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The purpose of the research is to develop the concept of an online service that can support
the promotion and development of startups.
The study was carried out based on “Women in Technology” (WITECH) research project.
The subject of the thesis is design of the service aimed to support start-ups in their promotion.
Research methods: for the research part the grounded theory was taken as a basis, an
interview was conducted and analyzed using open coding. Also, the results of the study were
supplemented with a survey. In the practical part, the online service was modeled in UML
notation. Within the research project, interviews were conducted among women
entrepreneurs from Finland. The research also presents a survey among students. Based on
the results of this work, conclusions about what difficulties women have on the way to
entrepreneurship were drawn. The obtained data served as the basis for the development of
the concept of an online service aimed at supporting the promotion of the startups. The initial
requirements for the future service were defined, and models in UML notation were
developed to illustrate the functionality of the future system. After that, the project work
plan was built, the human resources for the project implementation were determined.
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1

INTRODUCTION

1.1 Background
Start-ups are an important part of the economy, and every year they increase their share in
business. Their activities are related to the creation of innovative products, risk-taking, and
therefore start-ups are one of the driving forces of technology development. However, to
achieve desired results, novice entrepreneurs must not only have an innovative idea, but
also know the theory of business, be able to organize the processes of its creation and
management [1].

Every year, more and more men and women strive to bring their product to the market.
However, despite the trend to increase the involvement of women in entrepreneurship, the
share of female-led startups is significantly less than male [2]. This situation is associated
with many factors, both external and internal. On the one hand, women still face a biased
attitude, the so-called glass ceiling. On the other hand, a smaller percentage of women
entrepreneurs are associated with character traits, fears caused by a lack of knowledge in
the field [3].

Thus, to create a successful business, a woman needs not only to know the stages of its
formation, but also to understand what difficulties she may face and how to overcome them.

1.2 Goals and delimitations
The object of the study is women entrepreneurs in the technical field, their path in
entrepreneurship, the complexity, and features of doing business. The following research
questions were raised for the thesis:
RQ1 Why do women become entrepreneurs?
RQ2 What prevents women from becoming entrepreneurs?
RQ3 What service could support women entrepreneurs?

To study this area, it was decided to conduct an interview among Finnish women
entrepreneurs and analyze this interview using the open-coding research method. Within
the framework of this method, primary coding is carried out, after which the codes are
6

divided into categories and a theory is derived from the study of these categories. A second
round of interviews is conducted to confirm the primary theory.
To establish a broader picture, it was also decided to conduct a survey among students who
are not currently entrepreneurs and find out their opinions about building their own
business.

After establishing the main reasons why there is a shortage of women entrepreneurs and
determining what difficulties they are experiencing, this work proceeds to its practical part.
The subject of this work is to find a solution for the support and development of startups
by creating an online service.

The purpose of this work is to develop the concept of an online service that can support the
promotion and development of startups. To achieve this goal, the following tasks need to
be solved:
1. Conduct interviews among women entrepreneurs and find out what difficulties they
encountered in the process of business development.
2. Conduct a survey among those who are not currently an entrepreneur and find out
what influences their decision.
3. Based on the research, determine the focus of the supporting service.
4. Conduct a competitive analysis of similar services.
5. Define the service requirements.
6. Create models of the future service.
7. Determine the project work plan and resources.

1.3 Structure of the thesis
The paper presents three main sections. The first section includes a study on women
entrepreneurs. It presents a literature review of available sources, preparation for the
interview, the results and analysis. This section also presents the results of the survey and
the conclusion of the study.

The second section includes planning the development of the service concept. According
to the results of the study, the main problem of entrepreneurs is the attraction of
investments. This section describes the tools for attracting investment. The concept of a
7

service that helps promote startups is defined, and an analysis of similar services is carried
out.

As a result of this analysis, the main requirements for the service are defined, after which
the section goes into the design of the service in UML notation. System modeling in this
notation is a common practice that positively affects the results of the development process.
The paper presents the Use case diagram, Domain Model, Deployment diagram, BCE, and
Activity diagrams.

The third section includes the selection of the project management methodology with an
illustration of the project stages. The work defines the labor and financial resources of
project operations.
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2

RESEARCH ON WOMEN IN ENTREPRENEURSHIP

This research is initiated by the "Women in technology" (WITECH) research project. As
part of this project, a study is being conducted among women and the concept of supporting
Service for startups is developed.

The study aims to understand the reasons for the low ratio of women in technical fields and
especially in entrepreneurship.

2.1 Qualitative research method description
This study seeks to understand what difficulties women face in entrepreneurship and help
them to overcome these difficulties. This information can be obtained by studying the
feelings, opinions, and experiences of women, which means quantifiable data. To study the
features of human interaction and consider social issues, it is generally accepted to use
qualitative research. There are many approaches to conducting qualitative research [4].
One approach is Grounded Theory. It has an induction nature. The theory is based on the
collected data. Thus, the study is flexible before and during its implementation. Data is
collected and analyzed simultaneously [5].

As with any research in Grounded Theory, the researcher firstly identifies the problem and
forms the research questions. Drawing up research questions allows not only determine the
direction of research, the necessary resources, but also the limitations. The main purpose
of research questions is to build a theory. In this regard, questions should provide an
opportunity to study the phenomenon in depth [6].

In this study, an interview will be used as a data collection tool. This is a natural approach
to getting a description of the situation from the persons of interest to researchers. In this
study, it is planned to conduct an open face-to-face interview. In this case, it means a
conversation with prepared open questions. This instrument allows to get broad information
about the topic under study, as well as get a deeper understanding of the issue [7].

To analyze the collected data, Grounded Theory provides practices such as coding. Coding
is based on microanalysis. Microanalysis is a line-by-line study of materials that allows to
9

determine the main categories and their relationships for further coding. In the process of
microanalysis, the researcher tries to look at each piece of information from different
angles.
This approach allows to focus on the words of the interviewee and consider their
interpretations. Then the process of open coding comes. Its main task is to define concepts
and their relationships. The researcher divides the data into parts and looks for their
common features. Similar items are combined into categories. Thus, each important piece
of data is assigned a label. An important term in coding is memo, which is a detailed
description of the researcher's reasoning to identify new theories and concepts. In the
subsequent analysis, the core category is selected, which explains the main theory, all other
categories belong to the core one [6].

2.2 Literature review on women entrepreneurs
Nowadays, the impact of startups is significant. Small developing companies not only
represent a large part of the market [8] but are also engines of innovation [9].

Every year, more and more women take the path of entrepreneurs. Women in the technical
field are no longer something new. However, despite a long history of reducing the gender
gap, women make up a small proportion of the business sector [10]. Researchers confirm
that women in IT are rarely presented among higher management [11]. Many studies seek
to understand the reason for this discrepancy. When studying the literature, it was not found
a clear answer whether this situation is associated with the predominance of stronger
entrepreneurial qualities in men. On the contrary, both men and women note that women
have the skills necessary for running a business [12]. This finding leads to the fact that the
lack of women entrepreneurs is mainly connected to external factors.

Many researchers note the importance of the role of women in the family [12]. Most women
were and still are caretakers [13]. This leads to a lot of restrictions in choosing a career path
[14]. Because of the need to combine work with family care, women are not inclined to
work over-time. For this reason, women in developed countries prefer to work for hire,
since it implies not only limited working hours, but also serious social security [11]. The
next restriction comes from the low mobility, as frequent business trips do not allow to
maintain a healthy work and life balance [13]. Concern of the family well-being may be
10

the reason that women are not inclined to take risks, which is one of the main differences
between male and female entrepreneurs [12]. As a result, these features lead to the
strengthening of the stereotype that work for women is in second place [14].

As is well known, women face many other stereotypes along the way. Despite widespread
attempts to eliminate biased attitudes towards women, girls have been exposed to
traditional education and upbringing since childhood. Parents choose more creative hobbies
for girls when they instill a love of technology in boys. Thus, girls feel less confident in the
'male' sphere, which subsequently affects the choice of education and career path [15]. An
additional limitation is the lack of a role model, an inspiring example of women
entrepreneurs, which could serve as a role model in choosing a career. The lack of examples
also creates several stereotypes about women regarding their ability to run businesses [14].
For the reasons listed above, women face weak support from their environment, both close
ones and those who have influence on the company's development [16]. When developing
a startup, women face funding difficulties, as well as difficulties in establishing connection
[11]. In one study conducted among representatives of venture funds, it was noticed that
men are more likely to get a positive reaction to their pitch, even though it had the same
content as women's [17]. The difficulties can be so severe that researcher even suggests
appointing a husband as a co-founder to overcome them [18].

