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Abstract 
This research explores the need for an appropriate training in digital tech-
nology on women’s employment in the Kingdom of Saudi Arabia. This re-
search area is currently of great value and interest because of the dramatic 
technology-driven changes that are taking place worldwide. This is particu-
larly the case in Saudi Arabia, where technology is being promoted by the 
Saudi government as cornerstone of economic development. This study has 
adopted a methodology based on the structuration theory to explore the com-
plexity involved in the subject matter which warranted the selection of par-
ticipants from three key social structures: government, businesses and aca-
demic institutions and the results of semi-structured interviews with 40 par-
ticipants guided the researcher to derive important findings presented in this 
study. The study found that the aura of cooperation between academic insti-
tutions and businesses exists in Saudi Arabia for training and up-skilling fe-
male students and women employees. The results showed that universities are 
willing to provide library services and allocation of slots on different courses 
dedicated for female employees in industries, while the stakeholders from 
different industries in this study showed prospects for accepting female stu-
dents in the internships programs allowing them to complete their final year 
projects in digital technologies. These arrangements raise the potential of equip-
ping women with digital skills and training, so that they can participate in the 
labour-market created by the digital technologies. The study also found that 
academic institutions have in place good arrangements for providing training 
in vocational fields such as applied science, pharmacology, public health sec-
tor and IT. The study recommends that the participation rate of women to 
take up the vocational education and training opportunities should be in-
creased through incentive program by Saudi government for women and ar-
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rangement of employers arranged workshops aiming to raise the awareness 
among women about the need of vocational education and training in digital 
technologies. 
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1. Introduction 

The digitalization of Saudi society is planned in response to the rapid-drop in 
the oil prices globally, which is an attempt to shift the dependence of the country 
from oil exporting to the one innovator and implementer of the digital tech-
nologies for driving the economic growth (Youssef et al., 2020). There are some 
other factors which led Saudi Arabia to adopt and implement the digital trans-
formation for achieving the economic growth. Firstly, the Saudi Arabia opened 
up its borders for the foreign investors, which resulted in the growth of firms 
and multinational companies with the promise to hire the Saudi nationals for 
development of national workforce (Sabbagh et al., 2012; Amuda, 2020).  

Secondly, almost half of Saudi population is under 25 years old, which sug-
gests that young and enthusiastic workforce is available to fulfil the workforce 
needs of the firms using and investing in the digital transformation of the coun-
try. With growth of private sector, it is expected that more than 80% of the Saudi 
population will be employed with a net increase in the per capita income (Woi-
shi, 2019).  

According to survey report issued by Reddy and Minoiu (2009), the per capita 
income is decreased for more than 50 out of 100 households in the Saudi Arabia 
between 1960-2001, which has increased the economic pressures on families and 
the government alike to seek some alternative solutions to fund the families’ 
budgets. The digitalization of Saudi economy brings some ray of hope for the 
families to improve their economic status through allowing women to develop 
careers in digital technologies if the opportunities are actually generated by digi-
tal technologies in Saudi labour market (Al-Helayyil et al., 2016). 

Furthermore, due to lifting bans and restrictions on movement and education 
of women in the local and foreign universities, the skilful workforce in different 
areas can be derived from the Saudi females who are aspiring to achieve their 
economic growth. As recorded in 2018, Saudi population consists of 10.2 million 
females, which is almost equal to Saudi men (10.6 million), which can directly 
contribute towards the economic growth of country as a result of digital trans-
formation thorough setting their businesses or can pursue careers in firms using 
and developing the information and communication tools (Al-Helayyil et al., 
2016; Statista, 2018). This can add to the employment opportunities for women 
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aspiring to start careers in the digital technologies. Currently, there is no evi-
dence as to which extent the digital transformation has opened up opportunities 
for Saudi women, as argued by Al-Helayyil et al. (2016), which warrants further 
research to look into this issue. Has the digitalization of economy as envisioned 
by government increased the employment opportunities for women? This ques-
tion is yet to be answered by the empirical evidence. With growth of digitaliza-
tion in public and private sector, I hypothesize that digitalization has impacted 
women pursuing careering in digital technologies in terms of increasing em-
ployment opportunities for them.  

There are five main sectors which are being digitalized as part of the Vision 
2030 in order to digitalize the Saudi economy the public institutions providing 
social services to the communities in Saudi Arabia. The government has dedi-
cated 1.6 billion US dollars to develop the digital infrastructure for facilitating 
the e-government services to the residents in Saudi Arabia. The development 
and application of e-government services ranging from payment of utility bills to 
the recruitment of employees via the e-platforms and assessment tools are more 
likely to improve the employment opportunities for both male and females (Vi-
sion2030.gov.sa; Alharbi, 2019). It will be interesting to understand the land-
scape of the employment opportunities for females aspiring to pursue careers in 
digital technologies, especially from the viewpoints of participants from the gov-
ernmental agencies responsible for managing the employment opportunities for 
Saudi citizen. 

Regardless of country’s development, education and training are key indica-
tors for preparedness for women to exploit the job opportunities created by 
digital technologies. The women’s participation in the developed world can be 
partially attributed to the equal opportunities for women in the education sys-
tems in the USA and other developed countries, however, several scholars argue 
that disparities in the male and female in the job market are still found even in 
developed countries, and participation of females in the job is not at par with the 
that of men, which might be indicative of some flaws and weaknesses either in 
the training and education for women, thereby leading to lapses in delivery of 
digital competencies which are demanded by the employers.  

