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Abstract. Gender digital equity in Latin America and the Caribbean is our goal.
We analyze gender specific structural inequalities that constitute barriers for
women’s access to ICT: such as education, traditional cultural beliefs and prac-
tices, and economic inequality. We argue also that male-dominated ICT design
and implementation (functionality, content, and human-computer interaction)
can inhibit gender digital equity. We present a model to typify the existing me-
chanisms for reaching gender digital equity and propose a new mechanism:
creating gender consciousness in ICT design and construction, and attracting
women to the ICT field. The proposed model reflects the four mechanisms and
depicts the possible means through which they can be implemented. Moreover,
the model appoints actors capable of and responsible for such means. Recom-
mendations for the ICT community regarding gender digital equity are also in-
cluded.
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1 Introduction

Latin America and the Caribbean is a middle-income region, with the majority of its
42 countries and territories belonging to that category. It is a heterogeneous region,
ranging from low income countries, such as Honduras, Nicaragua, Guatemala, Para-
guay, Bolivia, and Dominican Republic to higher income, and regarded as more de-
veloped countries, such as Chile, Mexico, Argentina, and Brazil [1]. According to the
Socio-Economic Database for Latin America and the Caribbean (SEDLAC), 34.3% of
the Latin American population is middle class, with income between $10 a day and
$50 a day; 25.3% is still under the poverty line of $4 a day [1].

In last decades, many countries in Latin America and the Caribbean have made a
big effort to close their gender gaps [2]: poverty has been reduced to lower levels,
more girls are in school, child mortality has dropped, and diseases are being fought.
However, gender issues remain and reduction in gender gaps does not mean that
women’s empowerment has been reached [2]. In particular gender digital divide is
still prevalent in the Region.
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Digital divide is “an inequality in the power to communicate and to process infor-
mation digitally” [3]. In most existing published research about digital divide, the
word gender refers to sex, that is, to biological women and men, since information
about gender identity is not available [3]. In our research, we adopt this position.

In the next section we analyze general gender gaps in Latin America and the Ca-
ribbean. In section 3, numbers and aspects of the Region’s digital divide are pre-
sented. Causes of gender digital divide are presented in section 4, with the objective
of trying to identify means for obtaining gender digital equity. Understanding ICTs
and their potential for the empowerment of women is necessary in order to overcome
the gender digital divide. Section 5 describes some different types of projects that
have been implemented throughout the region to overcome gender digital divide. Our
main contribution is in Section 6 where we present a model to typify the existing three
mechanisms for reaching gender digital equity and propose a new mechanism: creat-
ing gender consciousness in ICT design and construction, and attracting women to the
ICT field. Finally, Section 7 includes the conclusions and recommendations for the
ICT community, which includes government, academia, non-profit organizations, and
industry, as a guide for them to design and implement solutions for each of the four
mechanism categories mentioned above, in order to contribute to reach gender digital
equality and equity.

2 General Gender Gaps in the Region

Figure 1 shows that women are still underrepresented in the best-paid professions and
receive significantly lower salaries than men. The average gender earning gap be-
tween men and women is 58% in the region. Engineering, including computer-related
professions, is the field in which female representation reaches the lowest percentage
(17%), and the second highest gender earning gap (76%).

The World Economic Forum introduced the Global Gender Gap Index (GGGI) in
2006 for capturing the magnitude of gender-based differences [2]. Three concepts are
important for understanding the GGGI. The first is that it measures gaps rather that
levels of attainment. The second is that it measures outcome variables instead of input
variables. This means that variables such as rights, culture or customs, considered
inputs, are not reflected in the GGGI. Output variables are related to basic rights, such
as education and health. The third concept is that the index ranks countries by gender
equity rather than by women’s empowerment. The GGGI considers four categories:
Economic Participation and Opportunity, Educational Attainment, Health and Surviv-
al, and Political Empowerment.

According to the World Economic Forum, Latin America and the Caribbean have
closed the gender gap by 70%. Since 2006, this region “has shown the most im-
provement on the overall GGGI and second-most improvement on both the Economic
Participation and Opportunity and Political Empowerment sub-indexes” [2].
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Fig. 1. 10 TOP-Paying Occupations in Latin America, CIRCA 2007. (Source: [4])

However, according to the Inter-American Development Bank [5], even with more
education than men, women are still concentrated in lower-paid occupations. When
comparing men with women of the same age and educational level, men earn 17 per-
cent more than women. Changing household roles and stereotypes is essential to at-
taining gender equity in the labor market.

