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Abstract
This article presents a complex vision on software production practices aimed at enhancing the Scrum methodology within software
project management. The recommended best practices are closely aligned with contemporary trends in the IT sector, including
the total digitalization and virtualization of production processes, the transition to fully remote software development models, the
incorporation of artificial intelligence technologies, and the implementation of cost-effective models in team organization. The mod-
ifications to software production processes discussed here are based on research conducted between 2020 and 2023, incorporating
insights from prominent Russian, European, and international IT companies. This research underscores a significant transforma-
tion in IT business practices, reflecting a shift towards new benchmarks for Scrum team efficiency. These benchmarks emphasize
the data-driven formalization of production models, automation facilitated by AI tools, and noticeable cost optimization within
engineering teams, which collectively align with the evolving demands of the modern IT landscape. The article details a series of
management strategies designed to adapt to these shifts, including the formalization of sprint goals and processes within Scrum,
management of technical debt, and the cost-efficient organization of development teams.
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1. Introduction

The software development landscape is in constant flux,
driven by rapid technological advancements and shifting
market demands. For IT businesses to stay ahead, they
must embrace innovation and continually refine their pro-
cesses. Among the various methodologies, Agile frame-
works such as Scrum have gained significant popularity
for their focus on adaptability and iterative development.
Scrum, with its focus on cross-functional teamwork, col-
laboration, and incremental development, has emerged as
a leading approach for managing complex projects. Re-
cent research highlights that since 2017, Scrum has solidi-
fied its position as the predominant iterative methodology
across Europe and among major global IT corporations
such as Amazon, Google, and Yandex [1,2]. This rise

is attributed to Scrum’s ability to enhance responsiveness
to changes and facilitate better alignment with evolving
project requirements. The framework’s iterative cycles,
or sprints, enable teams to deliver incremental updates and
improvements, which in turn fosters a culture of continu-
ous enhancement.

To maintain a competitive edge, IT businesses must
emphasize the ongoing refinement of their software devel-
opment practices, including the Scrum framework. This
involves systematically evaluating and enhancing devel-
opment processes and tools, investing in professional de-
velopment for teams, and adapting practices to address the
needs of clients and software users. The integration of new
technologies can significantly improve Scrum’s efficacy.
Moreover, fostering a culture that supports regular feed-
back and adaptive change ensures that the Scrum method-
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ology remains effective in navigating the complexities of
modern software development.

By continuously refining their Scrum practices, IT
organizations can streamline development efforts while
enhancing their ability to deliver high-quality software
products that meet or exceed customer expectations. This
proactive approach to process improvement and innova-
tion is crucial for sustaining success in an ever-changing
industry. The constant improvement and excellence of
software production methodology can lead to significant
economic benefits for businesses. For example, a study
by McKinsey & Company found that implementing Ag-
ile methodologies, including Scrum, can reduce time-to-
market by up to 40% and improve team’s productivity by
up to 25% [3]. Additionally, businesses that use Scrum
methodology report a 50% reduction in defects, so it’s
leading to improved software quality.

Moreover, this methodology process framework is
so “light and flexible” that improvement of software de-
velopment processes takes less time and efforts in com-
paring with RUP/MSF models. It opens the specific ways
to framework customizing for reaching the unique com-
petitive advantages. In the healthcare industry, Scrum
methodology has been adapted to address the unique chal-
lenges of developing software for electronic health records
(EHRs). This includes developing custom frameworks
that incorporate healthcare-specific regulatory require-
ments, such as HIPAA compliance [4]. Another example
is customizing the Scrum in Russian Sberbank, who cre-
ate their “Sbergile” (acronym − Sberbank + Agile) soft-
ware project’s delivery based on this methodology. Fur-
thermore, investing in continuous improvement of Scrum
methodology can lead to increased employee engagement
and job satisfaction. The cohesive scrum-teams is the best
example of collaboration in SD. A report by Deloitte [5]
found that companies that focus on employee engagement
and development see a doubled increase in employee re-
tention, which is highly important in SD branch, despite
of the global lay-offs in 2023–2024 in tech corporations.

Searching the economic rational ways, tools, ap-
proaches to the constant improvement and excellence of
Scrum methodology is an actual scientific task. By adopt-
ing and continuously improving the methodology, IT busi-
nesses can reduce costs, improve productivity and project
visibility, and deliver high-quality software products, ulti-
mately leading to greater economic success.