As a result, these problems lead to the fact that women mostly become entrepreneurs under
the influence of pushing factors [16]. Such factors can be a meeting with a glass ceiling at
work, the need to take care of the family. Perhaps therefore research shows that the average
age of women entrepreneurs is more than 45 years, followed closely by the group over 36
[19]. In comparison with male entrepreneurs, more women entrepreneurs have higher
education, as well as experience in the business field [16;20]. However, even with the
necessary knowledge, women tend to choose the 'women's' sphere for business [21].

Summarizing the materials obtained, a diagram presented in Figure 1 was drawn up,
visualizing the cause-and-effect relationships of factors affecting women entrepreneurs.
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Figure 1. Literature review summary.
To determine the current situation in Finland and check its compliance with the conclusions
made based on a literature review, it was decided to conduct online interviews with women
entrepreneurs. Moreover, it was also decided to conduct a survey among students to
understand what expectations they have from entrepreneurship and what prevents them
from choosing this career.

Questions for entrepreneurs were developed based on a literature review and are presented
in Table 1.
Table 1. Interview Questions.
Number Questions for entrepreneurs
1

What is your level and field of education?

2

What influenced your decision to become an entrepreneur?

3

Do you have any other work experience? Which one?

4

Have you ever had an inspiring example of a female entrepreneur who
influenced your decision to start a business? Who is she?

5

Did your environment support you on the path of entrepreneurship?
12

The end of Table 1
6

What gender barriers have you encountered in your business development?
What are they related to?

7

What advantages do women entrepreneurs have over men?

8

What can help a woman succeed in entrepreneurship? (Do they need special
skills, knowledge, etc.?)

9

What are the main advantages and disadvantages of being entrepreneur?

After preparing the list of questions, the study moved on to establishing contact with
entrepreneurs and making appointments.

2.3 Interview analysis
Interviews among women entrepreneurs were conducted in two stages. In the first round of
interviews, questions were formulated based on the literature. The second round of
interviews was conducted after analyzing the results of the first one and using a new list of
questions. The second round aimed to clarify and confirm the proposed primary theory.

2.3.1 First interview round
Ten Finnish women entrepreneurs were interviewed as part of the study. First, recordings
were made of the entire conversation of the interview. Further, during the detailed analysis,
important details were translated into codes. The common codes were later combined into
categories.

Almost every interviewee noted that their main motivation to become an entrepreneur was
the desire to make the world a better place. Entrepreneurs also noted that the distinctive
feature of women in business is the desire to achieve not only economic success, but also
socially significant results. Thus, it can be assumed that, unlike the results of the literature
review, in Finland, female entrepreneurs chose this path due to internal motivation rather
than pushing factors.

In most cases, the interviewees did not plan to become entrepreneurs, but because of
working experience, they had a business idea that they decided to implement.
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An interesting finding in the interview process was that almost all the interviewed women
came from a family of entrepreneurs. It can be assumed that this affect self-confidence and
compensate the influence of stereotypes. This fact and other comments about
entrepreneurial careers suggest that the interviewees have the leadership potential and
ambition that pushed them to launch their own companies.

All entrepreneurs participating in the interview have a higher education, the majority has
master's degree or higher. They also had a wealth of experience in their field before starting
a business, which speaks to the importance of the background.

When discussing the main gender-biased problems of women entrepreneurs, everyone
noted the problem with finding investment. Also, some women faced disrespect and other
networking problems.

One of the important benefits for women now is the public's desire to increase diversity in
every area. That is why there are special programs to finance women's startups, subsidized
participation in forums, and other quotas. Another important aspect is the media's interest
in women entrepreneurs. Also, low diversity leads to the fact that women immediately
become more visible, which helps in business development and building communications.

An interesting remark about female characters was the mention of perfectionism. Many
interviewees noted that the desire to achieve an ideal result greatly increases self-doubt and
prevents women from starting and conducting entrepreneurial activities. Thus, the Table 2
shows the main coding categories.
Table 2. Categorization.
Codes

Category

Innovation
Intention to make the world a better place
Social impact

High values

Building a team
Making changes
14

The end of Table 2
Impact thinking
Feeling the need
Dream

Business idea

Constant search for ideas
Idea
Inability to influence something
Lack of freedom
Need of bigger challenges

Leadership potential

Intention to build a legacy
Self-affirmation
Decision-making
Network
The natural course of things

Solid background

Higher (master+) education
Rich field experience
Male assertiveness
Difficulties in getting support
Disrespect

Networking problems

Biased attitude to appearance
Customer bias
Stereotypes
Quotas

Quotas

Media interest
Perfectionism
Pressure of expectations

Perfectionism

Imposed self-doubt

The knowledge gained by the interview can be structured in the following scheme,
presented in Figure 2.
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In contrast to the original scheme based on the literature review, almost all respondents
came to entrepreneurship following internal motivation, which were high values or
innovations, market development, etc. This desire may be based on female empathy, which
was also noted by almost all interviewees.

The second factor of internal motivation is leadership potential, which may be caused by
the fact that the interviewed women came from entrepreneurial families. Moreover, all
respondents received support from their families. As a result, such factors increase selfconfidence, which allows women to start their own businesses.

Another factor that positively affects self-confidence is the solid background. The women
under discussion already had a wealth of experience at the time of business creation. This
experience also led to the emergence of a business idea.

On the other hand, caring for the family, internal perfectionism, as well as a lack of role
models reduces the desire of women to take risks, thereby negatively affecting selfconfidence. As a result of the interview, the influence of stereotypes on growing up was
not noted, so this factor was pointed to be discussed in the second round of the interview.
The previously noted lack of a role model increases the influence of stereotypes, but, on
the other hand, leads to the interest of the state and society in supporting women
entrepreneurs. Such problems as finding investment and networking are compensated by
all sorts of quotas and networking activities. Plus, an important factor is the ability of
women to attract attention due to low market diversity.
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Figure 2. Interview analysis summary.
To confirm observation, a second round of interviews was conducted.
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2.3.2 Second interview round
The next stage of the research presents preparation of the second round of interview, its
process, and results. The questions for the second round of the interview are presented in
Table 3.
Table 3. Second question round.
№ Questions to entrepreneurs
1

Verification point

Have you ever encountered “special treatment” Pressure of stereotypes in
related to gender while growing up?

2

childhood

Do you agree that women are not risk-takers? If so, Women are not risk-takers;
do you believe that it is related to the previous Women
question or some other factors? (Family caretakers)

3

family

caretakers

Do you believe that lack of female entrepreneurs Lack
reinforces gender stereotypes?

are

of

female

entrepreneurs;

Increased

stereotypes
4

Would you have decided to start a business without Solid background and selfeducation and work experience? (Or they have confidence
affected

your

confidence

in

becoming

an

entrepreneur)?
5

Do you believe that one of the reasons why you have Family of entrepreneur’s
decided to become an entrepreneur is your leadership effect
potential? (If so, is it related to your family
(entrepreneurs) or educational/work experience?

6

Do you agree that one of the strengths of women High values
entrepreneurs is a greater focus on high values?

7

Do you believe that Finnish environment is Governmental support
supportive enough for women entrepreneurs? What
could be changed? (Governmental side)

To confirm the results of the first round of interviews, a second round was conducted. Six
women entrepreneurs were interviewed.
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According to the results of the interview, it was found that women really experienced a
special attitude based on gender while growing up. However, there were no serious
problems.

The respondents did not agree that women are afraid to take risks but confirmed a high
degree of self-doubt and a tendency to overthink. In this regard, it was decided to replace
the mention of risk-takers in the final scheme.

The entrepreneurs confirmed the importance of working experience for entrepreneurship.
As for education, they noted the importance not of a formal university education, but of
having the necessary knowledge in the field of performance and business in general.
The respondents did not agree that their decision to become entrepreneurs was influenced
by their leadership potential. However, they clarified that the ability to be a leader is an
important aspect in business.

Women also noted that the orientation to high values does not depend on gender, but rather
on personal qualities. But due to the high degree of empathy, they may be more focused on
the social impact.

All respondents noted that the Finnish environment is quite supportive. Among the
disadvantages they noticed the difficulty of obtaining funding at the early stages of business
development and the high requirements of those programs that deal with this. Entrepreneurs
added that quotas for women are a great support, and development in this direction can
increase the number of women in business.
2.3.3 Student survey analysis
To expand the analysis, a survey among women who are not entrepreneurs was conducted.
The survey among young women allows to consider the arguments from those who are still
looking for their path and understand what drives their desire or unwillingness to build their
own business. The questions for the survey are presented in the Table 4.
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Table 4. Student survey questions.
№

Student survey

1

Do you consider being an entrepreneur?

