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Abstract

Gender equality is a major problem that places women at a disadvantage thereby stymieing

economic growth and societal advancement. In the last two decades, extensive research

has been conducted on gender related issues, studying both their antecedents and conse-

quences. However, existing literature reviews fail to provide a comprehensive and clear pic-

ture of what has been studied so far, which could guide scholars in their future research. Our

paper offers a scoping review of a large portion of the research that has been published over

the last 22 years, on gender equality and related issues, with a specific focus on business

and economics studies. Combining innovative methods drawn from both network analysis

and text mining, we provide a synthesis of 15,465 scientific articles. We identify 27 main

research topics, we measure their relevance from a semantic point of view and the relation-

ships among them, highlighting the importance of each topic in the overall gender discourse.

We find that prominent research topics mostly relate to women in the workforce–e.g., con-

cerning compensation, role, education, decision-making and career progression. However,

some of them are losing momentum, and some other research trends–for example related

to female entrepreneurship, leadership and participation in the board of directors–are on the

rise. Besides introducing a novel methodology to review broad literature streams, our paper

offers a map of the main gender-research trends and presents the most popular and the

emerging themes, as well as their intersections, outlining important avenues for future

research.

Introduction

The persistent gender inequalities that currently exist across the developed and developing

world are receiving increasing attention from economists, policymakers, and the general
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public [e.g., 1–3]. Economic studies have indicated that women’s education and entry into the

workforce contributes to social and economic well-being [e.g., 4, 5], while their exclusion from

the labor market and from managerial positions has an impact on overall labor productivity

and income per capita [6, 7]. The United Nations selected gender equality, with an emphasis

on female education, as part of the Millennium Development Goals [8], and gender equality

at-large as one of the 17 Sustainable Development Goals (SDGs) to be achieved by 2030 [9].

These latter objectives involve not only developing nations, but rather all countries, to achieve

economic, social and environmental well-being.

As is the case with many SDGs, gender equality is still far from being achieved and persists

across education, access to opportunities, or presence in decision-making positions [7, 10, 11].

As we enter the last decade for the SDGs’ implementation, and while we are battling a global

health pandemic, effective and efficient action becomes paramount to reach this ambitious

goal.

Scholars have dedicated a massive effort towards understanding gender equality, its deter-

minants, its consequences for women and society, and the appropriate actions and policies to

advance women’s equality. Many topics have been covered, ranging from women’s education

and human capital [12, 13] and their role in society [e.g., 14, 15], to their appointment in

firms’ top ranked positions [e.g., 16, 17] and performance implications [e.g., 18, 19]. Despite

some attempts, extant literature reviews provide a narrow view on these issues, restricted to

specific topics–e.g., female students’ presence in STEM fields [20], educational gender inequal-

ity [5], the gender pay gap [21], the glass ceiling effect [22], leadership [23], entrepreneurship

[24], women’s presence on the board of directors [25, 26], diversity management [27], gender

stereotypes in advertisement [28], or specific professions [29]. A comprehensive view on gen-

der-related research, taking stock of key findings and under-studied topics is thus lacking.

Extant literature has also highlighted that gender issues, and their economic and social ram-

ifications, are complex topics that involve a large number of possible antecedents and out-

comes [7]. Indeed, gender equality actions are most effective when implemented in unison

with other SDGs (e.g., with SDG 8, see [30]) in a synergetic perspective [10]. Many bodies of

literature (e.g., business, economics, development studies, sociology and psychology) approach

the problem of achieving gender equality from different perspectives–often addressing specific

and narrow aspects. This sometimes leads to a lack of clarity about how different issues, cir-

cumstances, and solutions may be related in precipitating or mitigating gender inequality or

its effects. As the number of papers grows at an increasing pace, this issue is exacerbated and

there is a need to step back and survey the body of gender equality literature as a whole. There

is also a need to examine synergies between different topics and approaches, as well as gaps in

our understanding of how different problems and solutions work together. Considering the

important topic of women’s economic and social empowerment, this paper aims to fill this gap

by answering the following research question: what are the most relevant findings in the litera-
ture on gender equality and how do they relate to each other?

To do so, we conduct a scoping review [31], providing a synthesis of 15,465 articles dealing

with gender equity related issues published in the last twenty-two years, covering both the peri-

ods of the MDGs and the SDGs (i.e., 2000 to mid 2021) in all the journals indexed in the Aca-

demic Journal Guide’s 2018 ranking of business and economics journals. Given the huge

amount of research conducted on the topic, we adopt an innovative methodology, which relies

on social network analysis and text mining. These techniques are increasingly adopted when

surveying large bodies of text. Recently, they were applied to perform analysis of online gender

communication differences [32] and gender behaviors in online technology communities [33],

to identify and classify sexual harassment instances in academia [34], and to evaluate the gen-

der inclusivity of disaster management policies [35].
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Applied to the title, abstracts and keywords of the articles in our sample, this methodology

allows us to identify a set of 27 recurrent topics within which we automatically classify the

papers. Introducing additional novelty, by means of the Semantic Brand Score (SBS) indicator

[36] and the SBS BI app [37], we assess the importance of each topic in the overall gender

equality discourse and its relationships with the other topics, as well as trends over time, with a

more accurate description than that offered by traditional literature reviews relying solely on

the number of papers presented in each topic.

This methodology, applied to gender equality research spanning the past twenty-two years,

enables two key contributions. First, we extract the main message that each document is con-

veying and how this is connected to other themes in literature, providing a rich picture of the

topics that are at the center of the discourse, as well as of the emerging topics. Second, by

examining the semantic relationship between topics and how tightly their discourses are

linked, we can identify the key relationships and connections between different topics. This

semi-automatic methodology is also highly reproducible with minimum effort.