So, Scrum’s adaptability and focus on iterative
progress have made it the dominant software development
framework, enabling IT companies to improve productiv-
ity, and enhance flexibility software production. Con-
tinuous refinement of Scrum practices drives economic
success by optimizing processes and fostering employee

engagement, ensuring long-term competitiveness in the
evolving tech industry.

2. Materials and Methods

Listed above references are demonstrating the strong inter-
est from software teams to agile methodologies and advan-
tages of the constant investments in the excellence of SD
processes and tools. The task of the study is to create the
focus on the most experienced in practice, wide-used and
perspective approaches in Scrum methodology improve-
ment. The goal of the study is to present the solid practices
of Scrum excellence in software production, correspond-
ing with the modern trends in digital world economy.

The following methods should be emphasized as ap-
proaches for addressing the scientific task and achieving
the stated study objectives:

Systems Analysis and Deduction: Provides a struc-
tured framework for analyzing complex processes.

Pareto Principle and Occam’s Razor: These princi-
ples help identify the most widely used and practically ef-
fective elements for enhancing the production paradigm.

Generalization and Classification: Facilitates the
identification of the most promising production improve-
ment elements by balancing costs, risks, and benefits.
Trends with the significant impact on SD are listed below:

(1) COVID pandemic and world-wide visible shift to
fully remote model of working (FRM)\“hybrid”
model with few days\weeks in offices;

(2) Digitalization in productive processes in SD;
(3) Cost-saving model in IT businesses since 2022;
(4) Avalanche-like growth in demand for software de-

velopment using AI since 2023.

The basis for improving Scrum practices in software devel-
opment in an IT company is the main results of scientific
research conducted in 2020–2023 in Russia and Europe
on the following topics:

• formalization and consolidation of the “hybrid”work
schedule model and completely remote software de-
velopment in the IT industry [2,6–8];

• digitalization of production processes in IT compa-
nies [9,10];

• the use of AI tools in the production processes of
high-tech companies [11–13].

Author’s scientific research [2,6,8,9,11,12] in 2020–2023
covered about a hundred IT companies (mainly in Rus-
sia and Europe, less share – USA and international). The
main scientific approach and methodology should be de-
scribed in this section in common highlights:
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(1) Every research was conducted during two months
with expert panels (engineers and managers from
the corresponding industry);

(2) In every panel the corresponding company and their
teams were presented by 1–2 experts, every panel
consists of 18–35 experts or engineer’s teams;

(3) Every research had two rounds – first round via
Google.Forms questionnaire and second round via
live meetings, phone calls or video conferences;

(4) EveryGoogle.Forms questionnaire had few sections
from current status of research’s topic to expert’s
forecast about corresponding trends in short- and
midterm periods;

(5) In every research after the first round the summa-
rized and structured preliminary results were sent to
experts and in second round were discussed in live
meetings, phone call or video conferences with ex-
perts (in every research from 30% to 60% of experts
took part in second round);

(6) Final results after round 2 never had a significant
difference with structured results of round 1 in all
describing 6 studies in 2020–2023.

Research showed a steady increase in the share of teams in
the industry for which completely remote software devel-
opment has become the production standard: from 31%
in 2020 [2] to 58% by 2023 [8]. The share of companies
using a “hybrid format” of work is also growing, and in Eu-
rope the first organizations have appeared that are return-
ing their employees to offices from 2023 (about 13% of
teams in the study [8]). At the same time, for 63%of teams
the level of productivity did not change when switching
to a completely remote (and even “hybrid”) model, and in
every fifth team it increased significantly [8].

Another study [7], covering the experience of sev-
eral dozen IT companies from the Scandinavian countries
of Europe, also confirmed that the “forced” shift to fully
remote work in the IT industry due to the 2020 lockdowns
led to the development of a new production culture along
with a comprehensive set of production approaches and
methods. These changes (formalization and automation of
tasks, virtualization of processes, complication of commu-
nications, etc.) became the basis of new production pro-
cess models that became entrenched in companies even
after the risks of the pandemic subsided. Production tools
and the organization of engineering teams turned out to be
easily adaptable to new working conditions, and the tech-
nological level of supporting corporate processes turned
out to be quite high, although it required additional invest-
ments. Moreover, the study [7] also confirms: since the
early adaptation to lockdowns in 2020, the subjectively

perceived productivity of engineers working “out of the
office” has increased by mid-2022.