Women’s reality is still difficult. Too many women still die in childbirth. Employ-
ment, salary and decision making gaps still exist. More needs to be done in order to
enhance access to education, job opportunities, and reproductive health services.

3 Digital Divide in Latin America and the Caribbean

The digital divide is rooted in the very issues that constrain Latin America’s overall
economic development: income inequality, lack of infrastructure, and still-nascent
technological knowledge base [6]. Note that income inequality is not necessarily
related to a country’s wealth. Figure 2 depicts some statistics that highlight the hete-
rogeneity in Latin America’s income inequality. Uruguay ranks as the most equitable
country in Latin America, with the wealthiest 20 percent receiving 8 times more than
the poorest 20 percent. Venezuela comes in at number two. The United States takes
eleventh place -- behind Costa Rica and ahead of Colombia, and several spots below
its southern neighbor Mexico. Brasil, Guatemala, and Honduras are regarded as the
countries with highest inequality, and therefore, more susceptible to digital divide.

Information and communication technologies (ICT) face constraints in the region,
such as a poor legal framework for the development of the ICT sector, heavy adminis-
trative burdens, almost non-existing government prioritization for ICT development,
low Internet penetration, rates and pervasive brain drain which undermines the poten-
tial for faster growth of the economies’ ICT sectors [8].
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Fig. 2. Inequality in the Americas (Source: [7])

Despite the digital divide has been closing in Latin America and the Caribbean, im-
provement has been lower amongst women, youth, indigenous peoples, afro-
descendants, and rural populations [9].

In order to close this gap, it is necessary to understand the problem of the digital
divide. The most difficult barrier to overcome is not related to access (telecommuni-
cation infrastructure and dissemination of artifacts), but to use [10]. Opportunities
created by technological innovations depend on the use made of them and how they
affect the professional development and life of people. The Economic Commission
for Latin America and the Caribbean (ECLAC) [11] points out that there is a lag in
the ability to adopt and disseminate information technology and systems innovation in
Latin America and the Caribbean. They point out that this panorama is even more
discouraging given the fact that in recent years, the region’s connectivity growth has
been the world’s fastest. Unequal access of different social sectors to this new tech-
nology is their concern. ECLAC warns that the risk of widening the domestic digital
divide is greater within the region, than the threat of increasing the gap between the
region and the developed world [11].

In particular we are interested in examining how to diminish digital divide existing
amongst Latin American and the Caribbean women.

4 Gender Digital Divide

Gender digital divide is a reality in many developing countries. Hilbert found that
women used Internet less than men, both in Latin America and Africa [3]. Other two
differences between men and women, related to having or not a job and attending an
educational institution, were found. In both cases, men reach higher employment and
educational attainment percentages. However, when eliminating these two facts, that
is, when considering only educated and working women and men, women become



more active Internet users than men. Technophobic arguments, such as thinking that
women have a negative attitude toward ICTs, are no longer valid [3] [12]. However,
there are gender specific structural inequalities that constitute barriers for women’s
access to ICTs. According to [10], they are education, traditional cultural beliefs and
practices, as well as economic inequality.

The gender digital divide can only be overcome reaching gender equality and
gender equity. According to the International Fund for Agricultural Development,
gender equality “means that women and men have equal opportunities, or life
chances, to access and control socially valued goods and resources. This does not
mean that the goal is that women and men become the same, but it does mean that we
will work towards women's and men's equal life chances [13].” On the other hand,
gender equity “means fairness of treatment for women and men, according to their
respective needs. This may include equal treatment or treatment that is different but
which is considered equivalent in terms of rights, benefits, obligations and opportuni-
ties [13].” We believe gender equality is the basis upon which gender equity can be
sought.

5 Towards Gender Equity: Types of Projects

First, we should be aware that ICTs uses are not gender neutral, even when producers’
goal is to sell technology with the least variation in order to lower costs. For example,
in a study of How Women and Men Use the Internet [14], Deborah Fallows identified
several gender differences: (1) Men are more interested than women en technology
and are more tech savvy. (2) Moreover, significantly more men than women: main-
tain and fix their own computers, are more likely to try new gadgets and applications
and software, and are more confident in themselves as searchers and geeks, and pur-
sue and consume information online more aggressively. (3) Women are more enthu-
siastic online communicators, use email in a more robust way, and are more con-
cerned about general criminal use of the internet than men.

