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Abstract: Learning and using technology in the workplace are essential for a company’s commitment
to the sustainable development of its resources. Finding competent engineers who can handle
information communication technologies (ICTs) is a challenge for companies. Currently, however, the
ability to use these technologies is limited to technicians with specialized training, and not everyone
can engage in development. Therefore, it is safe to conclude that equity in the use of technology has
not yet been realized. This study aims to analyze, based on actual cases, the necessary conditions
and mechanisms for people with diverse experiences and circumstances, not limited to engineers, to
participate in ICT development to address human resource diversity. The use of technology such as
low-code platforms (LCPs) that have recently emerged on the market has shown that nonprofessional
engineers without programming training can participate in development projects. This research
will be useful to managers in advancing Diversity, Equity, and Inclusion (DEI) strategies in their
workplaces and contribute to organizational research regarding new trends in technology use by
individuals: low codability. The findings of this study are of significant relevance to the Sustainable
Development Goals (SDGs) of decent work and economic growth, as well as gender equality.

Keywords: DEI; diversity management; gender equality; sustainable development; low-code;
generative Al; knowledge management

1. Introduction

Today, the use of information communication technology (ICT) has become an integral
part of the corporate environment [1], and ICT is an important part of this environment.
Additionally, there is a concern that there will be a shortage of engineers involved in the
development and operation of ICT in the future in regions facing problems caused by
environmental changes such as an aging population [2]. Moreover, companies are faced
with the challenge of securing resources. From the perspective of sustainable human re-
source management [3], companies must provide work environments and systems that
enable individuals with different abilities, conditions, and circumstances to play active
roles. Therefore, Diversity, Equity, and Inclusion (DEI) are important factors in the work-
place [4] when considering resource sustainability. To become an engineer engaged in
software development, it is necessary to acquire information technology knowledge, such
as programming languages, and have practical experience in development project work;
however, it is difficult for all individuals to gain experience and learn equally. Therefore,
it is impractical for individuals with different circumstances to change jobs and become
software engineers, and it is imperative for enterprises to consider DEI strategies [5] to
ensure the sustainability of their professional ICT resources.

However, in recent years, the development of IT has brought to the market a type of
technology that differs from conventional general-purpose ICT in terms of opportunities
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for technology use. Low-code platforms (LCPs) [6] and interactive artificial intelligence
(AI) such as ChatGPT [7] have been found to have characteristics that can eliminate the
need for education on ICT technology. If we identify how the use of these technologies
can influence the inclusion of diversity in the workplace and improve equity in the use
of technology [8], it is assumed that we will be able to develop new solutions to promote
DEI through the use of technology. Although this study is mainly a case analysis of the use
of low-code platforms in the workplace, that is, the feature of not using a programming
language, this can extend to interactive Generative Al, which also has the same feature. It
is imperative to study the potential of new technology tools with low-code characteristics
to advance the objectives of the Sustainable Development Goals (SDGs).

1.1. Background and Problem Posed

First, we examined ICT, which has become an integral workplace technology, and
its relationship with DEI. Generally, ICT development in the workplace [9] is limited
to a group of people involved in planning and development, as it is a well-established
requirement that the people involved have knowledge and practical experience with ICT,
such as programming. Other employees are primarily involved in using the ICT installed
in the workplace as a business system to perform their work. In other words, there is a
gap between the planning and development of ICT and its operations, and access to ICT
as a technology is not equally distributed. First, we observe a state in which the inequity
referred to in DEI is limited in terms of access to this technology.

Fundamental systems such as Enterprise Resource Planning (ERP) are designed to
standardize and streamline processes [10]. Generally, business-critical systems clearly
segregate the roles and authority of individuals who use the system and fix and restrict
their job descriptions. Under these conditions, the diversity of individual knowledge and
experience is fixed and limited to the definitions of the roles and positions of authority in
the workplace [11]. Therefore, the company’s ability to draw on the diverse knowledge of
individuals and the expansion of employees’ skill sets and career directions [12] are not
considered. Modern business systems aim to streamline operations, set rules, and clearly
classify roles, as shown in Figure 1, so that the system is restricted to a fixed framework
rather than one that demonstrates diversity and equity.

Business ICT development Touch Point of ICT Authority and roles assigned
stakeholders development touselICT
Role 1
ICT Professionals, | Plan and

Business managers

Consultants Development Role 2
: Role 3
Project managers, _<\ -

Others Operation Role N

View and

Figure 1. Assignments and limitations of roles in the use of IT systems in the workplace.