This literature review is organized as follows. In the next section, we present how we

selected relevant papers and how we analyzed them through text mining and social network

analysis. We then illustrate the importance of 27 selected research topics, measured by means

of the SBS indicator. In the results section, we present an overview of the literature based on

the SBS results–followed by an in-depth narrative analysis of the top 10 topics (i.e., those with

the highest SBS) and their connections. Subsequently, we highlight a series of under-studied

connections between the topics where there is potential for future research. Through this anal-

ysis, we build a map of the main gender-research trends in the last twenty-two years–present-

ing the most popular themes. We conclude by highlighting key areas on which research should

focused in the future.

Methods

Our aim is to map a broad topic, gender equality research, that has been approached through a

host of different angles and through different disciplines. Scoping reviews are the most appro-

priate as they provide the freedom to map different themes and identify literature gaps, thereby

guiding the recommendation of new research agendas [38].

Several practical approaches have been proposed to identify and assess the underlying top-

ics of a specific field using big data [39–41], but many of them fail without proper paper

retrieval and text preprocessing. This is specifically true for a research field such as the gender-

related one, which comprises the work of scholars from different backgrounds. In this section,

we illustrate a novel approach for the analysis of scientific (gender-related) papers that relies

on methods and tools of social network analysis and text mining. Our procedure has four

main steps: (1) data collection, (2) text preprocessing, (3) keywords extraction and classifica-

tion, and (4) evaluation of semantic importance and image.

Data collection

In this study, we analyze 22 years of literature on gender-related research. Following estab-

lished practice for scoping reviews [42], our data collection consisted of two main steps, which

we summarize here below.

Firstly, we retrieved from the Scopus database all the articles written in English that con-

tained the term “gender” in their title, abstract or keywords and were published in a journal

listed in the Academic Journal Guide 2018 ranking of the Chartered Association of Business

Schools (CABS) (https://charteredabs.org/wp-content/uploads/2018/03/

AJG2018-Methodology.pdf), considering the time period from Jan 2000 to May 2021. We
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used this information considering that abstracts, titles and keywords represent the most infor-

mative part of a paper, while using the full-text would increase the signal-to-noise ratio for

information extraction. Indeed, these textual elements already demonstrated to be reliable

sources of information for the task of domain lexicon extraction [43, 44]. We chose Scopus as

source of literature because of its popularity, its update rate, and because it offers an API to

ease the querying process. Indeed, while it does not allow to retrieve the full text of scientific

articles, the Scopus API offers access to titles, abstracts, citation information and metadata for

all its indexed scholarly journals. Moreover, we decided to focus on the journals listed in the

AJG 2018 ranking because we were interested in reviewing business and economics related

gender studies only. The AJG is indeed widely used by universities and business schools as a

reference point for journal and research rigor and quality. This first step, executed in June

2021, returned more than 55,000 papers.

In the second step–because a look at the papers showed very sparse results, many of which

were not in line with the topic of this literature review (e.g., papers dealing with health care or

medical issues, where the word gender indicates the gender of the patients)–we applied further

inclusion criteria to make the sample more focused on the topic of this literature review (i.e.,

women’s gender equality issues). Specifically, we only retained those papers mentioning, in

their title and/or abstract, both gender-related keywords (e.g., daughter, female, mother) and

keywords referring to bias and equality issues (e.g., equality, bias, diversity, inclusion). After

text pre-processing (see next section), keywords were first identified from a frequency-

weighted list of words found in the titles, abstracts and keywords in the initial list of papers,

extracted through text mining (following the same approach as [43]). They were selected by

two of the co-authors independently, following respectively a bottom up and a top-down

approach. The bottom-up approach consisted of examining the words found in the frequency-

weighted list and classifying those related to gender and equality. The top-down approach con-

sisted in searching in the word list for notable gender and equality-related words. Table 1

reports the sets of keywords we considered, together with some examples of words that were

used to search for their presence in the dataset (a full list is provided in the S1 Text). At end of

this second step, we obtained a final sample of 15,465 relevant papers.

Text processing and keyword extraction

Text preprocessing aims at structuring text into a form that can be analyzed by statistical mod-

els. In the present section, we describe the preprocessing steps we applied to paper titles and

abstracts, which, as explained below, partially follow a standard text preprocessing pipeline

[45]. These activities have been performed using the R package udpipe [46].

The first step is n-gram extraction (i.e., a sequence of words from a given text sample) to

identify which n-grams are important in the analysis, since domain-specific lexicons are often

composed by bi-grams and tri-grams [47]. Multi-word extraction is usually implemented with

statistics and linguistic rules, thus using the statistical properties of n-grams or machine learn-

ing approaches [48]. However, for the present paper, we used Scopus metadata in order to

have a more effective and efficient n-grams collection approach [49]. We used the keywords of

each paper in order to tag n-grams with their associated keywords automatically. Using this

greedy approach, it was possible to collect all the keywords listed by the authors of the papers.

From this list, we extracted only keywords composed by two, three and four words, we

removed all the acronyms and rare keywords (i.e., appearing in less than 1% of papers), and

we clustered keywords showing a high orthographic similarity–measured using a Levenshtein

distance [50] lower than 2, considering these groups of keywords as representing same con-

cepts, but expressed with different spelling. After tagging the n-grams in the abstracts, we
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followed a common data preparation pipeline that consists of the following steps: (i) tokeniza-

tion, that splits the text into tokens (i.e., single words and previously tagged multi-words); (ii)

removal of stop-words (i.e. those words that add little meaning to the text, usually being very

common and short functional words–such as “and”, “or”, or “of”); (iii) parts-of-speech tag-

ging, that is providing information concerning the morphological role of a word and its mor-

phosyntactic context (e.g., if the token is a determiner, the next token is a noun or an adjective

with very high confidence, [51]); and (iv) lemmatization, which consists in substituting each

word with its dictionary form (or lemma). The output of the latter step allows grouping

together the inflected forms of a word. For example, the verbs “am”, “are”, and “is” have the

shared lemma “be”, or the nouns “cat” and “cats” both share the lemma “cat”. We preferred

lemmatization over stemming [52] in order to obtain more interpretable results.

