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Introduction

The diffusion of information and communication tech-
nology (ICT) has brought change to all aspects of our 
lives, not least our working lives. The digital economy 
has grown much faster than the rest of the economy; 
however, the rapid development of digital technologies 
has created challenges for inclusive growth. For ex-
ample, there is an identified problem of under-repres-
entation of women in economically critical sectors such 
as ICTs (Pappas et al., 2017). 

The purpose of this article is to study how women man-
agers and entrepreneurs are employing digital techno-
logies in their working and private lives and what they 
think about digitalization. Our research questions are: 
1) How do digital competences shape the careers of wo-
men? 2) How are women using digital technologies?, 

and 3) What opportunities or threats do women have 
concerning digitalization when it comes driving career 
development and finding a balance between work and 
life? The focus of this article is on the relationship 
between digitalization and the careers and wellbeing of 
female managers and entrepreneurs. As far as we know, 
this is one of the first articles studying the relationship 
between digitalization and the careers and wellbeing of 
female managers and entrepreneurs. 

The article is organized as follows. First, we review prior 
literature on women and technology, women as man-
agers and entrepreneurs and ICT, and technology diffu-
sion and domestication. Thereafter, we document the 
research methodology and data collection. Next, we dis-
cuss the empirical findings based on our interviews and 
discussions with women in South Savo, Finland.
Finally, we present concluding remarks. 

The purpose of this article is to examine how female managers and entrepreneurs are 
employing digital technologies in their working and private lives and what they think 
about digitalization. The material for the study was gathered through interviews with 
women in South Savo, Finland. The article builds on the theory of technology domestic-
ation, emphasizing the role of users in making a technology usable in their everyday 
contexts. The findings show that women experience challenges but also gain clear bene-
fits when employing digital technologies. Among the challenges is that women are tradi-
tionally rather reserved when it comes to applying technology. Among the benefits is 
the practice-oriented stance of women towards digital technologies. Moreover, the rise 
of digital social media and its increasing importance in the working and business envir-
onments could make it easier for women to manage both work- and family-related com-
munication. This may improve their wellbeing at work and help women towards 
equality at work. However, they need support in finding their digitalized career paths. 

Even the biggest problems in the world are just tiny problems 
stuck together.

Linda Liukas
 Software Programmer and Co-Founder of Rails Girls 

Author of Hello Ruby, a children’s book that teaches coding
One of Forbes’ Top 50 Women in Tech Europe 2018
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Literature Review

Women and technology
The digital economy grows as such as rate that there is 
a constant lack of qualified ICT staff. In the European 
Union, initiatives to deal with this skills shortage high-
light the need to activate the female population 
through training with a focus on ICT (Pappas et al., 
2017). Traditionally, technology-related careers are 
linked to competences that are not commonly associ-
ated with women (Mora, 2015). Women represent 
about 50% of university students in most developed 
countries, but they are under-represented in the sci-
ence, technology, engineering, and mathematics 
(STEM) fields (Waaijer et al., 2016). For younger chil-
dren, there is no difference in the use computers but, at 
the age of 16 or 17, the gender gap grows (Dixon et al., 
2014). Computer software is usually developed for (and 
by) males, which may explain why boys tend to find 
computers more appealing and more easily develop 
confidence in using them, at least generally. In addi-
tion, even when gender differences in skills are insigni-
ficant, women perceive their skills as being lower than 
those of their male counterparts (Dixon et al., 2014; van 
Dijk, 2017.)

It is said there are “leaks” in the education pipeline of 
women, as evidenced by girls with higher mathematical 
skills not being as likely to enter STEM fields at uni-
versity as boys with lower skills (Ferguson, 2016). Re-
search has even shown that computer science is seen as 
a domain for men according to cultural beliefs and that 
some males respond by “chasing” girls and women 
away from the field (Michell et al., 2017). Consequently, 
women currently represent only 30% of ICT workers in 
Europe and have created only 9% of ICT applications 
(Pappas et al., 2017). This is a contradiction because re-
search indicates that women are more creative than 
men and that a strong female presence in business 
leads to more effective decisions (Pappas et al., 2017).