The level of digital literacy especially for women in Saudi Arabia is very low. 
This stems from the fact that digital literacy is an understudied field of study in 
Saudi Arabia, especially as it relates to women. The Saudi government’s desire to 
diversify its economy away from oil revenue and toward information technology 
has never been more pressing. It’s worth noting that, in order to increase job 
opportunities, digital skills are necessary. Women require digital competences at 
all levels in order to improve their work prospects, which are heavily reliant on 
the quality of training programs. Hence, the need for a robust the training in 
digital education for women’s employment in Saudi Arabia. This study serves as 
a model for how the government may encourage women to learn information 
technology skills in order to improve their employability. This is in fact one of 
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the novelties of this paper. 
The paper is organized by introducing some salient features which clearly in-

dicate the need for this research followed by literature review where the research 
gaps are pin-pointed. The methodology of the paper was described and then lat-
er results were presented and have been thoroughly discussed.  

2. Literature Review 

Putting aside for the moment national government initiatives to encourage 
women’s participation in the new technological work-place, the paper first em-
phasises in this section how vital it is to consider research which has cast the 
spotlight on school-level education on an international level as evidence that the 
outlook for women is not encouraging in the technology domain. The review 
emphasizes on three basic areas; these are the levels of digital competencies, skill 
adoption and creation and adaptation of digital technology. 

2.1. Levels of Digital Competencies for Women’s Employments 

According to a report, around 85% - 90% of the potential workforce will be re-
quired to possess the ICT skills in order to perform the key functions in organi-
zations, thereby suggesting the development of digital skills and competencies is 
an important aspect of the policies and programs aimed at increasing the em-
ployment opportunities for women (Economic and Social Council of United Na-
tions, 2018). According to report of Broadband Commission (2017) for Sustain-
able Development, the major cause of low employability of women is poor digi-
tal competencies such adaptation and creation of digital technologies to suit to 
business needs, which results in employers giving preferences to men for fulfill-
ing the ICT-related roles in businesses in OECD countries. The recommenda-
tions suggested that initiative aiming to put the women at work must target the 
provision of necessary digital skills. Broadband Commission for Sustainable De-
velopment is an international agency sponsored by UNESCO (United Nations 
Educational and Scientific and Cultural Organization) and ITU (International 
Telecommunication Union), and aims to promote digital skills among users of 
digital technologies (Broadband Commission, 2017). 

Some other researchers commented on the relationship between digital skills 
and employment opportunities for women in the labour market. Van Dijk and 
Van Deursen (2014) argue that digital competencies are not only essential for 
doing things within organizations, but they are also vital for creating sustainabil-
ity within the social and civic domains of life.  

The employers may require digital competencies of different levels on behalf 
of women in order to consider them fit for performing the organizational func-
tions (Pande & Weide, 2012). Therefore, Eshet-Alkalai (2004) places emphasis 
on the diversity of skills including the technical, social, cognitive skills in order 
to work with the digital technologies at workplaces and homes as well, indicating 
the complexity of the digital skills and competencies which is beyond the digital 
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literacy. The digital literacy involves using the ICT tools for searching informa-
tion, retrieving the required material, and ability to use the digital tools for 
communication with others. The concept of digital competencies has become 
multifaceted, and will keep evolving with the inventions of new ICTs tools and 
applications (Ferrari, 2013). 

World Economic Forum (2016) has reported the possession of the cognitive/ 
physical abilities, basic skills involving the content processing competency, social 
systems and digital technology-aided problem-solving skills are harnessing the 
future job opportunities for women in the tech-dependent SMEs. OECD (2016) 
reported that girls cannot harness the potential job opportunities in the global 
labour market, unless if they have competency in understanding, using and 
adopting the digital technologies, and committed to the life-long learning proc-
ess for adapting to the changing digital landscape, and competent in digital en-
trepreneurship, ICT-enabled communication skills and logical thinking. 

These skills of women at each level of the pyramid of ICT skills as shown in 
the figure 2.4 predict the availability of employment opportunities for women at 
different levels of their career, such as exploitation of job opportunities at basic 
and advanced levels will depend on the knowledge and skills possessed by women 
at the respective level of careers. Similarly, the promotion of existing female em-
ployees to higher level of digital career will also hinges upon the acquisition of 
skills by women. Hence, description of digital skills at different levels of digital 
careers as described in this section may help me to gain insight into the view-
points of participants about the digital skills of Saudi women to harvest em-
ployment opportunities resulting from the digital proliferation in Saudi Arabia.  

2.2. Skills at Adoption Levels of Technologies 

The digital competencies required at the adoption of technologies level include 
the provision of basic education and literacy, and sufficient insight into working 
and utilities of technological devices and services (Gurung, 2018). The basic use 
of technologies level involves the women to show the basic understanding of 
software applications, security concerns of digital technological use, digital pri-
vacy, data storage methods and solving problems through the use of digital de-
vices (Göransson & Rolfstam, 2013). Furthermore, women’s competencies is not 
a standalone factor, there are some other factors such as skills of collaboration, 
communication, generation of novel contents which can complement the digital 
skills, and collectively can play a critical role in economic empowerment of 
women. The adoption level of skills in terms adopting technologies to meet their 
own daily needs is necessary for all women for their successful participation in 
the labour market (Barua & Barua, 2012).  