In addition, we identified a further set of keywords (with respect to those listed in the “key-

words” field) by applying a series of automatic words unification and removal steps, as sug-

gested in past research [53, 54]. We removed: sparse terms (i.e., occurring in less than 0.1% of

all documents), common terms (i.e., occurring in more than 10% of all documents) and

retained only nouns and adjectives. It is relevant to notice that no document was lost due to

these steps. We then used the TF-IDF function [55] to produce a new list of keywords. We

additionally tested other approaches for the identification and clustering of keywords–such as

TextRank [56] or Latent Dirichlet Allocation [57]–without obtaining more informative results.

Classification of research topics

To guide the literature analysis, two experts met regularly to examine the sample of collected

papers and to identify the main topics and trends in gender research. Initially, they conducted

Table 1. Examples of keywords used to identify gender-related papers relevant for the aim of the literature

review.

Keyword set Examples of searched words

Gender Bride bride
Daughter daughter, daughterhood
Female female�, femaling
Femini feminist, feminism, femininity
Girl girl
Lady lady, ladies
Maid maid
Mother mother, maternal, maternity
Queen queen
Widow widow
Wife wife, wives
Woman woman, women

Equality Bias bias, biases, biased
Diversity diversity, diverse
Empower empower, empowering, empowerment
Equality inequality, equality, discrimination
Equity equity, inequity, inequities
Homeworking homeworker, householder, homemaking
Inclusion barrier, inclusion, inclusive
Quota quota
Stereotype stereotype, stereotyping, stereotyped

https://doi.org/10.1371/journal.pone.0256474.t001
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brainstorming sessions on the topics they expected to find, due to their knowledge of the litera-

ture. This led to an initial list of topics. Subsequently, the experts worked independently, also

supported by the keywords in paper titles and abstracts extracted with the procedure described

above.

Considering all this information, each expert identified and clustered relevant keywords

into topics. At the end of the process, the two assignments were compared and exhibited a

92% agreement. Another meeting was held to discuss discordant cases and reach a consensus.

This resulted in a list of 27 topics, briefly introduced in Table 2 and subsequently detailed in

the following sections.

Evaluation of semantic importance

Working on the lemmatized corpus of the 15,465 papers included in our sample, we proceeded

with the evaluation of semantic importance trends for each topic and with the analysis of their

connections and prevalent textual associations. To this aim, we used the Semantic Brand Score

indicator [36], calculated through the SBS BI webapp [37] that also produced a brand image

report for each topic. For this study we relied on the computing resources of the ENEA/

CRESCO infrastructure [58].

The Semantic Brand Score (SBS) is a measure of semantic importance that combines meth-

ods of social network analysis and text mining. It is usually applied for the analysis of (big)

Table 2. List of selected topics.

Topic Short Description

Behavior Behavioral aspects related to gender

Board of directors Women in boards of directors

Career Progression Women’s promotion and career advancement

Compensation Salary and rewards in relation to employment

Culture Ideas, customs and social behaviors, including bias and stereotypes

Decision-making The decision-making process

Education Primary, secondary and tertiary education

Empowerment Authority, power and self-confidence

Entrepreneurship Women starting their own enterprises

Family Women’s relationship with family and family obligations, wok-life balance

Feminine Female characteristics

Governance The governance structures of firms and society

Hiring Appointing women to positions within the workforce

Human Capital The intellectual capital resulting from education and social capital

Leadership Leadership skills and leadership positions

Management Managerial practices and processes

Masculine Male characteristics

Network Networking dynamics as they relate to women

Organization The organization of firms

Parenting The act of raising children and its implications

Performance Measuring the work output of individuals, teams and organizations

Personality Traits and individual characteristics of women

Politics Policies and regulations, women in politics

Reputation How women are viewed by their colleagues, peers and society

Role The roles covered by women in the workforce

Sustainability Women’s relation to sustainability and social responsibility

Well-Being Psychological, personal, and social welfare of women

https://doi.org/10.1371/journal.pone.0256474.t002
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textual data to evaluate the importance of one or more brands, names, words, or sets of key-

words [36]. Indeed, the concept of “brand” is intended in a flexible way and goes beyond prod-

ucts or commercial brands. In this study, we evaluate the SBS time-trends of the keywords

defining the research topics discussed in the previous section. Semantic importance comprises

the three dimensions of topic prevalence, diversity and connectivity. Prevalence measures how

frequently a research topic is used in the discourse. The more a topic is mentioned by scientific

articles, the more the research community will be aware of it, with possible increase of future

studies; this construct is partly related to that of brand awareness [59]. This effect is even stron-

ger, considering that we are analyzing the title, abstract and keywords of the papers, i.e. the

parts that have the highest visibility. A very important characteristic of the SBS is that it consid-

ers the relationships among words in a text. Topic importance is not just a matter of how fre-

quently a topic is mentioned, but also of the associations a topic has in the text. Specifically,

texts are transformed into networks of co-occurring words, and relationships are studied

through social network analysis [60]. This step is necessary to calculate the other two dimen-

sions of our semantic importance indicator. Accordingly, a social network of words is gener-

ated for each time period considered in the analysis–i.e., a graph made of n nodes (words) and

E edges weighted by co-occurrence frequency, with W being the set of edge weights. The key-

words representing each topic were clustered into single nodes.

The construct of diversity relates to that of brand image [59], in the sense that it considers

the richness and distinctiveness of textual (topic) associations. Considering the above-men-

tioned networks, we calculated diversity using the distinctiveness centrality metric–as in the

formula presented by Fronzetti Colladon and Naldi [61].

Lastly, connectivity was measured as the weighted betweenness centrality [62, 63] of each

research topic node. We used the formula presented by Wasserman and Faust [60]. The

dimension of connectivity represents the “brokerage power” of each research topic–i.e., how

much it can serve as a bridge to connect other terms (and ultimately topics) in the discourse

[36].