According to [8], the complex impact of fully re-
mote work on software development parameters and the
delivery process is not as pronounced as it was in 2020
or even in 2021, as the main challenges have been ad-
dressed. More than 70% teams in the study are spending
time, money and efforts for additional motivation of teams
in remote software development. In half of the cases, all
investments in this model of working are done and work
well. The same study also defined the interesting aspect of
pandemic impact on Scrum methodology. The very spirit
of Agile and project practice states that the team should
work together and as close as possible to each other [14].
More than 70% of teams in study [8] were able to over-
come the traditional problem of having engineers work
together in the Scrum teams, combined with completely
remote software development “without physical offices”.
Engineers continue to work closely together, but in a vir-
tual space used modern communication and project man-
agement tools.

The IT domain is also undergoing a continuous pro-
cess of digitalization [9].Also, one of themost powerful re-
sults of this process is a correct and constant flow of digital
data that helps in autonomous decisions and corrective ac-
tions in company or project management. Agile method-
ologies are under digital transformation, and signs of this
process could be overviewed in various directions, includ-
ing software development environments (SDE) and rele-
vant tools (like continues integration and delivery automa-
tion - CI\CD), modern methods of quality assurances, in-
cluding automatic testing, and continuous integration and
delivery, including system monitoring processes.

For SDE we could see changes in all interactions
with software developers and quality assurance (QA) en-
gineers:

1. every action from spelling a letter in code to usage
of elements of software development language se-
mantics is counting and makes SDE to demonstrate
a rapid reaction;

2. every process like release building, run application
and it’s tests or activating of emulators is accom-
panied by detailed logging, this logging is giving a
clear picture about all steps in process and final re-
sults;

3. all mechanisms of debug give on-line flow of a data
about every aspect of building app: from value of
variables to the behavior of the hardware;

4. Modern QA and CI\CD provide the constant flow
of a data about all stages in the software automated
testing, integrating and releasing.
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Such data could lead to serve as a foundation for decision-
making regarding the design and construction of software,
along with project management activities conducted on-
line across various levels. This inculcates analyzing in-
dividual efficiency and facilitating group decisions about
code refactoring and the utilization of additional types of
hardware and emulators. Modern practices of refactoring
became “digital” as well: engineers from abstract estima-
tion of code re-factoring of function or process went over
to estimated tasks with forecast of benefits in numbers:
level of code legacy, software performance parameters,
speed of release building or testing, etc. Modern methods
of quality assurances (include unit-tests, automatic tests
and automatic methods of software verification) also re-
ceived more and more estimated digital parameters. The
modern release building process includes launching of
auto-tests after everymaster-branch building that provides
the engineers with:

• results of the software auto-testing;
• digital parameters of process: execution time of ev-

ery stage, availability of elements of process, acces-
sibility of integrated modules and external informa-
tion systems and emulators (in case of integration
testing).

According to [9] the average test’s coverage in modern
software production is about 40–50% for products. Typi-
cally, this entails extensive hours of automated testing dur-
ing each release cycle. Current flow of digital data in qual-
ity assurance process could reduce such kind of loss of
time and makes standard process more specific and selec-
tive. Meanwhile, processes of software quality assurance
are a part of release management and they are integrated
with production processes of continuous integration and
delivery. Modern CI/CD automated by smart tools like
GitHub and Docker and the tools are providing engineers
with a data about every step of processes: from parameters
of release building till packing into containers and trans-
fer to user’s areas. It means that every release building,
integration and delivery update information about optimal
digital parameters of release management and could be a
base for decision making in this area. For example, sim-
plification of GUI (as well as user-friendly interfaces) is
the well-known trend and it has a huge impact from the
software industry digitalization as well. There are strong
changes in manner of presentation of valuable data for
users in GUI and it has an influence even of the stages
of design and construction of software including user in-
terfaces. Modern software not only produces more data, it
divides the flows of data to different roles in information
systems and different types of visualization: charts, graph-
ics, logs, report (including special types of software like

Business Intelligence). Moreover, common business ap-
plications often feature complex reporting and data view
configuration systems that enable users to effectively uti-
lize all available data. For example, financial systems use
the colors of labels and icons, for communication systems
use emoji and gifs, the video-games use the vibrating of re-
mote controller, sounds and visible marks of user actions
in the game’s past. Obvious things like statuses or events
in software are gaining emotional nuances that also have
its own digital track with own influence on user experi-
ence in software.

