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The following statistics about women in PhD-granting mathematics departments appear 
in adjacent columns of a table in a recent issue of the Association for Women in 
Mathematics Newsletter.2  
 

Women as percentage of: 2000 2005 2009 

tenure-track faculty 9% 11% 13% 

PhDs 29% 27% 29% 

Source: American Mathematical Society (AMS) annual surveys as given in AWM Newsletter 42(1), p. 15. 
 
As discussed in the article, comparison of row 1 and row 2 may seem like clear evidence 
of a loss of women between PhD and academic positions. The difference between 13% 
and 29% is quite large.  
 
To me, these statistics are useful but don’t tell the whole story. In particular, they do not 
tell me that there is a major loss of women between PhD and academic positions. I know 
that I am not alone in making this type of observation. However, I have not found any 
such remarks in print and it seems like a good idea to remedy this scarcity.  
 
In reading the table above, it’s helpful to know that “tenure track” means “tenure-eligible 
or tenured.” I discussed this terminology at the Joint Mathematics Meetings in January, 
and found out that “tenure-track position” has two meanings:  
 

1. a tenured position or an untenured position that may lead to tenure. 
 
2. an untenured position that may lead to tenure. 

 
To avoid ambiguity, I will call people in positions that satisfy description 1 “ladder 
faculty.” Positions that satisfy description 2 will be called “tenure-eligible.”   
 
In looking at the table above, it’s useful to be aware that members of the ladder faculty 
(the 9%, 11%, 13%) were hired sometime between the 1970s and the present. Each year, 
a few leave due to retirement or death. (Recent AMS statistics put this percentage 
between 2.5% and 1.5%.) A few leave for other jobs. A few may not get tenure. And a 
few join as new hires.  
 
Thus, in comparing statistics for recent PhDs and ladder faculty, it seems useful to 
consider a collection of ladder positions (e.g., a math department) as a trough fed by the 
PhD pipeline. Each year, the PhD pipeline feeds a few people into the trough. And each 
year, a few leak out. Many people stay employed in ladder positions for 30 or 40 years. 
                                                
1 A slightly different version of this article appears in the March–April 2012 issue of the Association for 
Women in Mathematics Newsletter.  
2 These are comprised of the departments described as Group I, II, III, and Va in AMS reports. Each U.S. 
doctorate-granting department of mathematics is assigned to one of these groups according to “scholarly 
quality of program faculty” as reported in the 1995 publication Research-Doctorate Programs in the 
United States: Continuity and Change. See http://www.ams.org/profession/data/annual-survey/groups_des. 



Departmental change is slow, even when women are hired in proportion to their 
representation as recent PhDs.  
 
Here’s an illustration of what might happen inside a trough during one decade. The dates 
and numbers are chosen to make calculations easy. The assumptions are chosen to 
maximize the potential increase in women while not departing much from current 
statistics.  
 
In 1999, at Huge Hypothetical University, an immense PhD-granting mathematics 
department of 100 ladder faculty was 9% female (consistent with the percentage for 2000 
in the table above). Over the next ten years, 21 faculty members retire or die (about 2% 
each year, consistent with the larger percentages reported by AMS) and the others stay in 
the department. To maximize the number of women, let’s suppose that all of the 21 are 
male. (This isn’t a very far-fetched assumption. During that period, men were about 90% 
of PhDs, and due to the hiring practices of the 1970s, are likely to be an even larger 
percentage of faculty members close to retirement at PhD-granting institutions.) To 
further maximize the number of women, suppose that each faculty member who left was 
replaced by a new PhD and that 33% of the new hires were women, reflecting the peak 
percentage for female PhDs during the decade. (AMS and Conference Board of 
Mathematical Sciences survey percentages suggest that 33% would have been an 
exceptionally large percentage of female hires at a PhD-granting department during this 
decade.) Assume further that no one left, except to retire or die. In particular, everyone in 
the HHU math department who came up for tenure is assumed to have gotten it. 
 
In 1999, this hypothetical math department had 91 men and 9 women. By 2009, 21 of 
those men have left. They have been replaced by new PhDs, 14 men and 7 women. The 
department now has 84 men and 16 women, with women as 16% of the ladder faculty. If 
11 (just over half) of the new hires had been women, women would have been 20% of the 
ladder faculty. Conversely, had the new hires been at a more senior level, it is likely that 
women would have been considerably less than 33% of the potential applicant pool. 
During the previous decade, women earned a smaller percentage of PhDs. Also, lack of 
family-friendly policies and chilly climate are likely to have been more prevalent.  
 
