NBER Research Grant Program: Economics of Digitization
Gender Discrimination in the Technology Industry

Clémentine Van Effenterre, University of Toronto
c.vaneffenterre@utoronto.ca

January 2022

Project Description

In 2015, women held only 25 percent of computing-related occupations, and this per-
centage of has been declining since the 1990s (Ashcraft et al. 2016). This trend exacer-
bates gender inequality in the labor market, as STEM occupations offer higher average
salaries and show a smaller gender wage gap. The lack of representation of women in
the technology industry in particular has become a growing concern in recent years.
Several major tech companies have developed initiatives to attract and retain talented
applicants from a diverse candidate pool, with an increasing number of companies
seeking to go beyond just the resume by blinding the interview process or observing
a candidate performing a task in a realistic work context.

In this project, I propose to assess the efficacy of one potential tool for address-
ing the underrepresentation of women in the technology industry. Together with my
coauthor Ashley Craig, I have partnered with an online platform that provides job
applicants in the technology industry with an opportunity to practice their interview
and coding skills. In 2017, the platform decided to introduce a new algorithm that
allowed interviewers to learn in real time about interviewees’ objective coding per-
formance and use this as input in their final subjective evaluations. We use the in-
troduction of this device to explore whether providing an evaluator with objective
information about a candidate’s coding performance affects how she/he evaluates the
performance of a job applicant. Our goal is to explore whether it ultimately reduces
the gender gap in subjective ratings.

Our preliminary results suggest that women receive lower subjective ratings on the
platform that men, even when we control for the interviewee’s and interviewer’s level
of education, years of experience and self-declared preparation level, and the gender
of the interviewer. The objective of this project is to assess whether once interviewers
are provided with objective information, the gender gap in ratings decreases, both
through the supply (interviewees) and demand side (interviewers). On the supply
side, it could reduce gender differences in self-confidence and self-assessments, as
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women are less likely than men to self-report knowledge in programming (Murciano-
Goroff 2018). On the demand side, more precise information on performance could
lead recruiters to update and reduce statistical discrimination (Spence 1973, Fryer Jr
2007). On the other hand, recent studies have shown that information about objective
performance can be interpreted differently according to the gender of the person being
evaluated (Sarsons 2019, Bohren et al. 2019). Therefore, it is critical to assess whether
providing algorithmically based information about a candidate’s ability is enough to
reduce gender gaps in ratings. Investigating this question in the technology industry
is particularly relevant because women have been traditionally under represented in
this industry, and it is an environment in which workers are highly skilled, yet ability
and performance can be quantified with objective measures of code ability.

With this project, we also aim to contribute to the literature on digitization of labor
markets. The global reach of online platforms enables employers to access a larger
and potentially more diverse pool of workers (Brynjolfsson et al., 2003). Addition-
ally, design choices relying on new technologies could help mitigate systematic biases
that occur in reviews and reputation systems at play in the hiring process (Cowgill,
2018; Bohnet, 2016). However, the increasing use of algorithms to automate decision-
making has sparked concerns that these automated choices may produce discrimina-
tory outcomes (Lambrecht and Tucker, 2019; Chan and Wang, 2018; Edelman et al.,
2017; Fisman and Luca, 2016). With this project, we aim at shedding light on how
an algorithmic tool affects the assessment of job applicants and hiring decisions in an
online labor market.

Methodology

To first document these gender gaps in subjective ratings, we are leveraging data on
over 60,000 online interviews for software developers. After July 2017, the new device
was activated for 7 percent of new pairs of users chosen at random. The introduc-
tion of this device allows us to estimate the causal effect of the provision of objective
information on the subjective ratings the candidate receives, because access to the de-
vice is uncorrelated with candidates” characteristics by virtue of the randomization.
Formally, we estimate the following model:

Yii = a+ BTy +0; + € (1)

where Yj; is the score of individual i for a session on date t, and 6; are date fixed effects.
T;; corresponds to a pair of users for whom the new feature was activated.

To guide our analysis, we have developed a simple model of statistical discrimina-
tion in the spirit of Lundberg and Startz (1983) in which the role of an interviewer is
to estimate the ability of each job candidate based on an imperfect signals. The intro-
duction of the new device reduces the variance in the signals that interviewers observe
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about candidates. The effect of providing more information depends on whether inter-
viewers believe that the gender gap in coding ability is larger than it is in reality, which
we can directly measure in our dataset. Thanks to the introduction of objective infor-
mation about coding performance, we can investigate whether men and women are
receiving different subjective ratings for a given level of objective performance. Addi-
tionally, we want to test whether gender biases are more likely to emerge in situation
where candidate’s performance is more ambiguous, using the fact that candidates are
assigned problems of different degrees of difficulty.

In a next step, we are working on conducting a survey of users of the platform,
which will allow us to understand how software developers evaluate the quality of
a code, how they interpret their own ratings and how they form hiring decisions be-
tween different types of ratings. We are also planning to dig into mechanisms in a
more controlled way. Using primary data from the our partner platform of solved
coding problems, we will ask freelancers recruited on Upwork to rate a piece of code,
and we will randomize whether the gender of the person who wrote the code is visible,
controlling for the objective measure of coding performance. The goal of this experi-
ment is to assess whether blind recruitment is enough to improve diversity in hiring,
or if male and female software developers code differently. This will let us definitively
exclude the possibility that there is any unobservable dimension of performance that
is correlated with gender and driving the results. In addition, we will be able to see
whether the fact that objective performance measures will be provided leads people
to put in more effort. In an incentivized version of the experiment, we will ask coders
to predict the rating of a candidate, and we will condition their payoff on how close
their prediction is from the algorithmic score. This will clarify whether software de-
velopers evaluate a piece of code differently when they know the gender of the coder,
because they anticipate that certain coding styles are valued more than others by the

algorithm.
Proposed Budget
Expense Item Description Amount in USD
Graduate student 10 hours/week x 20 USD /hour x 24 weeks 5,520
research assistant +15% vacation pay and benefits
Payment to subjects 200 subjects, 6,000
expected cost 30 USD by subject
Total 11,520
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