Gurung (2018) revealed that digital literacy for all making the individuals and 
companies to adopt the digital technologies is a fundamental requirement for 
full participation in the digital society. The knowledge of the existing and emerg-
ing digital applications, privacy and security while using the digital applications 
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equip the individuals with skills to extract the key and useful information from 
the internet sources rather than being a passive target for online advertisements 
(Gupta, 2015). The basic knowledge of working and functions of digital tech-
nologies are useful sources of improving efficiency of women in using the digital 
applications productively, especially for economic empowerment, and optimize 
the usage of various forms of digital devices for increasing the chances for em-
ployment in the male-dominated digital market (Leach & Turner, 2015).  

The skills discussed in this section seem to be important for women to use the 
digital technologies at the adoption level which can be applied to perform digital 
technologies-assisted tasks to earn money. For example, women use social media 
to chat with their friends and family members, which might be used to market 
products to members on social media to earn money. The acquisition of basic 
knowledge and skills can help stakeholders (businesses, government and acade-
mia in this study) to assess the suitability of digital career at earlier stages of 
digital careers to be pursued by Saudi women. Of note, women possessing digital 
skills at this level do not necessarily mean that they intend to pursue the digital 
careers resulting from digital proliferation in Saudi Arabia. Therefore, some ad-
vanced level skills are critically important for employers to consider females 
candidates for employment opportunities arising from the digital proliferation 
in Saudi structures (business, government and academia) as described by struc-
turation theory. 

2.3. Creation and Adaptation of Digital Technology 

The levels of creating and adapting to the digital technologies are more suitable 
for the ICT professionals (Rashid, 2016). The women aspiring to embark upon 
the ICT-related careers are required to show the basic computing skills and suf-
ficient understanding with the basic software and algorithms, codes, generation 
and dissemination of contents, working with teams, and promotion of logical 
thinking through the digital devices (Herbert, 2017). The employers will look at 
the afore-mentioned skills in order to evaluate women’s suitability for particular 
positions in their organizations. The computing skills of women is interesting to 
be explored from participants’ perspectives, as they may affect the availability of 
job opportunities for Saudi women arising from the digitalization of organiza-
tions in Saudi Arabia. Moreover, structuration theory also suggests that organ-
izational leaderships (stakeholders) interact with agents (women in my research 
work) to assess the preparedness of agents for joining ICT careers.  

After having the expert knowledge and skills in creation and adaptation of 
digital technologies such can enable women to successfully grab employment 
opportunities if they have programming knowledge, and skills (Clarke et al., 
2012). The individual with skills of adapting to digital technologies can easily 
modify the functions of the existing digital devices and software to fit into their 
business needs, and is only possible if the companies and individuals had prior 
knowledge of the basic usage of such systems within a particular business envi-
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ronment. The individuals with basic understanding of algorithms, software and 
devices make use of the online sources for creating digital applications which 
satisfy the business requirements (Kane et al., 2015; Melhem et al., 2009). 

Women in the advanced countries carry advantageous position compared to 
the women in developing countries to learn the skills of creating and adapting to 
the emerging digital tools, as they have more sophisticated infrastructure, social 
resources for obtaining high-level trainings for introducing and modification of 
the existing digital devices (Rosenthal, 2008). Similarly, in developed countries, 
women would have the opportunities to learn machine learning techniques and 
usage of the intricate algorithms which are essential for creation of new tech-
nologies (Bandura, 2002).  

The perceptions of stakeholders about the digital competencies and potential 
employment opportunities created by digital technologies are most likely to re-
veal the degree of impact of digital technologies in improving the employment 
opportunities in tech-dependent organizations in Saudi Arabia. Therefore, it is 
critical to understand the roles of social institutions such as governments, busi-
ness organizations, and academic institutions with regard to the enhancement of 
women’s digital competencies. 

Taken together, it can be concluded that digital competencies ranging from 
the adoption and basic use of digital devices and tools to the adaptation and 
creation of existing and new digital technologies are of utmost important for 
women to participate in the labour market. The interaction of structures/stake- 
holder organizations with women will be determined through the level of digital 
competencies possessed by Saudi women. Therefore, designing questions about 
the perceptions of stakeholders about the relationship between women skills and 
employment opportunities were included in this current study. 

There is a lack of evidence regarding the impact of digitalization of Saudi in-
dustries and society on women’s employment; and this has led the current re-
searcher to investigate the impact of training and education in information and 
communication technologies on women’s employment in Saudi Arabia. The 
study therefore assesses the training opportunities available for Saudi women for 
development of ICT-related knowledge and skills to strengthen their employ-
ability skills. 

3. Materials and Methods 
3.1. Method of Data Collection 
3.1.1. Sampling  
Purposive sampling was the strategy adopted in this study where, as Neuman 
(2002) indicates, “Purposive sampling occurs when a researcher wants to iden-
tify particular types of cases for in-depth investigation to gain a deeper under-
standing of types”. The purposive sample technique is used for recruitment of 
samples from the relevant organizations in this study, which enabled the re-
searcher to target the participants which met certain criteria. For instance, the 
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participants who are representative of academic, government and business groups 
must hold decision-making positions within organizations, such as recruitment 
of employees, and digitalization of operations.  

The study also pays a particular attention to the number of sample to be 
drawn from all of these groups. Selection of the appropriate number of inter-
viewees is hence subjective. Perry (2000) suggests that 30 - 35 are required for 
conducting a qualitative research at the doctorate level, whereas Bauer and Gas-
kell (2000) suggest between 10 - 15 participants, arguing that the main concern 
is the quality of the information rather than the number of the respondents. 