The SBS is the final composite indicator obtained by summing the standardized scores of

prevalence, diversity and connectivity. Standardization was carried out considering all the

words in the corpus, for each specific timeframe.

This methodology, applied to a large and heterogeneous body of text, enables to automati-

cally identify two important sets of information that add value to the literature review. Firstly,

the relevance of each topic in literature is measured through a composite indicator of semantic

importance, rather than simply looking at word frequencies. This provides a much richer pic-

ture of the topics that are at the center of the discourse, as well as of the topics that are emerg-

ing in the literature. Secondly, it enables to examine the extent of the semantic relationship

between topics, looking at how tightly their discourses are linked. In a field such as gender

equality, where many topics are closely linked to each other and present overlaps in issues and

solutions, this methodology offers a novel perspective with respect to traditional literature

reviews. In addition, it ensures reproducibility over time and the possibility to semi-automati-

cally update the analysis, as new papers become available.

Results

Overview of main topics

In terms of descriptive textual statistics, our corpus is made of 15,465 text documents, consist-

ing of a total of 2,685,893 lemmatized tokens (words) and 32,279 types. As a result, the type-

token ratio is 1.2%. The number of hapaxes is 12,141, with a hapax-token ratio of 37.61%.
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Fig 1 shows the list of 27 topics by decreasing SBS. The most researched topic is compensa-
tion, exceeding all others in prevalence, diversity, and connectivity. This means it is not only

mentioned more often than other topics, but it is also connected to a greater number of other

topics and is central to the discourse on gender equality. The next four topics are, in order of

SBS, role, education, decision-making, and career progression. These topics, except for educa-
tion, all concern women in the workforce. Between these first five topics and the following

ones there is a clear drop in SBS scores. In particular, the topics that follow have a lower con-

nectivity than the first five. They are hiring, performance, behavior, organization, and human
capital. Again, except for behavior and human capital, the other three topics are purely related

to women in the workforce. After another drop-off, the following topics deal prevalently with

women in society. This trend highlights that research on gender in business journals has so far

mainly paid attention to the conditions that women experience in business contexts, while also

devoting some attention to women in society.

Fig 2 shows the SBS time series of the top 10 topics. While there has been a general increase

in the number of Scopus-indexed publications in the last decade, we notice that some SBS

trends remain steady, or even decrease. In particular, we observe that the main topic of the last

Fig 1. Topic importance (SBS).

https://doi.org/10.1371/journal.pone.0256474.g001

Fig 2. SBS time series of the top 10 topics.

https://doi.org/10.1371/journal.pone.0256474.g002
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twenty-two years, compensation, is losing momentum. Since 2016, it has been surpassed by

decision-making, education and role, which may indicate that literature is increasingly attempt-

ing to identify root causes of compensation inequalities. Moreover, in the last two years, the

topics of hiring, performance, and organization are experiencing the largest importance

increase.

Fig 3 shows the SBS time trends of the remaining 17 topics (i.e., those not in the top 10). As

we can see from the graph, there are some that maintain a steady trend–such as reputation,

management, networks and governance, which also seem to have little importance. More rele-

vant topics with average stationary trends (except for the last two years) are culture, family,

and parenting. The feminine topic is among the most important here, and one of those that

exhibit the larger variations over time (similarly to leadership). On the other hand, the are

some topics that, even if not among the most important, show increasing SBS trends; there-

fore, they could be considered as emerging topics and could become popular in the near

future. These are entrepreneurship, leadership, board of directors, and sustainability. These

emerging topics are also interesting to anticipate future trends in gender equality research that

are conducive to overall equality in society.

In addition to the SBS score of the different topics, the network of terms they are associated

to enables to gauge the extent to which their images (textual associations) overlap or differ

(Fig 4).

Fig 3. SBS time series of the other topics.

https://doi.org/10.1371/journal.pone.0256474.g003

Fig 4. Topic similarity.

https://doi.org/10.1371/journal.pone.0256474.g004
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There is a central cluster of topics with high similarity, which are all connected with women

in the workforce. The cluster includes topics such as organization, decision-making, perfor-
mance, hiring, human capital, education and compensation. In addition, the topic of well-being
is found within this cluster, suggesting that women’s equality in the workforce is associated to

well-being considerations. The emerging topics of entrepreneurship and leadership are also

closely connected with each other, possibly implying that leadership is a much-researched

quality in female entrepreneurship. Topics that are relatively more distant include personality,

politics, feminine, empowerment, management, board of directors, reputation, governance, par-
enting, masculine and network.

The following sections describe the top 10 topics and their main associations in literature

(see Table 3), while providing a brief overview of the emerging topics.

Compensation. The topic of compensation is related to the topics of role, hiring, educa-
tion and career progression, however, also sees a very high association with the words gap and

inequality. Indeed, a well-known debate in degrowth economics centers around whether and

how to adequately compensate women for their childbearing, childrearing, caregiver and

household work [e.g., 30].

Even in paid work, women continue being offered lower compensations than their male

counterparts who have the same job or cover the same role [64–67]. This severe inequality has

been widely studied by scholars over the last twenty-two years. Dealing with this topic, some

Table 3. Top associations.

