourier France 63 

Universite de Toulouse PRES France 61 

Universite Paris 6 France 60 

University of Erlangen-Nuremberg Germany 58 

Universite Paris 7 France 56 

University of Tubingen Germany 55 

University of Hamburg Germany 53 

Ecole Polytechnique France 53 

Max Planck Institutes - Baden Wurttemberg Germany 52 
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Article Output per Subject Area (2011) 

• 15.5% of published articles are within 

Physics&Astronomy, however it 

contribute to 29,5% of the 

competency articles 

 

 

 

 

 

 

• Medicine (Health Sciences, Med. 

Specialities, Brain Research, Health 

ciences) contribute 26,3% to 

publications vs. 14,1%  to 

competencies 

Note: Scopus subject classification used 
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Research Strength and Focus Areas of UMK 

 UMK is already leading these specific 
competencies or is on the edge of 
becoming leader 

  Coloured bars and positioning on the 
ring indicate subject area where it is 
connected to 

 Most of interdisciplinary bubbles do 
have blue bar  

• Chemistry has the highest degree of 
interdisciplinarity and connects several fields 
such as Medicine, Engineering, Biotechnology 

 Research Strength  
• Math&Physics, Chemistry, Medicine and 

Biology/Biotechnology 

 MEDICINE BIOTECHNOLOGY 

INFECTIOUS DISEASE 

BIOLOGY 

EARTH SCIENCE 

ENGINEERING 

CHEMISTRY 

MATH & PHYSICS 

COMPUTER SCIENCE 

SOCIAL SCIENCE 

BRAIN RESEARCH 

HEALTH SCIENCE 

HUMANITIES 
Interdisciplinary 

Research Areas 
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Competencies development over time 

2011 

56 competencies 

2010 

57 competencies 

2009 

53 competencies 

Stable number of competencies over the last 3 years 

Prevaliance of „hard” and „medical” specialties 

„hard” sciences trend towards Computer and Decision Sciences 

„medical” specialties expand towards Biochemistry, Genetics and Molecular Biology and tend 

to collaborate with Chemistry and computer sciences 

Visible growth of interdisciplinary research areas 

CAGR 

2,8% 
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Competencies development over time – Shanghai list examples 

2011 2010 2009 

Cambridge 

No. 5 

Oxford 

No. 10 

Charles University 

Top 200-300 

246 256 236 

264 271 290 

174 184 203 

CAGR 

4,2% 

CAGR 

4,8% 

CAGR 

8,0% 
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Table View of Compentencies 

 UMK is the publication leader in 17 comp’s out of 56 

 UMK is quite recent in their Research Strength 
• 9 with Innovation Leadership (see next slide) 

 Publication Impact in terms of citations is rather low (4 with  

Reference leadership) 

 UMK’s competencies are mostly growing their share 

 UMK’s competencies are mostly in relatively small fields 

 UMK’s competencies are mostly in growing fields 
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Methodology: how we defined “strengths” 
 

Definition ③：”Innovation” Leadership 

• An institution/country is considered an Innovation leader if it is building on 

more recent discoveries in a field. An institution/country is considered an 

Innovation leader for a competency if it has a higher SotA value than the 

publication leader, and its RAS is > 0.8.  

Defined as “Competency” when the field is large enough in terms of number of 

publications and when institution has at least one of the leadership types 

Definition ①：”Publication” Leadership 

• The institution/country with the greatest Relative Article Share (RAS) is 

the publication leader in a competency. A publication leader can be seen 

as moving a research area forward. 

Definition ②：”Reference” Leadership 

• A reference leader is the institution/country with the greatest share of 

highly cited articles (greatest Relative Reference Share (RRS)) in a 

competency, compared to other institutions/countries. RRS is a relative 

measure of how influential an institution/country or author is within a 

particular competency. 

11 
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Matrix View 

How can we increase our market 

share in these research areas? 

 Active “Recruitment” 

How can we defend our presence 

in these research areas? 

 “Retain” key talent 

How can we get the highest 

impact out of these research 

areas? 

Research areas that are 

internationally declining with low 

article share 
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Collaboration worldwide 

1 
Number of institutions 

within this country with 

co-authored articles 
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Collaborations in Europe 
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Example Spain 

Are there better potential partners? 

http://www.umk.pl/wspolpraca/umowy/ 
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UMK and its peers 

Sub title  
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Quantity as a prerequisite of Quality 

Total number of publications per year 
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Polish publications: Top 12 contributing institutions 

• UMK contributes to 2,6% of all polish articles indexed in Scopus 

• Low number of Citations per Article (CPA) of UMK is correlated with low international collaboration 

• 31% of articles are co-authored international in total, which is the lowest of 5 compared universities 

NOTE: 5 years (2006-2010) data was  used for this analysis 
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Number and structure of competencies 

Number of 
Competencies 

UW 64 

UJ 100 

UMK 56 

UAM 54 

UWr 40 
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Competencies development over time 
2011 2010 2009 

UMK 

UW 

UJ 

UAM 

UWr 

72 74 64 

53 57 56 

85 100 100 

48 53 54 

46 46 40 
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Structure of the Research Strength 

 UJ and UMK show competencies in Medicine, driven by the Medical 
Departments 

 Smaller universities (UMK, UAM and UWr) develop more interdisciplinary 
research than big ones (UW, UJ) 

 Number of competencies is stagnant as compared to key world universities. 
Slow development of interdisciplinary competencies – UMK and UJ in lead. Is 
this a positive influence of medical faculties? 