2

Have you ever encountered “special treatment” Pressure

Verification

related to gender while growing up?
3

of

stereotypes

in

childhood

Being employee but entrepreneur is preferable Women are not risk-takers;
for

women

because

it

is

less

risky Women are family caretakers

(agree/disagree)
4

Do you believe that there is a lack of female Lack of female entrepreneurs;
role models in the business world? Does it Increased stereotypes
influence your confidence?

5

I need higher education and rich field Solid background and selfexperience to feel confident enough to become confidence
an entrepreneur (agree/disagree)

6

Do you have an entrepreneur in your Family of entrepreneur’s effect
surroundings?

7

The main goal of the business should be to High values
make the world a better place (agree/disagree)

8

Do you believe that Finnish environment is Governmental support
supportive enough for women entrepreneurs?

The survey collected responses from 49 women. It mainly involved students, most of whom
are studying for a master's degree. For the survey distribution the Webropol tool was used.
Figure 3 shows the areas of study of the respondents.
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Figure 3. Respondents' field of education.

According to the results shown in Figure 4, opinions are divided almost equally between
those who are considering building their own business and are not interested in it.

I am, or consider career as an entrepreneur

4%

Strongly agree

14%

Somewhat agree
31%

Neither agree nor
disagree
35%

Somewhat disagree
Strongly disagree

16%

Figure 4. Intention to be an entrepreneur.
It is worth noting that most of the respondents’ study in areas related to IT. However, less
than half of those who considers a career as entrepreneurs are planning a tech business,
which is illustrated on Figure 5.
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I am, or consider creating a technology-oriented company

4%

Strongly agree

15%
23%

Somewhat agree

26%

Neither agree nor
disagree
Somewhat disagree
Strongly disagree

32%

Figure 5. Intention to build a technology-oriented company.

As a result of the literature analysis, as well as interviews, it was noted that women are less
likely to take risks or, in other words, are more cautious when making any decisions. The
survey showed that the absolute majority of respondents would prefer to work for hire, as
this is a less risky career path. This can be seen in Figure 6. None of the women chose the
“strongly disagree” option under this question.

I prefer, or would prefer to work as an employee, as I do
not want to take on high risks.

12%

19%

14%

Strongly agree

Somewhat agree
Neither agree nor
disagree
Somewhat disagree
55%

Figure 6. Risk-based work preferences.
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As it was found during the analysis of the literature, as well as in interviews, a very
important aspect in becoming an entrepreneur is the support of the environment. As it could
be seen in Figure 7, most respondents are confident that the environment will support them
in their decision to become an entrepreneur.

For a more detailed analysis of the relationship between the various factors, statistical
coefficients were considered, using Webropol analysis tool. The correlation coefficient
shows the presence of a relationship between two factors with its value equal to 0.3 and
higher [47]. There was a correlation (correlation coefficient equal to 0.3) between the
respondents ' responses regarding the support of the environment and their desire to build
their business. This once again proves the importance of support and approval from the
social environment in building business activities.

I believe that my social network and environment will
support me if I decide to become an entrepreneur
2%

Strongly agree
14%

Somewhat agree
43%
14%

Neither agree nor
disagree
Somewhat disagree
Strongly disagree

27%

Figure 7. Environment support.

The survey paid attention to unequal treatment in the process of growing up, which could
affect the uncertainty in their career opportunities. Figure 8 illustrates that woman were
more or less exposed to gender-specific attitudes, but more of the bias was reflected in the
hobbies they engaged in. This fact was also reflected in the reviewed literature.
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I have encountered unequal treatment related to gender while
growing up

My future career expectations

Choice of an educational program

Hobbies that I was engaged in

Status of women in the family
0%

20%

40%

60%

Strongly agree

Somewhat agree

Neither agree nor disagree

Somewhat disagree

80%

100%

120%

Strongly disagree

Figure 8. Unequal treatment.

The survey also confirmed the lack of a female role model in the business environment, as
can be seen in Figure 9.

There is a lack of female role models in the business
world

Strongly agree

10%
25%

10%

Somewhat agree
Neither agree nor
disagree

8%

Somewhat disagree
Strongly disagree

47%

Figure 9. Lack of female role model.
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Figure 10 shows that the women also confirmed that they would feel more confident if they
had more role models. An interesting observation is the correlation (coefficient 0.36)
between those who felt a special attitude when choosing a hobby and those who feel
insecure due to the lack of women in the business sphere.

I would feel more confident about building a business or
creating a startup, if there were more female role models

9%

Strongly agree
26%

Somewhat agree
31%

Neither agree nor
disagree
Somewhat disagree
34%

Figure 10. Relationship between confidence and lack of role models.
The respondents chose the “coming from the families of entrepreneurs” as the most
significant factor increasing the likelihood of a woman to choose an entrepreneurial career.
This fact is supported by the observation that most of the women interviewed come from
business families. The second most important factor women chose was "rich and varying
work experience", which is also a hallmark of most interviewees. The least important aspect
that was considered is state support. Although the interviewees confirmed the importance
of government involvement, it may not affect the decision to become an entrepreneur. The
results on this question can be seen in Figure 11.
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How much do you think these concepts affect the likelihood of women
becoming entrepreneurs?
Government support
Hitting glass ceiling, or other dissatisfaction
with the workplace
Intention to change the world
Coming from a family of enterpreneurs
Rich and varying working experience
Obtaining formal business education
0%
Very unlikely

Unlikely

20%

Has no effect

40%

60%
Likely

80%

100%

120%

Very likely

Figure 11. Concepts that affect the likelihood of women becoming entrepreneurs.

At the end of the survey, respondents answered whether they considered entrepreneurial
activity more advantageous or not. Figure 12 shows that quite a lot of women consider
business an attractive direction, but most respondents do not prefer entrepreneurship. Since
opinions are divided, it could be said that people understand the specifics of the business,
its advantages, and disadvantages. The correlation analysis also shows the relationship
between this question and the consideration of an entrepreneurial career (the coefficient is
0.44) and the desire to work for hire (the coefficient is 0.55). This may indicate that the
reluctance to be an entrepreneur is not related to gender issues, but to the assessment of the
benefits of a particular type of activity.
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Working as an entrepreneur has more advantages than
working for hire

8%

16%

Strongly agree

14%

Somewhat agree

23%

Neither agree nor
disagree
Somewhat disagree
Strongly disagree

39%

Figure 12. Advantages of entrepreneurship.

However, survey also showed gender issues, which can also influence women's reluctance
to become entrepreneurs.
2.3.4 Research results
Based on the results of the second round of interviews and surveys, the final scheme was
changed, and it is shown in Figure 13.

As a result of additional research, more precise definitions were chosen. Thus, for example,
instead of "high values", one of the features of women's business is "focus on social
impact".
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Figure 13. Research results.

From the study, it can be concluded that women do not feel themselves confident. Thus,
they become entrepreneurs under the influence of related factors. To increase the desire of
women to become entrepreneurs, it is necessary to provide them with additional support.
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The analysis of the literature, as well as interviews, showed that the most important problem
of young businesses is the search for funding. Entrepreneurs noted that an important aspect
is confidence in themselves and in their ideas, as well as a qualitative justification of its
relevance and economic efficiency. Therefore, the following work presents a modeled
service that can support business in this direction.
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3 IT-STARTUPS SUPPORTING SERVICE DESIGN
To develop a support service for start-ups and entrepreneurs, first, it is necessary to
determine their needs and, based on this, determine the functional requirements for the
service. To investigate the main mentioned problem of entrepreneurs, namely attracting
investment, a review of the literature on this topic was conducted. After that, the supporting
system was modeled in UML notation. All these steps are presented in this chapter.

3.1 Start-up financing
A young, developing company faces many challenges along the way, but one of the most
common reasons for startup failures is a lack of funding. At the beginning of its activity,
the business requires investments, as it often does not bring income. Startups fail, both with
the search for investors and with the volume of attracted investments [22]. Less than 5% of
young businesses receive funding from venture capital [23].

The process of obtaining funding from venture funds takes several stages. First, the
commission reviews applications that include a feasibility study of the project. Next, the
selected candidates are invited to the meeting. Research shows that 80% of applications are
rejected at the first stage of selection. And 30% of the failures in this case are related to the
insufficiency of the business plan [24].

The study also confirmed that women entrepreneurs experienced difficulties in obtaining
investments. They noted that in the presentation of their project, it is necessary to show its
relevance and profitability.

Thus, a large factor in the success of attracting investment is a well-designed business plan,
as well as the accompanying evidence of the attractiveness of the startup. In IT startups
such a confirmation can be a prototype.
3.1.1

Business plan as start-up financing tool

A business plan is a document that contains a description of the strategic goals of the
project, methods of achieving them, as well as a financial justification for the effectiveness
of the project [25].
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A business plan is the main document provided to investors to assess the attractiveness of
a business. That is why, the importance of this document is very great, and its preparation
should be treated responsibly. Moreover, different types of investors, such as business
angels, venture capitalists, and banks, have different criteria for selecting young companies,
which means that special requirements must be considered when applying for funding [26].
That is why it is very important that a competent specialist is engaged in the creation of a
business plan.
3.1.2

Prototype as a start-up financing tool

Prototyping exists in many areas beyond software development. However, the main
motivation remains clarification and improvement of requirements, as well as
communication with stakeholders and investors [27].