In a workplace where rationalization, division of employees, and information technol-
ogy have become commonplace, the goal of implementing diversity and equity at the level
of individual awareness seems counterintuitive. Therefore, to realize DEI in workplaces [4]
where ICT has been introduced, it is necessary to propose new and simple ways of using
ICT that can be practiced at each workplace level.

1.2. Manuscript Structure

The following is the structure of this paper:
Section 1 provides an introduction and background to this study. Section 2 presents a
literature review on Diversity, Equity, and Inclusion (DEI) and low-code tools. Section 3



Sustainability 2024, 16, 5327

30f15

describes the research methodology. Sections 4 and 5 present the results of the study.
Section 4 presents the results of a project that utilized low-code development in a company
and a subsequent observation of the evolution of the employees’ skills in information
and communication technology (ICT) over time. Section 5 refers to public databases for
quantitative verification. The results of the qualitative analysis presented in Section 4 are
validated through the quantitative analysis demonstrated in Section 5. Section 6 offers a
synthesis of the characteristics that considerations and low-coding contribute to the field
of DEL Section 7 then presents the responses to the research questions. Section 8 is the
concluding section.

2. Literature Review
2.1. Diversity, Equity, and Inclusion Perspectives on Technology Use

Diversity, Equity, and Inclusion (DEI) are essential elements for organizational trans-
formation and development [13] and are increasingly considered indispensable for organi-
zational success and societal well-being [14]. However, fundamental solutions have yet
to be discovered. Extensive research has been conducted to understand the complexity
of DEI management and develop strategies to foster diverse perspectives and environ-
ments [15]. In the context of how diversity impacts business activities, it has been suggested
that changes in sales, customers, market share, and relative profits are influenced by the
increase in racial and gender diversity [16]. Diversity [17] is defined as the distribution
of personal attributes among the members of an interdependent workplace. Various clas-
sification methods to explain the contents of diversity have been proposed [18]. There is
also a multilevel perspective on diversity, with extensive research focusing on the impact
of team-level diversity on team and organizational outcomes, whereas studies on larger
organizational or societal-level diversity are relatively scarce. Regarding the impact of team
diversity on group performance, Jehn et al. [19] suggest that interactions among members
with different backgrounds and perspectives within workplace teams can enhance a team’s
problem-solving ability and creativity. Furthermore, Jehn [20] suggests that focusing on
different aspects of diversity can have different effects on group performance, implying
that diversity can have both positive and negative impacts.

Additionally, regarding cultural diversity, it is suggested that individuals with differ-
ent cultural perspectives actively discussing within work groups may lead to more creative
and effective solutions [21]. Jackson and Ruderman [22] explored diversity within teams in
organizations, suggesting that organizational diversity promotes creativity and efficiency,
and that teams with diverse backgrounds and perspectives have a higher ability to gen-
erate innovative solutions. Accepting diversity within teams enriches the organizational
culture and results in improved the ability to capitalize on new opportunities and address
various challenges. Cox and Blake [23] suggest the importance of developing strategies to
collect different perspectives from employees with diverse cultural backgrounds and turn
them into competitive advantages to maintain organizational competitiveness. Although
diversity management is a widely recognized management approach, its definition is
ambiguous [24]. Recent research has increasingly explored the impact of the DEI concept
on consumer behavior, market trends, and brand management [25]. Furthermore, Ferraro
et al. [26] examined the importance of DEI for brand managers, providing suggestions for
utilizing DEI to enhance brand value and image, and considering how actively incorpo-
rating diversity contributes to business success. These research trends clearly show that
leveraging diversity and inclusion is essential for business success.