Topic Top associations (other topics in bold)

Behavior social, work, Role, differences, related, Decision-making, child, positive, group, individual, self,

influence, relationship, stereotype, health, inequality, change, Education, student, participant,

Career Progression, Human Capital, experience, Performance, Parenting, intention

Career

Progression

Role, inequality, difference, Decision-making, work, social, equity, Hiring, Education,

Organization, Performance, level, Compensation, development, policy, examine, role, self,

experience, Leadership, support, Human Capital, individual, Family, perceive, academic,

differences

Compensation gap, Role, difference, inequality, Hiring, Education, work, increase, higher, lower, market, less,

labor, household, low, Career Progression, age, time, high, labour, attention, discrimination,

change, country, individual, status

Decision Making Career Progression, Performance, social, work, Role, Organization, inequality, household,

group, policy, Human Capital, process, Behavior, health, Hiring, level, role, individual,

Compensation, Education, equity, Leadership, stereotype, different, Politics, change

Education age, inequality, level, Compensation, study, social, health, gap, status, equity, student, Human

Capital, Career Progression, child, Hiring, school, economic, policy, work, Parenting,

experience, higher, access, household, Decision-making, development

Hiring Role, work, Career Progression, Education, discrimination, level, Decision-making, time,

Human Capital, gap, sector, Performance, market, social, increase, status, Organization,

policy, inequality, experience, differences, lower, equity, high, data, satisfaction,

Human Capital Education, Role, work, Decision-making, social, Hiring, Career Progression, Performance,

self, Behavior, health, Compensation, Leadership, student, Organization, group, child,

individual, development, age, differences, lack, gap, focus, change

Organization work, Role, Career Progression, inequality, Decision-making, Leadership, social, diversity,

policy, level, change, Performance, employee, individual, Hiring, equity, Culture, practice,

value, Human Capital, management, structure, discrimination, Behavior, Governance

Performance Role, Decision-making, Career Progression, stereotype, work, Compensation, Hiring,

Organization, Human Capital, self, impact, social, Education, Behavior, difference, high, firm,

threat, student, inequality, role, Board of directors, increase, relationship, experience

Role Compensation, Career Progression, work, Hiring, Performance, Organization, firm, Board

of directors, Behavior, social, Decision-making, role, Human Capital, employee, less, increase,

experience, traditional, Leadership, stereotype, sector, Entrepreneurship, business, gap, group,

data

https://doi.org/10.1371/journal.pone.0256474.t003
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specific roles have been addressed. Specifically, research highlighted differences in compensa-

tion between female and male CEOs [e.g., 68], top executives [e.g., 69], and boards’ directors

[e.g., 70]. Scholars investigated the determinants of these gaps, such as the gender composition

of the board [e.g., 71–73] or women’s individual characteristics [e.g., 71, 74].

Among these individual characteristics, education plays a relevant role [75]. Education is

indeed presented as the solution for women, not only to achieve top executive roles, but also to

reduce wage inequality [e.g., 76, 77]. Past research has highlighted education influences on

gender wage gaps, specifically referring to gender differences in skills [e.g., 78], college majors

[e.g., 79], and college selectivity [e.g., 80].

Finally, the wage gap issue is strictly interrelated with hiring–e.g., looking at whether being

a mother affects hiring and compensation [e.g., 65, 81] or relating compensation to unemploy-

ment [e.g., 82]–and career progression–for instance looking at meritocracy [83, 84] or the char-

acteristics of the boss for whom women work [e.g., 85].

Role. The roles covered by women have been deeply investigated. Scholars have focused

on the role of women in their families and the society as a whole [e.g., 14, 15], and, more

widely, in business contexts [e.g., 18, 81]. Indeed, despite still lagging behind their male coun-

terparts [e.g., 86, 87], in the last decade there has been an increase in top ranked positions

achieved by women [e.g., 88, 89]. Following this phenomenon, scholars have posed greater

attention towards the presence of women in the board of directors [e.g., 16, 18, 90, 91], given

the increasing pressure to appoint female directors that firms, especially listed ones, have expe-

rienced. Other scholars have focused on the presence of women covering the role of CEO [e.g.,

17, 92] or being part of the top management team [e.g., 93]. Irrespectively of the level of analy-

sis, all these studies tried to uncover the antecedents of women’s presence among top managers

[e.g., 92, 94] and the consequences of having a them involved in the firm’s decision-making–

e.g., on performance [e.g., 19, 95, 96], risk [e.g., 97, 98], and corporate social responsibility

[e.g., 99, 100].

Besides studying the difficulties and discriminations faced by women in getting a job [81,

101], and, more specifically in the hiring, appointment, or career progression to these apical

roles [e.g., 70, 83], the majority of research of women’s roles dealt with compensation issues.

Specifically, scholars highlight the pay-gap that still exists between women and men, both in

general [e.g., 64, 65], as well as referring to boards’ directors [e.g., 70, 102], CEOs and execu-

tives [e.g., 69, 103, 104].

Finally, other scholars focused on the behavior of women when dealing with business. In

this sense, particular attention has been paid to leadership and entrepreneurial behaviors. The

former quite overlaps with dealing with the roles mentioned above, but also includes aspects

such as leaders being stereotyped as masculine [e.g., 105], the need for greater exposure to

female leaders to reduce biases [e.g., 106], or female leaders acting as queen bees [e.g., 107].

Regarding entrepreneurship, scholars mainly investigated women’s entrepreneurial entry [e.g.,

108, 109], differences between female and male entrepreneurs in the evaluations and funding

received from investors [e.g., 110, 111], and their performance gap [e.g., 112, 113].

Education. Education has long been recognized as key to social advancement and eco-

nomic stability [114], for job progression and also a barrier to gender equality, especially in

STEM-related fields. Research on education and gender equality is mostly linked with the top-

ics of compensation, human capital, career progression, hiring, parenting and decision-making.

Education contributes to a higher human capital [115] and constitutes an investment on

the part of women towards their future. In this context, literature points to the gender gap in

educational attainment, and the consequences for women from a social, economic, personal

and professional standpoint. Women are found to have less access to formal education and

information, especially in emerging countries, which in turn may cause them to lose social and
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economic opportunities [e.g., 12, 116–119]. Education in local and rural communities is also

paramount to communicate the benefits of female empowerment, contributing to overall socie-

tal well-being [e.g., 120].

Once women access education, the image they have of the world and their place in society

(i.e., habitus) affects their education performance [13] and is passed on to their children. These

situations reinforce gender stereotypes, which become self-fulfilling prophecies that may nega-

tively affect female students’ performance by lowering their confidence and heightening their

anxiety [121, 122]. Besides formal education, also the information that women are exposed to

on a daily basis contributes to their human capital. Digital inequalities, for instance, stems

from men spending more time online and acquiring higher digital skills than women [123].