Software engineering teams should embrace the con-
tinuous digitalization of the IT industry enhance their
value in the market. This can be achieved by making oper-
ational and tactical decisions in Scrum team management
more data-driven and by ensuring that the purpose, oper-
ational parameters, and technical debt of every sprint in
a project are clear to all stakeholders. The project should
be managed transparently, based on the flow of incoming
data. As digital data usage in software engineering in-
creases, there is a growing need for cross-functional roles
in teams, which can lead to excellence in the Scrum pro-
cess of software delivery. This is in line with the rising
demand for software release automation and project oper-
ations.

Another valuable and visible trend is the strong mar-
ket demand for cost savings in software development. The
lay-off in global IT corporations in 2023–2024 and the ris-
ing competition on the labor market might be dangerous
for future stable development of IT branch, and in the mid-
term, it should be taken into account. Cost savings can be
achieved through various means, ranging from economic
measures such as salary reductions and cycles of layoffs
and hiring to technological and organizational strategies.
This demand can also be used to search for approaches to
improve software production processes, including Scrum
methodology excellence. Transparent management of en-
gineer’s teams can have a long-term impact on cost sav-
ings in software development teams. In the following sec-
tion, solid practices of Scrum paradigm excellence and
transformation are presented as perspective ways to im-
prove software development in the IT industry.

Another significant trend shaping the IT industry
is the rapid growth in demand for software development
using AI. This trend is closely connected with the signifi-
cant increase in the availability of AI tools since the end
of 2022. According to [11], the rising demand for AI-
augmented software development was anticipated, and
key factors such as the COVID-19 pandemic and self-
isolation accelerated this development. By mid-2023, the
European software development sector had started formal-
izing the use of AI tools in software engineering [12]. A

Pashchenko

4

Computing&AI Connect

https://scifiniti.com/


2024, Vol. 1, Article ID. 2024.0005
https://doi.org/10.69709/CAIC.2024.103102

significant share (20%) of teams and organizations has
already begun implementing AI tools in real software pro-
duction, with around 43% planning to do so in the near
future. Approximately 23% of experts use AI tools reg-
ularly in their work, which has had a strong impact on
their tasks in software development projects since 2023.
Additionally, 20% of experts rated the impact of AI tools
on their professional work as average but valuable for
specific tasks.

Experts from [12] anticipate a further acceleration in
the implementation of AI tools across all areas of software
engineering by 2027:

• AI tools are expected to appear in all advanced IDEs
(code editors, release building, documentation, etc.)
– 94% of experts;

• AI tools are expected to appear in software project
management systems (like Trello, MS Project, Jira,
etc.) – 73% of experts;

• AI tools are expected to appear in product manage-
ment tools (UX/UI, feature analysis, user tests, etc.)
– 60% of experts;

• AI tools are expected to appear in DevOps tools
(from CI/CD to user support software) – 57% of ex-
perts.

In 2024, it is expected that AI tools will become integral
components of various software engineering technologies,
including platforms such as Apple’s Xcode IDE and Jet-
Brains IDEs. The practical implementation of AI tools in
software projects is changing common production devel-
opment patterns [13] and should be considered in Scrum
paradigm excellence.

Thus, the trends described above significantly change
the effective models of software production management
in software companies. The next section of the article
shows how the given theoretical framework defines best
practices for improving the Scrum paradigm.

This section outlines the methodological framework
for improving Scrum practices in response to major trends
shaping the IT industry, such as remote/hybrid work mod-
els, digitalization, cost-efficiency measures, and the rise
of AI-driven development. Using systems analysis, the
Pareto and Occam razor principles, and generalization
techniques, the study analyzes data from industry research
conducted between 2020–2023 in Russia and Europe to
identify the most impactful, cost-effective strategies for
Scrum optimization in alignment with evolving techno-
logical and economic conditions.

3. Results and Discussion

The complex software production paradigm aims to achieve
project success and stakeholder satisfaction, including
both customers and engineering teams. In Scrum method-
ology, the success of each sprint determines the overall
success of the software project. However, evaluating the
success of each Scrum sprint is a subjective parameter
that requires formalization. This can be achieved by im-
plementing standard actions such as defining criteria for
achieving sprint goals, assessing the short-term impact of
software development on customer and user satisfaction,
and formalizing and considering sprint parameters. More-
over, it became more important in fully remote model of
working in software teams, where common management
needs more formal criteria of software project success.