The participants in this study were comprised of forty people who were se-
lected to reflect different experiences. The participants were divided into three 
main groups based on their affiliations with the respective organizations: gov-
ernment, academia and business whose roles and responsibilities affect women’s 
relationship with technology (Table 1).  

3.1.2. Semi-Structured Interviews 
The semi-structured interviews were used as data collection tool, which fits well 
into the qualitative research approach adopted by this study. The choice and jus-
tification of semi-structured interview as a data collection tool since interview 
method is an appropriate data collection technique for use with an interpretive 
paradigm (Smith, 2007). Interviews help researchers to understand the feelings 
and thoughts of people expressed through speech and body language, enabling 
them to answer the questions in a natural way (Husse & Hussey, 1997). In this 
study, semi-structured interviews were applied. Semi-structured interviews are 
commonly used in qualitative research (Collins & Hussey, 2003; Saunders, 2012). 
The semi-structured interview subsequently uses open-ended and probing ques-
tions to allow the respondents to express their experiences in depth, while pro-
viding enough guidance and structure to ensure that the discussion remains fo-
cused on the researcher’s topic of interest. 

3.1.3. Data Collection Process 
The process of data collection includes the preparation of the interviews, the pi-
lot study, the design of the final interview protocol, field access, and then the 
conduct of the actual interviews. 
 
Table 1. Participants in semi-structured interviews in Saudi Arabia. 

Stakeholder Female Male Total 

Government 6 4 10 

Academia 13 2 15 

Business 9 6 15 

Total 28 (70%) 12 (30%) 40 

Source: Field survey. 
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3.1.4. Preparation for Data Analysis 
Preparation for the data analysis requires several steps: recording, transcription, 
translation and validation of the recording, transcription and translation. These 
steps are explained taken to ensure that the accurate data analyses are per-
formed. 

3.2. Data Analysis  

Thematic analysis was used for analysing the qualitative data obtained from the 
participants in this study; and is considered to be a useful tool for analysing the 
textual data or interview transcripts (Braun & Clarke, 2006). Thematic analysis 
carries several advantages. First, it is a flexible and straightforward technique 
that can be modified for different qualitative studies depending on the research 
questions and accounts of participants which “Provides a rich and detailed, yet 
complex account of data” (Braun & Clarke, 2006). Various techniques were used 
to analyse 4 the data. These include; 
• Reading, Thinking and Annotating, Marking and Linking. 
• Importing data into NVivo. 
• Coding and Sorting Codes in Nodes. 
• Searching for themes. 
• Interpretation. 
• Writing the Report. 

4. Result  
4.1. Training in Cutting-Edge Technologies 

Indeed, the consensus amongst Saudis today is that work in the future will in-
volve artificial intelligence, robotics and big data. Here, participants gave various 
responses about career choices. Most of the participants claimed that they were 
able to pursue a career of their choice driven by individual factors. For example, 
the first participant here mentioned that motivation and knowledge could affect 
her choice of a better career. 

“I think that the motivation and knowledge are playing an important role. I 
think that if I graduate, I think I can be the chief executive of the company.” 

A respondent indicate that had her own accounting consultancy business and 
delivered accounting classes online using the relevant software. She was hired 
because of her knowledge and her ability to help others. Like the second partici-
pant with robots, the first participant had a clear picture of her future career 
plans. 

“I feel that I can, in particular in the field of robotics.” 
The first participant thus wanted to pursue her interest in technology and up-

date her knowledge and skills in the field. What is more, she wanted to be em-
ployed in the field of robotics.  

Artificial intelligence and the use of robotics, tools and apps are the area of 
future cutting-edge career opportunities. These advanced activities underscore 
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the importance of training and educational courses in technology for Saudi 
women, including their use in the academic sector for training purposes.  

All of these three participants agree that vocational education and training are 
available in the health sector in different specialities, such as robotic surgery in 
the uterus, urinary tract and brain tumours etc. For example, Sultan/A said: 

“Vocational education and training are available, such as using computers in 
the surgery, robotic surgery in the uterus, urinary tract and brain tumours, fe-
male technicians for operations, female technicians for equipment and medical 
engineering, which suffers from the weak demand.” 

When I visited the hospital to conduct the interview, I observed a high rate of 
digital technology adoption in the radiology and physiotherapy departments. 
The implication here is that students being trained for the health sector receive 
training in the use of highly advanced technology.  

Finally, other participants expressed the view that education is improving with 
further work needed on the balance between practical and theoretical instruc-
tion. As Ahmad/A attested, the secondary school curriculum is currently being 
developed to train Saudi girls on how to deal with robots, 

“Vocational education and training are strongly available. For example, some 
female teachers trained female students on high-tech Artificial Intelligence (ro-
bot) programming and applications, and then they participated in a contest in 
Canada to view their inventions.” 

Studies of training in robot programming and applications in Canada support 
the previous claim made by Seham/A about overseas training in Western coun-
tries (Vaganova et al., 2019). It seems that the education sector has achieved a 
degree of development in the robotics field and the government has launched a 
number of vocational training and educational programmes. While these train-
ing programmes are intended to prepare people in private or public sectors to 
work in their own business, trade and craft using technology, Saudi Arabia’s 
Ministry of Labour has also created programmes to improve the training of em-
ployees. 

