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Abstract. The low-code/no-code development ap-
proach is an increasingly important domain addressing
many current software development challenges. The
available reports and forecasts point towards very pos-
itive global trends. Therefore, we looked into the pop-
ularity, adoption and use of low-code/no-code devel-
opment approach in the Slovenian environment. This
paper presents the results of a study made within busi-
ness organizations revealing the adoption and accep-
tance of the low-code/no-code development approach
and a usability study of the representative low-code/no-
code development tool, expressed with SUS, UMUX
and UMUX-Lite. The results reveal that the use of
the low-code/no-code development approach in Slove-
nian organizations is lower than reported by global re-
search. However, a significant overlap can be found in
many areas, including reasons for not using the low-
code/no-code development approach. According to the
encouraging results of a usability study and the positive
expectations related to the low-code/no-code develop-
ment approach, positive changes are expected.
Keywords. LCNC, use, adoption, prevalence, usabil-
ity, companies, SUS, UMUX, UMUX-Lite

1 Introduction

Rapid changes have a significant impact on the devel-
opment process itself and consequently also on com-
pany productivity and agility. The low-code/no-code
development approach is an important concept ad-
dressing current challenges in the software develop-
ment domain. Its origins date back to 1980s when rapid
application development (RAD) tools were introduced
as an alternative to traditional text-based development
environments (Wong et al., 2019). However, its re-
cent popularity can be attributed to the growing impor-
tance of digital transformation (Hecht, 2019; OutSys-
tems, 2019; Bloomberg, 2017).

Many benefits to the low-code/no-code development
approach can be found. Its use can speed up the devel-
opment process and, consequently, lower costs (Ploder
et al., 2019). Also, it reduces the connection to IT de-
velopers and allows for the integration of other depart-
ments in the development process (Wong et al., 2019;
Ploder et al., 2019; Pantelimon et al., 2019). The low-
code/no-code development approach is supported by a

variety of available platforms. According to Gartner’s
Magical Quadrant, visible representatives are the tools
provided by Microsoft, Mendix, Salesforce, OutSys-
tems and Appian (Vincent et al., 2019).

The forecast and assumptions about the use of low-
code/no-code development platforms follow a positive
curve. By 2024, more than 65% of applications will
be developed using the low-code/no-code development
approach and by the same year, more than 75% of large
enterprises will use at least four low-code/no-code de-
velopment tools (Wong et al., 2019). Even more, one of
the available reports (OutSystems, 2019) indicates that
39% of the questioned organizations have already in-
vested in the low-code/no-code development platform
and 41% of the respondents answered that they have
already implemented a low-code/no-code development
approach.

While the above-mentioned forecasts and results ap-
ply on a global scale, the aim of this research was to
look into the state of low-code/no-code development
in Slovenia. Two complementary studies were imple-
mented since the perceived positive usability can in-
crease the intended use of the low-code/no-code de-
velopment approach in the future. Therefore, the first
study was aimed at researching the use of the low-
code/no-code development approach in Slovenian or-
ganizations. A survey was conducted on the atti-
tudes towards a low-code/no-code development and the
adoption of available tools and platforms. Secondly, a
usability study was done within the master students of
the IT-related study program. Based on their practical
experiences gathered in the study course, the usability
of the used low-code/no-code tool was evaluated.

Consequently, our research followed the research
questions:

o What is the attitude toward the low-code/no-code ap-
plication development and related tools in Slovenian
business organizations?

o How do master degree students evaluate the usability
of a low-code/no-code development tool?

This paper is organized as follows. Section 2
presents the results of a study revealing the acceptance,
adoption and popularity of low-code/no-code develop-
ment in the Slovenian business environment, and Sec-
tion 3 presents the implemented usability study among



master degree students. Finally, the paper is concluded
in Section 4, where the gathered results are discussed
and compared with related research.

2 Acceptance and adoption of low-
code/no-code development in the
business environment

Positive global trends connected with the use of low-
code/no-code development, suggest that the use of low-
code/no-code development platforms has also appeared
among Slovenian business organizations. To gather
current data, a survey questionnaire was distributed to
potential participants in an online format, allowing for
a greater reach and more convenient completion of the
questionnaire. The structure of the questionnaire fol-
lowed previously used questions by related global sur-
veys. However, some, and in our opinion important
questions, were added.

