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Abstract 

We document the organizational and individual impacts following a revelation of substantial 
gender bias in competence assessments of research grant applicants at the Swedish Medical 
Research Council. Before the reform the marginal male applicant was the main beneficiary of 
the gendered evaluations. When the bias became salient the share of female members on the 
reviews boards was quickly increased from 10 to 40 percent, without compromising the quality 
of the board. These changes were followed by an immediate and permanent elimination of the 
male competence assessment premium. Changes in individual reviewers biases, as well as 
review board compositional changes contributed approximately equally to the elimination of 
the male competence premium. Following the career trajectories, income, as well as the 
research quantity, quality, and novelty of the young researchers applying for research 
fellowships around the reform, we show that the reduction in male bias resulted in higher impact 
and more novel research produced in the long-run. This results is inconsistent with a gender-
equity/efficiency trade-off. Finally, we provide evidence on how the quality and quantity of 
new enrollees in biomedical PhD programs were affected.  
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1. Introduction 
 
The academic career ladder has been compared to a “leaky pipeline” where women are 

disproportionally dropping out at each consecutive stage.1 Various explanations has been put 

forth to explain the leakage, including factors such as gender difference in productivity, 

competition aversion, and differences in fertility preferences or family responsibility. 2 Others 

focus on implicit or explicit gender discrimination, but showing that discrimination is a key 

driver behind the gender gap is a difficult task (Bertrand, et al. 2005). An emerging literature 

documenting ways in which women economists are treated differently than men Dupas et al. 

(2021), Wu (2019), Card et al. (2020) Sarsons et al. (2020), Koffi (2021). 

Documenting and disseminating information on the existence of gender bias can 

potentially have a debiasing effect, for example through effects on organizational practices or 

through direct effects on agents behaviour. Yet, few studies explore the consequences of 

policies that directly make discriminatory practices salient. Pope, Price and Wolfers (2018) 

show that publishing evidence on race-based biases influences NBA referees, and Alessina et 

al (2018) show that middle school teachers informed about their scores on implicit association 

tests change their assessments of their native/immigrant students.3 So far, no evidence has been 

presented on whether publishing evidence on gender bias (like in e.g. Card, et al, 2018; Sarsons, 

2018; Wu, 2019) affects e.g. competence or quality assessments of academic researchers. Even 

less is known about the long-run impact of making discrimination salient. 

In this paper we set out to start to fill this gap by quantifying the impact of an event in 

Sweden that made gender bias in competence assessments of academics salient. The 

unexpected and swift reform of the Swedish Medical Research Council (MRC) came as a 

response to an article published in the leading Swedish daily, Dagens Nyheter, in January 1994. 

Surprised with the highly skewed share of ration of males to female applicants that received the 

prestigious grant in the prior round, they requested data from the MRC on their evaluation of 

junior fellowship applicants (within 5 years of PhD). Christine Wennerås and Agnes Wold 

(W&W), provided evidence indicating that, conditional on researcher productivity, the male 

researchers premium in terms of assessment of their scientific competence was substantial. In 

order for a female candidate to attain the same competence score as a male candidate she would 

                                                        
1 Something on trends in post-grad/student bodies/. During the same period Female share of PhD. The 
share of PhD earned by females increased by more than a factor of X.  The fraction female of all Phd 
increased from 1970 to 2015 by  a factor of X, rising from X to X percent. 
2 There is a large literature documenting gender differences in productivity, attitudes toward different 
types of work, and family choices. See, for example, Niederle and Vesterlund (2007), Antecol et al. 
(2016), Ceci et al. (2014), and Ginther and Kahn (2004). Angelov, Johansson and Lindahl (2016)  
3 Alesina et al, (2018) provide evidence of effects of informing middle school teachers about their 
implicit bias score vis a vi immigrants. XXXX show that when NBA basket ball referees are 
confronted with evidence from a study showing that they make race-based calls, the discrimination 
vanishes. 
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have needed to publish an equivalent of three additional articles in e.g. Nature, or twenty 

additional publications in lower tier journals. W&W conclusion was that the MRC reviewers 

could not evaluate the applicants in a gender neutral way. While the MRC strongly denied the 

accusations of discriminatory practices, it promised to increased female representation (over 

time), and arrange a one-day course on gender equality. The most salient consequence was that 

the share of female reviewers at the MRC increased more than threefold, from around 10% in 

the application round to 35% two years of the reform. 