Women as managers and entrepreneurs in a digital 
context
In general, women are under-represented at the 
highest levels of organizations, receiving lower pay and 
fewer promotions than men (Joshi et al., 2015). In the 
European Union in 2016, only 33% of managers were 
women (European Union, 2017). Also, women man-
agers in Europe earn less compared to their male peers: 
when comparing different professions, managers had 
the largest differences in hourly earnings (23% lower for 
women) (European Union, 2017). Women face both 
“glass ceiling” and “sticky floor” problems: whereas the 

glass ceiling is an obstacle for highly educated women, 
the sticky floor is a problem for less-educated women 
(Ahmad & Naseer 2015). It has been claimed that being 
more qualified may be a woman’s best hope, although 
having an education does not necessarily bring women 
the same benefits that it brings men (Ahmad & Naseer, 
2015; Mora, 2015). 

Moreover, when women choose male-dominated work, 
they do not “fit” the expectations and may face bias: wo-
men may be seen as less able (e.g., having lower leader-
ship skills) or less effective than men (Joshi et al., 2015). 
Furthermore, peers or superiors may discount women’s 
efforts. In their research spanning many industries and 
occupations, Joshi and colleagues (2015) found that 
gender-based differences in organizational rewards 
were almost 14 times larger than gender-based differ-
ences in performance evaluations. It has also been 
claimed that the common perception of women being 
more risk averse than men causes women taking risks to 
either be disregarded or seen negatively as “cocky” (Jew-
ell, 2011). Considering all the above mentioned, wo-
men’s rare high positions in organizations have a great 
symbolic value for other women (Jewell, 2011; Joshi et 
al., 2015). 

Women in the European Union earn, on average, 
around 16% less than men, but computer skills have a 
significant impact on pay that is slightly greater for wo-
men (5.3% for men, 6% for women) (European Union, 
2017; Pappas et al., 2017). Therefore, learning digital 
skills can be seen as especially beneficial for women 
with respect to their careers. 

According to the Statistical Data on Women Entrepren-
eurs in Europe, female entrepreneurs represent about 
30% of entrepreneurs in Europe (European Commis-
sion, 2014; Pappas et al., 2017). It has been stated that 
women increasingly start their own businesses as a way 
of avoiding the “glass ceiling”. This effect can be seen in, 
for example, in Canada and Norway, where women start 
about 60% of all new businesses (Afrah & Fabiha, 2017). 
Moreover, women form the clear majority (78%) in one-
person businesses in Europe (Pappas et al., 2017). Digit-
al technologies are transforming how business is done, 
opening up opportunities for entrepreneurs – including 
women entrepreneurs –to enter global value chains. 
Therefore, digitalization and use of ICT increase oppor-
tunities for women entrepreneurs to develop them-
selves and their businesses and to gain access to equal 
opportunities with men in business development (Afrah 
& Fabiha, 2017; Pappas et al., 2017; Shah & Saurabh, 
2015). Even new concepts based on this notion have 
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been suggested, such as the “Female Digital Entrepren-
eur”, who has been defined as “a female entrepreneur 
who explores market opportunity exploiting the digital 
space to create something new” (Scuotto et al., 2019). 

However, there are also challenges that women face in 
their careers. It has been noted that female entrepren-
eurs, more often than their male peers, experience a 
lack of time or human resources or challenges in re-
ceiving funding, such as start-up capital (Jewell, 2011; 
Sinell et al., 2018). Further, women are generally more 
family-oriented compared to men. Also, societal ex-
pectations still load most of the responsibility for so-
cial reproduction (e.g., preparing food, cleaning, 
taking care of children and elderly family members) to 
women, constraining their career development (Jew-
ell, 2011). In the European Union, this effect can be 
seen in statistics from 2016: 79% of women cooked or 
did household work and 92% took care of their chil-
dren on a daily basis, compared with 34% and 68% of 
men (European Union, 2017). 

Also in 2016 in the European Union, 32% of women in 
employment worked part-time, compared with 9% of 
men, and the employment rate of women with three or 
more children was 55%, compared with 84% for men 
in the same situation (European Union, 2017). Also, 
other kinds of “non-standard working arrangements”, 
such as hybrid entrepreneurship combining employ-
ment and entrepreneurship, have been claimed to be 
attractive approaches for females (Solesvik, 2017). 