Although many studies on how diversity affects organizations have been conducted,
applied research from the perspective of practice such as how to implement Equity and In-
clusion in the workplace and methods of DEI management [4] is still lacking. Inequality and
disparities in the use of computer technology have been discussed as digital divides [27,28].
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2.2. Low-Code Development and Interactive Generative Al Tools

Recently, organizations have begun using no-code/low-code development platforms [6] to
create applications for digital transformation [29]. Organizations drive digital transforma-
tion by adopting low-code platform development [30], which can alleviate past software
development problems. The main feature of no-code development platforms is that flexible
and low-cost applications can be created in a short time by integrating components in a
drag-and-drop manner through a visual interface, without the need for in-depth program-
ming knowledge [31]. This allows organizations to utilize their existing human resources
for application production, instead of requiring specialized software programmers. This
can alleviate difficulties such as the need for software development resources from a sus-
tainable perspective, which require skilled ICT technicians and involve high running costs
for program coding and maintenance [32]. However, low-code application development
platforms are less flexible and have limited functionality because they have their own
specific templates, and developed applications have limited scalability compared with
program-coded software [31]. There are different definitions of no-code and low-code plat-
forms [33]; however, this study uses the term “Low-code platforms” (LCPs) encompassing
those two platforms, as they are handled by employees without programming skills, and
are used without any coding.

Second, if we define low-code features as functions that enable a person to program
a computer without a programming language [34], then we can assume that interactive
Generative Al tools also have low-code-type capabilities. Since its public release in 2022,
the Generative Al tool ChatGPT [35] has captured the world’s attention owing to its sophis-
ticated ability to perform extremely complex tasks and has rapidly increased its enrollment.
ChatGPT has advantages and disadvantages in facilitating teaching and learning, which
include individualized, optimized, interactive learning promotion, and a variety of other
features. However, ChatGPT has inherent problems such as the invasion of privacy, genera-
tion of bias owing to learning data, and generation of incorrect information [36]. New Al
tools can change the way workers perform and learn; however, information on their impact
on operations is limited. Brynjolfsson and Raymond [37] examined the staggered intro-
duction of Generative Al-based conversational assistants in customer support operations
and reported improvements for novice and low-skilled workers but little impact on expe-
rienced, high-skilled workers. The results suggest that access to Generative Al improves
work productivity and that this effect is more likely to affect unskilled workers [37]. Noy
and Zhang [38] examined the impact of generative artificial intelligence (AI) technology, the
assistive chatbot ChatGPT, on productivity and found that ChatGPT increased productivity
in a mid-level professional task. Lower-skilled participants benefited from ChatGPT the
most, suggesting that it has reduced inequality among workers. Therefore, recent research
suggests that Generative Al tools can help improve equity among workers.

2.3. Advantages and Uniqueness of This Study

This study explores a new integrated perspective: the relationship between DEI and
the conditions of ICT use in workplaces, such as low-code platforms and interactive Al
tools. We conducted applied research based on a corporate case study to address the impact
of these new tools on actual business operations and their potential contributions to DEI
in the workplace, considering areas still lacking despite the results of the aforementioned
prior studies. The findings of this study are intended to assist organizational managers in
implementing DEI strategies in the workplace and provide a new perspective on improving
equity through the use of technology in organizational research, such as in studies on DEI
and sustainable resource management.

3. Research Methods
3.1. Purpose of This Study

This study aims to examine whether low-code tools, which appear to attract a more di-
verse user base than traditional ICT requiring conventional programming skills, contribute
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to DEI, and to enhance the understanding of the characteristics that promote DEI in the
workplace. By uncovering this insight, it will be possible to more accurately understand
how to use tools to advance workplace DEI strategies, thus benefiting managers and orga-
nizational researchers in their practical endeavors. To achieve this objective, the following
research question was posed:

Research Questions:

RQ1: How do low-coding tools contribute to workplace Diversity, Equity, and Inclu-
sion (DEI) in the workplace?

RQ2: How applicable are the DEI advancements observed in a large Japanese corpora-
tion across different geographical and organizational contexts?

3.2. Research Methods

Answers to the research questions were proposed through the inference of the hypoth-
esis by case study analysis and verification by interview analysis with relevant parties, in
addition to the results of follow-up observations. Further, a mixed research method was
employed, whereby the results of the case studies and interviews were used for qualitative
analysis, and the results of a questionnaire survey of 1000 general residents were used for
quantitative analysis.