 Our preliminary results show that these changes at the MRC coincide with a significant 

reduction in the gender gap in the competence scores across the pre-application productivity 

distribution. Moreover, the gender gap in the probability of receiving the grant vanished 

completely between two adjacent application rounds. We show that over the following 15 years 

the gender gap in number and quality of publications decreased sharply as well. The gender 

gap in number of publications, number of first-author publications, and the accumulated impact 

factor during the 10 years after application decreased significantly relative to the gap among 

those applying just before the reform. 

 Linking the applicants to administrative register data we also provide evidence on the 

current academic positions of the researchers, as well as data on their earnings from 1985 and 

onward, as well as fertility and parental leave take-up. With these additional data sources we 

will investigate childbearing and family commitments are affecting the productivity and career 

paths of the applicants.  

 The rest of this paper is structured as follows: First we provide the background and a 

detailed description of the events that lead up to the sharp changes in in the organization of the 

reviewer committees and their work. In the third section we describe the data we have collected. 

The fourth section presents results on the changes in the council, the short run effects on the 

applicants and finally the long-run effects on the applicants scientific output and careers. 

 
 
2. Background  

2.1. The Medical Research Council  

The Swedish Medical Research Council (SMRC) existed between 1945 and 2000. The purpose 

of the SMRC was to fund and promote research in the areas of medicine, pharmacology, 

odontology and veterinary medicine. Among the tasks were funding grants, promoting new 

research, strengthening international research cooperation. In January 2001 SMRC and several 

other research councils merged into Vetenskapsrådet. 

The research council had a national responsibility to promote the independent basic 

research. As opposed to the basic medical research at the faculties, the SMRC funds were 

assigned to specific research projects and research positions where the individual was the 
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applicant. Each year the SMRC funded project grants, positions as well as equipment and funds 

to visiting scientists. Within the SMRC, 60% of the budget went to project grants, and 20% 

went to positions, mainly postdoctoral fellowships. The applications for the SMRC grants and 

positions were evaluated and graded by the priority committees, which included the deputy 

council members and other established and active researchers.  

 

The Postdoctoral Fellowship 

The stage after PhD dissertation is seen as a crucial stage in a researcher’s career, and in 1981 

when the SMRC initiated the funding of the postdoctoral fellowship the aim was to fill the gap 

between postdoctoral and researcher positions, and provide competent candidates to the 

researchers’ positions in the long-term perspective. The postdoctoral research fellow position 

was the most common position funded by the SMRC. The applicants were required to have a 

PhD, with no longer than five years passed since dissertation to be deemed eligible. Upon 

application, the researchers were required to send in a research programme, PhD thesis as well 

as published and other articles and manuscripts. The granted position varied normally between 

one and four years in special cases extended to six years.  

 

The peer review process 

The peer review process of grading and assessing applicants, took place in the priority 

committees. One committee member was responsible for reading the application and giving it 

a preliminary score. Next, all five committee members met on a full day meeting to discuss 

each application separately. 

The priority committees graded the applications based on three criteria: research 

topic (to what extent the project can contribute to medical research in an innovative and 

significant way) , methodology (to what extent the suggested methodology is well prepared, 

thought-through and suitable to the research question)  and scientific competence (meant to 

capture the applicants experience, productivity, skills and independence as a researcher). The 

five committee members gave each applicant a score in every category, out of which a mean 

value for every category was calculated, and a final ranking score was calculated.  

 

Wennerås and Wold 

In January 1995, Christine Wennerås and Agnes Wold showed in a study that the most cited 

female applicants to postdoctoral fellowship had three times lower probability of being granted 

fellowship than the male applicants with the same citation productivity. The results, published 

in a debate article in Dagens Nyheter, were interpreted as evidence of discrimination in the peer 

review process at the SMRC (Wennerås and Wold, 1995a). 
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 Wennerås and Wold study the applications to postdoctoral fellowship at the SMRC in 

1994, including applicants’ applications and bibliography and the corresponding priority 

committee whitesheet – the protocols from the priority committee detailing all applicants. 