Digital technologies have led to work becoming more 
flexible, in general, and have blurred the borders 
between work and free time (Grönlund & Öun, 2018). 
This creates opportunities and challenges for women 
in terms of how to integrate work and family respons-
ibilities. Flexible work combined with the increasing 
usage of digital technologies could have positive im-
pacts concerning the work–life balance for women. 
For example, it has been noticed that the usage of mo-
bile phones has helped women manage and schedule 
their family affairs efficiently while working (Roy, 
2016). Nevertheless, in our modern and flexible work-
ing lives, individuals are expected to be able to define 
and structure their own work and draw the line 
between their work and private lives. Research also 
suggests that women actually have less control than 
men over their work and schedules, and therefore it 
can be claimed that today’s working life has not yet ad-
apted to the expectations of modern women (Grön-
lund & Öun, 2018.)

As technologies can be understood as tools or methods 
to accomplish certain tasks, they do not have any value 
as such, and they must fit into social contexts, which of-
ten are dynamic and gender-related. Huyer and Sikoska 
(2003) remind us that women need to be convinced 
that ICTs are useful to them. Also, because ICTs today 
are not gender neutral, they are not always appropriate 
to women’s needs (Huyer & Sikoska, 2003); at least not 
without proper adaptation. 

Technology diffusion and domestication
Technology is an important driver of innovation. Innov-
ation research has studied, among other issues, the dif-
fusion of innovation, meaning the process through 
which innovations are adopted through a network of or-
ganizations (Rogers, 1995). Usually, this process has 
been described with a curve, where different types of 
users adopt innovations in different phases (Meade & 
Islam, 2006). Yet, the adoption of technologies may not 
automatically lead to improvements for the adopting 
organizations, because new technology has to be com-
bined with the organization’s own activities (Hazen & 
Byrd, 2012; West & Bogers, 2014). This requires a com-
patible culture as well as technological knowledge to 
adapt innovations to the organization’s own contexts 
(West & Bogers, 2014).

The critics of the diffusion theory claim that it ignores 
the role of users in shaping or reshaping technologies 
(Deidre, 2007). The social construction of technology 
theory argues that technology is not merely “trickled 
down” or diffused, but it is socially shaped to different 
social contexts; furthermore, technology itself is shap-
ing society and its contexts (Harwood, 2011). For ex-
ample, gender shapes the construction and meanings 
of technology, but technology in turn also shapes 
gender roles. As an example, computer usage was ori-
ginally strongly associated with men, but this situation 
began to change as women started to use computers. 
Therefore, the gender gap that was originally seen in 
overall computer and Internet use in the late 1990s had 
diminished by the late 2000s (Dixon et al., 2014.) 

The theory of technology domestication is based on the 
idea of contexts, and it emphasizes the role of users in 
innovation and their efforts to make a technology us-
able in their daily lives. Domestication theory describes 
the process of how innovations, especially new techno-
logy, are “tamed” or reformed by the users to better fit 
their purposes. There are four phases in the domestica-
tion process: appropriation, objectification, incorpora-
tion, and conversion. In the appropriation phase, when 
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a technology is sold to a user, ownership is central. In 
the objectification phase, the user tries to capture the 
value of the new technology, which involves spatial and 
temporal fittings (e.g., finding a place and time for the 
technology object in their home and life). The incorpor-
ation phase emphasizes how the object is used. The 
conversion phase is about the user’s interpretations of 
the technology – how the user describes their relation-
ship with the technology (Deidre, 2007; Silverstone et 
al., 1992).

Constructive and domestication approaches challenge 
the traditional roles of the active producer versus the 
passive user, and they call for a deeper understanding 
of how technologies are created, adopted, and used, 
and how they change over time (Harwood, 2011). Ac-
cording to these approaches, the use of technology in-
volves social processes and learning to make the 
technology work. The “struggle” to make the techno-
logy work itself involves some degree of innovation 
(Harwood, 2011). 