In Software and Web development, prototypes are used to represent the design, planning
the interaction considering the interests of various stakeholders. Usually, several prototypes
are created during the development process. Their types depend on the degree of detail and
are called low-fidelity and high-fidelity prototypes. The high-fidelity prototype is the
closest to the final version of the product, but the cost of it significantly exceeds the
development of the low-fidelity prototype. However, it is not necessary to assume that low
fidelity prototypes are less efficient. The low level of detail allows users to notice product
flaws at a higher level and not to be distracted by things like design at earlier stages of
development. Moreover, a high-fidelity prototype can cause users/investors to feel that the
product is complete, and they are less likely to voice criticism about the shortcomings, as
well as come to the misconception that the development of the product is already nearing
completion. In conclusion, building a detailed model in the early stages of the project is an
unjustified financial and time cost [28].

The easiest way of prototyping at the initial stage is paper prototyping. In this case, the
interface is drawn on paper and interactions are made by switching from one sheet to
another, using stickers, etc. This type of prototyping is the most affordable and brings the
same results as a computer-based prototype in the early stages of a project. Now there are
applications that allow to take pictures of paper interfaces and automate transitions between
them [29].
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Next in simplicity, paper prototypes are followed by mockups. They are also a sketch
representation of interfaces constructed in special tools. Mockups carry the same idea of
asserting broad interface requirements in the early stages of a project [30].

The high-fidelity prototype is highly detailed and is used for final testing with users. This
is where the final interaction design is implemented, as well as the visual design. Creating
a prototype helps designers avoid preparing excessive documentation, as well as incorrect
interpretations. Thanks to the prototype, stakeholders can see the final version of the
planned product and make corrections in more specific issues [31].

The prototype plays an important role in attracting investment. It can be used to assess the
interest of potential customers, as well as to demonstrate the functionality of the future
product to investors. An important aspect is to apply the right prototyping strategy, which
also highlights the need for specialist involvement [32].

3.2 Requirements engineering of the supporting service for IT start-ups
Since the analysis of the literature on the topic of finding investments showed that an
important part of obtaining funding is a reliable feasibility study of the project, one of the
options for the service for startups is to provide all the necessary proofs for presentation to
potential investors.

The main helpers of startups are business accelerators. They provide consulting and
educational services. However, a small proportion of startups can get support from the
accelerator, as thousands of young teams turn to them for help [33].

Moreover, due to the riskiness of the activity, as well as the lack of positive financial flows,
the startup team usually consists of 2-4 people. All of them perform their duties and do not
always have the skills to sell their ideas [34].

What if they could easily order services for market analysis, feasibility studies, prototyping
etc. For short-term services, there are freelance marketplaces [35].
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3.2.1

Freelance marketplaces

Freelance marketplaces are online platforms that allow employers to find employees for
specific tasks. Since all processes occur remotely, the search for employees expands to the
whole world, and accordingly, the employer and freelancer have a wider choice [36].

IT projects are increasingly turning to the help of freelancers. Despite several risks
associated with trusting an unknown employee, with the right selection and verification of
the freelancer's competencies, both sides benefit. The freelancer becomes a virtual
employee of the company and performs short-term tasks in the absence of the necessary
skills among the permanent team members [37].

This format of interaction is ideal for young teams who need help in finding investments.
By applying for a service from a specialist who has experience in market analysis, preparing
a business plan and prototypes etc., a startup increases its chances of getting funding.
Various large representatives of freelance marketplaces are represented on the market.
They are mainly aimed at developers and designers, and, accordingly, employers who are
looking for such services. To develop a future system, it is necessary to understand what
strengths competitors have, as well as what weaknesses can be used to bring a new service
to the market. The analysis of competitors is presented in Table 5 [38;39;40].
Table 5. Competitor Analysis.
Sevice
Upwork

Strength

Weaknesses

1. Good reputation in the market.

1. Low level of market

2. Large customer base.

entry,

3. Global access.

uncertainty in the quality of

4. Convenient search engine.

specialists.

5. Reliable performance
payments control.
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as

and 2. High fees.

a

result,

The end of Table 5
Fiverr

1. Good reputation in the market.

Difficulties for beginners.

2. Large customer base.
3. Global access.
4. High transactions security.
5. Affordable price.
6. Scam control.

Freelance.com

1. Good reputation in the market.

1. A lot of spam works.

2. Large customer base.

2. High competition.

3. Global access.
4. Robust Freelancer Search.
5. Milestone settings.

From the market analysis, the following conclusions can be drawn for the project:
1. To bring the service to the market, it is most convenient to use the existing platform,
which independently attracts traffic, as well as arouses trust among startups. For example,
implement the service on the business accelerators’ platform.
2. It is important to ensure that the freelancers have the necessary knowledge, which means
that it is necessary to provide a check at the entrance to the market.
3. It is also necessary to offer attractive payment terms for freelancers.
4. It is necessary to ensure the security of transactions.
5. Provide users with the opportunity to conclude a contract for the security of the parties.
6. For the convenience of users, ratings and filtering needs to be used.
7. Pay special attention to the support service, force the release of the app to occupy a niche
in startups.
3.2.2 Service goals and initial requirements
During the study, it was found that the main difficulty for both women and startups in
general is to find investments. One of the most important tasks of the startup team in this
case is to prepare a presentation of their project to investors. In this regard, the idea of a
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service that allows to find specialists in the field of market analysis, preparation of
prototypes, development of business plans, etc. In other words, the search for specialists
who provide the services necessary for a young business. Such a service could provide not
only services for finding specialists, but also drawing up contracts for the service, as well
as making payments. Similar services are provided by freelance marketplaces, which in
turn are more broadly targeted.

The service assumes two main categories of users:
1.

Specialists who provide their services to startups. They may be interested in specific

teams or provide their service to any business. At the initial stage of the service, it is
expected to provide services intended for receiving investments, with the subsequent
expansion of the range of tasks of specialists.
2.

Startup teams that are looking for specialists for specific tasks. The service implies

the possibility of various cooperation between users, from short-term to long-term
agreements.

Goals and solution
The main goal of this project is to create a convenient service for entrepreneurs, to support
the development of young startups. Providing high-quality services in preparation for the
presentation of the project to investors, with the subsequent expansion of services related
to business activities.

For the service to be successful it is necessary to understand how the service fits into the
bigger picture. Moreover, the development of the service was initially driven by a desire to
support women. However, its concept is universal and applicable to all startups. Despite
this, the service should still correlate with the primary goals. Therefore, when creating a
service, it is necessary to coordinate the local service goals with the strategic WITECH
project goals that are presented in the Figure 14.
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Figure 14. Service and Project goals alignment.
To achieve these goals, a service like freelance marketplaces could be developed, which
will provide specialists and startup teams with requests to complete tasks, find each other,
provide services, and make payments.

Initial requirements
Considering the needs of future users, as well as the features of the existing platform, the
service has a set of the following initial requirements:
1.

Cross-platform. The service should work in various browsers (Firefox, Chrome,

Edge, Safari), as well as on tablets, smartphones, and game consoles.
2.

Search. The service should provide a convenient search so that specialists and

startup teams can find the ads they are interested in.
3.

Creating a profile. To provide the necessary details, users must create their own

profile, and the profile of the specialist must be checked for its competence.
4.

Verification of specialists. Since the main task of the project is to support startups,

it is necessary to ensure the verification of the qualifications of specialists.
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5.

Online payments. Startups should be able to pay, and specialists should be able to

get paid as part of the service.
6.

Creating contracts. For the security of the two parties, the service must provide the

creation of a working contract for the provision of the service.
7.

Reports. The service should relate to the billing and sales management system and

provide extensive statistical reports on transactions and customer data for better
management.
8.

Scalability. The ability to expand the capabilities of the system.

9.

Security. The ordering process and electronic payments must be secured. For users,

an authentication mechanism should be introduced, as well as the normal sanity check for
the data content of the entire functionality.
10.

Notifications. The presence of a built-in notification system for events, exceeding

parameters, meeting conditions, etc.
11.

Possibility of return. The ability to return from any step of the operation to the

previous step, up to its beginning.
12.

Workability. The service must ensure the continuous operation of the warehouse 24

hours, 7 days a week.
13.

Saving. Providing backup without stopping the system.

