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ABSTRACT: Digital technologies that cre-
ate innovation have the capacity to leverage 
economic development. The integration of 
digital technologies in daily operations has 
become a key success factor in sustainable 
development, market positioning, and ad-
vancement. This is particulary challenging 
for female companies in developing coun-
tries, which face numerous biases on their 
entrepreneurial path, including in innova-
tion. This specific group of entrepreneurs 
faces additional barriers in implementing 
digital technologies and digital transfor-
mation, which are considered part of their 
innovation capacity. However, some com-
panies perform well according to finan-
cial parameters, regardless of the level of 
digitization and innovation potential. This 
research paper explores the correlation be-
tween financial performance and the inno-
vative implementation of digital technolo-

gies. The main assumption in this research 
is that companies that do not use digital 
technologies to innovate can not expect to 
improve their financial performance. We 
focus on the impact of digital technology on 
the financial performance of female compa-
nies. We also consider the indirect impact 
of digital technology use on financial per-
formance, with product innovation as the 
mediator variable. The sample consists of 46 
female companies. The results of the analy-
sis confirm the hypotheses that digital tech-
nology has no direct influence on financial 
performance, and that product innovation 
mediates the relationship between digital 
technology and financial performance.
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1. INTRODUCTION  

Female entrepreneurship has been recognized as one of the main factors behind 
business growth and venture creation in the 21st century, boosting economic 
development in general.  

The role of female entrepreneurship in economic prosperity and poverty 
reduction is apparent in both less-developed and developed countries. Apart 
from contributing to the growth of employment, female entrepreneurship 
improves diversification in the work place through introducing different 
innovation processes and management and marketing practices. The share of 
female businesses in the total number of SMEs in Serbia is 31.7% (Babović 2014), 
which is similar to the EU average. The main characteristics of female businesses 
are their location in the traditional low-income and low-growth sectors and their 
small size. Female companies face issues regarding access to and use of digital 
technologies (DT), which is often seen as the main reason for the development 
gap between female and male companies, since prosperity is conditioned by the 
overall use of DT. Information and communication technologies (ICT) – social 
media, mobile telecommunication, the Internet of Things (IoT), big data, 3D 
printing – and digital transformation in general enable women to cope with 
gender bias in their path to development and growth. Adoption of ICT and the 
digital transformation of businesses are important factors in developing business 
strategies, encouraging creativity and innovation, and enhancing competitiveness 
(Ongori & Migiro 2010), leading to a more competitive position in the globalised 
market and better financial performance. As DT is affordabale and user-friendly 
it can enable women, who mostly run and own micro and small-sized businesses 
located in traditional sectors, to level-up relatively easily. 

This paper expands previous research on the innovation capacity of female 
companies, with the aim of identifying the impact of DT on the financial 
performance of female companies, using product/service innovation as the 
mediator variable. 

Various studies have reported a positive effect of DT on productivity, innovation, 
financial performance, and the labour market. Companies that recognize the 
importance of DT and are able to incorporate it in their regular operations benefit 
in the short term and improve their market position. This is very important for 
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female companies in particular, as they are considered a vulnerable category in 
relation to the access, adoption, and use of DT. Entrepreneurship based on 
extensive use of DT and the internet is a great equaliser and leveller (Andjelković 
et al. 2019) that provides equal opportunities and access to business opportunites 
for everyone irrespective of gender, ethnicity, and race, abolishing the inequalities 
that exist in the offline business environment. 

However, it is important to note that the precondition for benefiting from DT is 
the company’s capacity to implement it in an innovative way. DT will only be the 
source of progress if it changes the regular way of doing business and adds value 
by contributing to innovation.  

This research explores whether female companies use DT to create innovation 
and analyses the impact of DT in female companies on financial performance. 
The next section presents the concept of innovation from a gender perspective, 
as gender diversity is perceived as an innovation booster. The third section 
presents the results of previous research on innovation in female companies in 
Serbia, including that based on the IMP3rove methodology, consisting of five 
dimensions of innovation management and enabling factors. The ‘House of 
Innovation’ core of the IMP3rove1 methodology was created in 2006, and DT can 
be considered as a new, additional innovation-enabling factor. The third section 
focuses on the benefits and limits of DT use in female companies. The fourth part 
presents the research methodology and the fifth part presents the research results. 
The sixth part presents a robustness analysis of the obtained results. 

                                                            
1  Designed by A.T Kearney in 2006, IMP3rove methodology is a holistic approach to innovation 

management that has five basic dimensions, called the “House of Innovation”. It includes a 
benchmarking process which produces a comprehensive report on how to improve and 
leverage innovation management for profitable growth, which a) identifies the gaps in 
championing growth and b) directs where and how the company should be developed and 
grown (Popović-Pantić 2014). The five dimensions of the House of Innovation are innovation 
strategy, innovation organization and culture, innovation process (life cycle management), and 
enabling factors that support the development of a company’s innovation management 
(Kearney 2006.) 
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2. INNOVATION – A GENDER-BASED APPROACH  

The impact of gender diversity on the adoption and use of technology is stronger 
than ever, which builds the case for gender diversity in both business and 
innovation. Gender diversity in business brings a range of benefits: enhanced 
employee recruitment and retention from a wider pool of skilled workers, 
improved corporate image and reputation, greater innovation, and enhanced 
marketing opportunities. The case for gender diversity and innovation is based 
on six areas: 1) Competition for well-educated employees, 2) Competition 
through better decision-making, 3) Gender diversity as a driver of creativity and 
innovation, 4) Competition with user-driven innovation, 5) Gender as a means 
of design innovation, and 6) Competition by image shaping (Danilda & 
Thorslund 2011). 