3.3. Field of Study

This study examined the workplaces of large Japanese companies. This is because
many large Japanese companies have already published their DEI policies, target setting,
and systems but are struggling to achieve their goals compared with those in other devel-
oped countries [39], meaning that they are therefore considered suitable for a deep dive
into the profound issues. The case study uses a Project Palette, which was conducted in the
commercial department of a large Japanese company, A. Company A is a global company
headquartered in Japan and is a conglomerate with approximately 300,000 employees on a
consolidated basis as of 2023. Interviews were administered to employees and managers at
Company A’s plants and headquarters. Project 1 (Project Palette), from which data were
obtained, was an internal business reform project conducted by the commercial department
of Company A’s factory in Japan, with the first author serving as the project leader. We used
the results from an internal audit of the situation as of 2021, when Project 1 (Project Palette)
was implemented, and the subsequent natural progression of the situation in 2023. This
project focused on the previously unrepresented knowledge of administrative staff and
women working as assistants, with a focus on representation and conditions that support
equity in their use of technology. We investigated the inhibitions of persons who are not
engineers regarding their use of technology through demonstration of their knowledge, as
well as how technology can provide them with support.

4. Result: Result of Project Palette 1
4.1. Project 1 (Project Palette) Results (2021 End)

Project 1 (Project Palette) was an ICT construction project conducted by working
members under the theme “Sharing Diverse Knowledge”, in which applications and portal
sites were created using the LCP over a period of approximately six months. The applica-
tion was produced by non-engineering clerical members of the team, from specification
studies to implementation, without the intervention of ICT specialists or consultants, which
differentiates this project from typical ICT development projects. The twelve members
who collaborated on Project Palette 1 comprised administrative and clerical groups in the
commercial department of Company A’s heavy industrial manufacturing plant. Before the
project began, members were concerned about their lack of programming experience and
ICT knowledge when they heard about ICT development; however, once they understood
that working with LCP did not require complicated procedures or programming, they
accepted the task.
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Several applications were created in Project Palette; however, the most focused was the
creation framework for knowledge-sharing [40] applications. Eight members contributed
to this workshop on the creation of knowledge applications. By repeating the framework
for sharing and refining the business knowledge of general affairs, which has not been
manualized, from individuals to group members, the group members were able to go
from 0 at the start to producing 94 knowledge applications in six months. The framework
consists of iterations intended to spiral [41,42] of the following four items.

(1) Prepare a memo explaining the procedure (personal);

(2) Review content to improve and add information (group);
(8) Creation of LCP applications (personal);

(4) Review applications and post them on the portal (group).

Additionally, the requirement to create a knowledge-sharing application was initially
met with concern [43], especially by women, who said, “There is nothing to share in
terms of knowledge because it is general affairs work.” However, the result was first a
representation of 223 knowledge memos, followed by group discussions that improved
the content, ultimately resulting in the creation of 94 knowledge-sharing applications
recognized by group members as organizational knowledge assets [44]. Table 1 presents
the transition in the quantity of knowledge units represented by workshop participants
from the beginning to the end of the workshop.

Table 1. Number of members’ knowledge and applications formalized through workshops.

Stage Description Count of Knowledge Units
Workshop Start Before framework no knowledge formalized 0

First iteration Original number of knowledge units shared by individuals at first 223

Second iteration The number of knowledge units after refined by team members 127

Workshop End The number of knowledge units released as an application 94

Two notable results were obtained. First, the organization recognized 94 pieces of
knowledge as shared assets, from a state of tacit knowledge that individuals assumed to
be zero, to the deliverable, known as an application. This demonstrates the diversity of
knowledge and practices of inclusion in the organization. Second, administrative staff, who
had no learning or practical experience in ICT development, implemented ICT production
for business use by the LCP without any special introductory training. They created many
applications and a portal site on which to post them.

4.2. Interviews for Project Palette 1 (2021 End)

In interviews conducted with the eight members at the end of Project Palette 1, we
asked about their impressions of the use of LCP and the asset value of the knowledge-
sharing application(s) they produced. The person in charge, who was mainly active in
creating applications, highly rated the fact that no programming knowledge was required,
saying, “I used to shy away from ICT programming because I was not good at it, but LCP
is very good because there is no programming required and it can be operated intuitively.”
Furthermore, regarding the knowledge application, they pointed out the value of diverse
knowledge being expressed and the importance of being able to refine and recognize
such knowledge as an organizational asset, stating “It was good to be able to understand
other people’s work”, and “I think we created an asset because we all brushed up on the
knowledge that was expressed”. The value of diverse knowledge being represented and
the importance of being able to refine and recognize such knowledge as an organizational
asset were also recognized.
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4.3. Project Palette 1 Follow-Up Results (2023)

To find out what changes Project Palette 1 has brought to the clerical members of
the administrative group, interviews were conducted with seven group members who
had remained in the same department at the end of 2023, asking them to report on the
current situation. Consequently, new changes were observed. One of the members left the
workplace and her results could not be confirmed, but it was confirmed that women tend to
fluctuate their workplaces due to life events and the need for support. Table 2 summarizes
the changes from 2021 (at the time of the project) to 2023 for each person in charge.

