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Supplementary Materials and Methods 

The Web of Science
TM

 (WoS, Core Collection) was the search engine used to identify the 

publications from ES&T, and complete citation information for each publication was 

downloaded for evaluation.  First, publications were sorted according to article type and only 

research articles and critical review articles were included (letters, editorials, errata were 

excluded).  Our initial assessment considered 25,421 articles published in ES&T from 1990-2016 

and was conducted to characterize changes in the journal by number of publications per year and 

geographical location of reprint author over time (Supplementary Figure 1).  Gender could not be 

distinguished for articles prior to 2006 because only author surname and initials were available 

on WoS.  We considered 15,098 articles published from 2006-2016 in Environmental Science & 

Technology (ES&T), and evaluated first and reprint author gender over time, by geographical 

location, and by citation frequency.  Gender was determined by manual examination of author 

name and use of online resources (i.e., Research Gate, Linked in, institutional websites) as in 

previous studies
3
.  To assess accuracy of our ability to assign author gender, 600 articles were 

randomly selected from of the 15,098 articles in which we evaluated author gender, and 

independent re-evaluation of author gender for these 600 articles found our original gender 

assignment to be in 98% agreement overall [sub-sample of 600 articles (98.0±0.4% mean +/-SE, 

N=6 groups of 100 articles)], which is consistent with other author gender assessments of 

scientific literature
3
.  Assignment of first author gender was possible for 8,265 articles 

[55.6±1.9%, mean ± SE, N=11 (i.e., each year: 2006-2016)] and reprint author gender was able 

to be assigned for 7,926 articles (53.0 ±0.8%, mean ± SE, N=11).  Assignment of author gender 

was highest for articles in which reprint author country was from the United States or the 

European Union (gender assigned to 70% and 79% of articles respectively), whereas gender was 
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assigned for only 2% of articles when the reprint author address was China.  For citation 

frequency, only articles published in years 2006-2012 (5110 articles) were considered to avoid 

potential bias of more recently published articles that have not had sufficient time to accrue 

stable citation profiles.   

 

Statistical analysis 

Analyses of articles were directed to permit evaluation of several objectives.  First, the 

overall publication characteristics of ES&T were assessed to provide context of how the journal 

has progressed over time and become established as a premier international journal within the 

discipline.  Analyses of author gender focused on determination of the changes in gender 

distribution over time for first author and reprint author.  For articles in which gender was 

determined, the number of citations (based on WoS) these articles received was assessed for 

articles published 2006-2012 to provide an indication of whether author gender was related to the 

impact of the article within scientific literature.   

All statistical analyses were conducted with R version 3.2.2 [(2015-08-14) Copyright © 

2015, The R Foundation for Statistical Computing].  The proportion of female authors (binary 

dependent variable) was analyzed by logistic regression relative to model terms ‘Year’ 

(continuous independent variable), ‘Author Type’ (independent nominal variable with two 

levels: first author or reprint author), ‘Year’ × ‘Author Type’ interaction; and inclusion of terms 

in the final model was determined by the likelihood ratio test (lrtest in R).  The relation of author 

gender (first and reprint author) and scientific impact, defined by number of citations (continuous 

independent variable), was assessed by logistic regression, and separate models were generated 

for each year 2006-2012.  A separate logistic regression model assessed whether differences in 
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author gender exist over time between EU and US.  For each logistic regression equation [i.e., 

logit(P)], the probability (P) of female gender was computed by: 

P = e
logit(P)

/(1 + e
logit(P)

) 

Supplementary Results and Discussion  

From 1990-2016 the number of articles published in ES&T increased significantly by 

approximately 59 articles per year from 244 in 1990 to 1472 in 2016 (Supplementary Figure 1).  

The increase over time is at least in part a consequence of greater numbers of articles published 

by authors from outside the US.  The proportion of articles in which the reprint author address 

was an institution in the US decreased from 79% in 1990 to 43% in 2016 (Supplementary Figure 

2).  The country with the most prominent increase in proportion of total articles was China, 

whereas the proportion of articles with a European Union (EU) reprint author address remained 

relatively constant after increasing from 8.2% to 20.4% between 1990 and 1998 respectively.  

Articles with reprint author address other than US, EU, and China accounted collectively for less 

than 25% of articles over this period, with Canada (6.8%), Switzerland (3.8%), and Japan (2.3%) 

contributing the majority of this proportion.   

Female first authorship and female reprint authorship increased continuously over the 

assessment period.  Both independent variables ‘Year’ and ‘Author Type’ were significant 

(P<0.0001), and the ‘Year’ × ‘Author Type’ interaction contributed to improve the model at a 

probability level of P=0.086 (final model selected included terms ‘Year’, ‘Author Type’, and 

‘Year’ × ‘Author Type’).  Based on the logistic model, the proportion of female first authorship 

increased from 34% to 45% between 2006 and 2016.  If the current trend in female first 
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authorship continues (i.e., based on the logistic model), then parity in proportion of female and 

male first authorship will occur in 2021. 

A relation between author gender and the number of article citations could be an indication 

of publication quality, gender-biased article citation preference, an indication of gender bias 

towards research areas that are more or less prominent (or popular, fashionable etc.), or other 

factors.  Based on analysis by logistic regression, we found that for five of seven years there was 

no relation between citation frequency and gender; however, in years 2009 and 2012, as number 

of citations increased, the likelihood of female authorship decreased.  When we ranked the 5,110 

articles (2006-2012) considered by citation frequency into five groups (top 20%, to bottom 

20%), the frequency of female first authorship ranged between 34.8% and 39.5%, and the 

frequency of female reprint authorship ranged between 24.5% and 29.3% across all groups.  The 

metric of citation frequency is vulnerable to occurrence of a few highly cited articles, changes 

over time (i.e., articles may be differentially cited in future) and is not an absolute measure of 

scientific quality; however, if relations between author gender and citation frequency exist within 

a discipline, then the underlying causes of the gender bias should be investigated.   

There were differences between first and reprint authorship distributions between the EU 

and the US (Supplementary Figure 3).  For the 6,331 articles considered, a significantly 

(P<0.001) higher proportion of female first authors was found when reprint author address was 

in the EU, and, if this trend continues, female and male authors will be in equal numbers by 

2020, whereas female first authors will not equal male first authors in the US until 2024.  If this 

observation is correct, then EU countries may be more effectively recruiting females into 

scientific disciplines that lead to results that are publishable in ES&T.  Conversely, proportions 

of reprint authors are similar between EU and US, and trends indicate that equal numbers of 
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female and male authors will occur by 2037 and 2038 for EU and US respectively.  While 

proportions of female reprint authors are similar, proportionately fewer female first authors 

appear to be progressing to reprint authors in EU compared to US (i.e., greater proportion of 

female first authors does not lead to greater proportion of reprint authors in EU). 