Competition for well-educated employees.  

Today, companies look for technology personnel with experience and developed 
skill sets. Competition among companies and specific head hunting is increasing, 
given the drop in science graduates and lack of this profile among the older 
generation. Therefore, companies have to compete to offer the best working 
conditions in order to attract the best high-tech employees. If Europe is to achieve 
its goal of becoming a dynamic and competitive knowledge-based economy in a 
globalised world, then women’s talents and skills should be put to better use, 
especially in highly innovative sectors (European Commission 2010). 

Competition through better decision-making.  

Gender diversity is especially important in and beneficial to problem-solving. 
Studies by international development and financial organisations show that 
companies with a balance of women and men make better decisions than 
companies with more monolithic structures (EBRD 2017). More women in 
decision-making positions also implies less corruption and results in effective 
good governance. 

Gender diversity as driver of creativity and innovation.  

A study of research and development teams at more than 4,000 companies finds 
that gender diversity “generates dynamics that lend themselves to radical 
innovation” (Díaz-García et al. 2013). Moreover, research suggests that women 
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score as well or higher than men in key innovation capacities, such as 
championing change (Zenger & Folkman 2015) However, creativity is an 
intangible phenomenon; it is almost impossible to directly measure creativity and 
to determine whether a gender gap exists. Foss et al. (2013) emphasize that there 
is no difference between men and women in creativity or in their ability to 
generate innovative ideas, although many authors agree that diversity, including 
gender diversity, leads to innovative thinking. Human capital resources have 
different dimensions such as education, training, and experience. Demographic 
dimensions such as gender, age, and cultural background also affect the 
application and combination of existing knowledge and the communication and 
interaction between employees. Employee diversity is often considered positive 
since it can create a broader search base and make a business more creative and 
more open to new ideas. It is assumed that women, either as business owners or 
in top management, receive less support for implementing their ideas within 
organisations (Foss et al. 2013). The prevailing organisational culture is a key 
factor in enabling women’s involvement in the innovation process. 

There is a positive relationship between gender diversity in the firm’s knowledge 
base and the firm’s innovative capability. Gender diversity increases both the 
firm’s knowledge base and the interaction between different types of competency 
and knowledge (Østergaard et al. 2009). Businesses with a balanced workforce 
(50%–60% of the same gender) are almost twice as likely to innovate than those 
with a very segregated workforce (90%–100% of the same gender). Thus, a 
balanced gender distribution has a strong effect on the innovative performance 
of a business. 

Competition and user-driven innovation.  

Women influence 80% of consumer spending decisions, and yet 90% of 
technological products and services are designed by men (Danilda & Thorslund 
2011). Including women in the technological design process would result in more 
competitive products in the marketplace. The most innovative companies design 
products through user-driven innovation by integrating lead users in the design 
process. Involving more women can bring new markets and new technological 
applications to the design process. Furthermore, the purchasing power of women 
is increasing. Marketing strategies directed towards women as spenders, which 
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do not rely on gender stereotypes and prejudice, will create new business 
opportunities (Danilda & Thorslund 2011). 

Gender as a means of design innovation  

Consumers are interested in the individualisation of products and products that 
break with traditional gender stereotypes. There is a positive and a negative side 
to companies’ focus on the ways women differ from men. On the one hand, a 
focus on what women want strengthens and gives value to feminine-connoted 
skills and preferences. On the other hand, by developing a product based on 
‘typical women’s interests’, designers run the risk of reinforcing and re-inscribing 
gender stereotypes rather than “transforming gender” (Danilda & Thorslund 
2011). Gendered design could reproduce stereotypes and the view that women 
and men are different. Moreover, designers’ beliefs about women often do not 
conform to most women’s skills, preferences, and experiences (Rommes 2007). 
Increased innovative capacity improves competitiveness. Respecting the diversity 
of the consumer’s needs according to their gender and their inclusion in the 
design of innovations represents a new source of innovation. For example, it is 
important to include non-traditional product developers working in a sector that 
is normally perceived to be predominantly male or female.  

Women owners and managers emphasise the importance of a relaxed and flexible 
working atmosphere and informal communication in order to stimulate the 
generation of innovative ideas and knowledge (Sandberg 2003). The focus on 
open communication is clear in the leadership style of female managers, who 
apply a transformational leadership style more often than men (Eagly & Carli 
2003). 

Competition by image shaping.  

Gender diversity enhances a company’s image and makes it more attractive to 
society in general. In the context of sustainable development, organisations are 
taking a different approach to doing business: financial performance is no longer 
regarded as the exclusive driver. Instead, economic, environmental, and social 
factors, including gender equality, are increasingly being recognised as 
important. 
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The sectors in which women operate are another crucial factor that influences 
women’s businesses. Traditionally, women-owned companies are most present 
in the service sector and retail, which are not demanding regarding technological 
innovation compared to traditionally ‘male’ sectors such as construction, high-
tech, and the processing industry. Nevertheless, DeTienne and Chandler (2007) 
find that women-owned companies in male-dominated industries are not less 
innovative. Furthermore, Kushnirovich and Heilbrunn (2013) show that gender 
does not have a significant influence on the innovativeness of high-tech 
companies. Rather, culture is the dominant influence on innovation (Schøtt & 
Cheraghi 2015).  

