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Abstract
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understanding of the sources of labor market frictions due to data scarcity. Using new
administrative data on 227,194 applicants and over 2 million matches from the largest
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1 Introduction

Labor market frictions are broadly recognized as a contributing factor to the low productiv-

ity observed among firms and subsequent high unemployment rates in low income countries.

Africa faces particular challenges as the world’s youngest continent, with 60% of the pop-

ulation below the age of 25 by UN estimates, and with some of the highest rates of youth

unemployment in the world (Bandiera et al., 2022). These job seekers face multiple barri-

ers to formal labor market entry, including frictions related to skills mismatch, information

asymmetry, and lack of access to firm/employer networks (Bandiera et al., 2022). With rising

access to information and communications technology (ICT) and internet connectivity across

the continent, and the introduction of online hiring platforms in many countries, one hy-

pothesis is that this will help smooth frictions related to access to information and networks

by reducing barriers to matching between workers and firms. In this paper, we explore this

hypothesis by examining the matching behavior of job applicants and firms using evidence

from a new dataset from the largest online hiring platform in Nigeria1. In particular, we

study the role of gender in matching, and present the first, to our knowledge, micro-level

analysis of matching in online labor markets in Africa.

Economic development and increased internet connectivity is revolutionizing economies

and labor markets in developing countries (Bandiera et al., 2022; Hjort and Poulsen, 2019).

Access to ICT has risen over the 2015 to 2018 period, with 64% of adults in emerging and

developing economies and around 86% of adults in advanced economies reporting use of the

internet or smartphone ownership (Poushter, Bishop, and Chwe, 2018). Research into labor

markets in Sub-Saharan Africa (SSA) often focuses on agriculture or broad brush stroke

analyses of labor market participation based on household surveys due to data scarcity

(Bandiera et al., 2022). At the same time, a recent literature has suggested that frictions in
1We do not reveal the name of the platform here due to ongoing studies. Please contact the authors

directly for more information.
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labor markets in many African countries are partly driven by mismatch, with firms unable to

find suitably skilled workers (Anderson and McKenzie, 2022). Our paper analyzes data from

an online labor market platform in Africa’s largest economy, Nigeria, with unique access to

information on firms, applicant profiles and search behavior. The data spans 7 years from

2014-2020, with 227,194 unique applicants and over 2 million applicant-job matches.

The micro-level dataset provides us with detailed descriptions of matching behavior

and allows us to study features of the market, and the role of gender in matching in online

labor markets. We focus on the matching outcomes of women who are frequently among the

most disadvantaged groups in the labor market, with higher unemployment rates than their

male counterparts (Bertrand, 2020). We find significant differences in the matching behavior

of applicants by gender across different industries and job levels. Women tend to be more

qualified for the jobs they apply to than men. Women apply to less jobs and lower level jobs

than men, even when they are equally qualified for the position. Women are also less likely

to apply for senior level positions than men. The results shed light on matching in these

labor markets and have important implications for the framing of labor policy targeted at

improving economic outcomes in developing countries, particularly for Africa’s youth and

women.

2 Introducing a New Dataset from an Online Labor Market in

Nigeria

High unemployment rates have been a key feature of Nigeria’s labor markets for the past few

decades (Anugwom, 2009). Unemployment rates were as high as 33% as of 20212; women

had significantly higher rates of unemployment than men, with unemployment rates for

women at 35.2% compared to 31.8% for men. While unemployment is a major challenge, a
2Source: Bloomberg, https://www.bloomberg.com/news/articles/2021-03-15/nigeria-unemployment-

rate-rises-to-second-highest-on-global-list)
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paucity of micro level firm-applicant datasets has historically been an obstacle to a complete

understanding of the labor market frictions driving high unemployment rates in the country.

We introduce a new database of job applicants and employers from the largest web-based

job portal and career platform in Nigeria, that allows us to present a clearer picture of the

key matching frictions facing applicants and especially female applicants who have some of

the highest unemployment rates in the country.

To conduct our descriptive analysis and study matching in the online job market, we use

7 recent years of data on the platform, from 2014-2020, consisting of around 227,194 unique

applicants, 63,692 job listings and 2,281,118 applicant-job matches. 83% of the job listings

are in major urban cities from 3 states in Nigeria: Lagos (70%), Abuja (11%) and Rivers (2%)

with summary statistics shown in Table 1. How representative are the jobs on the online

platform of the general labor market in Nigeria? Figure 1 shows a snapshot of some of the

industry categories of job listings on the online platform versus the national labor statistics

from the 2017 Nigerian National Bureau of Statistics (NBS) data. The largest employment

category in Nigeria, agriculture, is underrepresented on the online platform, as expected

given the urban focus of online job listings. Other categories like Consulting, Construction,

and Manufacturing are well represented, with comparable proportions to the national level

labor statistics. ICT, Banking/Financial Services and Trade jobs are overrepresented on the

platform, relative to their national levels.