The invitation was answered by 78 participants
within Slovenia, thus constituting a survey sample.
The majority of respondents, 34.6%, were employed
in small companies that have between 11 and 50 em-
ployees. 28.2% of the questioned participants were
from companies with more than 250 employees, and
25.6% of the participants were employed in medium-
sized companies, meaning from 51 to 250 employees.
Only a minority, i.e. 11.5% of the participants were
coming from companies with less than 10 employees.
For almost 70% of the participants, software represents
one of their business areas, followed by technology and
the internet, chosen by 50% of participants, and con-
sulting, selected by 34.6% of respondents. 9% of the
companies were from the banking and finance sector,
and 6.4% from the healthcare and pharmacy domain.
5.1% of respondents worked in insurance and 10.3% in
energy.

26.9% companies employ between 50 and 100
people in the informatics department, among which,
47.6% of the companies have between 20 and 50 de-
velopers, and 28.6% companies have between 50 and
100 developers. On the other hand, 16.7% companies
employ more than 100 people in the informatics de-
partment, and 19.3% employ less than 10 people in the
department of informatics. 14.1% of the survey partici-
pants are CIO or CTO, and 5.1% occupy a management
role not connected to IT. 10.3% of respondents were
the head of IT within the company, and 25.6% had the
role of a software architect. 7.7% of respondents were
business analysts, 6.4% quality engineers and 53.8% of
survey participants were developers.

The participants were asked about their familiar-
ity and adoption with low-code/no-code development
in their organizations. The answers are presented in
Figure 1. 50% of management roles responded that
they heard and know about the low-code/no-code de-
velopment. The percentage is similar within techni-

cal roles, 43.6%. 25% of management respondents
already tried low-code/no-code tools, but, only 10%
already use low-code/no-code development approach.
Within the technical roles, only 10.9% of survey partic-
ipants already tried any low-code/no-code tools, while
the percentage of use is similar within management
roles, with 9.1%. The technical roles stand out with
the answer that they did not hear about low-code/no-
code approach before the questionnaire. That option
was chosen by 36.4% of respondents.
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Figure 1: Knowledge and use of low-code/no-code de-
velopment approach and tools within management and
technical roles.

We also asked the members of management if the
low-code/no-code development approach presents a
part of their IT strategy. 20% of the respondents an-
swered that they already use or are planning to imple-
ment low-code/no-code development in the near future.
In contrast, 60% do not intend to use the approach in
their companies. Among those who already use low-
code/no-code development, the approach was used by
least five people. As they stated, the low-code/no-code
tools are used by business users, in one case also by
professional IT developers. In the company that is
planning to start implementing low-code/no-code de-
velopment, tools will be used by professional IT de-
velopers. Since the majority of respondents do not
plan to introduce the low-code/no-code development
approach, we researched the reasons. One of the most
common reasons is the lack of knowledge about low-
code/no-code development and its connected platform
and tools. This answer was chosen by 68.3% of respon-
dents. Other reasons are the concern for commitment
to only one low-code/no-code tool provider, and doubts
about the feasibility of the mentioned approach when
building their applications. The latter reason was cho-
sen by 75%. Some of them were also concerned about
the scalability and security of the application developed
using a low-code/no-code approach, with 43.8% and
37.5% of the selected answers, respectively.

The survey participants who already implement low-
code/no-code approach or are planning its implemen-



Table 1: The opinion of the participants already using low-code/now-code development approach or planning to

implement it in the near future.

1 2 3 4 5 Average
With the approach, it is possible to develop web and mobile 0 % 7.7 % 7.7 % 61.5% 23.1% 4.0
applications for use within a company.
With the approach, it is possible to develop web and mobile 7.7 % 15.4 % 7.7 % 61.5 % 7.7 % 3.5
applications for customers outside the company.
The approach enables successful involvement and better coop- 0% 7.7 % 231% 538% 154 % 3.8
eration with business users in the process of application devel-
opment.
The approach can increase company agility. 0% 7.7 % 154% 462 % 30.8% 4.0
The maintenance of products developed with the approach is | 15.4 % 0 % 308% 462%  1.7% 33
easy.
The implementation of the approach increases the speed of the 0 % 15.4 % 0 % 615% 23.1% 3.9
application’s development.
Using the approach can save a lot of time. 0% 0 % 77% 769 % 154 % 4.1
Using the approach can free up developers’ time to devote their 0% 154% 154% 61.5 % 7.7 % 3.6
time to more complex projects.
The approach is useful for automating repetitive development 0 % 7.7 % 0 % 769 % 154 % 4.0
tasks, such as the development of input forms.
The approach is suitable for the development of mission- 7.7 % 308% 231% 231% 154% 3.1
critical systems.
The approach can contribute significantly to the digital trans- 0% 154% 154% 538 % 154 % 3.7
formation of a company.
Using the approach, more time can be devoted to innovation 0 % 154% 308% 385% 154 % 35
and less to maintenance.