For a visual representation of the future system, models created in the UML notation can
be used.

3.3 UML service modeling
UML (Unified Modeling Language) modeling language is a standardized modeling
practice in the fields of software engineering and web development. The language is used
to represent the system at the planning stage for the subsequent use of models in
development. The team independently determines the goals of using UML and, depending
on this, receives the corresponding benefits [41].

First, UML can be used to draft the system. The general acceptance of the language allows
team members to create diagrams that are understandable to many, describing the future of
the system. Such models can be used to approve the main points and record the decisions
made on the future system.
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The second and most popular purpose of UML diagrams is communication between team
members. Detailed diagrams allow the development team to avoid misunderstandings and
achieve the desired project results. The models are particularly useful in the case of
distributed teams.

As a result, the use of UML models leads to a better understanding of the field for
programmers, improved communication between team members, as well as obtaining
results that correspond to the original idea, while minimizing defects [42].
Thus, to plan the concept of a future supporting service for entrepreneurs, UML modeling
was chosen.

3.3.1 Use cases diagram and description
Visual modeling in UML can be represented as a process of descending from the most
general and abstract conceptual model of the source system to the logical, and then to the
physical model of the corresponding software system. To achieve these goals, a model is
first constructed in the form of a so-called use case diagram, which describes the functional
purpose of the system or, in other words, what the system will do during its operation. A
use case diagram is the initial conceptual representation or conceptual model of a system
during its design and development.

Use case diagram is the primary form of software requirements. The essence of this diagram
is as follows: the designed system is represented as a set of entities or actors that interact
with the system using so-called use cases. This can be a person, a technical device, a
program, or any other system that can serve as a source of influence on the simulated system
in the way that the developer himself determines. In turn, the use case is used to describe
the services that the system provides to the actor. In other words, each use case defines a
certain set of actions performed by the system when communicating with the actor. At the
same time, nothing is said about how the interaction of actors with the system will be
implemented [43].

The Figure 15 presents the use case diagram. It shows what main users (actors) the system
has and what actions (use cases) they perform.
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Actor <User>. There are 2 types of users: Startup teams and Specialists who provide the
service. Also, the actors are the marketplace system itself, documentation checking system
and the billing system.

Use Cases. Use cases are the actions performed by users.

For a more detailed understanding of the processes, the thesis provides descriptions of use
cases. They show the flow of events, pre-and post-condition events, as well as special case
requirements.

A more detailed description is given to the most important use cases. It also considers the
alternative course of events.

Use cases provide a basic view of the entire system and are the basis for building other
diagrams that illustrate the operation of the service in more detail [20].

Figure 15. Use case diagram.
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Use Case <Create an account>. This case allows the user to create an account and then
access the following features - to interact with the profiles, to create profiles and make deals.
The description of the use case is presented in Table 6.

Table 6. Use case <Create an account> description.
Case name

<Create an account>

Actor

<User>

Flow of Events

The case the script starts when the user selects the create account
feature.

Basic Flow of
Events

1. <Filling the form>.
When the user enters the registration screen, they need to fill in the
following fields: First name, Last name, Password, Repeat password.
2. <Account confirmation>.
After that, the user receives an email with a link to confirm their
identity.
3. <Sign in>.
After confirmation, the user can register and log in to a personal
account on the site, as well as use the rest of its functions.

Alternative Flow
of Events

1. <Email is already registered >.
In this case, the user can choose the password recovery option, or
create a new account using a different email.
2. <The passwords do not match>.
If the password in the password confirmation field does not match the
primary password, the User receives a notification that the passwords
do not match.
3. <The User did not receive the confirmation email>.
The user can click the button to resend the message with a link, or get
a verification code to the phone number
4. <Confirmation link does not work>.

40

The end of Table 6
The user can send a new link in a repeated email, get a code to the
phone, or contact support if none of the options worked.
Special

<Personal data protection>

requirements

User’s data should be protected.

Preconditions

1. <Fields fulfillment>.
Аll fields are filled in by the user and the account is verified.
2. <Documents uploading>.
The user adds the legal documents according to his specialty or
experience.

Postconditions

<Sign in availability>
The user can log in to a personal account on the website, and use the
rest of its functions

Use Case <Add documents>. This case allows the user to upload their education and
experience confirmation to pass the expertise review. The description of the use case is
presented in Table 7.

Table 7. Use case <Add documents> description.
Case name

<Add documents>

Actor

<User>

General Flow of This case begins when the specialist fulfills all the necessary fields
Events

while creating an account. The system requires to upload educational
and other documents to check if he or she has the necessary expertise.
Then the documents are checked by a moderator.

Preconditions and The account has been created, and all the necessary documents have
Requirements

already been uploaded to the system by the user. The documents are
in the database. The specialist must have access to the requirements
for the documents.
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Use Case <Check documents>. This case allows the system to check the specialists’
documents on expertise. The description of the use case is presented in Table 8.

Table 8. Use case <Check documents> description.
Case name

<Check documents>

Actor

<Document Checking System>

General Flow of This case begins when the user uploads their documents. Then
Events

moderator checks if these documents meet the expertise
requirements. After checking, the specialist’s account is available for
offers.

Preconditions and The account has been created, and all the necessary documents have
Requirements

already been uploaded to the system by the user. The documents are
in the database. It is necessary to determine the requirements for the
submitted documents.

Use Case <Sign in>. This case allows the user to get access to create offer, provide and get
the service, make changes in personal profile. The description of the use case is presented in
Table 9.

Table 9. Use case <Sign in> description.
Case name

<Sign in>

Actor

<User>

General Flow of The case starts when the user decides to log in to the system and
Events

clicks the appropriate button. To log in, User needs to fill in a phone
number or email and password, then click «log in».

Preconditions

and The account has been created, and all the necessary documents have

Requirements

already been uploaded to the system by the user. The documents are
in the database.

Use Case <Search>. This case allows the user to find any offer on the website. The
description of the use case is presented in Table 10.
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Table 10. Use case <Search> description.
Case name

<Search>

Actor

<User>

General

Flow

of In this case, the user opens the search screen and searches for

Events

offers, using search filters if necessary. The system shows search
results based on data from the database.

Preconditions

and The case is available to any website visitor, and the search results

Requirements

must be relevant.

Use Case <Create an offer>. This case allows the user to create an offer and make it
available for the search. The description of the use case is presented in Table 11.

Table 11. Use case <Create an offer> description.
Case name

<Create an offer>

Actor

<User>

General

Flow

of This case is initiated when the user taps the “Create an offer”

Events

button. Next, the user fills in the fields necessary for the
formation of the offer. The system moderates the offer and
publishes it.

Preconditions

and This action is available to registered users. The system needs a

Requirements

template that will be used to create an offer for easy search
filtering.

Use Case <Get the service>. This case allows the Startup team to get relevant service from
specialist. The description of the use case is presented in Table 12.

Table 12. Use case <Get the service> description.
Case name

<Get the service>

Actor

<User>

Flow of Events The case begins when the user taps the “Respond” button.
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Continuation of the Table 12
Basic

Flow

Events

of 1. <Respond>.
The user, both the startup team and the specialist, can respond to the
ads, in which case the second party receives a notification.
2. <Confirmation>.
After studying the terms of cooperation, the second party can agree
or refuse to cooperate.
3. <Creating a deal>.
After confirming the cooperation, the system creates a deal that
includes the main terms of both parties. The parties sign the
agreement.
4. <Payment freeze>.
To ensure the security of the two parties, the system freezes the
payment of the employer until the deal is completed.
5. <Service delivery>.
At this stage, the service is being provided, and the two parties can
contact each other to clarify the necessary details.
6. <The deal is closed>.
After the parties fulfill the terms of their agreement, the deal is closed.
7. <Sending a payment>.
After the end of the transaction, the payment is received by the
specialist.

Basic

Flow

Events

of 8. <Evaluation of the service>.
The parties evaluate each other to form a rating.

Alternative Flow 1. <Respond rejection>.
of Events

If the party is not satisfied with the terms of service, it may reject the
response.
2. <The agreement is not signed>.
The party will be notified of the need to sign the agreement until it is
signed or cancelled.
3. <Lack of funds in the account>.

44

The end of Table 12
If there are no funds in the account, the two parties receive a
notification that the work must be postponed until the system receives
payment for freezing.
4. <Premature closing of the deal>.
The deal may be prematurely closed if the terms of the agreement are
not met. In this case, the processes will take place under the conditions
provided in the agreement.
Special

1. <Personal data protection>.

requirements

User’s data should be protected.
2. <Automatic contract drafting>.
The system must contain a template for automatically creating a
contract.
3. <Payment freeze>.
The system must be able to freeze the transaction.

