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Background

Several previous studies have shown that women on average

publish fewer publications than men 

Can similar gender differences be found also when it comes to 

international research collaboration?

The results of previous studies are inconclusive
– most studies being based on survey responses 

– some bibliometric studies using Web of Science or Scopus

She figures (2015): At EU-28 level, women and men 

corresponding authors participate with similar frequency in 

international scientific co-publications
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Background
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Co-authorship data commonly
used for providing indicators of 
scientific collaboration

When two or more researchers 
jointly write an article, this 
reflects that the research 
underlying the paper has 
involved collaboration

By definition a publication is 
internationally co-authored if it 
has authors from more than one 
country

Bibliometrics can provide 
unique and systematic insight 
into the extent and structure of 
scientific collaboration 



Proportion of articles with international co-authorship, Norway
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Data source: Web of Science, SCIE, SSCI, A&HCI



Purpose of present study

Filling a knowledge gap in the understanding of gender 

differences in international research collaboration by comparing 

international paper co-authorship among men and women

Differences at the level of domains and disciplines

Differences in respect to academic position and productivity

of the researchers
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This study – data source

Cristin database 
– Developed as part of a current research information system for all public research 

institutions in Norway

– Has a complete coverage of all peer-reviewed scientific and scholarly publication output, 

including books, edited volumes and conference series 
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Coverage of scientific and scholarly publishing – Cristin

versus Web of Science 
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This study – data 

Data material consisting of 5554 researchers at the four largest 

universities in Norway 
– University of Oslo, University of Bergen, the Arctic University of Norway and the 

Norwegian University of Science and Technology

Included personnel: professors, associate professors, post docs 

and PhD-candidates with at least one publication during the time 

period

Publication output during the period 2015-2017, in total almost 

44,000 publications
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Distribution of researchers and publications by fields and gender

Female researchers constitute 42 % of the study population, while they only account 

for 32 % of the publications

The female shares of the researchers vary greatly by field 

– Highest in Medical and health sciences (53 %), Social sciences (50 %) and Humanities (46 %)

– Considerably lower in Natural sciences (31 %) and Technology (22 %) 
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Number of researchers Number of publications

Major fields Men Women Total Men Women Total

Humanities 420 363 783 2,009 1,445 3,454

Social sciences 513 522 1,035 2,709 2,357 5,066

Natural sciences 902 408 1,310 10,815 3,016 13,831

Technology 662 183 845 6,545 1,572 8,117

Medical and health 

sciences

747 834 1,581 7,719 5,454 13,173

Total 3,244 2,310 5,554 29,797 13,844 43,641



Differences at the level of disciplines
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Proportion of internationally co-authored publications 2015-2017, by 

domain and data source. Publication set underlying this study.

11

15%

52%

25%

65%

42%

45%

24%

57%

43%

51%

59%

0%

10%

20%

30%

40%

50%

60%

70%

Humanities Medicine & health Social sciences Natural sciences Technology Total

Cristin WoS:SCIE,SSCI, AHCI



What explains the field differences?
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Some disciplines to a larger extent 

address phenomena of primarily local 

or national interest. International 

collaboration will be more limited in 

these areas 

Differences in the role of collaboration 

and work in research groups generally

Co-authorship practices. In 

humanities the majority of the 

publications have one author only 
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Several alternatives for measuring international

collaboration at the level of individuals

A. For each individual, calculate whether they have published at 

least one publication involving international co-authorship
– Indication of whether they have been involved in international collaboration at all

B. For each individual, calculate the proportion of publications 

involving international co-authorship
– E.g. if a person has published 4 articles and 3 have international co-authorship, the 

proportion is 75%

– Indication of the degree of international collaboration

C. Other methods, where the unit for analysis is aggregated units 

(groups) and not the individual researchers
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Proportion of researchers involved in international collaboration by 

fields and gender (method A)
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Average proportion of international co-authorship per individual by 

fields and gender (method B)
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Proportion of researchers involved in 
international collaboration by fields and 
gender (method A)
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Average proportion of international co-
authorship per individual by fields and 
gender (method B)
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Proportion of researchers involved in international collaboration by fields and 

gender and position (method A)
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Gender Difference Collaboration Index (GDCI) 
Constructed a combined indicator, a Gender Difference Collaboration Index 

(GDCI) : 

𝐺𝐷𝐶𝐼 =
𝑚 𝑖𝑛𝑡

𝑚
∗
σ𝑛=1
𝑚 𝑝𝑢𝑏 𝑖𝑛𝑡𝑛

𝑝𝑢𝑏 𝑡𝑜𝑡𝑛
𝑚

−
𝑤 𝑖𝑛𝑡

𝑤
∗
σ𝑛=1
𝑤 𝑝𝑢𝑏 𝑖𝑛𝑡𝑛

𝑝𝑢𝑏 𝑡𝑜𝑡𝑛
𝑤

A measure that takes both factors simultaneously into account

The GDCI varies between -1 (complete gender difference in favor of women) to 

1 (complete gender difference in favor of men) 

Size adjusted GDCI: GDCI adjusted for sample size
– GDCIs multiplied with the number of observations. Presented in percentages of total GDCIs. For 

example, a very high gender inequality (e.g. high GDCI) based on a very small sample (e.g., n=40), 

adds very little explanation to the total inequality, whereas a low/modest inequality (e.g. GDCI) in a 

very large sample (e.g. n=500), may add much explanation for the total gender inequality. 
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Gender Difference Collaboration Index (GDCI) across fields, and 

publication productivity 

In the group of less productive researchers (1-2 publications) we 

find the highest source of gender inequality.

The gender inequality is much higher among the most productive 

researchers compared to the middle group (3-9 publications).
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1-2 publications 3-9 publications 10+ publications

GDCI
Size adjusted

GDCI
GDCI

Size adjusted 

GDCI
GDCU

Size adjusted

GDCI

Humanities 0.000 0.000 -0.006 -0.5 %

Social sciences +0.015 +5.6 % 0.024 +12.2 % -0.034 -4.2 %

Natural sciences +0.016 +6.3 % -0.009 -5.0 % 0.000

Technology +0.068 +13.1 % -0.020 -7.4 % 0.021 +5.4 %

Medicine & health -0.019 -8.4 % 0.022 +14.9 % 0.041 +17.0 %

Total +0.025 +40.6 % +0.017 +23.4 % +0.055 +36.0 %



Main findings

The study shows that there are distinct gender differences in 

international research collaboration in Norway at an overall level

However, women and men are not equally distributed. Women 

account for higher proportions of personnel with lower academic 

ranks and with lower publication productivity 

As a consequence the gender differences are smaller when 

academic position and productivity are taken into account

Still, in the majority of fields, academic positions and productivity 

categories, shares of international collaboration are slightly higher 

for men than for women 

Much of the gender imbalance stems from researchers with just 

1-2 publications, and especially from researchers in recruitment 

positions
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