tation in the near future were asked to evaluate differ-
ent statements connected to low-code/no-code devel-
opment. Among all of the participants, 16.7% belong
to this group. The results are presented in Table 1.
According to the answers, they believe that the low-
code/no-code approach is appropriate for the develop-
ment of web and mobile applications that are going to
be used within a company, with an average evaluation
of 4.0 respectively. With a slightly lower score, the par-
ticipants evaluated the option of using a low-code/no-
code approach for the development of applications for
their customers, with an average score of 3.5. Accord-
ing to the answers, the low-code/no-code approach is
appropriate for automating receptive tasks in the de-
velopment process. However, it is slightly less appro-
priate for the development of mission-critical systems.
With an average evaluation score of 4.1, the respon-
dents agreed that the use of the low-code/no-code de-
velopment approach could save a lot of time and could
contribute to the digital transformation of a company,
with an average score of 3.7.

Different no-code/low-code tools and platforms are
available on the market, allowing for a rich choice
among interested companies. Participants who have
already implemented a low-code/no-code approach or
are planning its implementation in the near future were
asked to choose the tools they use or the tools they have
tried and evaluated. The tools Lightning App Builder,
Mendix, Appian and Microsoft Power Apps were cho-
sen by 7.7% each and the tool Oracle APEX by 23.1%.

Participants in the management roles were also
asked about the state of shadow IT within their com-
pany. Shadow IT represents the applications that are
out of sight for the organization’s IT personnel, pos-

sibly presenting an IT security and privacy risk (Out-
Systems, 2019; Gartner, Inc., 2020b). On the other
hand, in citizen development, non-professional devel-
opers use the tools approved by IT, but, if not managed
properly, they can present the same risk as shadow IT
(OutSystems, 2019; Gartner, Inc., 2020a). 50% of the
respondents were of the opinion that shadow IT does
not present a risk for their organization, however, they
are aware that it exists. A small portion, 10% of par-
ticipants, perceive shadow IT in their company as a
risk, while 40% were of the opinion that shadow IT
does not exist in their company. A similar question
looked into measurements taken to address challenges
connected to shadow IT and citizen development. Only
10% answered that they had chosen the low-code/no-
code tools and platforms that had to be used within cit-
izen development in order to mitigate the possible risk.
Others, either did not have an application developed by
business users or their IT department does not manage
shadow IT and citizen development, or tries to control
those fields with limited resources.

According to positive expectations connected to
low-code/no-code development detected in many avail-
able reports, the same question was also asked of
Slovenian organizations. Among members of manage-
ment, the opinion was perfectly split: 50% of the re-
spondents believed that the positive expectations con-
nected to low-code/no-code development will come
true, and 50% disagreed. Among participants in tech-
nical roles, the opinion is slightly more pessimistic.
41.8% agreed with a positive outcome, while 58.2%
did not share the positive view.

Consequently, their relationship to low-code/no-
code development approach and related tools is ex-



pected. The results are presented in Figure 2. The
most frequent answer among management and tech-
nical roles was sceptical, at 45% and 41.9% respec-
tively. That emotion was followed by undecided, which
accounted for 35% among management and 30.9%
among technical roles. A positive attitude was found
among 30% of those in management and by 29.1% in
technical positions. However, only 10% of members
of management and 18.2% of technical participants de-
fined their attitude towards low-code/no-code approach
as negative.
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Figure 2: Participants’ relationship and emotions with
regard to low-code/no-code development, platforms
and tools.

3 Usability of low-code/no-code
tools by students

The second part of the presented research covers a us-
ability study for the used low-code/no-code platform
representative. Low-code/no-code platforms allow de-
velopment to take place using a graphical interface
instead of with a traditional text-based development
environment (Waszkowski, 2019; Ploder et al., 2019;
Hakimi, 2019). The tools can be used for private a sin-
gle user and in-company applications to visualize data
from various tables and sources. A practical example
of an application developed with a representative low-
code/no-code development tool is an expense tracker
for a specific business department such as vehicle man-
agement. An implementation in Microsoft Power Apps
platform is displayed in Figure 3. The application
was automatically generated from a Microsoft Excel
spreadsheet. It lists all the expenses for a company-
owned car. The left-hand side of Figure 3 presents a de-
tails screen where the rating stars were manually added
using a graphical editor, while the right-hand side of
Figure 3 shows all expenses by the service provider.
The graphical representation was added manually us-
ing the graphical editor in Microsoft Power Apps.