Table 2. Changes in involvement in application development (2021-2023).

Group Member A B C D E F G H
Work experience (2021)
Rounded to nearest 5 years 20 20 10 5 5 20 20 %
Job (2021-2023) Assistant Admin Staff
ICT d.evelopment or programing No No Yes No No No No Yes
experience
LCP Usage Status:
Before project start (2021) I I I I I I I I
LCP Usage Status:
At project completion (2021) I I 1 1 I 1 1 1
LCP Usage Status:
Follow-up observation (2023) 1 1 ) 1 1 1 1 1
Question: 1?0 you want to learn No Yes . Yes No Yes No No
programming? (2023)
Question: Do you want to use Al tools in Yes Yes ) Yes Yes Yes Yes Yes

your work? (2023)

I: No experience using low-code platforms. II: Using applications as a user. III: Creating and maintaining
applications. -: No data.

First, we checked the operational status of the knowledge-sharing applications created
during the execution of Project Palette 1 and found that many were left in a state of
stagnation, wherein updates had been delayed but new applications had been added, and
the mechanism itself continued to operate.

Next, when the status of LCP utilization was checked, it was confirmed that after
Project Palette 1, the practical skills of the members progressed further, with new functions
being planned, more applications being created, and other functions being used to experi-
ment with their application to business operations. Assistant B, who had no experience
in ICT development and was in charge of unrelated administrative work at the start of
the project in 2021, was assigned to create and operate applications in the LCP in 2023.
Assistant B, in an interview, said, “I never had the opportunity to learn about ICT and
programs before, but now that I have the chance to be involved in technology, I want to try
it myself”. The first step in unleashing a diverse range of talent is providing opportunities.

4.4. Summary of Project Palette 1

Project Palette 1 proved that specifications, talent, and knowledge that did not exist
before could be built using low-code tools and involving people who had not previously
been directly involved in ICT development in the production of applications. Additionally,
two elements were found to be needed to enable individuals with diverse circumstances
to participate in ICT development in the workplace: (1) reduce the burden of learning
program language and (2) ensure equal opportunities to experience technology use and
support. As a technology specification to help diverse individuals develop their skills, it
is necessary to ensure fairness in individuals’ use of technology. This can be achieved by
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Company size
(number of employees)

Total

1001 or more

301-1000

Less then 300

B Significant shortage O Slight shortage

minimizing the need to acquire prerequisite knowledge and skills, such as programming
languages and low-code tools. However, the introduction of technology into the workplace
alone does not eliminate inequality in use, and environmental support, such as workshops
on the use of technology and advice from those around them, is essential.

5. Comparison with Statistics

To compare the general trend with the Project Palette 1 results, a comparison is made
with survey data from the IPA (Information-Technology Promotion Agency, Japan). The
data in question are derived from the database of a survey conducted by the IPA in 2021
on Japanese companies. A total of 15,000 companies (5000 of which are classified as IT
companies) were invited to participate in the survey, and 1935 companies responded
(a response rate of 12.9%) [45].

First, we analyzed the results of the survey on the demand for IT personnel in com-
panies. Figure 2 illustrates the responses to this question. For companies with more than
1001 employees, 49.8% of respondents indicated that there is a “significant shortage”, and
together with the “slight shortage”, more than 95% of them indicated that there is a short-
age. The same results were observed for companies with 301 to 1000 employees, with a
total of more than 90% of respondents indicating that they are experiencing a shortage. For
smaller companies with less than 300 employees, 59.4% of respondents answered that there
was a shortage. These findings indicate that companies are inadequately staffed relative to
the demand for IT personnel.

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

Responses

No particular excess or shortage

B Excess in some areas 0O Do not know

Figure 2. Responses to the question: “Does your company currently have the requisite number of IT
personnel to implement your business strategy?” created based on [45].