Preconditions

1. <Offer fulfillment>.
Both parties have accounts and have filled in the required fields.
2. <Moderation is passed>.
All documents have been processed and the account is open for the
service.
3. <Offer is created>.
The offer was created by the user and verified by the system.

Postconditions

<Service is provided>
The specialist has rendered a service to the business, the payment has
been completed, and both parties have access to their assessment.

Use Case <Pay for the service>. This case allows the Startup team to for the service. The
description of the use case is presented in Table 13.
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Table 13. Use case <Pay for the service> description.
Case name

<Pay for the service>

Actor

<User>

General

Flow

of This case begins when the deal is signed. Startup team should fulfill

Events

the payment data and confirm the transaction. Then the money is
frozen until the deal is canceled.

Preconditions

and This action is available for registered Startup Teams which have

Requirements

signed the deal. The service must support online payment in
various ways.

Use Case <Proceed the transaction>. This case allows the Billing system to proceed the
payment and prepare transaction documents. The description of the use case is presented in
Table 14.

Table 14. Use case <Proceed the transaction > description.
Case name

<Proceed the transaction>

Actor

<Billing system>

General Flow of This case begins when the Startup performs the payment. System
Events

automatically processes the transaction, producing transaction
documents. Then it freezes the money until the deal is canceled. After
deal cancelation, money should be forwarded to the specialist.

Preconditions and The deal should be signed. The service must make payments, as well
Requirements

as create related documents.

The description of Use cases is the first stage of the system design. Further diagrams will
follow, fully reflecting the principle of operation of the future service.
3.3.2

Domain model

The starting point of a system design is to define basic objects, such as classes and artifacts.
The diagram illustrating the main objects of the system is the Domain Model, which is shown
in Figure 16. The domain model is a tool for recording and defining business terms that are
identified during the analysis of business requirements. Within the framework of this model,
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a single definition of terms and their relations is formed. In the future, these objects can be
referenced. It is important that in the domain model, terms are modeled as class elements,
which allows you to associate them with other elements [44].

The domain model describes real business concepts that should be reflected in the system.
Concepts include business data and business rules that apply to the data. Thus, the domain
model allows you to correctly implement the business needs in the software [45].

The supporting service domain model represents following classes: Users, Team account,
Specialist account, Search interface, Documents database, Deals, Security, Marketplace
accounting, Deal-supportive documents. Each class has certain attributes, and each attribute
has its data type (integer, string, unique type, etc.). There are relationships between classes
of various types: aggregation, association, etc. An example of the aggregation relationship
is between the Deals and Deals-Supportive documents. These classes are linked by a oneto-many relationship – single deal contains several supporting documents.

Figure 16. Domain model.
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3.3.3

Deployment diagram

Deployment diagram, illustrated on Figure 17, allows to consider the infrastructure of the
new service at the technical level (hardware and software). Enterprise applications often
require some IT infrastructure for their work, store information in databases located
somewhere on the company's servers, call web services, use shared resources, and so on.In
such cases, it is useful to have a graphical representation of the infrastructure on which the
application will be deployed. This is what deployment diagrams, sometimes called
deployment diagrams, are for. Deployment diagram is used in modeling the static
deployment view of a system (hardware topology) [46].

The physical representation of a software system cannot be complete if there is no
information about which platform and computing facilities it is implemented on. Of course,
if you are developing a simple program that can run locally on the user's computer without
using any peripherals and resources, then there is no need to develop additional diagrams.
However, when developing enterprise applications, the situation is quite different.
First, complex software systems can be implemented in a network version on various
computing platforms and technologies for accessing distributed databases. The presence of
a local corporate network requires solving a whole set of additional tasks for the rational
placement of components on the nodes of this network, which determines the overall
performance of the software system.

Secondly, the integration of the software system with the Internet determines the need to
address additional issues in the design of the system, such as ensuring security, cryptographic
security and stability of access to information for corporate clients. These aspects depend to
a large extent on the implementation of the project in the form of physically existing system
nodes, such as servers, workstations, firewalls, communication channels, and data
warehouses.

Finally, the technologies of data access and manipulation within the framework of the
general client-server scheme also require the placement of large databases in various
segments of the corporate network, their backup, archiving, caching to ensure the necessary
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performance of the system. These aspects also require visual representation to specify the
software and technological features of the implementation of distributed architectures.

The deployment diagram is designed to visualize the elements and components of the
program that exist only at the stage of its execution (runtime). In this case, only components
are presented instances of the program that are executable files or dynamic libraries. Those
components that are not used at the execution stage are not shown in the deployment
diagram. So, components with program source texts can only be present in the component
diagram. They are not specified in the deployment diagram.
The deployment diagram contains graphical representations of processors, devices,
processes, and the relationships between them [47].
Startup supporting service’s hardware is represented by a cluster of servers realized as a
single ecosystem. There is a web server since the service is provided via the web site and the
application server as well as the DB server for all the backend operations and data storage.
Servers connect over TCP/IP protocol. In addition to the internal structure, the system
provides gateways for external devices of users and managers. The connection of user
devices is implemented via the HTTP/HTTPS protocol, as well as access to the payment
gateway [48].

The web server hosts the website interface and the management interface of startup
supporting service, while the application server hosts the back-end systems that implement
the platform's functionality and perform data analysis. The separated database server stores
data about documents, offers, and contracts.

The backend server contains the applications which provide the processing of all the
system’s operations.

Users interact with the website and use the provided tools. The website server exchanges
data with backend server which operates the data and responds to the user with the
appropriate processed data. The backend server uses DB server databases to proceed the
service and update the data.
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Figure 17. Deployment diagram.
3.3.4

BCE diagram

Robustness analysis fills the gap between analysis and design. A robustness diagram is a
pictorial representation of the behavior described by a use case, showing both participating
classes and software behavior, although it intentionally avoids showing which class is
responsible for which bits of behavior. The BCE (Boundary-Control-Entity – boundarycontrol-Entity) approach is an approach to object modeling based on a three-factor
representation of classes [49].

In a properly designed package hierarchy, an actor can only interact with boundary objects
from the BoundaryPackage package, entity objects from the EntityPackage package can only
interact with control objects from the ControlPackage, and control objects from the
ControlPackage can interact with objects of any type.

The main advantage of the BCE approach is the grouping of classes in the form of
hierarchical levels. This contributes to a better understanding of the model and reduces its
complexity.
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Figures below show BCE diagrams describing use cases of the Startup supporting service’s
system.

3.3.4.1 User and document checking system
An illustration of the interaction between the user and the document verification system is
shown in Figure 18.

Unregistered user course: User opens the Startup supporting service website and on the main
page, he sees the opportunity to create an account, or log in, displayed by the system.

First flow: User chooses the create an account option. The user fills the data and attaches the
documents about education and work experience. The system checks the Data and sends
documents to the Documentation checking system. After the Documentation Checking
manager verifies the data, system processes the registration, storing data in the Account
entity.

Second flow: The user clicks to log in and the system processes log in based on the Account
entity and if the user logged in before, the system “remembers” account information, so then
the user starts from the main screen.

Registered user course: User opens the Startup supporting service website and the system
displays the Main page, log in (and create account) screen.

First flow: The user clicks to log in and the system processes log in based on the Account
entity and if the user logged in before, the system “remembers” account information, so then
the user starts from the main screen. Then the user goes to create the offer screen and creates
the offer, then the offer entity is created in offers database. The backend system then
processes the offer and checks documents and data using offer entity and account entity.
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Figure 18. BCE user and Document system diagram.

3.3.4.2 User and account analysis and rating system
An illustration of the interaction between the user and account analysis and rating system is
shown in Figure 19.

Registered user course: User opens the Startup supporting service website and the system
displays the Main page, log in (and create account) screen. The logging in process is omitted.

First flow: The user clicks to log in and the system processes log in, so then the user starts
from the main screen. The user chooses the search for offers. The backend system processes
the search based on Offer base entity. Then displays the search results on same screen. After
that the user chooses the interesting offer and clicks on it. The offer displays on Offer screen.
The Account analysis and rating system displays the offer, analyzing the offer entity and
displays the relevant user score analyzing account entity. Also, the Account analysis and
rating system shows the most similar offers as an ad on the offer screen.

Second flow: The user clicks to log in and the system processes log in, so then the user starts
from the main screen. The user chooses to view the deals he has on a deal screen, so the
backend system shows him the relevant deals using deal entity and deals db. User goes to
finish the deal screen and then to rate the counterparty screen. As a result, he sets the user
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rating, and the Account analysis and rating system processes it and updates the user score in
an account entity.

Figure 19. BCE user and account analysis and rating system.

3.3.4.3 User and billing and deals management system
An illustration of the interaction between the billing and deals management system is shown
in Figure 20.