Defining specific goals for each sprint is not suffi-
cient; it is essential to accurately combine well-measured
and articulated elements, including the business objec-
tives of the products being developed, prioritized func-
tional and non-functional requirements in sequential back-
logs, and a logical sequence of stages in the software de-
velopment process. A good practice for defining sprint
goals is to use the SMART format, where “M” stands
for measurability. Measurable goals are often expressed
in numbers, such as “Achieve the maximum completion
time for each transaction in the system for users in any role
is less than 1 second.” This statement is specific, relevant,
and measurable, with a clear deadline for achievement,
which is the duration of the sprint. Typically, a sprint
has 1–2 main goals, unless it involves the development of
complex ecosystems in Scrum of Scrum and Scaled Agile
Framework formats.

Evaluating the short-term impact of software devel-
opment process and its product on business customer and
user satisfaction can be quite straightforward. Methods
such as Product Manager reviews, user focus groups, and
beta tests offer immediate insights that, even if not per-
fectly precise, are highly valuable in gauging user senti-
ment and business satisfaction. The key principle is to
continuously collect feedback and analyze it in relation to
production issues identified during sprints and discussed
in retrospectives. This ensures that feedback is not only
heard but also actively influences the development pro-
cess.

In global IT branch we may see a lot of practical
examples of constant focus of software development com-
pany on gathering the feedback from software users:

(1) Atlassian corporation (USA) is gathering and man-
aging the feedback about Jira for 10+ years in full
cycle: from Feedback Collection (user surveys, in-
app feedback tools, and support tickets) and anal-
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ysis of feature requests and user behavior through
data analytics to making changes in Jira’s develop-
ment roadmap. These enhancements have led to in-
creased user satisfaction and retention. Regular up-
dates and feature additions, driven by user feedback,
have kept Jira relevant and valuable for project man-
agement professionals.

(2) Sportify (Sweden) utilizes feedback loops to contin-
uously enhance its user experience. Company is us-
ing the Feedback Collection through user surveys,
in-app feedback mechanisms, and analysis of user
behavior data. The company also conducts A/B test-
ing to evaluate the impact of new features. As a visi-
ble result, Spotify has implemented features such as
improved playlist curation algorithms, social shar-
ing enhancements, and personalized recommenda-
tions based on user feedback.

(3) Skyscanner (United Kingdom) uses feedback loops
to refine its flight, hotel, and car rental search func-
tionalities. Skyscanner collects feedback through
user surveys, customer support channels, and in-
app feedback forms. Based on gathered informa-
tion Skyscanner has improved its search algorithms,
added more granular search filters, and enhanced its
price prediction features. They regularly update the
platform based on user feedback to ensure a better
travel search experience.

In all these examples, the feedback loop is crucial: collect-
ing feedback, analyzing it within the context of ongoing
development, and making informed changes. This contin-
uous cycle helps ensure that the software not only meets
but exceeds user and business customer expectations, lead-
ing to higher satisfaction and loyalty. The digitalization of
processes in software development is including the mech-
anism of converting of quality estimations (like user re-
views or business customer satisfaction) into numbers –
from estimated ROI to visible increasing of customer sat-
isfaction in the official parameters.

Formalizing the parameters of Scrum development
sprints is crucial to improve the success of software projects.
The key reasons for implementing Scrum must be consid-
ered when formalizing these parameters. While comical
reasons, such as “fashionable, stylish, youthful,” should
be disregarded, the most typical reasons in world-wide
practice include the need to speed up and formalize de-
velopment, adapt to rapidly changing requirements and
business realities, and bring business customers. Formal-
izing sprint parameters in each case is specific and closely
related to the parameters that determine these reasons, in-
cluding task delivery speed, relevance of created function-
ality, cross-functionality of employees, and risk manage-

ment of timely changes in products, including response to
force majeure situations. This article proposes grouping
formalized sprint parameters and recommends their use
by entire teams, aligning them with the business needs of
the software company and the rationale for implementing
Scrum (see Table 1). The flexibility to adapt these recom-
mendations to each team’s unique situation is in line with
Agile values.

An example to be considered is from the author’s
practice in 2018 in software Russian-Chinese company,
illustrating the use of formalized sprint parameters in soft-
ware development and their impact on business parame-
ters in the development of software products. One of the
rarest, but potentially effective parameters of a sprint is
the maximum deviations of the actual burned story points
from the ideal “burn-down chart”.