Our data includes rich details of the applicant’s background and application history,

features of jobs, and characteristics of firms. Table 1 shows descriptive statistics for the

key variables in our dataset. Candidates are applying to around 10 jobs on average on the

platform, with a notably wide spread. The average job applicant in our sample is male (67%),

and older (aged around 31 years on average), has a degree from either a university or two year

college, and has about 5 years of work experience. Given that these populations would be
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considered “high-skilled” laborers based on their education and qualifications, with incomes

that are correspondingly higher than the national average, our results may be interpreted

as a lower bound on labor market effects for the median worker in Nigeria, who is younger

and less educated, on average, than the median worker on the online platform (Archibong,

2018)3.

Most of the job listings matched are from companies with less than 100 employees

(67%), advertising full-time positions (94%). On average, matched job listings require 2.6

years of work experience and a degree, and pay an average monthly salary ranging from a

minimum of N149,118 to a maximum of N6,736,682 (approximately $339 - $15,306)4. The

median matched job listing is for an experienced position, with 73% of matched listings being

for senior level jobs at the Experienced (Non-Manager) rank or higher. Three top industries,

ICT (13%), Consulting (11%) and Banking/Financial Services (9%) represent 33% of the

matched applications over the 7 years of data.

We create a variable for “qualified” candidates, based on the candidate’s years of ex-

perience and education as below:

• Qualified: years of experience (YOE) = candidates’s YOE - job’s required YOE

• Qualified: education = candidate’s education - job’s required education

• So if:

– Qualified : x < 0, then candidate is underqualified

– Qualified : x = 0, then candidate is exactly qualified
3The median age is Nigeria is 18 years old, and the average educational attainment as of 2013 for the

youngest adult cohort born between 1977 and 1995 was 8 years, or a junior secondary school graduate
(Archibong, 2018). The online platform sample is older and more educated than comparable median members
of their cohort in the country. Part of this is because online’s initial advertising was heavily concentrated at
universities and aimed towards university students.

4The job listings only list ranges from the minimum to the maximum salary.
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– Qualified : x > 0, then candidate is overqualified

Using the qualified variable defined above, Table 1 shows that the mean applicant is

overqualified by both education and years of experience, for the jobs they apply to. Using

an indicator variable that equals 1 if Qualified≥ 0, 87% and 91% of applicants are qualified

by education and years of experience, respectively, for the jobs they apply to.

3 Matching Results: Application Patterns by Gender

Our analysis on matching and application patterns by gender in the online hiring dataset

reveals some interesting facts. Overall, women make up just 33% of the applicants in the

dataset (Table 1). Results from simple two-sample t-tests in Table 2 show that women

applying to jobs on the online platform are younger, and have more years of education, but

less years of experience than their male counterparts. There is no meaningful difference

between the applications of women to full time jobs, with 95% of both men and women

applicants applying to full time jobs. There are however significant differences in the salaries

of jobs applied to by gender. Salaries in jobs women apply to are much lower than in jobs

men apply to (Table 2)5. Women apply to about 3 less jobs than men on average. Women

applicants are also much less likely to apply to senior level jobs than their male counterparts

(62% for women vs 71% for men). Women are also more likely than men to mostly apply to

jobs that they are qualified for, by education, and similarly likely to apply to jobs they are

qualified for by experience.

Women applicants are underrepresented in 2 of the 3 top industries (ICT and Banking)

in the market, despite an initial hypothesis that online hiring platforms lowering costs of job

applications, would yield close to gender parity in gender shares of applications as shown in

Figure 2. The top 5 industries that women apply to are (from highest to least): Consult-
5There is a significant positive correlation (0.39, p < 0.05) between the male skew of applications to an

industry and the average minimum salary offered as shown in Figure A3 and Figure A4 in the appendix.
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ing, ICT, Banking, Education, and Manufacturing. The top 5 industries men apply to are

(from highest to least): ICT, Consulting, Banking, Manufacturing, and Construction. ICT,

Manufacturing and Banking sectors have some of the largest (male skewed) gender gaps,

while Education and Consulting have some of the highest (female-skewed) gender gaps in

applications as shown in Figure 2 and Figure A3 in the appendix.