Social capital and access to a business network also affect the capacity of women 
to innovate (Roomi 2009). Women often have less access to business networks 
than men, mostly because of family duties. Recently, the access of women 
entrepreneurs to female networks has been increasing, but their involvement in 
more-developed business networks is still modest (Watkins et al. 2015). In 
general, women owners spend less time on networking than men owners 
(Verheul & Thurik 2001). 

The gap in innovation between female and male companies also depends on the 
development level of the economy and institutions. In highly developed 
countries, women-owned companies are as successful in technological 
innovation as male-owned companies, if not more successful (Vanderbrug 2013). 
In less-developed countries of Africa and Asia there is a significant gender gap in 
technological innovation because women have limited access to education and 
financial resources (Ighomereho et al. 2013). In transition economies the gender 
gap in this area is due to a lack of financial resources  

Strohmeyer et al. (2017) point out that although female companies in general are 
less innovative than male companies, their is no significant difference in non-
technological innovation. Women are more inclined toward social innovation 
than men, thus benefitting the whole society (UNCTAD 2014).  
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3. REVIEW OF RESEARCH ON INNOVATION IN WOMEN-OWNED AND MANAGED 
SMES IN SERBIA 

Previous research on innovation activities in Serbian SMEs that are owned and 
managed by women includes surveys carried out in 2005 by Semenčenko (2009) 
and in 2006-2007 by Popović-Pantić and Petrović (2007) using the OECD 
methodology (OECD 2005). Research on the innovation capacity of women's 
enterprises in Serbia was carried out in 2010 using the IMP3rove methodology 
(Popović-Pantić 2014) 

The results of the 2005 survey conducted on a sample of 31 women-owned and 
managed firms show that 96% of respondents used ICT, and 82% had developed 
their own information systems. ICTs were mostly used for contacts with other 
companies, business relations with suppliers and customers, and administration 
and accounting (around 81% for all three categories), followed by company 
presentations on the Internet (71%), business system management (66%), and 
technical preparation and management/monitoring of production processes (at 
least 53%). 

Forty-eight per cent of the enterprises had produced new innovations (physical 
products, services, and software), sixty per cent of which were technological. 
Forty-six per cent of the innovators cooperated with R&D institutions. It should 
be noted that the survey participants had previously been educated on the 
importance to small businesses of innovation and technological competitiveness. 
Consequently, the participants understood the subject of the survey and the 
answers relating to innovation and R&D are reliable (Semenčenko 2009).  

A second piece of research on innovation and female entrepreneurship in Serbia 
was conducted in 2006–2007 on a sample of 52 small women-owned companies 
with up to 10 employees, also using OECD methodology (Popović-Pantić & 
Petrović 2007). The findings show innovation acitivity in 45% of the companies, 
mostly for purchasing equipment and software, training employees, and internal 
R&D.  

The following conclusions can be drawn from this research. First, women are 
active in equally diverse sectors as men, defying gender stereotypes about the 
sectors in which women set up and develop their businesses. Almost 40% of 
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companies in the sample are technical. The stereotype is that women-run and 
owned businesses are mostly in handicrafts with a modest share in advanced 
sectors. The data on ICT innovation shows that 32% of employees in the technical 
sector were women, of which 19% were owners and 28% were in management 
positions. Considering the total number of employees and the number of 
employed women graduates in the ICT sector, these figures show a lack of gender 
equality at top-level management positions. 

Second, the owners of the companies are mostly women graduates with BA or 
BSc diplomas who are commited to furthering and upgrading their knowledge, 
and third, there is a high level of awareness of the importance of DT for the 
competitivness of products and services.  

In general, there is a huge creative potential among women entrepreneurs. All the 
women entrepreneurs in the sample planned to develop their companies. Apart 
from gender-related bias, women entrepreneurs faced the same business 
problems as men. There is huge potential among women entrepreneurs to learn 
and upgrade their knowledge and the skills of their employess, which is one of the 
main indicators of an innovation culture. However, in most of the sampled 
companies the innovation culture is not encouraged as the result of a systematic 
approach but is rather an ad hoc activity.  

The 2010 research was based on the IMP3rove methodology (Popović-Pantić 
2014), adjusted and simplified according to assessments of the innovation 
capacity of the companies without benchmarking. The sample consists of 22 
women-run and owned companies, the majority of which had more than 10 
employees. Only six employed less than 3 people. The research finds that 
innovation in female companies is mainly focused on new product development. 
Female companies also prioritize marketing and sales, which is in line with the 
finding that the preferred form of commercializing innovation in Serbian 
companies is the sale of final products rather than the sale of concepts and 
patents, which is very rare. The prevalent external source from which they receive 
ideas and information relevant to innovation development is their direct 
customers/clients. The internal sources female entrepreneurs rely on most are the 
procurement/sales and marketing departments. In most cases (18 companies) it 
takes 1 month to 1 year from the beginning of product/service development to 
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enter the market. In the majority (16) of companies the same period is required 
for the product to become profitable. Serbian female companies prefer fast-track 
innovations, which means that they opt for a fast go-to-market approach rather 
than investing in long-term R&D. They have limited innovation development 
budgets and therefore their interest is getting the product into the market as soon 
as possible to get a return on their investment. It is difficult to get exact data on 
the profit share generated by innovation in Serbian SMEs in general, but for more 
than 50% of the companies it is in the range of 1%–60%, suggesting that the 
innovations were successful in the market and/or that the companies prepared 
their entrance to the market well, despite the relatively short development period. 
In general, a limited number of the female companies are able to report on their 
innovativeness because female companies are mostly micro-sized firms in low-
income sectors, including personal services like hairdressers, cosmetics, and small 
shops. Therefore, the share of female companies in innovation support 
programmes and funding schemes that support competitiveness and 
innovativeness is very small. However, digital entrepreneurship has changed the 
way female businesses innovate by opening up new opportunities to collaborate 
with platforms and partners and new sources of innovative ideas, risk, and 
competitive advantage. 