The next step is to examine the situation in ICT education in the workplace. To this end,
we review the results of a survey on the education of IT personnel in companies. Figure 3
shows the results of responses to the question, “What kind of career support do you provide
to your IT personnel development?”. The survey revealed that 37.7% of large companies
(1001 or more employees) and 9.8% of small companies (less than 300 employees) reported
that their companies provide training to improve their employees’ IT skills. This indicates
that there may be inequity in the allocation of time or budget for training. Moreover, 70% of
the companies, particularly among small companies (less than 300 employees), indicated
that they had not implemented any measures, in contrast to the companies that indicated
that they had taken some measures. It is challenging for SMEs to invest in IT training [45].
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Not implemented

Financial support for career development :I;;l

ASSSSSSSSH
é Assignment, change of job title, etc. T |
) ANARIRRIIRNS|
% Career interview by supervisor |
) I
2 SS—3
8 Planned assignment and education T |

]
Development of career paths
ERSRSRSNSN]
Education on careers , .
0% 20% 40% 60% 80% 100%

Responses by company size

Company size (number of employees) OTotal [@1001 or more [E301-1000 M Less then 300

Figure 3. Responses to the question: “What types of career support do you provide for IT personnel
development? (Multiple Selections Allowed)” created based on [45].

The data indicate that two significant barriers to integrating DEI into ICT development
in Japanese companies are the reluctance towards ICT education and investment and the
inequitable opportunities for experiencing and learning technological skills. Consequently,
it is evident that acquiring programming skills is generally challenging for novices, given
the inequities in workplace education. To achieve DEI in the workplace, it is necessary to
provide tools that can address these disparities in access to technology and education.

6. Discussion
6.1. Features of Low-Coding for DEI

This study examines individuals engaging in programming through low-code plat-
forms and the nature of the tasks programmed by them. Not all developers consider
low-code tools the optimal programming solution, as indicated by previous research on
low-code development, because LCPs have their own templates that limit their functional-
ity and restrict their scalability and flexibility compared with coded software programs [31].
According to interviews with engineers at Company A, those proficient in programming
languages expressed dissatisfaction with low-code platforms, citing limitations in function-
ality and time-consuming processes for tasks that could not be fully implemented using
low-code methods. Conversely, interviews with individuals lacking programming skills,
such as administrative staff and assistants, revealed positive feedback, with comments such
as “I had reservations about programming, but low-code platforms are intuitive to use”
and “I never received formal education in programming, but I could still give it a try”. This
indicates a lower resistance to technology use among non-technical users.

The implementation of low-code platforms has facilitated the progress of program-
ming in meticulous tasks not previously considered for systemization, akin to the tacit
knowledge possessed by administrative staff. Therefore, it can be argued that low-code
programming fits well with individuals who possess previously unexpressed knowledge
and have brought their tasks into the realm of socialization [46], thus contributing to the
improvement in DEI within the organization. This relationship is illustrated in Figure 4.
The left circle in Figure 4 represents the technical scope of programming-skilled individuals,
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whereas the right circle represents the technical scope of non-programmers. The overlap-
ping areas signify a shared knowledge domain (related to IT and business). Low-code
application development fits into area (III) of tasks, in which explicit programming is not
feasible owing to unexpressed knowledge.

III

I II

Programing Common Limited
Professional Knowledge / Programming
experience

Figure 4. Identify areas where the use of low codes is beneficial.

If we define low-code features as the capability of individuals to program computers
without the need for traditional programming languages [34], we can infer that interactive
Generative Al tools also exhibit low-code-like functionalities. Therefore, here, we examine
the feature as a low-code function that commands an interactive Generative Al tool in
natural language to obtain the output needed by the individual.

Similarly, the support provided by Generative Al conversational chatbots fits into areas
where advice is required for tasks that have not yet been learned or mastered (Figure 5).
The left circle in Figure 5 represents the knowledge domains of skilled individuals in their
respective tasks, whereas the right circle represents the knowledge domains of non-skilled
individuals. The overlapping area indicates a shared knowledge domain (common-sense
and task-related). Generative Al-based advice fits into area (III) of tasks in which knowledge
is not yet established, and learning has not yet occurred.

II

Shared
Knowledge

III

Tacit
knowledge

I

Formalized
knowledge

Figure 5. Contents programed by low-code type tools.

Turning to the areas newly programmed through the introduction of low-code tools,
and those where advice from interactive Generative Al proved effective, they coincide
with the regions depicted in Figure 5, and both correspond to the shaded areas indicated
in Figure 5 (III). In other words, these areas represent previously unarticulated domains
of personalized domain knowledge and the knowledge gaps necessary for individuals
with limited experience or learning to perform tasks. Given the diverse opportunities and
experiences of learning among individuals, disparities can arise, leading to unfairness.
However, by individually optimizing inputs and outputs through low-code tools, facilitat-
ing the expression of knowledge, complementing knowledge gaps, and promoting fairness
in output can be achieved by adopting IT in the workplace.