We study the effects of gender on applicant job outcomes with simple OLS regressions

in Table 3. The results show that women are more qualified by both education and experience

for the jobs they apply to than men (columns (1) and (2) of Table 3). Women applicants are

4 percentage points (pp) and 0.6 pp more qualified by education and experience, respectively,

for the jobs they apply to than men. Despite being more qualified for the jobs they apply

to, conditional on their qualifications for the job, women are less likely to apply to higher

level jobs (column (3)), with more qualified women being even less likely to apply to higher

level jobs (column (4) of Table 3). Overall, women are approximately 2 pp less likely to

apply to a senior level job (column (5) of Table 3). The results suggest that there may be

potential frictions related to skills mismatch and information asymmetry by gender on the

labor supply side, with qualified women not matching to jobs that align with their skills.

4 Conclusion

High levels of unemployment and gender gaps in labor markets, particularly for Africa’s

growing young population could have devastating effects on the region’s future economic

development. Information asymmetries, skill mismatch, high search costs for applicants and

lack of networks may be some major labor market frictions facing young applicants across

developing countries. With increased ICT access and connectivity, online hiring platforms

have the potential to help smooth these labor market frictions, through the use of low cost

techniques like information interventions.

Our analysis of applicant-job matching in this online hiring platform uses a unique,
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novel dataset from Nigeria to document matching/application patterns by gender and provide

quantitative estimates on the role of gender in matching in an African labor market. We

find significant differences in the matching behavior of applicants by gender across different

industries and job levels. Although women are more qualified for the jobs they apply to

than men, they are less likely to apply to hire level and senior level positions, despite being

equally qualified for the positions. The results show that skills mismatch and information

asymmetry by gender may be important sources of friction in the labor market. Ongoing

research examines the role of gender in hiring outcomes to understand the nature of these

frictions, and applies experimental approaches to understand which policies may be effective

in closing gender gaps in the labor market and improving employment outcomes. The results

shed light on matching in these labor markets and have important implications for the

framing of labor policy aimed at improving economic outcomes in Africa.
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Table 1: Applicant-Job Summary Statistics (2014-2020)

Statistic N Mean St. Dev. Min Max

Unique Applicant Summary Statistics

Number of Jobs Applied 227,194 10.04 33.66 1 2,065
Female 216,653 0.33 0.47 0.00 1.00
Age 193,021 31.26 6.14 16.00 82.00
Years of Experience (YOE) 226,695 4.58 4.25 0.00 50.00
Highest Education 223,308 5.88 1.27 1.00 9.00
Qualified Education 220,853 0.76 1.67 −8.00 8.00
Qualified YOE 203,256 2.65 3.79 −18.00 49.00
Qualified Education (I) 220,853 0.87 0.33 0.00 1.00
Qualified YOE (I) 203,256 0.91 0.29 0.00 1.00

Job Listings Summary

Firm Size 63,648 1.92 1.45 1.00 7.00
Job Type 63,692 2.92 0.31 1 3
Job YOE 55,886 2.62 2.38 0.00 20.00
Job Level 59,443 3.82 0.86 1.00 6.00
Job Education 62,721 4.94 1.63 1.00 9.00
Full Time Job 63,692 0.94 0.24 0 1
Senior Job Level 59,443 0.73 0.44 0.00 1.00
Minimum Salary (Naira) 63,692 149,118.60 455,096.50 0 25,000,000
Maximum Salary (Naira) 63,692 6,736,682.00 117,678,280.00 0 2,147,483,647

Notes: Definitions of the variables are as follows: Education level: 1= vocational or high school degree, 2= Diploma, 3= OND (Ordinary National Diploma), 4= NCE (Nigeria
Certificate in Education, 5= HND (Higher National Diploma), 6= Degree, 7= MBBS (Bachelor in medicine/surgery), 8= MBA/MSC, 9= MPhil/Phd; Firm size: 1= 26-50
workers, 2= 51-100, 3=101-200, 4= 201-500. 5=501-1000, 6=1001+; Job type: 1= Intern, 2= Contract, 3=Full time; Job level: 1= Vocational/semi-skilled/Unskilled labor, 2=
undergraduate internship/vacation job, 3= Fresh graduate/Entry level/Graduate internship, 4= Experienced (Non-manager), 5= Manager (Staff supervisor/Head of Department),
6= Executive (Director/CEO/CFO/COO). Qualified is the difference between the applicant’s level of education and experience and the job’s requirements is as defined in the
text. Qualified (I) is the indicator that equals 1 if Qualified≥ 0. Full Time Job is and indicator that equals 1 if the Job Type = 3. Senior Job Level is an indicator that equals
one if the JobLevel > 3.