Registered user course: User opens the Startup supporting service website and the system
displays the Main page, log in (and create account) screen. The logging in process is omitted.

First flow: The user clicks to log in and the system processes log in, so then the user starts
from the main screen. After the search for offers user reaches the offer screen and responds
to the offer. The backend system nidificates the counterparty and to close the deal screen.
then the back-end system creates the contract using the account entity and document
database. User goes to the sign the contract screen and signs the contract. Backend system
processes the transaction using the deal entity and user goes to transaction screen, makes the
transaction. The billing and deals management system manages the transaction data.
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Second flow: The user clicks to log in and the system processes log in, so then the user starts
from the main screen. The user chooses to view the deals he has on a deal screen, so the
backend system shows him the relevant deals. User goes to finish the deal screen and then
the billing and deals management system forwards the payment to the counterparty.

Figure 20. BCE user and billing and deals management system.

3.3.4.4 Documentation checking system manager
An illustration of the BCE model of documentation checking system manager is shown in
Figure 21.
Manager course: User opens the Startup supporting service website and the system displays
the document checking screen. The logging in process is omitted.

First flow: Manager clicks to log in and the system processes log in, so then the manager
starts from user documents checking screen. After he verifies that all the needed documents
are uploaded, the background system proceeds the check and offers the Document validity
checking screen. The manager verifies the documents, and the backend system proceeds the
check updating the data in account entity.

Figure 21. BCE documentation checking system manager.
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3.3.4.5 BCE account analysis and rating system
An illustration of the interaction between account analysis and rating system is shown in
Figure 22.

System course: The account analysis and rating system operates in background. It is not
operated by manager.

First flow: The system uses the user rating analysis interface to update the user rating, and
then shows the current rating on the offer screen. This changes the data in the account entity.

Second flow: The system uses the user rating analysis interface to update the user rating, and
then shows the current rating on the rate the counterparty screen. This changes the data in
the account entity.

Third flow: The system interacts with the offer analysis interface, classifies the offers, and
displays the current data on the offer screen. The system interacts with the offers database.

Figure 22. BCE account analysis and rating system.
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3.3.4.6 Billing and deals management system
An illustration of the interaction between billing and deals management system is shown in
Figure 23.

System course: The Billing and deals management system operates in background. It is not
operated by manager.

First flow: The system uses the transaction processing interface and manages the transaction
by adding the data to the deal entity. The data is displayed in the transaction screen.

Second flow: The system uses the transaction processing interface and manages the
transaction by adding the data to the deal entity. Upon the deal completion, the system makes
a payment to the counterparty.

Figure 23. BCE Billing and deals management system.

3.3.5

Activity diagrams

Activity diagrams are intended to show the activities that make up a system process and the
flow of control from one activity to another. The start of a process is indicated by a filled
circle; the end by a filled circle inside another circle [44].

3.3.5.1 Activity diagram Document checking manager
An activity diagram of Document checking manager is presented in Figure 24.
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Document checking manager: Manager logins into the system. Then there is authentication
activity and the gateway checks if the entered data is correct. In case of invalid login, the
flow comes back to login activity. After valid login, the manager goes to check the user’s
documents activity. Starting this activity, a parallel fork node is dividing the flow for 3
activities: View educational documents, view experience-supporting documents, view legal
documents.

View educational documents is followed by verifying educational documents activity.
View experience-supporting documents is followed by verifying experience-supporting
documents activity.

View legal documents is followed by verifying legal documents activity.
Then the flow leads document approval activity and then the manager logs out of the system.
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Figure 24. Activity diagram Document checking manager.

3.3.5.2 Activity diagram Search for offers
An activity diagram of Search for offers is presented in Figure 25.

User and backend system: User starts from the main page and logins into the system. Then
there is Validation of the login activity by the backend system and the gateway checks if the
entered data is valid. In case of invalid login, the flow comes back to login into the system
activity.
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After a valid login, user goes to main page screen and starts the search for offers activity.
Then the flow separates in two, depending on search options chosen by user: user can search
for both specialists and startups.

The search for specialists or the search for startups leads to the same getaway and the
backend system proceeds the following activities. First the backend system applies the
search filters and then flow leads to the get relevant offers activity.

The search results are displayed to user and flow leads to the view the search results activity.
The next activity is to view the chosen offer. Then depending on the user’s decision, the flow
separates in two – user can return to the search results or close the deal. The Deal
management will be represented in another activity diagram. The last activity is to log out
the system.
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Figure 25. Activity diagram Search for offers.
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3.3.5.3 Activity diagram Account creation
An activity diagram of Account creation is presented in Figure 26.

User and backend system. User creates an account and fills in the data, the getaway follows
to the backend system and the system verifies the data and sends the verification email.

User logs into the system, and then he needs to provide the information about his account, a
parallel fork node is dividing the flow for 3 activities: provide educational documents,
provide experience-supporting documents, provide legal documents.

The backend system checks if the user data and sends it to the document checking system
where manager proceeds his check.

Document checking manager: Manager logins into the system. Then there is authentication
activity and the gateway checks if the entered data is correct. In case of invalid login, the
flow comes back to login activity. After valid login, the manager goes to check the user’s
documents activity. Starting this activity, a parallel fork node is dividing the flow for 3
activities: View educational documents, view experience-supporting documents, view legal
documents.

View educational documents is followed by verifying educational documents activity.

View experience-supporting documents is followed by verifying experience-supporting
documents activity.

View legal documents is followed by verifying legal documents activity.

If the documents are correct, the manager approves them, otherwise, the user gets relevant
notification and needs to provide the correct documents.

Then the parallel fork node separates flow in two, the manager logs out of the system and
the user gets the object “verified account”.
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User and the backend system. User flow leads to the “verified account” object and then splits
in two, according to user’s decision. User can log out or chose between two things: search
for offers (this flow is described in another diagram) and create an offer. User creates an
offer, the background system checks the info and if the info is correct, approves the offer,
then activates it. User views the active offer and logs out of the system.

Figure 26. Activity diagram Account creation.

3.3.5.4 Activity diagram Create an offer
An activity diagram of the offer creation is presented in Figure 27.

User and the backend system. User starts from the main page and logins into the system.
Then there is Validation of the login activity by the backend system and the gateway checks
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if the entered data is valid. In case of invalid login, the flow comes back to login into the
system activity.

After the log in user goes to the main page, and creates an offer, the background system
checks the info and if the info is correct, approves the offer. User views the active offer and
logs out of the system.

Figure 27 ‒ Activity diagram Create an offer

3.3.5.5 Activity diagram Close the deal.
An activity diagram of the deal closure is presented in Figure 28.
63

User and the backend system. User starts from the main page and logins into the system.
Then there is Validation of the login activity by the backend system and the gateway checks
if the entered data is valid. In case of invalid login, the flow comes back to login into the
system activity.

After the log in user goes to the main page, and searches for offers (this activity is described
in another diagram). Then user views the search results and views the chosen offer and
decides to close the deal.

Document checking system. During this flow system is operating in background and is not
controlled by manager. System checks user documents and verifies it.

Backend system. Creates the deal-supportive documents and generates the contract, attaches
the contract to the deal.

User, backend system, documentation checking system and billing and deals management
system. User signs the contract, documentation checking system verifies the contract signed
by counterparties and allows user to make a transaction. After the transaction is made, billing
and deals management system manages the transaction and backend system updates the deal
with transaction data. User views the updated deal documents and logs out of the system.
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Figure 28. Activity diagram Close the deal.

3.3.5.6 View a deal and rate the counterparty
An activity which allows view a deal and rate counterparty is presented in Figure 29.

User and the backend system. User starts from the main page and logins into the system.
Then there is Validation of the login activity by the backend system and the gateway checks
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if the entered data is valid. In case of invalid login, the flow comes back to login into the
system activity.

After the log in user goes to the main page, and views personal deals. The backend system
shows the relevant deals and user’s flow separates in two: user can view the deal and rate
the counterparty. After user rates the counterparty he logs out.

Account analysis system. Calculates the relevant user score and updates it in the account
data.

The presented models give a detailed idea of the future system, describe the actions of the
persons involved in the work of the service and the function that it should perform. Further,
these diagrams will serve as a guide for developers.
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Figure 29. Activity diagram View a deal and rate the counterparty.

Thus, the modeling of the service was carried out, and its main functionality was determined
at this stage of development. After that, it is necessary to define a project plan.

3.4 Project plan and schedule
In any project, the pre-investment and investment phases require careful consideration of the
work schedule and the list of resources involved. It is necessary to define the stages of work,
specify the resources used, necessary for the implementation of these stages, and establish
the relationship between the stages [50].
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3.4.1

Project management methodology

The best practice for software development is the usage of Agile methodology Development takes place incrementally. First of all, the team strives to get the minimum
viable product, constantly receiving feedback, and on its basis adding functionality [51].