Initially, Wennerås and Wold had requested the so called whitesheets from the SMRC, but were 

told that the documents were destroyed. The Swedish National Archives visited the SMRC and 

confirmed that all the documents with regards to applicants for positions and project grants over 

the last twenty years, had indeed disappeared. After an investigation, the Swedish National 

Archives established that the documents were public and the SMRC did not have the authority 

to destroy them. 

Wennerås and Wold reported the SMRC to the chancellor of Justice, but soon after an 

anonymous source came forward stating that the documents had reappeared at the SMRC. 

However, the SMRC denied that the documents had ever disappeared. The SMRC rejected to 

share the whitesheets, claiming that they were internal working documents. The SMRC was 

reported to the Administrative Court of Appeal in Stockholm for denial of public documents 

which in May 1995 concluded that the whitesheets was public documents. 

Using the applicant’s bibliography, a productivity measure was constructed for each 

applicant that consider both the number of publications and the prestige of the journal, called 

total impact measure. Wennerås and Wold’s results suggest that peer reviewers were biased in 

terms of gender. In order for a woman to receive same competence score as a male applicant 

she needed to have published three more articles in a prestigious journal like Nature or, 

equivalently, 20 publications in a less prestigious journal. Wennerås and Wold concluded that 

peer reviewers were unable to assess the applicant’s scientific competence independently of 

gender. 

Wennerås and Wold’s result from the analysis of the SMRC fellowship grants was later 
published in Nature (Wennerås and Wold, 1997). 

 

Changes at the Research Council 
The SMRC rejected the accusations of discrimination in the peer-review process, but promised 

to increase female representation in the committees. The council declared that they would 

investigate possible explanations and solutions (Sundkvist-Runesson, 1995b). A conference 

focusing on women’s career opportunities in research were also organized, and all council and 

committee members were to be educated on gender equality.  

Perhaps the most salient change was the promise to increase female representation in 

the committees. Before the reform around 10% of the committee members were female, and 

while the share females committee members was increasing, it was increasing at a slow pace. 

Figure 1 shows the trend in the share of female committee members from 1990-1998.  In the 

year after the reform the share women reviewers increased by almost threefold, and in 1998 

37% of the reviewers were women.  
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Due to fewer women at the top academic positions, increasing the share of females in 

the committees is bound to lower the average experience of the committees. In this case 

typically, a male professor was replaced by a female associate professor. Replacing senior 

researchers, irrespective of gender, with more junior researcher, could come at some cost. If for 

example senior researchers are on average better in judging the quality of the applications. At 

the time, the pool of female candidates at the professor level was smaller, and as a natural 

consequence the newly recruited female researchers were typically of lower academic rank than 

the ones that they replaced. Figure 2 shows the trends in the share of professors in the 

committees. These two figures clearly reveals the abrupt nature of the reform. Note that the title 

of the committee member is likely only a crude proxy of the quality of the member. To get at 

better assessment of how the competence of the reviewer committee changed, we are currently 

collecting information on the life-long productivity in terms of impact factor and publications 

of the reviewers. Another way to assess the quality of the changes in the new board members 

is to have a look at the productivity of the applicants they choose to fund. 

 
 
3. The data   
 
To examine the impact of the reform on biomedical researchers career paths we collected data 

from the MRC “white-sheets” stored at the National Archives (Archive code SE/RA/420710). 

We gathered individual data on all applicants between 1990 and 1999. For each applicant we 

collected; application number, name, title, type of position (general or priority area), field 

(priority committee), and the individual and average scores reviewers assigned to the 

application/applicant (total score, competence score, methodology score and research topic 

score), and whether the application was granted funding or not. The first-name of the applicant 

is used to define gender.4  

 To measure academic productivity before and after the application we link all the 

applicants to their publications 10 years before the application date and 1 to 11 years after the 

application date using Medline/PubMed.  To resolve name disambiguation we use the validated 

“Author-ity” MEDLINE author disambiguation database designed exactly for this purpose 

(Torvik and Smalheiser, 2009; Torvik et al., 2005).  