Table 2: Differences in applicant characteristics and job match by gender (t-test results)

Variable Mean Mean (Male) Mean (Female) t-stat p-val

Number of Jobs Applied 10.04 11.35 8.24 19.72 0.00
Age 31.26 33.15 30.18 330.89 0.00
Years of experience 4.58 5.83 3.97 310.67 0.00
Highest education 5.88 5.97 6.03 −34.42 0.00
Job Level 3.82 3.85 3.71 114.65 0.00
Senior level Job 0.69 0.71 0.62 114.65 0.00
Full Time Job 0.95 0.95 0.95 −9.19 0.00
Minimum Salary 125,906 136,775 98,083 67.19 0.00
Maximum Salary 4,297,909 5,012,918 2,542,171 17.30 0.00
Qualified education (I) 0.88 0.87 0.92 −98.26 0.00
Qualified YOE (I) 0.91 0.91 0.90 32.69 0.00

Notes: Definitions of the variables are as follows: Education level: 1= vocational or high school degree, 2= Diploma, 3= OND (Ordinary
National Diploma), 4= NCE (Nigeria Certificate in Education, 5= HND (Higher National Diploma), 6= Degree, 7= MBBS (Bachelor
in medicine/surgery), 8= MBA/MSC, 9= MPhil/Phd; Firm size: 1= 26-50 workers, 2= 51-100, 3=101-200, 4= 201-500. 5=501-1000,
6=1001+; Job type: 1= Intern, 2= Contract, 3=Full time; Job level: 1= Vocational/semi-skilled/Unskilled labor, 2= undergraduate
internship/vacation job, 3= Fresh graduate/Entry level/Graduate internship, 4= Experienced (Non-manager), 5= Manager (Staff super-
visor/Head of Department), 6= Executive (Director/CEO/CFO/COO). YOE is years of experience. Qualified (I) is the indicator variable
that equals 1 if the applicant is qualified for the job by education or experience as defined in text. Full Time Job is and indicator that
equals 1 if the Job Type = 3. Senior Job Level is an indicator that equals one if the JobLevel > 3. Salary is in Naira.
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Figure 2: Share of applications by gender and industry

Table 3: Effects of gender on applicant-job match outcomes

Outcome: Qualified Edu (I) Qualified YOE (I) Job Level Senior Job Level
(1) (2) (3) (4) (5) (6)

Female 0.041∗∗∗ 0.006∗∗∗ −0.031∗∗∗ −0.017∗∗∗ −0.019∗∗∗ −0.012∗∗∗
(0.003) (0.002) (0.004) (0.005) (0.002) (0.003)

Qualified Edu −0.062∗∗∗ −0.060∗∗∗ −0.037∗∗∗ −0.035∗∗∗
(0.001) (0.001) (0.001) (0.001)

Qualified YOE −0.035∗∗∗ −0.034∗∗∗ −0.017∗∗∗ −0.017∗∗∗
(0.001) (0.001) (0.001) (0.001)

Female x Qualified Edu −0.006∗∗∗ −0.007∗∗∗
(0.002) (0.001)

Female x Qualified YOE −0.003∗∗ −0.0003
(0.002) (0.001)

Mean of outcome 0.88 0.91 3.82 3.82 0.69 0.69
N 2,015,512 1,809,547 1,618,591 1,618,591 1,618,591 1,618,591
R2 0.012 0.064 0.251 0.251 0.213 0.213

Applicant controls Yes Yes Yes Yes Yes Yes
Firm controls Yes Yes Yes Yes Yes Yes
Industry FE Yes Yes Yes Yes Yes Yes
Job Location FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes

Notes: Regressions estimated by OLS. Robust standard errors in parentheses clustered by applicant. Qualified (I) is the indicator that equals 1 if Qualified≥ 0
for educational attainment (Edu) or years of experience (YOE) or, in other words, if the candidate is qualified for the position by the job listing requirements, as
defined in the text. Qualified is the continuous variable that is the difference between the applicant’s level of education or experience and the job’s requirements
as defined in the text. Applicant controls include applicant age. Firm controls include company size. All regressions include 27 complete industry fixed effects.
Job Location is the location of the job listing across Nigeria’s 37 state units or outside Nigeria. Year FE are year of job posting fixed effects. ∗∗∗Significant at
the 1 percent level, ∗∗Significant at the 5 percent level, ∗Significant at the 10 percent level.
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A Appendix (For Online Publication)

Figure A1: Job ad example

Figure A2: Gender gaps in job levels of women employed across almost all industries (Na-
tional level data)
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Figure A5: Women are more qualified by education, conditional on age cohort
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Figure A6: Women apply more often to lower level jobs, even when more educated on avg
than men. Men apply to 11.6% > jobs than women, on average
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