Women entrepreneurs tend to use DT to innovate by creating new markets, new 
product lines, and new customers, and expanding their services vertically (Still & 
Walker 2006). Nählinder et al. (2015) find no significant difference between the 
innovation of male and female entrepreneurs, as there are a number of factors 
that moderate the relationship between gender and innovation, such as level of 
education, interfirm network, regional location of the firm (Marvel et al. 2015) 
confidence level, personal wealth, etc. 

The research shows that DT is an innovation-driver in companies regardless of 
gender. A recently published European study, Women in the Digital Age 
(European Union 2018), emphasizes the role of digital transformation in boosting 
female entrepreneurs, particularly among younger generations that have grown 
up with DT.  
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4. DIGITAL TECHNOLOGY AND FEMALE COMPANIES – OPPORTUNITIES AND 
BARRIERS  

The comprehensive use of DT in business is one of the most important factors in 
the advancement of female entrepreneurship (Weeks 2012). Modern DT –
software, social media, IoT, Big Data, 3D printing – provides women 
entrepreneurs with new ways to overcome a range of problems and challenges. 
Women’s companies can use DT to radically change the way they do business, 
and, most importantly, to make relationships with consumers more efficient and 
intensive. UNCTAD (2011) lists four benefits that DT bring to women-owned 
businesses: 

• Reducing transaction costs 
• Increased availability of market information 
• Improved communication in the value chain 
• Diversifying customer collaboration modalities. 

Apart from the many benefits of using DT, the digital gender divide is recognized 
globally as a significant problem in both everyday life and the business sphere. 
There are significant gender differences in terms of accessing and using DT, with 
men using it more. Numerous studies address the causes of this gender difference; 
an UNCTAD (2014) publication (based on research in Tanzania, Nigeria, 
Uganda, and some Central Asian countries) identifies a number of factors that 
determine the position of women in the business world and their use of modern 
DT: 

 Social status of women compared to men 
 Gender-based power relations 
 Traditional roles of women and men in a particular community 
 Ability to own property and other legal rights 
 Access to business support services and support programmes for female 

entrepreneurship 
 Societal attitude 
 The existence of women’s social services infrastructure. 

The OECD booklet Bridging the Digital Gender Divide (OECD 2018) lists 
difficult DT access, poor inclusion of women in the education system, especially 
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in disciplines that facilitate functioning in the digital world, and socio-cultural 
norms that place women in a subordinate position with respect to men as just 
some of the reasons for the existence of the digital gender gap. In addition, the 
difficulty of accessing finance for innovative projects and socially unrecognized 
barriers to women’s professional advancement, especially in the IT sphere, 
further complicate the digital gender divide and its potential mitigation. 

A report by Startup Canada (2017) shows that 93% of women’s businesses 
perceive new DT as key to success in the business world. However, the actual 
picture is slightly different. The number of female businesses using DT in the 
start-up phase, running a business, or in business growth is 20% lower than in 
male-owned businesses (Conference Board of Canada 2014). The main reason 
given for this gap is a lack of knowledge and skills relevant to mastering and using 
DT. 

Our analysis uses research and data obtained over the last twenty years, during 
which time ICT and the innovation infrastructure have rapidly developed. Table 
1 provides a gender-disaggregated summary of statistics for the European Union, 
Croatia, and Serbia regarding internet use and the knowledge and skills of 
internet users as individuals and/or professionals (some data for Serbia is not 
available). The overall conclusion is that much more effort is needed to overcome 
inequality in ICT use. 

  

64

Economic Annals, Volume LXV, No. 224 / January – March 2020



Table 1: Internet use in the, EU, Croatia, and Serbia, % 

 Serbia (2019) EU (2018) Croatia (2018) 
 Women Men Women Men Women Men 

Use of internet       
Use internet regularly  76.6 82.16 82 84 71 75 
Have never used the 

internet 
23.3 16.3 12 11 24 19 

Online banking 22.2 23.9 63 64 52 57 
Professional social 

networks 
n/a n/a 13 18 7 10 

Doing an online course 7.7 5.9 8.1 9.5 3.3 3.9 
Online consultation or 

voting 
2.5 3.8 9.9 10.6 8.4 13.1 

eGovernment users 11.5 14.4 64 65 74 76 
Internet user skills       

At least basic digital skills 52.3 57.5 55 60 50 59 
Above basic digital skills 39.7 50.2 28 34 30 37 