Education is also a factor that should boost employability of candidates and thus hiring,

career progression and compensation, however the relationship between these factors is not

straightforward [115]. First, educational choices (decision-making) are influenced by variables

such as self-efficacy and the presence of barriers, irrespectively of the career opportunities they

offer, especially in STEM [124]. This brings additional difficulties to women’s enrollment and

persistence in scientific and technical fields of study due to stereotypes and biases [125, 126].

Moreover, access to education does not automatically translate into job opportunities for

women and minority groups [127, 128] or into female access to managerial positions [129].

Finally, parenting is reported as an antecedent of education [e.g., 130], with much of the lit-

erature focusing on the role of parents’ education on the opportunities afforded to children to

enroll in education [131–134] and the role of parenting in their offspring’s perception of study

fields and attitudes towards learning [135–138]. Parental education is also a predictor of the

other related topics, namely human capital and compensation [139].

Decision-making. This literature mainly points to the fact that women are thought to

make decisions differently than men. Women have indeed different priorities, such as they

care more about people’s well-being, working with people or helping others, rather than maxi-

mizing their personal (or their firm’s) gain [140]. In other words, women typically present

more communal than agentic behaviors, which are instead more frequent among men [141].

These different attitude, behavior and preferences in turn affect the decisions they make [e.g.,

142] and the decision-making of the firm in which they work [e.g., 143].

At the individual level, gender affects, for instance, career aspirations [e.g., 144] and choices

[e.g., 142, 145], or the decision of creating a venture [e.g., 108, 109, 146]. Moreover, in every-

day life, women and men make different decisions regarding partners [e.g., 147], childcare

[e.g., 148], education [e.g., 149], attention to the environment [e.g., 150] and politics [e.g.,

151].

At the firm level, scholars highlighted, for example, how the presence of women in the

board affects corporate decisions [e.g., 152, 153], that female CEOs are more conservative in

accounting decisions [e.g., 154], or that female CFOs tend to make more conservative deci-

sions regarding the firm’s financial reporting [e.g., 155]. Nevertheless, firm level research also

investigated decisions that, influenced by gender bias, affect women, such as those pertaining

hiring [e.g., 156, 157], compensation [e.g., 73, 158], or the empowerment of women once

appointed [159].

Career progression. Once women have entered the workforce, the key aspect to achieve

gender equality becomes career progression, including efforts toward overcoming the glass ceil-

ing. Indeed, according to the SBS analysis, career progression is highly related to words such as

work, social issues and equality. The topic with which it has the highest semantic overlap is

role, followed by decision-making, hiring, education, compensation, leadership, human capital,
and family.

PLOS ONE Twenty years of gender equality research: A scoping review based on a new semantic indicator

PLOS ONE | https://doi.org/10.1371/journal.pone.0256474 September 21, 2021 12 / 27

https://doi.org/10.1371/journal.pone.0256474


Career progression implies an advancement in the hierarchical ladder of the firm, assigning

managerial roles to women. Coherently, much of the literature has focused on identifying

rationales for a greater female participation in the top management team and board of direc-

tors [e.g., 95] as well as the best criteria to ensure that the decision-makers promote the most

valuable employees irrespectively of their individual characteristics, such as gender [e.g., 84].

The link between career progression, role and compensation is often provided in practice by

performance appraisal exercises, frequently rooted in a culture of meritocracy that guides

bonuses, salary increases and promotions. However, performance appraisals can actually mask

gender-biased decisions where women are held to higher standards than their male colleagues

[e.g., 83, 84, 95, 160, 161]. Women often have less opportunities to gain leadership experience

and are less visible than their male colleagues, which constitute barriers to career advancement

[e.g., 162]. Therefore, transparency and accountability, together with procedures that discour-

age discretionary choices, are paramount to achieve a fair career progression [e.g., 84], together

with the relaxation of strict job boundaries in favor of cross-functional and self-directed tasks

[e.g., 163].

In addition, a series of stereotypes about the type of leadership characteristics that are

required for top management positions, which fit better with typical male and agentic attri-

butes, are another key barrier to career advancement for women [e.g., 92, 160].

Hiring. Hiring is the entrance gateway for women into the workforce. Therefore, it is

related to other workforce topics such as compensation, role, career progression, decision-mak-
ing, human capital, performance, organization and education.

A first stream of literature focuses on the process leading up to candidates’ job applications,

demonstrating that bias exists before positions are even opened, and it is perpetuated both by

men and women through networking and gatekeeping practices [e.g., 164, 165].

The hiring process itself is also subject to biases [166], for example gender-congruity bias

that leads to men being preferred candidates in male-dominated sectors [e.g., 167], women

being hired in positions with higher risk of failure [e.g., 168] and limited transparency and

accountability afforded by written processes and procedures [e.g., 164] that all contribute to

ascriptive inequality. In addition, providing incentives for evaluators to hire women may actu-

ally work to this end; however, this is not the case when supporting female candidates endan-

gers higher-ranking male ones [169].

Another interesting perspective, instead, looks at top management teams’ composition and

the effects on hiring practices, indicating that firms with more women in top management are

less likely to lay off staff [e.g., 152].

Performance. Several scholars posed their attention towards women’s performance, its

consequences [e.g., 170, 171] and the implications of having women in decision-making posi-

tions [e.g., 18, 19].