Understanding ICTs and their potential for the empowerment of women is neces-
sary in order to overcome the gender digital divide. Empowering women will give
them the capacity to cope with life requirements more efficiently and to transform life
conditions. Initiatives for building these two capacities exist and have to be encour-
aged [10].

In order to build the capacity of coping with life requirements, it is necessary to
provide women with the skills that will give them self confidence to use technology.
Projects such as TIC-as (ICT-as), under the leadership of the cooperative Suld Batsu
[14], can help to achieve this goal, integrating more women in rural areas to ICTs.
Women need to get basic knowledge for using word processors and spreadsheets and
navigating in the web. They can also use technology in order to learn about other
fields, such as agriculture, legislation, negotiation, marketing, and finance. This can
help them to find a job, or a better job, or even, start their own business.

Attracting women to ICT studies is also important because it can help women
transform life conditions. ICT is not gender neutral [15]. There are differences be-



tween men and women on hardware and software requirements, desired interaction
modes, use contexts, and acquisition capacity. Therefore, increasing the participation
of women in ICT design and development can help to promote gender digital equity,
create awareness of the importance of including gender issues when designing and
developing technology, destroy the public perception that ICT is a male domain, en-
sure a competitive workforce, and enhance the quality of women in general [16].

Initiatives such as Meninas Digitais (digital girls) in Brazil [17] and Work Intel
Network (WIN) [18] aim primarily at students of high school and technological edu-
cation, to motivate them to follow careers in ICT. The robotic program of the Funda-
cion Omar Dengo in Costa Rica is designed to develop creativity and innovation skills
in children creating and programming robots [19].

It is interesting to note that most initiatives to empower women and to reduce
gender digital divide are women driven, and do not correspond to structured public
policies.

6 Typifying Mechanisms for Reaching Gender Digital Equity

Mechanisms for reaching digital equity must attack several dimensions, since it is not
only an economical issue. Several mechanisms have been proposed and implemented.
We present a characterization of mechanisms based on the degree of ICT appropria-
tion that women can reach.

The first category is providing women with access to technology. This seems
simple, but the effect is not necessarily the expected. Women who have not received
training on computers can feel frustrated. If the computer is at home and available for
all the members of the family, there is no warranty that women will use it. Women
could think that the computer is for her husband and kids, and that it is not worth
using it [20]. Access can also be provided through public computer centers, but some
women may not visit these places by themselves. If there is a charge for using a com-
puter, women with low income can hardly afford it, and if they can, probably they
will find other priorities to invest the money, forexample, to enhance the quality of
living of her children. Moreover, moving to a public computer center may not be
possible for some women who have to take care of other members of the family.
Access to mobile telephones plays an important role, not only because they are low
cost devices, but because they are for personal use (hot for family use), and can help
overcome the impossibility of moving to a public computer center.

The second category is allowing women to learn how to use standard software
tools (for example, word processing and spreadsheets). This can be a social activity,
so that a group of women can learn together and support amongst themselves. How-
ever, these software tools may not be useful enough to make women enthusiastic TIC
users. Additionally, as stated before, women may not be able to leave their house and
move to the training center, because of distance, cost, or obligation of taking care of
someone else.

The third category is empowering women through enabling women to learn how
to use ICTs to take control of their lives. TICs can be tools for improving life con-



ditions. Women must be empowered such that they can find out how technology can
help them improve their own quality of life: for example, help them control domestic
expenses, sell products they produce, increase their income, find employment oppor-
tunities, or learn about topics they need to know, such as health, child care and nutri-
tion, among others [3]. Even more importantly, ICTs can help women increase their
self esteem. ICTs can become channels to reunite women groups to fight for their
own rights.

Evaluation methodologies are required in order to determine whether an ICT
project really improves women’s social conditions and promotes a positive change at
personal, institutional, community, and social levels. For example, the Gender Eval-
uation Methodology (GEM), developed by the Association for Progressive Commu-
nications (APC), has been used in many initiatives since 2002 [21]. GEM, created
with the participation of experts on ICT development in 25 countries from Latin
America, Asia, Africa, and Central and East Europe, is useful for determining what
role ICTs play in changes that empower women and how this changes shift gender
relations between women and men. Methodologies like GEM provide policy makers
and the ICT community with feedback that can help them improve the social effects
of ICT projects [21].