One example is the HRDF programme in which the government sponsors 
specific training programmes for women, such as mobile phone maintenance 
and repairs. The government has also introduced some programmes, such as 
training abroad, practical vocational training, digital art and animation, as well 
as the use of advanced technical devices that help in the study of space science, 
earth sciences or nanotechnology.  

Here, Areej/G noted that although the HRDF programme has the aim of 
“Saudising” the sector, and thus represents a very important initiative observed, 
the government is still focused on practical training in the service of producing 
the conditions of greater gender equality: 

“Focusing on the practical rather than the theoretical side and focus on train-
ing in all disciplines and linking technology.” 

However, Ethar/A gave an opposite point of view about education, focusing 
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on the theoretical side rather than practical applications. She noted that most 
undergraduate students who studied computer sciences attended extra courses 
in the computer institute to develop programming subjects.  

“Recently government and academic institutions in consultation with em-
ployers have agreed to provide extra training in the areas where female students 
struggle. The example of such initiative is that the female graduates in computer 
science lacking in skills and competencies are given extra course by the academic 
institutions or vocational colleges for increasing their digital competencies, so 
that they can meet the requirements of the labour market.” 

Areej/G and Ethar/A and voiced the similar opinions about the availability of 
the extra training opportunities for female students in the engineering and 
technology disciplines. However, it is not clear from the data that to which ex-
tent these training programs are implemented across the national academic in-
stitutions for fulfilling the women’s needs for digital competencies in Saudi Ara-
bia. The participants could not reveal the scale and scope of training opportuni-
ties, which might be due to sensitivity of data and confidentiality of data-related 
policies within the participating governmental bodies.  

In girls’ secondary schools, for instance, the curriculum includes some pro-
grammes in computer sciences. Yet this seems insufficient, as students need 
more curricula focus and training to improve their technical skills to achieve a 
better career in this area. Mariam/G raised a new point about technological arts: 

“Government policy for vocational training is to support technical training. 
For example, the Technical College for Girls helps to provide training in some 
skills without limitation in all areas, such as technical support of Technological 
Arts.” 

Mariam/G also gave the example of digital art. She confirmed that Saudi tech-
nical colleges encouraged training in this area to keep pace with the technologi-
cal advances in animation, graphic design and 3D modelling, to take some ex-
amples.  

In addition, Seham/G mentioned that the King Abdul-Aziz City for Science 
and Technology (KACST) has a great interest in advanced technical devices for 
women: 

“King Abdul-Aziz City for Science and Technology provides each researcher 
with a training plan including training on some of the skills and advanced tech-
nical devices that help in the study of space science, astronomy or Nano tech-
nology.” 

This initiative represents a great opportunity for women who study science 
and technology in offering a stimulating mixed gender environment for under-
taking research using advanced technical devices in diverse science and technol-
ogy subjects supported by leading education specialists.  

Many participants said that the government-sponsored education and train-
ing programs are playing an important role in nullifying the family pressures on 
females who are not allowed to travel without their family members through 
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provision of scholarships to women and mahram (brother, husbands) both for 
allowing women to complete their training and studies in the digital technolo-
gies, which is an attempt for changing the status quo.  

“The Ministry of Education offers to talented women and willing to study 
abroad scholarships for their husbands or brothers to accompany them during 
their study periods.” [Manal/G] 

The academic group reported the similar strategy for allowing female staff to 
complete studies and training in foreign universities as part of staff development 
programs. 

“We provide generous scholarships to female staff to support their studies and 
male member of their families who do not want to send their daughters alone to 
the foreign universities.” [Ahmad/A] 

These data indicated that both government and academic institutions en-
couraging and supporting Saudi women aspiring to pursue careers in digital 
technologies. Many participants from government group. However, these data 
do not reflect on the status quo of those women who have male members of their 
families unwilling to travel due to some other family responsibilities. This means 
that they can not avail of developing skills and competencies in digital technolo-
gies. 

According to Hamdan (2005), very Saudi citizen has a right to education from 
primary level to college. Over time, the number of women graduates has in-
creased in public universities in different fields, while today about fifty-eight per 
cent of all graduates are female.  

These changing trends of participation in education are very important to my 
research because it is an established fact that higher learning leads to better em-
ployment and higher pay. Moreover, to compete in the new information econ-
omy, women will need an education and training in technology to access the 
jobs of the future. 

Indeed, half of the interviewees believed education has changed dramatically, 
having been driven by programmes such as the King Abdullah Scholarship Pro-
gramme. Batool/B, Sara/A, Lama/A, Mona/B and Shatha/B again expressed this 
view. For example, Batool/B said, 

“The education system is in constant change…I heard about this from my 
cousin because I stopped studying due to a disagreement between my mom and 
dad. On the other hand, the scholarship system allows Saudi girls to learn about 
the outside world and other cultures by studying abroad.” 

The King Abdullah Foreign Scholarship Programme could be said to consti-
tute the first significant transformation of the education system in Bachelor’s, 
Master’s and doctorate degrees. This programme represents a considerable evo-
lution of the quality of education and learning obtained from other cultures, 
with the consequence Saudi youth will be able to improve their level of educa-
tion for the benefit of both public and private sectors.  
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4.2. Vocational Training Opportunities for Women 

Many participants from the academic, business and government groups agreed 
to the availability of training opportunities for women in digital technologies to 
a certain extent. A participant agreed to the compatibility of curriculum of Com-
puter Science with the labour market. 

“Currently it is unified and developed. For example, the Computer Curricu-
lum at vocational institutions now works in harmony with the labour market.” 