We create four productivity measures using the publication data: the number of 

publications, the number of first-author publications, the total impact factor of the publications, 

and the total impact factor of first-authored publications. In medicin, being the first and last 

                                                        
4  In cases when it was unclear which gender a name typically belongs to, we looked through the 
application for clues, did web-searches and if an applicant’s name could be used by both females and 
males, the most common gender of the name was used. In some cases we also consulted native speakers 
to assign the correct gender to the applicant. For the period 1996 to 1999 we could can also compare 
actual and assigned gender of the applicant, there correspondence for this period was very high. 
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author have a strong signal value. The first-author is the researcher who contributed most to the 

publication, while the last-author is the most senior author. Being last author signals that this is 

a paper from one’s Unit, and the last author is the main person responsible for its contents, 

while a younger colleague has made major contributions to the paper, and hence is designated 

as the first author. Since our sample consists of early stage researchers, we distinguish between 

total impact and first-author impact. 

The quality adjusted measure of research productivity are created by using the impact 

factor of the journal. Using the Journal Citation Report (JCR), which is a standard measure of 

impact factor of biomedical research journals, 88 percent of the articles published by the 

researchers in our sample can be matched to the JCR impact factor.  The first digitalized JCR 

impact rankning is from 1997. For all post-application publications published before 1998, we 

assign an impact factor using the 1997 JCR. For all post-application publications printed after 

1997, we use the JCR rankning in the year of publication to assign an impact factor to the 

publication.5 For each applicant we create pre-application measures of productivity (articles 

published within 10 years before the application date), and a post-application measure of 

productivity (articles published 1 to 11 years after application date), by summarizing the impact 

factors for the relevant time interval.6 

In addition to the researcher quantity and quality output we use a novelty index to 

quantify the conceptual novelty of the researchers publications.7 The novelty index use Medical 

Subject Headings (MeSH) terms data and counts the number of papers that was published on 

the topic (MeSH term) before the year of publication.8 

To further study the career dynamics of the researhcers we gathered data on academic 

position, income, fertility and civil status from 1985 to 2015 for all the applicants and their 

spouses. The administrative data is more comprehensive and gives us the possibility to examine 

several additional outcomes that has not been possible to look at before on other studies on the 

productivity of researchers. A drawback compared to the publications data is that the admin 

records only cover individuals when they are residing in Sweden. As a complement, we 

therefore also gathered data on information on academic status from online sources. 

                                                        
5 We also show results when using the 1997 JCR ranking for all post-application publications. 
6 We will also linking the applicants to register data at Statistics Sweden we measure labor market 
outcomes up to 15 years after the first application date. Linking is possible by matching using first-name, 
last-name, institute of PhD, and year of graduation. 
7 Mishra S, Torvik VI. Quantifying Conceptual Novelty in the Biomedical Literature. D-Lib magazine : 
the magazine of the Digital Library Forum. 2016;22(9-10):10.1045/september2016-mishra. 
8 Each MeSH term has a unique identifier and are the indexing of new MeSH terms supplemented by a 
long period of intense mentorship at NLM that takes place between a new indexer and his/her reviser, 
who reviews and corrects all of the indexer's work. 
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Finally, we also gathered name, gender, and academic titles for all the committee 

members over the period 1990-1999. We create a competence measure of the committee 

members based on their publications over the 10 years preceding years using the JCR 

 
 
4. The Male Premium Before vs. After the Reform 
 
The Immediate Effects 

Table 1 provides the first-set of results on how the reform influenced the evaluations of the 

candidates. Panel A of table 1 provides an estimate of the male researcher premium in the year 

before the reform in terms of reviewer evaluations and the probability of being granted funding. 