Therefore, programming tasks that have been shunned by non-IT engineers in the
workplace and by the majority of the public because of their aversion to them can now be
used to perform complex tasks on computers, such as programming, using the features of
low-code tools.
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6.2. What Are the Benefits of Low-Coding Perspective of SDGs

This section examines the characteristics of low-coding-type software production, with
particular attention paid to the specifications that are the focus of this study based on the
results found throughout this project. Some of the benefits of low-coding for the utilization
aspect of the SDGs include the following: according to the 2023 Global Gender Gap Report,
science, technology, engineering, and mathematics (STEM) occupations are important and
pay well, and they are expected to grow in importance and scope in the future. However, the
percentage of women in STEM occupations remains significantly under-represented. In the
absence of on-the-job training (OJT) for the purpose of learning a programming language,
the development of raw code can be intuitive without language training, thereby enabling
individuals to utilize it without discrimination. Another challenge is that technology
manuals are often written in the majority language, primarily English. Consequently,
individuals who are unable to read English are unable to learn it. Furthermore, in regions
where English is not widely spoken, self-study of technology, such as programming, may
be impeded. In this instance, low-coding policies can be programmed through the sensory
manipulation of a graphic interface (GUI) without the necessity to peruse the text.

Typically, individuals seeking to learn programming must first familiarize themselves
with technical materials written primarily in English and subsequently receive training
in programming through work experience. Nevertheless, it has proven challenging for
women who do not meet the eligibility criteria to secure training opportunities through
practical work (Ministry of Economy, Trade, and Industry). Conversely, in the case of
low-coding, the obstacle of reading English documents and the limited opportunity to be
trained through work experience can be circumvented. It can be reasonably assumed that
low-coding will facilitate the success of women as IT engineers in countries that exhibit the
following characteristics.

(1) The native language is not English, and there are few English-speaking users.
(2) Women'’s participation in society lags behind that of other countries.

As illustrated in Figure 6, the learning barrier is less pronounced for those with low
coding skills on the right side of the spectrum compared to the learning barrier for minority
language natives on the far left, who must overcome the challenge of using the program
language of English documents.

Program method Program languages No/Low-coding tools
I I I I
Regional i
Everyday language eglona Lingua Franca Regional Lingua Franca
Language Language
|
Documents, Language
Manuals learning
Program language Language learning
Creating . Graphic User Interface/
s Programming .
Applications Naturallanguage operation
v v L v
Application use Using Applications

Figure 6. Differences in barriers to language-learning in low-code and programming language.
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6.3. Integration of Legacy IT Systems and Low-Code Development

Legacy systems refer to existing software applications and infrastructure that have
been in use for a long time and may have outdated technology and architecture. This section
discusses the benefits of integrating legacy systems with low-code development. First,
existing investments in legacy systems can be leveraged by extending the functionality
of legacy systems or integrating them with new low-code applications. This integration
helps bridge the gap between the old and new systems, allowing for a smooth transition
and reducing the need for a complete system refresh. Secondly, low-code platforms often
provide connectors and APIs that facilitate integration with external systems, including
legacy systems. These connectors enable data exchange and communication between the
low-code application and legacy systems, providing seamless interoperability. Furthermore,
by utilizing low-code tools to develop new functionality or user interfaces, organizations
can modernize legacy systems without requiring extensive coding or redevelopment [29,30].
In particular, diversity in design occurs because it is highly dependent on individual
requirement specifications and preferences. Therefore, with low coding, a diverse group of
people can be involved in the production of the interface, thus enabling them to resolve
this part of the user’s preferences.

It is also important to note that integrating legacy systems with low-code development
can present certain challenges. Factors such as compatibility, security, and data integrity
must be carefully considered during the integration process. To avoid mistakes due to a
lack of understanding of the specifications, it is essential to clearly delineate the roles of
the specialized IT team dealing with the legacy systems and the rudimentary tool creation
team that is solely involved in low-code development.

In conclusion, the integration of legacy IT systems and low-code development offers an
opportunity for organizations to modernize software interfaces, enhance functionality, and
improve efficiency. However, this requires careful planning, compatibility considerations,
and a thorough understanding of the capabilities of both the legacy system and the selected
low-code platform.