She as a Master’s degree in curricula and teaching methods and is a computer 
teacher. She had helped her students to invent robots and participate in a com-
petition in Austria. She was able to encourage her students in high school to en-
ter the competition, which is an example of teacher leadership encouraging the 
skills required in the new economy.  

Her opinion reflects the improvement in the teaching of technology subjects 
and suggests that education in KSA has the potential to develop future career 
opportunities in technology. Some progress in this area has been made, such as a 
contract between the government and the Microsoft Corporation to improve 
digital technology in the field of education. This is a positive start to considering 
a progressive role for the private or business sector, working with the Saudi state 
to foster a climate of greater gender equality within education. 

In some cases, students could set up online joint-ventures and faculties could 
offer Massive Open Online Courses (MOOCs) that provide anywhere-anytime 
access to academic subjects. To preserve cultural gender segregation which is 
important in Saudi Arabia, electronic filters are also used to enable male-female 
interaction in which the male cannot see the female, although they can commu-
nicate either in speech or text.  

Distance learning, tele-conference or group participation is now possible in 
real time, facilitating teacher-student interaction through face-to-face or remote 
connection. Some participants from the Academic group (four (4) respondents) 
felt that they were now successful in using this new communicational technology 
to provide a high level of assistance to develop their students, such as advanced 
technical workshops for graduates. As one of them attested: 

“The Institute provides the students with the knowledge by making the cur-
ricula available on the website and technical workshops for [soft] skills develop-
ment.” 

She indicated that there is development in the way of applying the technology 
in education process, including using websites and technical workshops, which 
can potentially make a difference to learning. One example is when the presenter 
explains his or her subject and the attendees have real-time communications 
through which all participants can exchange information instantly.  

Another respondent was a very active teacher, going beyond conventional ex-
pectations in working with her students. She felt that Saudi education in general, 
needs high quality teaching skills: 
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“Teaching skills is available. It was through the announcement of a competi-
tion between schools, in the programming of the robot. We trained the students 
more hours per week in a dedicated activity. Then we went to Austria to show 
the robot with the competing schools from China.” 

In computer science, for instance, it is not uncommon for robots to be used as 
a learning tool. Indeed, training in the field of robotics is a good starting point 
enabling Saudi girls to explore new knowledge and skills. Among other things, 
such skills have relevance to their careers, even if they should ultimately choose 
the dominant fields of female employment in education, nursing and health ser-
vices.  

She understood this advantage and worked hard alongside her students to 
participate in a competition between schools internationally. This example shows 
that practical training is now available and should improve the opportunities for 
other applications in the future. Hence, the interview with one of the respon-
dents focus on teaching policy towards technology skill acquisition from the 
perspective of academia alongside other technology-related programmes avail-
able to women in universities and schools. 

Indeed, there is currently a debate about the merits of a practical or theoretical 
education in digital technology. It is true that many people can secure well-paid 
jobs using their ‘practical’ computer skills without knowing any theory. None-
theless, they may not progress very far without the understanding of the theory 
on which their skills are built.  

Practical education means acquiring knowledge with practical experience, so 
enabling the student to learn how to do things in the real world. In a world of 
computers, this means being fully trained and competent in using software pro-
grams, apps, communications and the electronic devices on which they operate.  

One respondent showed a deeper understanding and insight of technology 
education. In addition to academic skills, he mentioned that emotional/caring 
attributes and professional ethics awareness were also required and that these are 
included in the curricula. These attributes are relevant because of the high per-
centage of women employed in the medical field. Sultan/A said: 

“Our curricula are based on solving problems. Everyone can read the medical 
analyses and radiology reports. Female students in our university are able to deal 
with the recent anaesthesia machines in the anaesthesia department and equip-
ment of the intensive care unit (ICU) in addition to all equipment of heart, kid-
ney and respirators. Also, they learn how to use technology to fill the health file 
or enter the health information through collecting information about the patient 
and doctor.” 

In the health sector, it seems that all students, both female and male, study the 
same curriculum. As a result, both sexes develop the ability to operate technical 
equipment used in specialist medical fields, such as in anaesthesia and intensive 
care units (ICU). In addition, the above comments refer to the giving the practi-
cal digital skills to medical students, but it does not mention that development of 
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skills in the technologies in other disciplines such as education and information 
systems used by business organizations. 

Sultan/A also referred and gave examples of the different types of tools that 
use technology. Women excel in these areas because of the continuing emphasis 
on this domain as a suitable career path for women. Moreover, women receive 
highly advanced training as part of their higher education.  

Vocational education is available, through academic institutions, in subjects 
that prepare students for technology-related occupations. In some cases, the uni-
versity may have special training labs and tools to teach students the practical 
skills and applications. Taking a more positive perspective, another two respon-
dents confirmed that women receive special training in their work environment 
and that training is available in technological areas. As one of them attested, 

“The private sector provides female workers with training to use technology in 
call centre jobs and cashiers. In our company, all female employees are profes-
sionally trained to use software/a program that allows them to communicate and 
hold meetings remotely.” 

There have been some improvements in education in the technology sector, 
but it was mostly theoretical in approach. Indeed, they agree with each other’s 
comments but there is a lot yet to be done for improving the training experi-
ences of students at the vocational institutions. She said: 

“Vocational education is available through the Institute plan for four semes-
ters…. I think that effective polices at the institutional levels are required to im-
prove the training experiences of students in order to be able to teach at the 
University using the educational technologies.” 