At least basic software 
skills 

34.2 43.9 58 62 54 63 

Specialist skills and 
employment 

      

STEM graduates 
Per 1000 individuals 

aged 20–29, 2016 

11.8 16.5 13.1 24.9 13.2 20.8 

ICT specialists 
% total employment, 

2017 

n/a n/a 1.4 5.7 0.9 5.3 

Unadjusted gender pay 
gap 

% difference in pay, 2017 

n/a 19 14 

Note: n/a – not available. 
Sources: EC, Women in Digital Scoreboard 2019, Eurostat SORS, Use of Information and 
Communication Technology in the Republic of Serbia 2019, households/individual enterprises 
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In Serbia there is little available data on the readiness of female companies to 
invest in innovation. In the survey of innovativeness in women’s businesses in 
Serbia (Popović-Pantić 2014), 45% of the sampled women entrepreneurs said 
they budgeted funds for the company’s development. Since these were small and 
micro businesses and slightly less than 50% had not had profit growth in the 
previous four years, there was no point in raising the question of research 
investment. On the other hand, the majority planned to invest in new products 
and services, for which R&D is necessary, demonstrating that women 
entrepreneurs in Serbia are aware of the necessity to invest in innovation as a 
precondition for competitiveness. 

However, limited financial and human resources mean that only modest 
investment in IT development is feasible, and even that at a basic level. The 
situation changes somewhat when the company exceeds 20 employees: its 
economic potential grows, and therefore its capacity for innovation development. 

Although insufficient funds is a possible explanation for the limited use of DT in 
women-owned firms, certain types of DT are practically free, do not require a 
high level of ICT proficiency, and could be of great use to women-owned 
companies. Various digital platforms in the fields of law, intellectual property 
management, creativity, leadership, etc. offer free information and the possibility 
to advance education using DT, such as distance education, webinairs, virtual 
entrepreneurship communities, online programmes, etc. (Thomas & Moisey 
2006). Additionally, new digital solutions reduce the issues that women face, 
especially in developing countries. Cloud services and crowdfunding platforms 
offer information on different options for securing needed resources for the 
realisation of new projects and ideas. However, some studies have shown that 
there is little possibility that women will opt to use any sort of service with the 
help of DT, especially financial services (Hunt & Samman 2016), which still shows 
a high resistance towards new technology and a lack of knowledge. Social media 
has increased the possibility of communication, cooperation, and access to 
information, at relatively low cost. The different types of ‘free’ social media 
platforms, for instance, social networking (e.g., Facebook), microblogging (e.g., 
Twitter), and media-sharing (e.g., Youtube) (Jagongo & Kinyua 2013) have 
different functions in business. According to Ukpere et al. (2014), the wide 
availability of social media to users with different profiles and its ease of use offer 
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the possibility of mutual cooperation and communication between different 
stakeholders. Access to a variety of information through social media serves as a 
source of new ideas for women (Alsop & Heinsohn 2005) making serious business 
decisions, strengthening their entrepreneurial capacity. Social media is significant 
when starting a business and during business-related activities, especially for 
promoting activities, increasing visibility, starting new marketing projects, and 
maintaining business relationships. Social networks can mitigate the negative 
effects of limited financial resources and equalise the business conditions between 
men and women (Gibbs, Sequeira, & White 2007). Women are more inclined 
than men to communicate and realise marketing activities via social media such 
as Facebook and Twitter (UNCTAD 2014). 

5. RESEARCH METHODOLOGY 

5.1. The sample and questionnaire 

The sample comprises 46 companies where women have at least 50% ownership. 
In 42 companies women are the sole owner, while in 4 companies over 50% of the 
ownership is female. Sixty per cent of the companies are in the service sector and 
40% in the manufacturing sector. Seventy-four per cent are micro and small 
companies and 26% are medium-sized. Turnover in 2018 was between 20,000 and 
14,000,000 euros. Most of the companies are located in Belgrade (63%), followed 
by Loznica (7%), Novi-Sad (7%), Kragujevac (7%), Šabac (7%), Jazak (2%), 
Subotica (2%), Vršac (2%), Brus (2%), and Badovinci (2%). Sixty-three per cent 
of the companies have been comprehensively and intensively using DT for over 
two years, while 37% have been using it for less than 2 years. 

The statements in the questionnaire regarding the use of DT were selected based 
on questionnaires in papers by Cuevas-Vergase et al. (2016), Naidoo and Hoque 
(2018), and Chege et al. (2020), and a questionnaire developed by the The Digital 
Transformation Centre of the Serbian Chamber of Commerce, whose main task 
is to support SMEs in the digital transformation process. Eighteen statements for 
evaluating DT were assessed using a 3-point scale: 1 – Never; 2 – Sometimes; 3 – 
Always. Three statements to evaluate financial performance were adapted from 
Tajvidi and Karami (2017), Naidoo and Hoque (2018), and Chege et al. (2020). 
Innovation was evaluated using four statements following Palacios-Marqués et al. 
(2015) and Naidoo and Hoque (2018). Financial performance and innovation 
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were evaluated using a 5-point-Likert scale, from 1 – strongly disagree, to 5 – 
strongly agree. All the statements in the questionnaire were modified according 
to the characteristics of the sample and the research needs. The questionnaire was 
completed by women business owners/co-owners who are also 
directors/managers. 