Column (1) shows the estimate for the Competence score, Column (2) shows the estimated 

using the Methodology score, and column (3) shows the Research Topic score as the outcome 

variable. Column (4) shows the aggregated score which is used to rank the candidates. Column 

(5) shows the regression estimates on a dummy equal to one if the applicant was awarded the 

fellowship grant, and zero otherwise. Besides the male dummy, the estimated model also 

includes the continuous measure of pre-application productivity (Total Impact Factor), and 

Field Specific Dummies. Panel B shows the same results using the cross-section of applicants 

applying in the year after the reform. 

 Panel A shows that conditional on productivity male researchers had a significant 

higher reviewer evaluations, and a whopping 18 percentage point higher probability of being 

granted in the pre-reform application round.  

Wennerås and Wold focused on the Competence score, since they had access to the full 

bibliography of the applicants. Their idea was that, controlling for the applicant’s impact factor, 

the male premium for the Competence score should be low. While there is room for alternative 

interpretations of the cross-sectional residual male premium, the sheer size and significance of 

the premium is what triggered the debate, and subsequently led to the reformation of the 

council. 

Here, our main interest is in the change in the male premium before vs. after the reform. 

Panel B shows the same cross-sectional specification using data from the first post-reform 

application round. Panel B shows a striking pattern: none of the male premium estimates are 

even close to the estimates in the pre-reform year, and none is statistical significant from zero. 

Moreover, a comparison of the estimated Impact factor coefficient in the pre and post period, 

suggests that after the reform, for all outcomes, the assigned score became more merit based. 

The changes in the male premium and Impact factor coefficients are especially large for the 

Scientific Competence assessment. Exactly the margin Wennerås and Wold focused on in their 

investigation. 

 Figure 3 shows that the mean changes in the competences assessments stems from 
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changes in the competence assessment throughout the impact factor distribution.  

Table 3 Panel A shows the effect for the same short run outcomes using the full sample 

of application rounds (from 1990 to 1999), the parameter of interest is here the interaction term 

between the post reform dummy (Post) and the male dummy (Male). Again using the full set 

of cohorts, the pattern is the same as for the cohort applying around the reform. The estimates 

are furthermore robust to the inclusion of Field of Application specific trends. 

 

The Long-term Effects 

Table 2 provides the same comparison as in Table 1 but now focusing on the long-term 

outcomes. Panel A, again shows that in the pre-reform period, there is a large male premium in 

the number of publications, and the impact factor of those publications, produced during the 10 

years after the application date. Whereas Panel B shows that already in the year after the reform 

the male premium vanished, and again the correlation with pre-application impact factor 

becomes consistently stronger. 

 Table 3 Panel B, provides the estimates when using the full set of cohorts. For all 

outcomes, the male long-run productivity premium decreases substantially relative to before 

the reform. For example, the decrease in the male productivity premium in terms of number of 

publications, the male advantage drops by around 70% after the reform. 

 

5. Exploiting Variation in the Reform Intensity Across Medical Fields 

The evaluation of the applications within the SMRC is assigned to one of 15 different reviewer 

boards, depending on which topic the application is dealing with. Figure 4 shows that there is 

a strong negative correlation between the estimated gender gap in the conditional competence 

score in the pre-reform period across reviewer boards (right y-axis) and the pre-reform share of 

female reviewers on that board (x-axis). The same negative correlation holds for the total score 

(left y-axis) and the share of females on the specific board applied to. 

 We now exploit the pre-reform differences in the share of female reviewers to leverage 

the across field variation in the representation of females on the board. This analysis is similar 

to a difference in difference analysis with varying reform intensity. Table 4 shows the estimates 

from the interaction term between reform intensity, post-reform application, and males. The 

reform intensity is here recoded to represent the share of board members that are males in the 

pre-reform period for ease of interpretation. In this specification a higher share of males board 

members is linked to higher pre-reform male bias (figure 4). Hence we expect that the post-

reform male applicants should perform relatively more worse compared to their female 

counterparts than males who are field with a lower pre-reform share of male reviewers.  

 Table 4 shows that this pattern holds true both for the short term and long-term 

outcomes. The pattern and magnitudes of the reform intensity estimates (adjusting the estimated 
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with the pre-reform level of share of women) in Table 4 are comparable to the previous 

estimates, albeit not always statistically significant. 