Work is organized in sprints (usually two weeks), where tasks are distributed, developed,
tested, and adjustments are made to the initial plan, if necessary. Proposed process diagram
is shown in Figure 30 [44].

Figure 30. Service development project steps
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Flexible methodologies are widely used because the gradual build-up of functionality based
on checking its compliance with the needs, allows the team to achieve the highest quality
results. As a result of development, the team gets the product that users need. This approach
also allows developers to track and minimize errors, as each version of the product is tested
on users. Thus, with this approach to development, the team will get a working product
faster, and reduce the number of errors in the final version of the service.

3.4.2 Project resource planning
Resource management is one of the main aspects of project management, which includes the
processes of planning procurement, supply, distribution, accounting, and control of
resources, usually labor and logistics.

Resources are the supporting components of an activity, including workers, energy,
materials, equipment, and so on. Accordingly, a resource requirement function can be
associated with each activity. Each time estimate is based on the allowable use of a certain
number of resources, and therefore, when we first calculate the duration of the project, the
use of resources ahead of time can be calculated [52].

The task of resource management is to ensure their optimal use to achieve the goal of project
management - the formation of the project result with the planned indicators.

Resource planning is not only the development and analysis of resources and works that are
aimed at achieving the project goals, but also the development of a resource allocation
system, control over the progress of work (comparison of actual and planned parameters of
work, selection of corrective actions), selection of workers [53].

To implement this project, three participants are required: two developers, one of whom
performs the tasks of a project manager and a system architect, as well as a designer.

The project manager must have the following competencies:
1. Formulate project product requirements.
2. Create technical documentation.
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3. Perform market analysis.
4. Develop work schedule and determine of project resources.
5. Estimate project costs.
6. Calculate the economic efficiency of the project.
7. Analyze the quality of project operations.
8. Assess project risks.

The developer must have the following competencies:
1. Creating an architectural design.
2. Creating a database.
3. Back-end development.
4. Testing.

The designer must have the following competencies:
1. UX design.
2. UI design.
3. Prototyping.
4. Graphic design.
5. Front-end development.

Each process takes a certain amount of time, occupies certain workers, and carries outputs
(documentation), which was specified in the Table 20.

Table 20. Project steps description.
Project steps

Time

Team member

Results

Feasibility study

5 days

Project manager

Feasibility report

Planning

3 days

Project manager

Schedule
Budget

Requirements
Elicitation and
Analysis
Requirements
Specification

14 days

Project manager,
stakeholders

Service
requirements
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Results description
Justification of the necessity
and expediency of creating a
product, market analysis
Drawing up an estimated
schedule
of
project
operations
with
an
assessment of the resources
required for them
Defining functional and nonfunctional
service
requirements

The end of Table 20
Requirements
validation
Tasks formation

Service models

3 days

Project manager

Architectural Design

System architect

Interface design

UI/UX designer

Components design

14 days

Developer

Tasks list
System
architecture
Interface
Specification
Component
Specification

Software prototyping

UI/UX designer

Prototype

Database design

Developer

Database
specification

Tasks distribution

Project manager

Sprint plan

Development

Developers

Code

Designer

Design

Project manager

Testing results

Debugging

Developers

Fixed code

Intermediate
Acceptance testing

Users

Intermediate
review

Test preparation

Project manager
(Tester)

Test scenarios

Design
Component testing

5x2
weeks
(sprint)

Debugging

Project manager
(Tester)
Developers

Acceptance testing

Users

System testing

Total

14 days

Testing results
Fixed code
Final review

Visualization
of
the
functionality and main
elements of the service in the
form of models
Defining and setting tasks to
complete development
System components
visualization
Description
of
user’s
interactions
Description of component
requirements.
Visual representation of the
future service
Description of the database
structure and requirements
Daily tasks distribution and
control
Development of a part of the
future system
Visual design
Checking the system for
performance and errors
Fixing
the
occurred
problems
Comments on the system for
future planning
Preparing scenarios for
testing
service’s
performance
Performing testing
All problems are fixed
Verification
of
users’
satisfaction.

18 weeks

Even though flexible methodologies do not imply a clear schedule of work, and primarily
seek to bring the product to market, the estimated time of development of the service was
estimated. Thus, the estimated development time of the described product will take almost
5 months.
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4

DISCUSSION AND CONCLUSIONS

In this work, a study of the factors that affect the low ratio of women entrepreneurs were
conducted. According to statistics, the number of male entrepreneurs, especially in the
technical field, is many times higher than the number of women. Such low diversity draws
public attention, and questions why women do not become or become entrepreneurs.

To determine the reasons, a literature review was conducted, which led to the conclusions
presented in Figure 1. According to this scheme, the main stopping factors are the pressure
of stereotypes, the lack of role models, as well as attachment and care for the family. As a
result, women are not inclined to take risks. They start an entrepreneurial career under the
pressure of external factors. It is also noted that they most likely have higher education and
rich working experience.

To study the situation in Finland and compare it with the results obtained from the literature
review, it was decided to conduct interviews with ten women entrepreneurs. Based on the
scheme, the questions presented in Table 1 were compiled.

The data obtained during the interview was open-coded and categorized. As a result, a new
scheme was drawn up, as shown in Figure 2. It was revealed that in contrast to the results of
the literature review, Finnish entrepreneurs decided to start their business under the influence
of internal factors. During the study, the stopping factors discussed earlier were confirmed,
but the interviewees noted that they received support from their family, as well as from the
environment. Networking activities and quotas provided for women compensate the
influence of stereotypes.

A second round of interviews was conducted to confirm the results. To do this, a list of
questions was compiled to confirm, reject, or supplement the proposed primary theory.
According to the results of the second interview, the general view of the theory was
confirmed, but some expressions were chosen more precisely.

To consider the situation from different sides, a survey was also conducted among female
students. The survey sought to understand whether they have plans for an entrepreneurial
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career and what influences their decision. The survey also aimed to supplement the theory
obtained from the interview.

Responses were collected from 49 participants. They confirmed the earlier findings. Even
though the survey was conducted mainly by students of technical fields, a small part of them
considered opening a technical-oriented business. The main reasons include the fear of
taking big risks, stereotypical upbringing, as well as a simple reluctance to become an
entrepreneur, as a less attractive career direction. For a more confident choice in an
entrepreneurial career, they need additional support.

As a result of the research work, the most acute problem in business development, both
among women and men, was identified - it is getting investment.

The analysis of the literature showed that an important role in obtaining investment is played
by such accompanying documents as a business plan, prototype, etc.

To help prepare these materials, it was decided to develop a service that provides start-up
teams with the opportunity to find qualified specialists in this matter to perform services.
Thus, the service will have a functionality similar to freelance marketplaces.

Based on the advantages and disadvantages of similar services, the key requirements for the
system were formulated.

To represent the future system, a modelling in UML notation was performed. This practice
allows to create an accurate vision of the system for developers and get the desired results at
the end of the project. The paper presents the Use Case diagram, Domain Diagram,
Deployment diagram, BCE, and Activity diagrams.

Further in the work the project plan is given. According to the plan, work on the creation of
the service will take almost five months. Three employees are provided for the work, namely
two developers, who also perform the work of a project manager and a designer.
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Both the theoretical and practical parts of this thesis have potential for future research. In the
future, the motives and problems encountered among male entrepreneurs could be
considered to find out how much influence gender stereotypes have on women or whether it
is all depends on the personal qualities of the entrepreneur. On the part of the system,
multiple improvements are possible in subsequent releases, starting from expanding the list
of services provided, ending directly with the functionality of the service.
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5

SUMMARY

In this thesis, a study was conducted aimed at studying the characteristics of women in
entrepreneurship, their motives, and difficulties. Next, the design of a service that can
support young companies at the start of their development is carried out. The relevance of
the study was justified by the low ratio of women in entrepreneurship.

During interviews among women entrepreneurs in Finland, it was revealed that they became
entrepreneurs because of the influence of related factors. They had the idea, the relevant
experience, and the support from the environment. While the survey among students who
are not entrepreneurs, as well as the responses of the interviewees, showed that the main
reason for the reluctance of women to become entrepreneurs is self-doubt, lack of support,
the pressure of stereotypes and the lack of a role model.

As the main problem voiced by women entrepreneurs, which, as the analysis of the literature
later showed, is a universal problem, is the attraction of investments. That is why the thesis
presents modeling of a support service for entrepreneurs focused on this problem.

The service is based on the model of freelance marketplaces, where entrepreneurs can look
for a specialist in preparing materials for investors. A detailed description of the service is
provided in the UML diagrams. The approximate development of such a service will take
almost 5 months and will require the work of three specialists: two developers and a designer.
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