The Power Apps was used as a part of practical
work conducted in the Informatics and Communica-
tion Technologies master study program. We used Mi-

crosoft Power Apps since it is included in the Microsoft
Office 365 package used by the University of Maribor
(Leung, 2017). The students’ assignment was to de-
velop a simple application in order to get familiar with
the low-code/no-code development tool. According to
the students’ responses, and our practical experience
with the example application, the main advantages of
using a Power Apps tool can be summarized as:

o The interface is intuitive and easy to use.

¢ Automatic screen generation.

¢ Quick implementation of simple applications.
o Simple integration with a database.

o Instant application testing after each change.

As students have pointed out, the approach is appro-
priate for use as a minimally viable product for higher
tier applications. The main disadvantages of the ap-
proach using Microsoft Power Apps can be summa-
rized as:

o Unreliability in operation and common problems
with Excel table connection.

o Weaker performance.

o Difficulty adding items that are not in the Microsoft
Excel table.

o Unknown errors disappearing after restarting the ap-
plication.

o Weak official documentation.

o Lower tool adoption, resulting in less support on the
internet.

o No automatic saving of the work, resulting in lost
work.

Following a hands-on approach, a usability study
was conducted amongst 35 first grade master’s degree
students. A five point Likert scale was used for stu-
dents to self-grade their knowledge of common pro-
gramming languages (Joshi et al., 2015). The stu-
dents evaluated the knowledge of the programming
languages that they encountered during their studies.
The average scores are displayed in Table 2. Accord-
ing to the results, students are most familiar with C#
and JavaScript, which are both higher level languages.
Consequently, we assumed that students would be fa-
miliar with low-code/no-code development tools since
they represent an even higher level of abstraction from
computer details.

Most of the students have at least two years of
programming experience due to their undergraduate
studies, while on average, they have four years of
experience. 37.1% of students did not know low-
code/no-code development before the study course,
while 11.4% were familiar with low-code development
or have used it before. The rest of the respondents had
already heard of the mentioned tools but did not use
them in practice. The results coincide with the data
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Figure 3: Example of an application developed in Microsoft Power Apps using the automatic generator from

Microsoft Excel table.

Table 2: Average grades of students’ programming
knowledge.

Average grade
Java 3.23
C++ 2.57
C# 4.03
PHP 2.57
JavaScript 3.83
Python 2.83

about the use of the low-code/no-code tool in practice.
The majority, or 87% of the students, answered that
they never used low-code/no-code tools in business en-
vironments.

According to the low usage, which was also detected
among a Slovenian business organizations, the usabil-
ity of the used Power Apps tools was researched. The
System usability scale (SUS) was used. The score can
provide an insight into subjective perceptions of the us-
ability of the evaluated system (Brooke, 2013). Stu-
dents were asked to grade ten statements about the used
tool answering with a five point Likert scale:

1. I think that I would like to use this system fre-
quently.

2. I found the system unnecessarily complex.

3. Ithought the system was easy to use.

4. Ithink that I would need the support of a technical
person to be able to use this system.

5. I found the various functions in this system were
well integrated.

6. Ithought there was too much inconsistency in this
system.

7. 1 would imagine that most people would learn to
use this system very quickly.

8. I found the system very cumbersome to use.

9. Ifelt very confident using the system.

10. I needed to learn a lot of things before I could get
going with this system.

We calculated the SUS value for each student ac-
cording to their answers using the process described
by Brooke et al. (1996). The maximum SUS score
is 100, however, an average SUS result for Microsoft
Power Apps tools was 65.64, with a standard deviation
of 12.21 and median of 67.5 as displayed in Table 3.
A different interpretation of the SUS score exists. Ac-
cording to Brooke (2013), a score of 65.64 can be ex-
plained as OK. It would, furthermore, receive a grade D
and be on the higher margin of acceptability (Brooke,
2013). There is a slight negative correlation with a cor-
relation coefficient of -0.283 between students’ aver-
age skills in programming languages and SUS results,
which means that the Microsoft Power Apps tool is
evaluated as more usable for people with less experi-
ence in programming.

The usability metric for the user experience
(UMUX) and its lighter successor UMUX-Lite was
also obtained from surveyed students. UMUX is a
quicker way to assess system usability with fewer ques-
tions for respondents. Compared to 10 questions in
SUS, UMUX contains only four questions, where two
of them are positive and two negative, measuring us-
ability components’ effectiveness, efficiency, and satis-
faction (Finstad, 2010). Similarly, as SUS, it can score
between 0 and 100 (Finstad, 2010). On the other hand,
UMUX-Lite simplifies UMUX even more with only
two questions (Lewis et al., 2013). Therefore, we used
the following statements to obtain UMUX and UMUX-
Lite results:

1. The system’s capabilities meet my requirements.

2. Using this system is a frustrating experience.

3. T have to spend too much time correcting things
with this system.

4. This system is easy to use.

For calculating UMUX-Lite, we have used the first



Table 3: Results of SUS, UMUX and UMUX-Lite usability metrics based on survey responses.