7. Answer to the Research Questions
7.1. Answer to RQ1

In response to the research question, the value contributed by low-code tools to the
workplace is evident in their ability to reveal previously unseen areas of knowledge and
talent, in contrast to traditional ICT utilization in the workplace. First, the accessibility
of low-code tools that do not require programming languages has expanded the pool of
individuals capable of using ICT and the opportunities available to them. Consequently,
the utilization of low-code tools has facilitated the manifestation of diverse knowledge and
talents that were previously hidden (diversity), expanded opportunities for collaboration
(inclusion), and improved the fairness of talent engagement (equity).

7.2. Answer to RQ2

The following countries are examples of countries with specific cultural backgrounds
similar to Japanese company’s characteristics: Japan (123rd), Saudi Arabia (130th), Tiirkiye
(133rd), Bangladesh (139th), Egypt (140th), Morocco (141st), Pakistan (143rd), etc. Figures
in parentheses indicate ranking positions in the “Economic Participation and Opportunity”
section of the Global Gender Gap Report 2023.

These countries are distinguished by the fact that their native language is not English.
They tend to lag behind other countries in terms of women’s participation in society and in
technical professions. Japan (123rd) is a case in point, ranking low in the Global Gender
Gap Report. Regardless of ranking, it is also considered effective in other regions where
the native language is not English, and the percentage of women engaged in STEM is low.
As discussed in Section 6.2, a tool such as the Law-code can support the social activities of
women in regions with the above characteristics.
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8. Conclusions

In conclusion, low codability was found to contribute to DEI in the workplace. Work
experience, including projects and training, is a direct cause of career disparity and inequity
as such opportunities are not available to all. However, technologies such as LCPs, which
can be used without programming or other education, and interactive Generative Al, which
provides information that covers a person’s lack of experience, can be effective in realizing
DEI in the workplace as they work to correct these gaps. However, when using such
technology in the workplace, it is not sufficient to simply introduce the tools; management
must fully consider the support environment that will accompany the start of use. To
externalize the diverse knowledge of individuals, it is necessary to create a cooperative
environment, such as a workshop, where the actions of individuals are supported by those
around them [46]. Conducting organizational workshops provides an opportunity for
diverse individuals to draw on and express their knowledge and ensure the equity of the
approach, which can then be discussed and refined by the organization so that knowledge
can be mutually recognized as an organizational asset. The use of new technology tools,
such as low-code platforms, has been found to have elements that support the SDG goals
of decent work and economic growth, as well as gender equality.

Limitations and Future Development

This study focuses on the results of a large Japanese company. The results are consid-
ered versatile enough to be deployed in other organizations; however, the validation of a
model that encompasses further diversity should be the subject of future research.

The utilization of low-code tools has demonstrated that less-experienced users can
also be engaged in the development of ICTs [29,30]. Conversely, there is a concern that
management will need to regulate the involvement of inexperienced users in the creation
of functions and the functioning of functions that exceed expectations (automatic gener-
ation of advanced algorithms through the use of Generative Al) [37,38]. Consequently,
from the perspective of management, it is anticipated that advanced optimization algo-
rithms [47] can be employed not only to assist inexperienced users but also to assess the
impact of these users’ interventions on large-scale mission-critical systems and to mitigate
the risk of disruption. Advanced optimization algorithms have been successfully applied
in numerous domains, including online learning, scheduling, multi-objective optimization,
transportation, medicine, and data classification. For instance, the self-adaptive fast fire-
works algorithm has been offering a robust solution approach that adapts dynamically to
the problem landscape [47]. Similarly, hyper-heuristics have demonstrated their effective-
ness in complex optimization tasks [48]. Future research may wish to explore the potential
application of these advanced optimization techniques in the workplace, with a view to
investigating the impact on the workspace environment, particularly in the case of new
users with limited experience.

Consequently, future research should also consider the potential application of the
following techniques to create a supportive environment for less experienced users and
managers in the workplace.

Adaptive and self-adaptive algorithms: It would be beneficial to explore how these
algorithms can be tailored to specific user needs and problem contexts, with a particular
focus on ease of use for beginners.

Hyper-heuristics: Develop higher-order heuristics that can autonomously generate
and adapt low-level heuristics to enhance problem-solving capabilities without extensive
domain knowledge.
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