At the individual level, research focused on differences in educational and academic perfor-

mance between women and men, especially referring to the gender gap in STEM fields [e.g.,

171]. The presence of stereotype threats–that is the expectation that the members of a social

group (e.g., women) “must deal with the possibility of being judged or treated stereotypically,

or of doing something that would confirm the stereotype” [172]–affects women’s interested in

STEM [e.g., 173], as well as their cognitive ability tests, penalizing them [e.g., 174]. A stronger

gender identification enhances this gap [e.g., 175], whereas mentoring and role models can be

used as solutions to this problem [e.g., 121]. Despite the negative effect of stereotype threats on

girls’ performance [176], female and male students perform equally in mathematics and

related subjects [e.g., 177]. Moreover, while individuals’ performance at school and university

generally affects their achievements and the field in which they end up working, evidence

reveals that performance in math or other scientific subjects does not explain why fewer
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women enter STEM working fields; rather this gap depends on other aspects, such as culture,

past working experiences, or self-efficacy [e.g., 170]. Finally, scholars have highlighted the

penalization that women face for their positive performance, for instance when they succeed

in traditionally male areas [e.g., 178]. This penalization is explained by the violation of gender-

stereotypic prescriptions [e.g., 179, 180], that is having women well performing in agentic

areas, which are typical associated to men. Performance penalization can thus be overcome by

clearly conveying communal characteristics and behaviors [178].

Evidence has been provided on how the involvement of women in boards of directors and

decision-making positions affects firms’ performance. Nevertheless, results are mixed, with

some studies showing positive effects on financial [19, 181, 182] and corporate social perfor-

mance [99, 182, 183]. Other studies maintain a negative association [e.g., 18], and other again

mixed [e.g., 184] or non-significant association [e.g., 185]. Also with respect to the presence of

a female CEO, mixed results emerged so far, with some researches demonstrating a positive

effect on firm’s performance [e.g., 96, 186], while other obtaining only a limited evidence of

this relationship [e.g., 103] or a negative one [e.g., 187].

Finally, some studies have investigated whether and how women’s performance affects

their hiring [e.g., 101] and career progression [e.g., 83, 160]. For instance, academic perfor-

mance leads to different returns in hiring for women and men. Specifically, high-achieving

men are called back significantly more often than high-achieving women, which are penalized

when they have a major in mathematics; this result depends on employers’ gendered standards

for applicants [e.g., 101]. Once appointed, performance ratings are more strongly related to

promotions for women than men, and promoted women typically show higher past perfor-

mance ratings than those of promoted men. This suggesting that women are subject to stricter

standards for promotion [e.g., 160].

Behavior. Behavioral aspects related to gender follow two main streams of literature. The

first examines female personality and behavior in the workplace, and their alignment with cul-

tural expectations or stereotypes [e.g., 188] as well as their impacts on equality. There is a com-

mon bias that depicts women as less agentic than males. Certain characteristics, such as those

more congruent with male behaviors–e.g., self-promotion [e.g., 189], negotiation skills [e.g.,

190] and general agentic behavior [e.g., 191]–, are less accepted in women. However, charac-

teristics such as individualism in women have been found to promote greater gender equality

in society [192]. In addition, behaviors such as display of emotions [e.g., 193], which are ste-

reotypically female, work against women’s acceptance in the workplace, requiring women to

carefully moderate their behavior to avoid exclusion. A counter-intuitive result is that women

and minorities, which are more marginalized in the workplace, tend to be better problem-solv-

ers in innovation competitions due to their different knowledge bases [194].

The other side of the coin is examined in a parallel literature stream on behavior towards

women in the workplace. As a result of biases, prejudices and stereotypes, women may experi-

ence adverse behavior from their colleagues, such as incivility and harassment, which under-

mine their well-being [e.g., 195, 196]. Biases that go beyond gender, such as for overweight

people, are also more strongly applied to women [197].

Organization. The role of women and gender bias in organizations has been studied from

different perspectives, which mirror those presented in detail in the following sections. Specifi-

cally, most research highlighted the stereotypical view of leaders [e.g., 105] and the roles played

by women within firms, for instance referring to presence in the board of directors [e.g., 18,

90, 91], appointment as CEOs [e.g., 16], or top executives [e.g., 93].

Scholars have investigated antecedents and consequences of the presence of women in

these apical roles. On the one side they looked at hiring and career progression [e.g., 83, 92, 160,

168, 198], finding women typically disadvantaged with respect to their male counterparts. On
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the other side, they studied women’s leadership styles and influence on the firm’s decision-
making [e.g., 152, 154, 155, 199], with implications for performance [e.g., 18, 19, 96].

Human capital. Human capital is a transverse topic that touches upon many different

aspects of female gender equality. As such, it has the most associations with other topics, start-

ing with education as mentioned above, with career-related topics such as role, decision-mak-
ing, hiring, career progression, performance, compensation, leadership and organization.

Another topic with which there is a close connection is behavior. In general, human capital is

approached both from the education standpoint but also from the perspective of social capital.

The behavioral aspect in human capital comprises research related to gender differences for

example in cultural and religious beliefs that influence women’s attitudes and perceptions

towards STEM subjects [142, 200–202], towards employment [203] or towards environmental

issues [150, 204]. These cultural differences also emerge in the context of globalization which

may accelerate gender equality in the workforce [205, 206]. Gender differences also appear in

behaviors such as motivation [207], and in negotiation [190], and have repercussions on wom-

en’s decision-making related to their careers. The so-called gender equality paradox sees

women in countries with lower gender equality more likely to pursue studies and careers in

STEM fields, whereas the gap in STEM enrollment widens as countries achieve greater equality

in society [171].

Career progression is modeled by literature as a choice-process where personal preferences,

culture and decision-making affect the chosen path and the outcomes. Some literature high-

lights how women tend to self-select into different professions than men, often due to stereo-

types rather than actual ability to perform in these professions [142, 144]. These stereotypes also

affect the perceptions of female performance or the amount of human capital required to equal

male performance [110, 193, 208], particularly for mothers [81]. It is therefore often assumed

that women are better suited to less visible and less leadership-oriented roles [209]. Women also

express differing preferences towards work-family balance, which affect whether and how they

pursue human capital gains [210], and ultimately their career progression and salary.

On the other hand, men are often unaware of gendered processes and behaviors that they

carry forward in their interactions and decision-making [211, 212]. Therefore, initiatives aimed

at increasing managers’ human capital–by raising awareness of gender disparities in their

organizations and engaging them in diversity promotion–are essential steps to counter gender

bias and segregation [213].