Arithmetic mean | Median | Mode | Standard deviation Correlation coefficient (average
knowledge of programming
languages)
SUS 65.64 67.5 65 12.21 -0.283
UMUX 66.43 68.75 75 16.71 -0.327
UMUX-Lite 67.24 71.65 71.65 11.55 -0.417

and fourth statement. As shown in Table 3, the calcu-
lated average score of UMUX is similar to the case of
SUS, at 66.43. However, a slightly larger negative cor-
relation coefficient on programming language knowl-
edge can be detected, which furthermore supports the
statement that the tool is more suitable for beginners
in programming (Lewis et al., 2013; Finstad, 2010).
As shown in Table 3, the average value of the metrics
UMUX-Lite is 67.24. The graphical representation of
all of the used usability metrics is presented in Figure
4.
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Figure 4: The graphical representation of the results of
SUS, UMUX and UMUX-Lite.

At the end of the questionnaire, we also asked
students about their expectations connected to low-
code/no-code development. As detected within Slove-
nian business organizations, the current adoption of
low-code/no-code development is rather low. How-
ever, a fair percentage of respondents believe in posi-
tive forecasts connected to low-code/no-code develop-
ment. With an average score of 2.7, students’ expecta-
tions are somehow pessimistic, not coinciding with an-
swers from the business environment. But still, the por-
tion of entirely negative responses is small, since more
than 50% of the respondents answered with a neutral
choice.

4 Discussion and conclusion

This paper presents the results of a study researching
the use and adoption of low-code/no-code development
in the Slovenian business organizations, and the usabil-
ity study of a representative of low-code/no-code de-
velopment tool implemented among master degree stu-
dents. The survey was answered by 78 business par-
ticipants and 35 students. Since the sample size was
small, the results could not be generalized, but still of-
fer a great insight into the current state of affairs.

According to the gathered data, only a small portion
of organizations in Slovenia are already using a low-
code/no-code development approach, just 10%. What
is more, 60% of respondents said they do not plan to
use the mentioned approach in the near future. By con-
trast, the results of global research (OutSystems, 2019)
significantly differs, showing that 41% are already us-
ing the low-code/no-code development approach. The
low adoption of the low-code/no-code development ap-
proach in the Slovenian environment can also be de-
tected by the students’ answers, since only 5.7% of
students have already used or know low-code/no-code
development tools.

The main reason that business organizations in
Slovenia do not use the low-code/no-code development
approach are doubts about the feasibility of the men-
tioned approach when building their applications, the
lack of knowledge about low-code/no-code develop-
ment and the connected platform and tools, and a con-
cern for getting committed to only one low-code/no-
code tool provider. The top three answers coincide with
the results of global research (OutSystems, 2019), al-
though the order differed. The most common response
within Slovenian companies was the third place answer
in global research. The agreement between Slovenian
and global research can also be detected for the kinds
of projects that low-code/no-code development is used
for. Both put the applications that are used within the
company in first place. Furthermore, the opinion of
Slovenian respondents that the low-code/no-code ap-
proach is appropriate for automating receptive tasks is
aligned with the results of a global survey (IDC, 2019).
The numbers connected to shadow IT also align. 40%
of the asked Slovenian business organizations were of
the opinion that shadow IT does not exist in their com-
pany. The percentage in global research (OutSystems,
2019) is 36%. In Slovenia, 10% of participants per-
ceive shadow IT in their company as a risk, which can
be compared to a global percentage of 15%.



The second part of the presented study looked into
the usability of the Microsoft Power Apps tool. The
tool was used by master’s degree students within a
course assignment, wherein, in the end, the usabil-
ity was evaluated. According to the results, the aver-
age SUS score was 65.64, which can be interpreted as
OK. Similar results were also gathered from UMUX
and UMUX-Lite, with 66.43 and 67.24, respectively.
Since no related study measuring the usability of low-
code/no-code development tools were detected, a com-
parison with related work could not be made.

Based on the gathered results and the comparisons
made with the global survey, we can conclude that
the use of the low-code/no-code development approach
and connected tools in Slovenia negatively deviates
from global results. However, since the respondents
believe in positive expectations connected to low-
code/no-code development, a growth in its use can be
expected in the next few years.
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