Moreover, when men and women share the learning experience and work together,
in an environment without discrimination in which both have the same participation
opportunities, men can change their opinion about women’s ability to use computers.
This is very important because respect and power relations can become more favora-
ble for women. In Latin America, more than 300 community telecenters have been
installed [12]. At these places, people can learn about ICTs and how to use them to
promote community development. People, from very different backgrounds, work at
these telecenters. The Women’s Networking Support Programme (WNSP), of the
APC, is “a network of women throughout the world committed to using technology
for women’s empowerment” [22]. WNSP experiences in telecenters show that the
diversity of technological solutions and innovation are promoted when men and
women participate in an equitable environment [12].

Previous three categories to pursue gender digital equity have been studied and
promoted in most countries. We want to highlight the importance of higher female
representation in ICT related jobs as a means to enhance gender digital equity. It con-
stitutes our forth category of mechanisms: creating gender consciousness in ICT
design and construction, and attracting women to the ICT field. Women have
special gender needs that will hardly be considered if they do not participate in ICT’s
design and implementation. An interesting example of gender consciousness is that
Hewlett-Packard (HP) discovered that quilters used HP ink-jet printers to transfer
patterns onto cloth [23]. This is a female need that HP seriously considered and de-
veloped custom quilting software. This decision was taken due to the presence of a
significant number of women at HP. Women in the ICT field should become aware of
situations such like the shown in this example. Many women in the world are owners
of small businesses which could take advantage of ICTs. Paying more attention to
their needs could help ICT developers, or women themselves,find new business op-
portunities which would improve female living and working conditions.



Women on ICT jobs would be the voice of many unheard women and would help
achieve gender digital equity. Attracting women to ICT college careers and empower-
ing them to play a proactive role in the professional field is a challenge. Numbers
show that the percentage of women studying ICT careers is very low and it is even
decreasing not only in our Region [24]. Consciousness on this fact has been obtained
but researchers and university department authorities had not succeeded in attracting
more women.

Figure 3 evidence the actors, and the means they normally use, to implement the
four mechanisms identified to enhance gender digital equity. Most proposals to dimi-
nish gender digital divide concentrate on the first three mechanisms. However, we
believe the fourth mechanism, creating gender consciousness in ICT design and con-
struction, can facilitate the previous three, not only in Latin America and the Carib-
bean, but globally. Women can design and develop ICT technologies better suited for
female needs, can develop more female friendly applications and e-learning tools to

promote ICT use amongst the female community, and can help empower women.
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Fig. 3. Mechanisms for Reaching Gender Digital Equity

7 Recommendations and Conclusions

The ICT community, which includes government, academia, non-profit organizations,
and industry, can contribute to design and implement solutions for each of the four
mechanism categories mentioned above, in order to contribute to reach gender digital

equality and equity.



For the first category, the ICT community should continue developing cost effi-
cient devices, protocols and communication technologies, in order to warranty low
cost access to women. Community access centers are a source to provide access, if
schedules are designed to incorporate women’s needs, and daycare facilities for child-
ren and elderly are provided. Moreover, they must foster an environment in which
women can interact with someone who can solve her doubts. Mobile technology may
play an important role since they avoid the need to attend community centers. They
are easy to use and low cost.

Government policies can provide incentives and financial sources to supply mobile
technology access to women. They can impose conditions on companies that want to
operate in a country, such as obliging an operator to donate telephone connections to
the lowest income population.

For the second category, it is important to be aware of the limitations women can
face. Developing on-line training programs may be very convenient, because women
would not have to leave home, and could choose when to connect and interact with
the applications. E-learning is a challenging option requiring the participation of pro-
fessionals from different backgrounds. Content creation is a major issue, because
training applications should be easy to use and should offer options to solve doubts.
Usability is a very important feature, since women value it more than men, and may
not have too much time to experiment with the application [15].

For the third category, the ICT community should understand women’s needs.
These are not necessarily standard, since needs could depend on the natural and social
environment. An important issue is promoting innovation and entrepreneurship
among women. Introducing women to electronic commerce and social networks to
sell their products is an example of how this could be achieved.

Another possibility is thinking about how to introduce women in the service sector,
that, in general, offers better income conditions that the manufacturing sector. Tele-
work may become helpful to overcome limitations women face when looking for a
job. Women could receive necessary job training through on-line applications.

Creating online content that can help women improve their living conditions must
be a cooperative activity result of the interaction of the ICT community and women.
Examples of key areas of content are education, health, nutrition, and child and elder
care. Language used has to be understandable and adapted to the natural and social
environment.