Emerging topics: Leadership and entrepreneurship

Among the emerging topics, the most pervasive one is women reaching leadership positions in

the workforce and in society. This is still a rare occurrence for two main types of factors, on

the one hand, bias and discrimination make it harder for women to access leadership positions

[e.g., 214–216], on the other hand, the competitive nature and high pressure associated with

leadership positions, coupled with the lack of women currently represented, reduce women’s

desire to achieve them [e.g., 209, 217]. Women are more effective leaders when they have

access to education, resources and a diverse environment with representation [e.g., 218, 219].

One sector where there is potential for women to carve out a leadership role is entrepreneur-
ship. Although at the start of the millennium the discourse on entrepreneurship was found to

be “discriminatory, gender-biased, ethnocentrically determined and ideologically controlled”

[220], an increasing body of literature is studying how to stimulate female entrepreneurship as

an alternative pathway to wealth, leadership and empowerment [e.g., 221]. Many barriers exist

for women to access entrepreneurship, including the institutional and legal environment,

social and cultural factors, access to knowledge and resources, and individual behavior [e.g.,
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222, 223]. Education has been found to raise women’s entrepreneurial intentions [e.g., 224],

although this effect is smaller than for men [e.g., 109]. In addition, increasing self-efficacy and

risk-taking behavior constitute important success factors [e.g., 225].

Finally, the topic of sustainability is worth mentioning, as it is the primary objective of the

SDGs and is closely associated with societal well-being. As society grapples with the effects of

climate change and increasing depletion of natural resources, a narrative has emerged on

women and their greater link to the environment [226]. Studies in developed countries have

found some support for women leaders’ attention to sustainability issues in firms [e.g., 227–

229], and smaller resource consumption by women [230]. At the same time, women will likely

be more affected by the consequences of climate change [e.g., 230] but often lack the decision-

making power to influence local decision-making on resource management and environmen-

tal policies [e.g., 231].

Research gaps and conclusions

Research on gender equality has advanced rapidly in the past decades, with a steady increase in

publications, both in mainstream topics related to women in education and the workforce,

and in emerging topics. Through a novel approach combining methods of text mining and

social network analysis, we examined a comprehensive body of literature comprising 15,465

papers published between 2000 and mid 2021 on topics related to gender equality. We identi-

fied a set of 27 topics addressed by the literature and examined their connections.

At the highest level of abstraction, it is worth noting that papers abound on the identifica-

tion of issues related to gender inequalities and imbalances in the workforce and in society. Lit-

erature has thoroughly examined the (unconscious) biases, barriers, stereotypes, and

discriminatory behaviors that women are facing as a result of their gender. Instead, there are

much fewer papers that discuss or demonstrate effective solutions to overcome gender bias

[e.g., 121, 143, 145, 163, 194, 213, 232]. This is partly due to the relative ease in studying the sta-

tus quo, as opposed to studying changes in the status quo. However, we observed a shift in the

more recent years towards solution seeking in this domain, which we strongly encourage

future researchers to focus on. In the future, we may focus on collecting and mapping pro-

active contributions to gender studies, using additional Natural Language Processing tech-

niques, able to measure the sentiment of scientific papers [43].

All of the mainstream topics identified in our literature review are closely related, and there

is a wealth of insights looking at the intersection between issues such as education and career
progression or human capital and role. However, emerging topics are worthy of being furtherly

explored. It would be interesting to see more work on the topic of female entrepreneurship,

exploring aspects such as education, personality, governance, management and leadership. For

instance, how can education support female entrepreneurship? How can self-efficacy and risk-

taking behaviors be taught or enhanced? What are the differences in managerial and gover-

nance styles of female entrepreneurs? Which personality traits are associated with successful

entrepreneurs? Which traits are preferred by venture capitalists and funding bodies?

The emerging topic of sustainability also deserves further attention, as our society struggles

with climate change and its consequences. It would be interesting to see more research on the

intersection between sustainability and entrepreneurship, looking at how female entrepreneurs

are tackling sustainability issues, examining both their business models and their company

governance. In addition, scholars are suggested to dig deeper into the relationship between

family values and behaviors.

Moreover, it would be relevant to understand how women’s networks (social capital), or

the composition and structure of social networks involving both women and men, enable
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them to increase their remuneration and reach top corporate positions, participate in key deci-

sion-making bodies, and have a voice in communities. Furthermore, the achievement of gen-

der equality might significantly change firm networks and ecosystems, with important

implications for their performance and survival.

Similarly, research at the nexus of (corporate) governance, career progression, compensation
and female empowerment could yield useful insights–for example discussing how enterprises,

institutions and countries are managed and the impact for women and other minorities. Are

there specific governance structures that favor diversity and inclusion?

Lastly, we foresee an emerging stream of research pertaining how the spread of the

COVID-19 pandemic challenged women, especially in the workforce, by making gender biases

more evident.

For our analysis, we considered a set of 15,465 articles downloaded from the Scopus data-

base (which is the largest abstract and citation database of peer-reviewed literature). As we

were interested in reviewing business and economics related gender studies, we only consid-

ered those papers published in journals listed in the Academic Journal Guide (AJG) 2018 rank-

ing of the Chartered Association of Business Schools (CABS). All the journals listed in this

ranking are also indexed by Scopus. Therefore, looking at a single database (i.e., Scopus)

should not be considered a limitation of our study. However, future research could consider

different databases and inclusion criteria.

With our literature review, we offer researchers a comprehensive map of major gender-

related research trends over the past twenty-two years. This can serve as a lens to look to the

future, contributing to the achievement of SDG5. Researchers may use our study as a starting

point to identify key themes addressed in the literature. In addition, our methodological

approach–based on the use of the Semantic Brand Score and its webapp–could support schol-

ars interested in reviewing other areas of research.
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