Technical competency is not limited to a university education. For many 
women, a vocational education/training programme is more useful. One good 
example here is the recent training of women to maintain and repair mobile de-
vices. Technical competency goes to the heart of technological training as an 
outcome that is now pertinent to Saudi women and their career progression in 
the technology sector. One of them suggested that training is now widely avail-
able, 

“Practical training is available in the Department of Pharmacology. Also, 
training is available in the applied sciences, such as laboratories, radiology, 
physical therapy, anaesthesia and heart technology.” 

The health sector is second only to the education sector in terms of women’s 
employment in Saudi Arabia. Both these fields require vocational and profes-
sional training, while the Department of Pharmacology now offers practical tech-
nical training for women, an activity previously dominated by men. This change 
in policy improves access to equal skills training for women, thereby helping 
them to compete and achieve equal access and opportunity to employment and 
careers.  

These data from participants showed that vocational training opportunities in 
digital technologies are available for Saudi women. Simply training women how 
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to use technology or software is too restrictive, for if they had the opportunity to 
understand how the technology works, then they would be empowered to pursue 
multiple career choices. In addition, the Saudi government has put reform of the 
education system at the centre of its initiative to diversify the economy and pre-
pare the workforce for the jobs of the future, known as Vision 2030. In starting 
to reform the curricula related to subjects of science and technologies and policy, 
the aim of the Ministry of the Education here is to harmonise them to improve 
computer science education and training in general. Moreover, Vision 2030 in-
cludes the objective of providing women with the opportunity to pursue careers 
in the technology-based occupations generated by the new economy.  

5. Discussion 

This paper discusses two major issues which were based the findings of this study; 
1) The training opportunities through collaboration between academic institu-
tions and businesses; 2) Vocational Education and Training Opportunities  

It was found by this study that aura of cooperation between academic institu-
tions and businesses exist in Saudi Arabia for training and up-skilling female 
students and women employees. The results showed that universities are willing 
to provide library services and allocation of slots on different courses dedicated 
for female employees in industries, while the stakeholders from different indus-
tries in this study showed prospects for accepting female students in the intern-
ships programs allowing them to complete their final year projects in digital 
technologies. These arrangements raise the potential of equipping women with 
digital skills and training, so that they can participate in the labour-market cre-
ated by the digital technologies.  

Though provision of library services were not reported by all participants from 
the academic group, however, the initiative itself represent the positive sense of 
cooperation and supports the symbiotic relationship between female academia 
and industry. If this approach is replicated in all female academic universities, 
then strength of association between the industry and universities will not only 
be strengthened for exchange of resources, but it also will pave the way for 
higher entry of women aspiring for digital careers in the digitalizing economy of 
Saudi Arabia. In addition, this should be noted that provision of library services 
was reported by a single female academia participating in this study, and there-
fore, I cannot extrapolate this finding to all other participants from academia 
group. 

Many other studies have showed the similar findings. For example, European 
Union has adopted the approach of striking collaboration between academic in-
stitutions and industries in order to provide the most needed digital skills and 
training to female employees (European Commission, 2017). Smith (2006) ex-
pressed that training provided by businesses to women in digital technologies 
most likely impact positively on motivation and participation of women in the 
labour market. Digibyte (2018) affirmed that exchange of resources between the 
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academic institutions and industry can decrease the gender gap at workplaces, 
and is an important step to enhance the participation rate of women in the digi-
tal transformation of economies and societies.  

According to Bassanini et al. (2005), there is an intrinsic relationship exists 
between the academic institutions and the industry, which naturally drives the 
collaboration between these institutions within a given socio-cultural context. 
Both academia and industry are dependent on each other for satisfaction of their 
needs. For example, businesses are reliant on academic institutions for filling the 
knowledge gap of women employees through collaboration with academic insti-
tutions, while the academic institutions are in need of businesses for internships 
for female students, so that they can gain the hands-on experience in the indus-
trial environment (Ellinger, 2002). These measures are more likely to increase 
the employment prospects for women.  

The issues relating to socio-cultural norms can affect the extent of collabora-
tion between the educational institutions and the industry. The corporate world 
is male dominated, while the academic staff in female universities encounter dif-
ficulties in meeting men for signing collaborative initiatives with male domi-
nated industries, This issue was highlighted by Tartari and Salter (2015) in the 
UK universities where female academic staff were found be less oriented towards 
making collaborative arrangements with industry compared to male counter-
parts in the universities.  

The findings reported the training opportunities at two levels: educational 
level in form training events organized by academic institutions for female stu-
dents in order to train them for competing for employment opportunities re-
sulting from the deployment of digital technologies in Saudi Arabia. It was 
found that academic institutions have in place good arrangements for providing 
training in vocational fields such as applied science, pharmacology, public health 
sector and IT. Interesting patterns were observed in relation to training ar-
rangements.  

The academic institutions were found to provide the vocational training to 
women employees from business, and women students aspiring to build careers 
in digital technologies without any affiliation to any business organization. There-
fore, vocational education and training institutions appear to serve as bridge be-
tween the potential employees and the business world.  

Several studies have acknowledged the role of vocational educational and 
training institutions in provision of employability skills to women with aim to 
reduce gender gap in the international labour market (Rainbird, 2009; Cooke, 
2005; Bosch & Charest, 2009). Hence, it can be argued that with availability of 
vocational education and training opportunities in Saudi Arabia, Saudi women 
stand a better chance to gain employability skills required by employers in the 
labour market created by digital technologies in Saudi Arabia. 