Based on his research on small business owners, Har-
wood (2011) remarks that entrepreneurs typically have 
to adapt technologies during their otherwise busy days; 
this is problematic because there are many important 
activities that frequently interrupt the domestication 
process, and entrepreneurs have to postpone the task 
for the next day’s to-do list. Consequently, they also 
have to settle for tolerable solutions, as the “taming” 
cannot always be fully achieved. Further, business and 
private spaces may often blend together in the busy 
days for small business owners (Harwood, 2011).

Research Design

The material for the study was gathered through 40 in-
dividual interviews with female managers and entre-
preneurs, and additional group discussions attended by 
15 of the interviewed women plus 2 others, meaning 
the total sample was 42 women. Furthermore, the ma-
terial includes timelines describing both personal and 
working lives of 14 of the women. All the material was 
gathered in South Savo, Finland, in 2017 and 2018. The 
data were collected mainly through face-to-face inter-
view meetings. The 40 individual interviews were done 
at the beginning of two training and coaching pro-
grammes arranged by the DigiJoko project, and other 
material was gathered at the end of the programmes. 

The aim of the DigiJoko project was to promote wo-
men’s career paths, leadership, and female entrepren-
eurship in the digitalized working life. Measures of the 

project taken by South-Eastern Finland University of 
Applied Sciences Small Business Center included prac-
tice-oriented research on women’s career paths – 
presented in this article – and WoManager training 
and coaching programmes targeted to women who are 
currently in a leading position; who are moving up to a 
manager, team leader, or role with manager tasks; or 
who are entrepreneurs. The training and coaching pro-
grammes focused on strengthening women’s leader-
ship skills and networks and improving the success of 
women-led companies. A total of 62 women particip-
ated in the programmes. The DigiJoko project 
(3/2017–3/2019) was funded by the European Social 
Fund and the South Savo Centre for Economic Devel-
opment, Transport and the Environment.

The study followed a multi-staged data analysis pro-
cess, including coding of the data and theorizing the 
codes to link the collected data with theory. The inter-
view and group discussion themes included digitaliza-
tion, skills, career, working patterns, work–life balance, 
and wellbeing. Figure 1 illustrates the relationships 
between the main themes in the research. 

The women worked in several sectors as entrepreneurs 
or managers in companies, associations, or public sec-
tor organizations. These women attended one of the 
two training and coaching programmes arranged espe-
cially for women to develop their leadership skills in 

Figure 1. Relationships between the main themes in 
this research
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addition to skills and opportunities for using digital 
technologies at work. The identities of organizations 
and informants are withheld due to confidentiality reas-
ons, although some background information about the 
interviewees is summarized in Table 1. The back-
grounds sectors represented by the interviewees were 
consulting (e.g., media, IT, finance), health and well-
being, other services (e.g., education, tourism, trans-
portation), and other (e.g., primary production, trade, 
industry).

Findings and Discussion

In the study, we investigated how female managers and 
entrepreneurs are employing digital technologies in 
their working and private lives and what they think 
about digitalization. We also studied the relationship 
between digital skills and career development and the 
wellbeing of women. In particular, we examined the 
challenges and opportunities women encounter when 
applying digital technologies at work. 

The analysis of the interviews conducted at the begin-
ning of the programme shows that the women’s reas-
ons for attending the training and coaching programme 
were diverse. Some of them wanted to find solutions for 
work-life balance and time management, while others 
wanted to increase their leadership skills or gain more 
self-confidence. Others wanted to get advice about how 
to recognize their current competences and compet-
ences they need to improve. Furthermore, important 
reasons to attend the programme were self-develop-
ment and getting new ideas or practical tools usable in 
daily working life. In the first discussions, as a reason to 
attend the programme, most women mentioned that 
they wanted to develop their networks with other wo-
men working in different fields and to exchange experi-

ences with them. Almost as important was the desire to 
improve skills in digital social media at work or to gain 
more knowledge about digitalization from a more stra-
tegic point of view, including the building of digital 
identity or brand, or related to the company’s digital 
strategy. The need to improve digital skills was men-
tioned more often than management skills even though 
the programme was primarily a leadership training and 
coaching programme. 