 Overall:  

• Warsaw and Jagiellonian are most prolific 

- highest article output 

- more competencies 

• UMK similar to Wroclaw and AMU in article output, but due to quality of reseach 
and diversity (Medical Dept) shows more competencies than both of them. 
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General numbers 

 If normalized, in terms of article output UMK is comparable with 

other universites 

 Normalization per 100 Researchers shows excellent rate of 

competencies in comparison with peers 

Size Total

Number of 

Researchers 

2010

Publications 

Total (2007-

2011)

Number of 

Competencie

s

Publications 

per 

Researcher

Competencies 

per 100 

Researchers

UMK 40000 2000             3 818    56                  1,9                       2,8    

UW 60000 3240             6 446    64                  2,0                       2,0    

UJ 55000 3650             8 325    100                  2,3                       2,7    

UAM 53000 3000             3 894    54                  1,3                       1,8    

UWr 45000 1700             3 332    40                  2,0                       2,4    

Some Facts on UMK and it's peers
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UMK and its research areas 

Sub title  

Publications, Authors and Co-Authorships 



Data source: SciVal Spotlight Map 2011, SciVerse Scopus – 15th January2012 

International collaboration with top countries 

* International are the  Top 11 publishing countries worldwide: United States, United Kingdom, China, Japan, Germany, France, Spain, Canada, Italy, Russia,  India 

Internationally coauthored articles as % of all articles 
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Biology/Biotechnology/Biochemistry/Agriculture 

7 Research Strengths 

24 Research Strengths 
6 Research Strengths 

16 Research Strengths 

12 Research Strengths 
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Biology/Biotechnology – UMK compentencies 

560 articles within 

Biology/Biotechnol

ogy/Biochemistry/

Agriculture. 

? 
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Earth and Planetary Sciences 

4 Research Strengths 

2 Research Strengths 

6 Research Strengths 

6 Research Strengths 

2 Research Strengths 
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Earth Sciences – UMK compentencies 

69 articles within 

Earth Sciences 
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Chemistry 

14 Research Strengths 

13 Research Strengths 

14 Research Strengths 

16 Research Strengths 

11 Research Strengths 
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Chemistry – UMK compentencies 

676 articles within 

Chemistry. 
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Social Sciences, Arts and Humanities 

2 Research Strength 

6 Research Strength 

3 Research Strengths 

6 Research Strengths 

NO Research Strengths 
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Social Sciences – UMK compentencies 

115 articles within 

Social Sciences. 
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Mathematics, Physics and Astronomy 

17 Research Strengths 

26 Research Strengths 
34 Research Strengths 

17 Research Strength 

19 Research Strengths 
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Mathematics, Physics and Astronomy – UMK compentencies 

1121 articles within 

Math, Phys, 

Astronomy 
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Computer Sciences 

1 Research Strength 

1 Research Strength 

6 Research Strengths 

1 Research Strength 

5 Research Strengths 
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Computer Sciences – UMK compentencies 

204 articles within 

Computer Sciences 
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Medicine 

5 Research Strengths 

39 Research Strengths 

2 Research Strengths 

7 Research Strengths 

22 Research Strengths 
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Medicine – UMK competencies 

1425 articles within 

Medicine 

? 
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Conclusions 

Sub title  



Data source: SciVal Spotlight Map 2011, SciVerse Scopus – 15th January2012 

 UMK, UAM and UWr have flat article output, contrary to UJ and UW 

 UMK is publishing at the same level (articles per researcher) as other key universities in Poland 

 UMK has good recency in terms of referenced papers, however citation impact is the area for improvement 

 UMK collaborates with many universities, but: 

• The level of international collaboration is below that of peers 

• there is no full overlap with universities where formal cooperation was initiated 

 Hard sciences and medical specialties prevail in terms of subject areas 

 Hard sciences contribute to competencies more than Medical specialties 

 „Hard” sciences trend towards Computer and Decision Sciences, whilst „medical” specialties expand towards 
Biochemistry, Genetics and Molecular Biology and tend to collaborate with Chemistry and computer sciences 

 There is a visible growth of interdisciplinary research areas 

 2/3 of UMK Competencies are in growing fields (article output increases annually worldwide) 

 UMK has less competencies than Warsaw and Jagiellonian universities, but normalization per 100 Researchers 
shows excellent rate of competencies in comparison with peers 

 Warsaw and Jagiellonian are most prolific and most effective research organisations  

 UMK similar to UWr and UAM in article output, but due to quality of research and diversity shows more 
competencies than both of them 
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THANK YOU 

Andrzej Tretyn 

Piotr Gołkiewicz 

Igor Hundziak 

 