It was discovered that Computer Science curricula are designed by academic 
institutions in line with the labour market. This theme was not found for other 
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subject areas mentioned by participants such as medical and applied sciences. 
This shows that curricula of applied science and medical and health related edu-
cation might not have updated in accordance with other subjects. As this was 
not the main research question to be addressed by this study, therefore, future 
research work needs to be planned to discover whether the training related pro-
grams and curricula follow the trends of labour market’s needs. It is very critical 
to organise the vocational education and training for Saudi women in accor-
dance with market needs which can determined through surveys of local and in-
ternational employers’ employability skills (Bosch & Charest, 2009). 

Participants seem to agree to the fact that compatibility between vocational 
curricula and labour market needs is required for allowing women to pursue ca-
reers in digital careers. Bosch and Charest (2009) viewed that academic institu-
tions can show productivity and contribute to national economy through pro-
viding training and education to students in line with the market needs. Another 
study reinforced compatibility between vocational curricula and labour market, 
which support the conclusion reached by my study (Van de Werfhorst, 2004).  

Özkanli (2007) found that working women in the Turkish universities were 
entrenched into their jobs due to attending vocational courses, thereby increas-
ing chances for women to go up the ladder of progression and promotions. The 
vocational training provided by academic institutions in Saudi Arabia for women 
in areas of teaching, workshops in digital technologies might increase the similar 
employment and promotion opportunities for women. Murgor et al. (2013) re-
ported the technical and vocational training acquired by female in Kenya, and 
came to conclusion that vocational and training opportunities are available for 
women, but they are given the skills to apply numerical skills, critical analysis 
and interpersonal skills, though they provided with IT skills. This situation led to 
a lower participation of women in the labour market. Hence, this underscores 
the focus of employability skills while organizing the vocational education and 
training systems in Saudi Arabia.  

Interesting it was revealed by data some vocational training institutions send 
women to foreign universities to obtain vocational training. My personal obser-
vations also affirm this finding that several academic institutions are following 
lead of sending their women employees aboard to learn as to how to apply the 
digital technologies in various business contexts such as robotic technologies 
which were mentioned by participants in this study. Rainbird (2009) argued that 
UK-based vocational and training educational system enhances the learning ex-
perience of students, and aims to equip women students with essential skills val-
ued by employers.  

Some studies in Chine indicated that vocational education and training sys-
tems in Chinese and Australian academic institutions provide the vocational train-
ing and employability skills matching with regional national and global work-
place settings (Potter et al., 2011; Cooke, 2005; Bosch & Charest, 2009). These 
data indicate that Saudi women given the opportunity to study in the internally 
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recognized vocational education and training systems, have higher probability of 
participation in employment opportunities resulting from digitalization of Saudi 
economy and society. 

Does the availability of technical and vocational opportunities for women en-
sure the increased participation of Saudi women in the labour market? There are 
two types of skills: non-digital skills (e.g. critical thinking, team work, interper-
sonal skill, communication) and digital skills. If the technical and vocational 
training opportunities for women enhances the digital skills, and are unable to 
foster non-digital skills, the participation of women in Saudi labour market can 
be compromised (World Bank, 2007; Foster, 2012).  

There are some studies which showed that if women are not provided key 
skills in areas of communication, team work, interpersonal skills and critical 
analysis skills despite the provision of IT skills, it causes to reduce participation 
of women (Murgor, 2013; Kazilan et al., 2009). Some other studies have reported 
the soft skills and digital competencies both are needed to reduce gender gap in 
the labour market (World Bank, 2006; Rahim & Hanafi, 2007). These data indi-
cate the importance of some non-digital skills for participation of women in the 
labour market.  

This is one of limitations of the data presented in this study, that it does not 
reveal different types of vocational and technical skills from training opportuni-
ties given to the women aspiring to pursue digital careers in Saudi Arabia. Hence, 
future study is required to investigate into the types of employability skills of-
fered to Saudi women in vocational training institutions in Saudi Arabia. This 
will help find out the participation rate of women based on employability skills 
rather than building conclusions in relation to women’s participation in Saudi 
labour market based on only availability of vocational training for women. 

6. Conclusion 

Though this study found that vocational education and training opportunities 
are available for Saudi women aspiring to follow careers in digital technologies, 
but utilization of such opportunities may be compromised if women were not 
motivated to take up vocational training courses for improving their employ-
ment prospects in digital technologies. Participation rate of women to take up 
the vocational education and training opportunities should be increased through 
incentive program by Saudi government for women and arrangement of em-
ployers arranged workshops aiming to raise the awareness among women about 
the need of vocational education and training in digital technologies.  

The country socio-cultural norms include the segregation of men and women 
in educational and workplace environment. These norms should be respected. 
Most of the change initiatives fail because they try to change the basic ideologies 
of the workers or stakeholders involved in the changed. Therefore, any change 
radicalizing social settings such as creating mixed workplaces or mixed training 
and skills development centres for women should be avoided in order to increase 
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the willingness of the guardians of women (father, brothers, and husband) to al-
low women to participate in the skill development programs mentioned by par-
ticipants in this study. The best example reported in the data reported in my 
study included training centres at female campus of King Saud University. Such 
arrangements should be relocated at every female campus for motivating Saudi 
women to join their local skills centres without travelling to far-off women’s skills 
development centres. 
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