The HHU scenario could certainly be refined to correspond more closely to current 
statistics. In particular, the number of tenure-eligible positions has diminished recently. 
Consistent with this, AMS reports that the current percentage of retirements is smaller 
than 2%. And, I have given overall percentages of PhDs in mathematics and statistics, not 
just mathematics. However, I hope that my little story serves to illustrate why statistics 
about tenure-eligible positions are relevant in describing the situation of women in 
academic mathematics.  
 
Here are some of those statistics for PhD-granting mathematics departments, along with 
the entries from the previous table. These come from the CBMS surveys for 1995, 2000, 
and 2005, and the AMS report for 2009. Because tenure-eligible positions don’t always 
lead to tenure, I’ve also included statistics about tenured faculty.  
 

Women as percentage of: 1995 2000 2005 2009 

tenured faculty   7%   7%   9% 11% 

ladder faculty 
 

  9%   9% 11% 13% 

tenure-eligible faculty 
 

20% 22% 24% 26% 

PhDs 23% 29% 27% 29% 



 
Between 1995 and 2000, the percentage of women in ladder and tenured positions did not 
change. (This suggests leakage, but may also be due to the nature of the sample.) 
Between 2000 and 2009, although women’s percentages of PhDs were more or less 
constant, there was an increase in percentages of tenure-eligible women (reflected later in 
percentages of tenured women). By 2009, women’s proportion of tenure-eligible 
positions was still not the same as their percentage of PhDs, but the gap had narrowed. 
Looking at percentages of women earning PhDs in mathematics only (as opposed to 
mathematics and statistics combined) might result in a smaller gap between PhD and 
tenure-eligible positions.  
 
There is more that could be said about this topic, but I will not say it here—except to 
mention that percentages of women are higher in departments that do not grant PhDs.3 
Instead, I would like to return to the theme of comparing the pipeline and the trough. 
Variations on this theme occur in psychologists’ writings about women in mathematics 
and related fields. Some compare the pipelines for some fields with the troughs in others.4 
And, some just give a selected trough, e.g., “ladder faculty at elite universities.”5  
 
The pipeline and trough metaphors might also refer to STEM workforce and STEM 
degrees. As with the examples from psychologists, recent publicity focuses on trough 
rather than pipeline statistics. Some examples are: “Women hold about 27 percent of jobs 
in computer and mathematical occupations, according to the Bureau of Labor Statistics.”6 
“While women comprise roughly half the US work force, they hold just 24% of science, 
technology, engineering and mathematical (STEM) jobs according to the Department of 
Commerce.”7  
 
Such statistics give the accumulation of women in STEM fields. They don’t account for 
past inequities in hiring and leakages from pipeline or trough during previous decades. 
And, they do not show the rates at which women enter STEM fields, and jobs in industry 
and academe. In my view, it is misleading to use them as a summary of the current 
situation for women in STEM. We need to know how the trough is related to the pipeline. 
This not only informs us of our status, but shows how decisions about whether or not to 
hire at junior or senior levels can affect future percentages of women on the faculties of 
STEM departments.  

                                                
3 In particular, 50% of the permanent mathematics faculty in two-year colleges are women. More statistics 
(new and old) appear in David Bressoud’s December 2011 Launchings column and the 1990 CBMS survey 
report, both available on the Web.  
4 See first paragraphs of Ceci & Williams, 2010, Sex differences in math-intensive fields, Current 
Directions in Psychological Science, 19(5); Ceci & Williams, 2011, Understanding current causes of 
women’s underrepresentation in science, Proceedings of the National Academy of Sciences, 108(8). 
5 See Table 2, Halpern et al., 2007, The science of sex differences in science and mathematics, 
Psychological Science in the Public Interest, 8(1); book jacket and publisher’s description of The 
Mathematics of Sex. 
6 The Gender Gap in Math and Science, National Mathematics and Science Initiative fact sheet, recently 
removed from the Web. NMSI now uses the slightly smaller figure from the Department of Commerce, 
www.nationalmathandscience.org/solutions/challenges/closing-gender-gaps.  
7 January 2012 press release, Association for Women in Science. 