5.2. Hypotheses development  

The rapid development of existing DT, the emergence of new DT, and their 
increasing use in the business world has led to various studies investigating the 
impact of DT on business success. These studies vary according to the type of DT 
investigated and the intensity of DT use. Some authors show that DT use 
improves financial performance (Piget & Kossaï 2013; Ainin et al. 2015; Tajvidi 
& Karami 2017), while others find that DT implementation worsens (Esselaar et 
al. 2007) or does not significantly change financial performance (Hitt & 
Brynjolfsson 1996; Velcu 2005; Aral & Weill 2007; Koski 2010; Benavente et al. 
2011), while Hendricks et al. (2007) report mixed results. Most papers focus on 
the direct influence of digital technology and find it to be insignificant, while 
other studies find the indirect influence of DT on financial performance 
significant. The implementation of Customer Relations Management (CRM) is 
part of the process of digital transformation. Similar to the use of social media for 
business purposes, whether CRM implementation will influence the growth of 
financial performance depends on multiple factors; for example, the firm’s ability 
to use the software to its fullest capacity to add value.  

This paper uses a mediation variable in order to discover the indirect effects of 
DT on financial performance, so it is necessary to select the mediation variable 
that will reflect improved financial performance from DT use. The variable 
should represent a new value for consumers, since satisfied and loyal consumers 
are the main precondition for sustainable profit growth. A basic assumption is 
that innovation, primarily product innovation, could be the invisible thread that 
ties DT and financial performance together. Several studies find innovation to be 
a mediator between DT and financial performance (Yu et al. 2013; Palacios-
Marqués et al. 2015; Arvanitis & Loukis 2015; Tajvidi & Karami 2017). Yu et al. 
(2013) find that ICT contributes to organisational performance by enhancing 
efficiency and innovation. Palacios-Marqués et al. (2015), in a hospitality firm in 
Spain, show that the relationship between online social networks and firm 
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performance is fully mediated by innovation capacity. Arvanitis and Loukis 
(2015) find that innovation reinforces the impact of ICT on performance. They 
analyse 743 hospitals in 18 European countries and come to the conclusion that 
via product/process innovation, ICT has both direct and indirect positive effects 
on revenue growth. They also find that the connection between DT and 
performance is partially mediated by innovation. In an analysis of 384 hotels in 
the UK, Tajvidi and Karami (2017) conclude that innovation positively and 
significantly mediates the association between social media use and firm 
performance. 

Based on the above empirical studies, the following hypotheses will be tested:  

H1: Digital technology has no significant direct effect on financial performance. 

H2: Product innovation significantly mediates the relationship between digital 
technology and financial performance. 

5.3. Mediation procedure 

The analysis of the role of innovation as mediator uses a procedure developed by 
Baron and Kenny (1986). The steps in the implementation of that procedure are 
shown graphically in Figure 1. 

Figure 1: Research framework 
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This diagram (Figure 1) can be expressed by the following regression equations: 

Perf = i1 + cDT + e1  (1) 

Innov = i2 + aDT + e2  (2) 

Perf = i3 + c′DT + bInnov + e3  (3) 

where i1, i2, i3 are intercepts, Perf (financial performance) is the dependent 
variable, DT (digital technologies) is the independent variable, Innov (Product 
innovation) is the mediator, c is the coefficient relating DT and Perf, c′ is the 
coefficient relating DT to Perf adjusted for Innov, b is the coefficient relating 
Innov to the Perf variable adjusted for the DT variable, a is the coefficient relating 
the DT variable to Innov, and e1, e2, e3 are residuals. The first model is used to 
describe the influence of DT on Perf. The second model describes the influence 
of DT on Innov. The third model shows the connection between Innov and Perf 
when DT and Innov are explanatory variables. 

Before considering the mediation effect, three conditions must be satisfied: 1) 
path a must be significant; 2) path b must be significant; 3) path c must be 
significant. The fourth step is to analyse path c′, which can either be significant or 
insignificant. A simple OLS regression method is used to evaluate the first three 
conditions and a multiple OLS regression analysis is used for the final step. 

To determine the significance of the mediation effect, the most commonly used 
and highly recommended method of computing the z-value is that proposed by 
Sobel (1982). The z equation is:  

2 2 2 2

*

a b

a bz
b s a s

=
+

 (4) 

where a*b is the size of the indirect effect; b2 signifies the unstandardised 
coefficient for path b (Figure 1), a2 is the square of the unstandardised error for 
the coefficient for path a (Figure 1), and sa

2 is the square of standard error for path 
b; z-value indicates whether the mediation effect is statistically significant using 
probabilities corresponding to the standard normal distribution. Successively, the 
significance of the z-test is determined by a value larger than 1.96 in the absolute 
value, which is significant at the 0.05 level (Handayani & Rashid 2016). 
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6. RESULTS  

The first step towards analysing the collected data is to determine the reliability 
of the variables by calculating the Cronbach Alpha (CA) for the DT, Perf, and 
Innov values and for the questionnaire as a whole. The recommended CA is over 
0.7. The CA value for the entire questionnaire is 0.860. Individually observed, all 
variables have a CA value over 0.7, ranging between 0.804 and 0.962. The 
obtained results confirm the internal consistency of the tested variables. 