The women’s actual digital skills at the beginning of the 
programme varied considerably. Some of them were 
just starting to use digital tools, whereas others had 
used them since the beginning of their careers. Specific-
ally, some women had not used social media at work at 
all, whereas others were using social media fluently for 
different purposes. However, it was clear that all of the 
women wanted to improve their digital skills, regardless 
of how good their skills actually were. Some of the wo-
men already used digital technologies in their busi-
nesses, some even had online stores, while others used 
them for communication or marketing. Others emphas-
ized that they wanted to learn to understand what the 
digital future looks like and how the world is changing. 

The timelines as well as the group discussions at the 
end of the programme indicated that some women had 
had challenges in balancing their work and family lives. 
Many of them had stayed at home to take care of chil-
dren for many years, usually at the beginning of their 
careers. Staying at home had interrupted their career 
development for several years. Continuing education 
–while simultaneously working – had been crucial for 
many of them to get back on track. Maybe because of 
that, constant further education while working had be-
come a habit for many of them. Also, some women ex-
plained that their family had moved to another city 

Table 1. Positions and organizational background of the women in this study 
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when their husband was hired for a new job or was relo-
cated. Thus, the responsibilities of taking care of chil-
dren and women typically being the secondary 
breadwinner of the family increase the demand for flex-
ibility in women’s careers. However, some of the wo-
men emphasized that the understanding and support 
of their families had been an important promoter of 
their careers. A generalized timeline based on 14 visual-
ized timelines made by the interviewed women is 
presented in Figure 2.

In the group discussions at the end of the programme, 
motivations, careers, and work–life balance were dis-
cussed. Many of the women told us that they had made 
their choices based on intuition, but that their interests 
had also changed over time. Quite a few had multiple 
second- or third-level degrees or had received further 
training while working. Most of the women had uni-
versity degrees, but only a couple had a degree in a 
STEM field. They also emphasized that developing one-
self at work requires being open to new opportunities 
and going bravely into new projects, while not being 
afraid of challenges. The main idea is to be flexible and 
accept that it is not necessary to do the same work 
forever. Some of the women had altogether turned their 
careers around. For example, one lady, after starting a 
career in textile design, started business studies in ac-
counting and begun to work as an employee in the 
health sector; and another, after graduating and work-
ing as an employee in the field of energy engineering, 
took over an online shop in a completely different field 
as an entrepreneur. Explanations for these radical de-
cisions had been changes of interests but were also mo-
tivated by economical or family-related reasons.  

Also, most of the women told us they had developed di-
gital competences at work through “learning by doing”. 
In particular, the mature women described digitaliza-
tion as the biggest change in their entire working life. 
Many of them emphasized that it has been necessary to 
constantly keep up with the pace of digitalization, but 
most of them also underlined that digitalization had 
created great opportunities for them to advance in their 
careers. For most of the women, their perspective on 
technology is as a user and is practice-oriented; in oth-
er words, they need to “tame” the technology to fit the 
practical purposes of their lives. Many told us that they 
were currently actually seen as ICT experts in their 
workplaces – even though only a few had undertaken 
any formal schooling in it. It is obvious that the group 
of women selected in our study – and that participated 
in the training and coaching programme – was used to 
developing themselves at work. They had progressed 
well in their careers by not being afraid of challenges 
and by being open to new opportunities, often enabled 
by digitalization. Therefore, we may conclude that digit-
alization and women developing their digital skills cre-
ate opportunities for women to advance in their careers.

Some examples of the viewpoints from the interviews 
and discussions are presented in Table 2. Furthermore, 
we produced a video of some illustrative examples of 
the interviews, which is publicly available at tinyurl.com/
WoManager (also see Figure 3).