 Table 5 shows the same type of reform intensity estimates, but now focus on the impact 

of the reform on males and females separately. Column (1) shows signs of a negative effect in 

overall publications, but the coefficients is small and far from statistically significant. Column 

(2) and (3) show the expected sign for the long-term outcomes. On average after the reform 

males in field relatively more affected by the reform perform relatively worse, whereas the 

females in the same field perform relativity and significantly better than before the reform. 

 

5 Conclusions 
 
This study documents the long-term effects of a reform that sharply decreased gender bias in 

evaluations of young researchers application for a key-stage research grant. Following the 

reform, female representation in the review committees more than doubled across two 

consecutive application rounds, and within two years after the reform 37 percent of the review 

board members were women. After the reform, the male researcher premium in terms of review 

judgment of their academic competence, conditional on their productivity up to the application 

date, vanished.  So did the male premium in the probability of being awarded the grant. In the 

11 years after the first application date, female in areas more affected by the reform published 

significantly more articles. Total output of the grantees increase and the novelty of the research 

projects as well. 

 
  



11 
 

 
6 References  
 
Azmat, Ghazala and Rosa Ferrer (2017) ‘Gender Gaps in Performance: Evidence from Young 
Lawyers’, Journal of Political Economy125(5): 1306-55. 
 
Bertrand, Marianne, Claudia Goldin and Lawrence Katz (2010) ‘Dynamics of the Gender Gap 
for Young Professionals in the Financial and Corporate Sectors’, American Economic 
Journal: Applied Economics 2: 228-55. 

Manning, Alan and Joanna Swaffield (2008) ‘The Gender Gap in Early-career Wage 
Growth’, Economic Journal 118(530): 983-1024. 
 
Jacob, B. A. and Lefgren, L. (2011). The impact of research grant funding on scientific 
productivity. Journal of Public Economics, 95(9-10):1168-1177. 
 
Smalheiser N.R. (2005). A probabilistic similarity metric for Medline records: a model 
for author name disambiguation. Journal of the American Society for Information 
Science and Technology, 56(2): 140-158. 
 
Torvik, V. I. and Smalheiser, N. R. (2009). Author name disambiguation in MEDLINE. 
ACM Transactions on Knowledge Discovery from Data, 3(3):11. 
 
Universitetskanslerämbetet (2016). Kvinnor och män i högskolan. Stockholm: UKÄ. 
 
Wennerås, C. and Wold, A. (1997). Nepotism and sexism in peer-review. Nature, 
387 (6631):341–343. 
 
 
  



12 
 

 
 

 
 
 
 



13 
 

 
 

Figure 1: Share Females on the Review Boards 
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Figure  2:  The Competence of  the Reviewers 
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Figure  3: Review Specific  Male Premiums 
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Figure 4: The Male Premium Across the Competence Distribution 
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Figure 5: The Male Competence Premium over Time 
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Figure 6: The Gender Gap in Research Output by year Since application  
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Figure 6 Assessing the Gender-Equity/Efficiency Trade-off 
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Table 6: Novelty of Research, Single MeSH-term  

Outcome: 
 

(ln) Previous Publications  Share novel Publications 

Post x Male x 
Reform Intensity 

 .7135 
(.572) 

 -.0405 
( .0280) 

     
R-squared
  

 0.150  0.05 

         
  ALL MALES FEMALES  ALL MALES FEMALES 
Outcome:  (ln) 

Previous 
Publications  

(ln) 
Previous 

Publications  

(ln) 
Previous 

Publications  

 Share novel 
Publications  

Share novel 
Publications  

Share novel 
Publications  

Post x Reform 
Intensity 

 -.2717 
(.2427) 

-.0597 
(.3158) 

-.7550* 
(.4129) 

 .0104 
(.0102) 

-.0059 
(.0119) 

.0416* 
(.0223) 

         
R-squared  0.145 0.159 0.18  0.06 0.06 0.04 
         
Note: the table shows estimates conditional on the individuals publications/impact factor before the application date. The data covers 
applicants from 1990 to 1999, and the model include field of application fixed effects. The pre-reform share of male members in the research 
committee as a measure of the reform intensity.      
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