The next step is to carry out a correlation analysis. There is a significant 
correlation between all the variables (p<0.01). There is a strong correlation 
between Perf and Innov (r=0.682) and a moderate correlation between DT and 
Perf (r=0.393) and DT and Innov (r=0.392). 

Table 2: Reliability test and correlation analysis 

Note: **p<0.01.  
a. CA for the questionnaire as a whole=0.860 

The results of the simple OLS regression analysis are shown in Table 3. Fourteen 
per cent of the variance in Innov is explained by Model 1. DT has a significant 
and positive effect on Innov (𝛽𝛽=0.392; sig=0.007; Durbin-Watson=2.264). Model 
2 analyses the influence of DT on Perf. DT has a significant and positive influence 
on Perf (𝛽𝛽=0.393; sig=0.007). The obtained value R2=0.14 implies that DT 
explains 14% of Perf variability. In Model 2 there is no autocorrelation issue 
(Durbin-Watson=2.255). 

Table 3: Simple OLS regression analysis 

 Unstandardized 
coefficients 

Standardized 
coefficients 

Sig Durbin-
Watson 

Adj. 
R2 

Model 𝛽𝛽𝛽𝛽 Std. error 𝛽𝛽𝛽𝛽 
1 DTInnov 0.894 0.316 0.392 0.007 2.264 0.14 
2 DTPerf 0.945 0.333 0.393 0.007 2.255 0.14 

Variable CA  DT Perf Innov 
DT 0.804  1 0.393** 0.392** 
Perf 0.962  0.393** 1 0.682** 

Innov 0.835  0.392** 0.682** 1 
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In both cases the tested variables have a significant influence. It is necessary to 
conduct a multiple OLS regression analysis to identify the direct influence of the 
independent variable on the dependent variable, and the indirect (mediation) 
effect the independent variable has on the dependent variable via the mediator 
variable. The multiple OLS regression observes the behaviour of the independent 
variable DT in terms of the influence on the dependent variable Perf when the 
mediatory variable Innov is included as an explanatory variable in the regression 
model. 

The results of the multiple OLS regression analysis are presented in Table 4. 
Model 3 shows the simultaneous impact of DT and Innov on Perf. The coefficient 
of determination for this model is 0.46 and it indicates that Model 3 explains 46% 
of Perf variability with DT and Innov as the explanatory variables. DT has an 
insignificant influence on Perf (sig=0.225), while Innov has a significant and 
positive influence on Perf (𝛽𝛽=0.624; sig=0.000). Model 3 does not have a 
multicollinearity issue VIF<10 (in both cases VIF=1.182), nor autocorrelation 
(Durbin-Watson=2.163). 

Table 4: Multiple OLS regression analysis 

Model 3 𝛽𝛽𝛽𝛽 Sig VIF Adjusted R2 Durbin-Watson 
DT 0.148 0.221 1.182 0.46 2.163 

Innov 0.624 0.000 1.182 
Note: Dependent variable: Perf 

Unlike Model 2, where DT has a significant and positive influence on Perf, when 
Innov is included with DT as an explanatory variable in the analysis of the 
influence on Perf (Model 3), it is noticeable that DT ceases to have a significant 
influence on variable Perf. This implies that the direct influence of DT on Perf is 
insignificant (sig=0.221), confirming hypothesis H1 and in accordance with the 
research of Hitt and Brynjolfsson (1996), Velcu (2005), Aral and Weill (2007), 
Koski (2010), and Benavente et al. (2011). 

Since the results in the first two steps (Model 1 and Model 2) are significant, and 
the third step confirms that the independent variable DT does not have a direct 
influence on the dependent variable Perf, it is necessary to carry out additional 
tests to determine the size and significance of the mediation effect. The Sobel, 
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Aroian, and Goodman tests were used for this purpose. The obtained results were 
Sobel test=2.488392**, Aroian test=2.453933**, and Goodman test=2.524344**; 
implying that Innov has a significant mediation effect on the DT and Perf 
relationship (e.s.=0.245; sig=0.01). The type of mediation is full, because DT does 
not have a significant direct effect on financial performance, confirming 
hypothesis H2 and the findings of other studies (Yu et al. 2013; Palacios-Marqués 
et al. 2015; Arvanitis & Loukis 2015; Cuevas-Vargas et al. 2016; Tajvidi & Karami 
2017).  

Table 5: Mediation test  

Path Effect size Sobel test Type of mediation 
DTInnovPerf 0.245 2.488392** Full 

Note: **Result is significant at the 1% level. Aroian test=2.453933**; Goodman test=2.524344**. 

7. ROBUSTNESS CHECK 

A robustness analysis is conducted to evaluate the stability of the obtained results 
using an alternative method for determining the presence of a mediation effect 
called the bootstrap method,2 recommended by Hayes (2009). Some authors 
consider the use of the Sobel test to verify the existence of mediation to be relevant 
only for large samples, since this test is based on the assumption of normal data 
distribution. On the other hand, the bootstrap method can be applied regardless 
of the assumption of data normality, which makes it suitable for small samples 
(Hair et al. 2014; Pardo & Roman 2013) such as the sample used in this paper. 
The bootstrap method is suitable for samples of 20 to 80 observation units (Shrout 

                                                            
2  According to Hayes (2009), “Bootstrapping generates an empirical representation of the 

sampling distribution of the indirect effect by treating the obtained sample of size n as a 
representation of the population in miniature, one that is repeatedly resampled during analysis 
as a means of mimicking the original sampling process. The resampling of the sample is 
conducted with replacement, so that a new sample of size n is built by sampling cases from the 
original sample but allowing any case once drawn to be thrown back to be redrawn as the 
resample of size n is constructed. Once a resample is constructed, a and b are estimated this 
resampled data set and the product of the path coefficients recorded. This process is repeated 
for a total of k times, where k is some large number (typically at least 1000, although I 
recommend at least 5000).” 
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& Bolger 2002) and tends to have the highest power and the best Type I error 
control (Hayes 2009). 