Women should not be only content consumers. Introducing women to peer produc-
tion in any of its two modalities, commons-based and corporate-based, could help
them to introduce them in the creation of information (e.g., financial services, ac-
counting) and culture (e.g., music) [25]. This would allow women to get an income
and would help balance gender-power relations.

Giving women the possibility of participating in community decisions related to
ICT projects makes sense when they have understood the opportunities technology
offers. Government policies can enforce female participation in decision making, but
cultural aspects could neutralize the possible effects of these policies. Teaching wom-
en how they can assume an active role in the Internet governance, through commons-
based peer production, would help them to become more autonomous, because they



could create services and information by and for themselves and could freely organize
in non-hierarchical organizations [25].

The ICT community should also take advantage of international volunteer pro-
grams, in which experts in ICT volunteer as tutors in education programs. It would
help to lower program costs. For example, from 2001 to 2013, Korea Internet Volun-
teers (KIT) has contributed with more than 900 volunteer teams, mostly formed by
college professors and students, who have supported ICT education programs in 70
countries in Latin America, Africa and other continents [26]. Governments and non-
profit organizations should promote local volunteer programs, in which active and
retired ICT experts could participate. ICT enterprises could establish social programs
in which both the company and the employees contribute according to their capabili-
ties. Companies could provide materials and ICT tools helpful to women, and em-
ployees could volunteer to work as instructors.

However, the ICT community should understand that introducing ICT in a com-
munity is not sufficient to achieve positive social changes. Reviewing existing eva-
luating methodologies and promoting its use is a pending task.

For the fourth category, creating gender consciousness in ICT design and construc-
tion, especially attracting women to the ICT field, is a pending task worldwide.
Moreover, retaining them not only while they study, but also during their professional
life, requires also our attention. Their presence in classrooms and working places can
contribute to get higher levels of innovation and competitiveness.

Women conceptualize a profession mostly based on the opinion of others and the
messages they receive from the society [24] [27]. On the other hand, men make their
career decision based on their personal experiences with technology, starting from
toys they have played with. Therefore, attracting young women to computer-based
careers requires of several changes. Young girls should have the same opportunity as
boys of playing with toys that let them solve problems and design solutions. Girls
should receive support from their parents and professors when they decide to study a
technological college career. The ICT community can develop promoting programs
showing what ICT professionals do, highlighting the opportunities that ICT offer to
improve people’s lives and promoting professional development. Media can highlight
the achievements of women in technological fields, which would help to change ste-
reotypes that keep young girls away from ICT careers and would provide them with
models to follow.

Universities can play a more proactive role in recruiting ICT students. Both female
and male professors can visit primary and high schools to talk about possible profes-
sional development paths and to resolve the doubts students could have. Some
changes on Computer Science curricula can also be beneficial. Changing the program
of the career introductory course from a technological approach to an ICT potential
impact approach can help women to be sure they made the right decision when choos-
ing career. A mentoring system during the first college year, in which women are
empowered and motivated to express their needs and opinions and their self esteem is
increased, could help retain them in the ICT field. Promoting a non-discrimination
study environment and working on teams in which at least a woman is always present



might help male classmates understand that they get better technological solutions
when both sexes cooperate.

The ICT community must become aware of the importance of designing technolo-
gy considering gender differences. The field of gender human-computer interaction
has contributed to understand that women and men use computers for different pur-
poses and goals [15], due to differences in their personal interests and in the roles
both sexes play within their families and communities. Physical differences (e.g., in
weight, height, and strength) should also be considered, in order to avoid personal
damage and fatigue. However, there are no general rules that can be applied when
identifying special needs of men and women, because human beings are complex and
their motivations and interests sometimes can seem contrary to what is expected. If
the aforementioned mechanisms for empowering women and helping them empower
themselves are effective, more Latin American women could become business own-
ers, new needs may emerge, and ICT women may think about them more seriously
than men would. It is difficult to do research to prove the possible positive impacts of
(1) gender conscious technology design, and (2) greater presence of women in the
ICT field, on gender digital equity. Cause effect factors on long term societal pheno-
mena are very hard to measure. We invite the international community to try to pro-
pose mechanisms to address this issue, and help us demonstrate the impact of our
proposed mechanism.

Finally, to foster gender digital equity, women in ICT related jobs should not limit
their activities to designing and building technology. They should also have the op-
portunity of participating in the definition of related policies, making sure that regula-
tions and incentives necessary to motivate and facilitate the creation and use of appli-
cations favoring women, are created and implemented.
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