However, the findings of our study also show that wo-
men have multiple challenges related to digital techno-
logies. Our interviews suggest, for example, that it 
seems to be rather challenging to move from “a free-

Figure 2. A generalized timeline of working women based on the 14 timelines gathered in the study

https://tinyurl.com/WoManager
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Table 2. Some quotations from the interviews and discussions
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time user” of social media to “a working user” and in 
that way fully “tame” social media. Nonetheless, long-
time users of social media – typically younger women 
in the group – were used to move around in different 
channels and use the media for different purposes, eas-
ily combining work, family, and hobbies. However, the 
domestication of digital tools is not always easy and 
straightforward for everyone. Furthermore, social me-
dia and mobile tools create a great opportunity for wo-
men to find a balance between their work and family 
lives. However, this can also be a trap: if women do not 
know how to draw their own lines between their in-
creasingly flexible digitalized work and their family 
lives, their wellbeing can be at stake, and burnout can 
be just around the corner. 

In addition, our findings show that women need role 
models in advancing their career development in gener-
al, but also in promoting their usage of digital technolo-
gies at work and in their free time. We found that 
women sometimes lack self-confidence and trust in 
their own competences. Therefore, encouragement and 
support from other women in their network are of ut-
most importance. However, we may conclude that, for 
a woman, developing digital competences is an import-
ant means to accelerating her career. Digital tools, 
when properly domesticated and combined with appro-
priate self-management skills, increase both women’s 
wellbeing and opportunities to develop and advance in 
their careers. 

Figure 4 – revisiting our research themes – summarizes 
our main findings on the relationship between digitaliz-
ation and women’s careers and wellbeing (i.e., wo-
men’s domestication process of digital technologies).

Conclusion

The focus of the study has been on the relationship 
between digitalization and the careers and wellbeing of 
female managers and entrepreneurs. The findings of 
our study confirm that women have challenges, but 
also clear benefits when employing digital technolo-
gies. Most of the interviewed women had positive atti-
tudes towards digital technologies, and they thought 
that digital technologies had created great opportunit-
ies for them to advance in their careers. 

The opportunities created by digital technologies are 
open for women, although most of them do not have 
STEM backgrounds. The varied backgrounds of women 
can even be seen as an advantage: by proceeding with 
learning by doing and by seeing technology as a means 
to an end, not an end in itself, they learn to translate 
the language of digital technologies into the language 
of organizations. When learning continuously changing 
digital technologies, one needs to have a positive atti-
tude towards continuous lifelong learning. This is obvi-
ous for female managers and entrepreneurs because 
women are accustomed to developing themselves con-
tinuously while working. 

Figure 3. Screenshot of illustrative interviews available at: tinyurl.com/WoManager

https://tinyurl.com/WoManager
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Digitalization, especially social media and smartphones, 
and their increasing importance in working and busi-
ness lives offer opportunities for women to fluently man-
age both work- and family-related communication. Yet, 
our findings indicate that digital tools must be properly 
domesticated and combined with self-management 
skills to be able to enhance both women’s wellbeing and 
opportunities to develop and advance in their careers. 
However, taking these findings altogether, we conclude 
that digitalization creates opportunities for women to 
advance towards equality and prestige at work. 

Our main findings and conclusions can be summarized 
with following points: 

1. Women’s careers – due to family responsibilities – 
may bend and break; therefore, women learn flexibil-
ity. 

2. Women managers and entrepreneurs develop them-
selves at work; they also develop their digital skills at 
work.

3. Women managers and entrepreneurs are practice-ori-
ented in relation to digitalization. 

4. Digitalization offers opportunities for career advance-
ment, especially for women.

5. To avoid the danger of burnout, digital technologies 
have to be properly domesticated and combined 
with self-management skills.

6. Women need encouragement, role models, and net-
works to find their digital career paths.

There are also limitations in this study, as there are in 
any research. The empirical material of the study was 
gathered through interviews in South Savo, Finland. 
The data are rather limited and the conclusions are not 
widely generalizable, especially because the group of fe-
male managers and entrepreneurs selected to be in the 
study are from a rather privileged group in good posi-
tions and are interested in advancing their careers with 
the help of digital technologies. 

The theoretical contribution of this research is pointing 
out the importance of contextual features related to di-
gital technologies and discussing the domestication of 
digital technologies related to women managers and en-
trepreneurs. Innovation researchers and practitioners, 
especially those working with gender- or minority-re-
lated issues, may find the results of our study interest-
ing. 

The significance of contextual features in using techno-
logies suggests that more research is needed on the 
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