Table 6 shows the results of the calculation of 1,000 subsamples. The results 
obtained with the bootstrap method confirm the findings of the Sobel test. 
Insignificant discrepancies were observed. The direct impact of DT on Perf is not 
statistically different from zero, meaning that the direct effect contains zero with 
a 95% Bootstrap Confidence Interval (BCI) between –0.2680 and 0.9475. There is 
a difference of 0.003 units in favour of the original sample when it comes to the 
direct effect. The difference between the original sample and the bootstrap sample 
regarding the mediation effect is only 0.006 units in favour of the bootstrap 
sample. The mediation effect is statistically different from zero; i.e., the value of 
the mediation effect is somewhere between 0.078 and 0.437 with a 95% BCI, so 
that the bootstrap method confirms that the relationship between DT and Perf is 
mediated by Innov.  

Table 6: Mediation based on bootstrap method 

 Original 
sample 

Bias Bootstrap 
sample 

Bootstrap Confidence 
Interval of 95% 
LL UL 

Direct effect 0.148 –0.003 0.145 –0.268 0.948 
Mediation 0.245 0.006 0.251 0.078 0.437 

Note: The number of bootstrap samples for percentile bootstrap confidence intervals is 1,000. We 
used 5,000 bootstrap replications of the original samples and there were no significant changes in 
the results. Dependent variable: Performance. All coefficients were transformed from 
unstandardized to standardized according to the following procedure: 
unstandardized*(independent variablestandard_deviation/dependent variablestandard_ deviation). 

8. CONCLUSION 

Digital technology can be considered the latest innovation enabling innovation 
capacity in SMEs. From a gender perspective it is often perceived as a great 
equaliser and leveller, enabling equal access to business opportunites and 
reducing the evident gender gap in ‘offline’ businesses and entrepreneurship. As 
is the case with all small and medium-sized firms, including women-owned 
businesses, DT contributes to business development only if it is used to innovate. 
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Adequate use of DT will reduce transaction costs, provide easier access to 
necessary information and knowledge transfer, improve the quality of the buyer–
seller relationship, and strengthen market position, thus improving overall 
business performance. Digital technology represents an opportunity for women-
owned businesses to catch up with men-owned businesses in the marketplace. 

The results of the research show that DT does not have a direct influence on the 
financial performance of the observed companies, confirming hypothesis H1. 
Hypothesis H2 is also confirmed, since if DT is used in an innovative way, i.e., if 
it results in product innovation, then business performance is unquestionably 
improved.  

This research contributes to the literature on the relationship between DT, 
innovation, and business performance in women-owned firms. The confirmed 
hypotheses and obtained results show that innovation is the missing link in the 
relationship between DT and financial performance. What makes this research 
distinct is that the sample involves only women-owned firms, which is of great 
importance as women’s access to DT and innovation development is an 
important issue, especially regarding transition economies. In the literature an 
insignificant number of papers test similar hypotheses 

The theoretical findings and results of this study can be useful to both economic 
policymakers and decision-makers at the micro-level. They can familiarize 
governing structures with the potential barriers women-owned businesses face in 
the process of adopting and using DT, and with the possibilities offered by 
innovation development. By actualizing and making this subject present in the 
media and by developing financial assistance and consultancy programmes to 
develop and support the process of digital transformation and innovation in 
female-run companies, policymakers can help women-owned businesses to 
develop in the same conditions as men-owned businesses.  

Management structures in female companies can also use the findings to learn 
about the potential benefits of DT and how its innovative use can improve 
financial performance. Digital technology such as CRM software will not have 
any significant effect on financial performance unless it is used for innovation 
development, whether by introducing a completely new product/service or 
modifying existing ones. Similarly, the use of social media alone as a promotional 
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tool will not result in significant progress. The potential of social media is great 
and enables the identification and analysis of positive and negative comments, 
communication with consumers, identifying consumer types and the behaviour 
of competitors, and recognizing and removing consumers’ dissatisfaction with 
products and service. The digital transformation of a business through the 
comprehensive, complementary, and versatile use of digital technology to 
promote innovation will produce a synergic effect and boost financial 
performance. Thus, a base is created for investing in both existing and new digital 
technology. 

The paper has certain limitations. First, the sample is fairly small. Second, process 
innovation, organisational innovation, and marketing innovation can all 
influence financial performance, so future research should examine whether 
these are influenced by the use of DT and their influence on financial 
performance. Third, in order to additionally check the robustness of the results 
the following variables should be taken into consideration: age of female 
owner/manager, education, company age, company size, industry type, etc. These 
could be included as either control or moderator variables. Additionally, a 
comparative analysis with male-owned businesses would identify potential 
gender-based differences between companies involved in the process of digital 
transformation. 
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