Of course, it is important to acknowledge that com-
plete adherence to an “ideal” trajectory is a detrimental
utopia; however, the refusal to pursue it reflects a low
level of managerial maturity within the development team.
It is important to take into account and analyze the causes
of maximum deviations at the key moments of the sprint.
Such deviations were counted for 7 sprints at two key mo-
ments: at the end of each sprint and in the middle of its cal-
endar period. Deviations were calculated as a percentage
(ranging from 2 to 43%) and allowed to make invaluable
conclusions about both the speed of development, and the
potential of teams. In this example, a very clear pattern
was observed - the more deviations from the ideal burn-
down chart in the sprint, the less successful the sprint in
terms of achieving its goals. One of the sprints had devi-
ations of 27% and 43% - the maximum observed for the
team - this sprint was the most unsuccessful and required
team rework and additional resource costs. The analysis
of mentioned parameters made it possible to form individ-
ual capacities of teams and team leads, adjust the task plan-
ning stage, and make effective changes in the process of
stabilizing the quality of the functionality being put into
operation. Thus, the potential of formalized sprint param-
eters is real, and the analysis and management of such pa-
rameters is a practical tool for improving the quality of
software development and achieving goals. Certainly, the
implementation of such parameters is a process that re-
quires professional skills, attention to detail and adapta-
tion to specific teams and their tasks.

Thus, formalizing the goals and parameters of the
sprint and constantly working with digital indicators of
customer satisfaction is the first and very important prac-
tice for improving software engineering production pro-
cesses within the framework of the software production
paradigm.
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Table 1: Examples of groups of sprint’s parameters in Scrum.

№ Business Need Sprint Parameters in Group

1 Speed up the software
development

(1) Deviations of the actual burned of story points\stories from the
“ideal trajectory” on the “burn-down chart” at the key moments of
the sprint;

(2) The emerging vector of acceleration of the work of each team
(with the stability of its composition) in burned points or
released stories;

(3) The emerging rising vector of the team’s capacity at the planning
stage (with the stability of its composition) in points or stories;

(4) The amount of the stories or tasks that were included in the sprint,
but not implemented due to weak formalization and
unclear requirements;

2 Adopting to constant changes in
requirements

(1) The number of tasks with the highest priority implemented in
the sprint;

(2) The amount of the stories or tasks that were included in the sprint,
but not implemented due to the loss of relevance;

(3) A constant balance between the number of tasks and stories in
three categories: A) “urgent” with high priority, B) technical and
infrastructure (including QA and CI\CD), C) “long-term” actual
core features.

3
Common goals in software
development for product teams
and core customers

(1) Amount of product hypotheses that have passed all stages of
development and became software feature;

(2) Amount of stories and tasks that were removed from commercial
operation due to negative user feedback during reasonable period;

(3) The growth of the team’s capacity in story points or tasks;
(4) A constant balance between the number of tasks and stories in

three categories: (A) “urgent” with high priority, (B) technical and
infrastructure (including QA and CI\CD), (C) “long-term” actual
core features.

Next element of the excellence of the Scrum soft-
ware production paradigm, based on IT branch digitaliza-
tion, is a technical debt management.1 Rising set of digital
data about the software product gives a new opportunity
to evaluate the relevant needs of re-factoring or additional
measures in software quality management. Criticism of
the Scrum methodology relates to the project team’s abil-
ity to neglect the parameters of long-term software qual-
ity [15]. However, such “savings” can rarely be justified
in a large part of the software, where long-term quality
is at the heart of the competitive opportunities of IT com-
panies. Technological development of software products,
and, for example, technical debt management positively

1It is the cost of maintaining and supporting software systems. Tech-
nical debt management has two key aspects – preventing technical debt
from accumulating – efforts to identify it, be aware of it and implement
certain procedures, and repaying debt – prioritizing, incentivizing qual-
ity work, refactoring, etc.

affects a significant number of parameters of long-term
software quality. The relevance of the problem of techni-
cal debt in Scrum and other “agile” paradigms (SAF, SofS)
in the development of software development production
processes is beyond doubt. The solution to this prob-
lem encompasses multiple aspects. Several levels can be
examined:

a. accounting for and eliminating technical debt is an
activity in each sprint, specifically discussed in the
planning, demo and retrospective. Forming only
“technology sprints” (in Scrum) or entire trains (in
SAF) is not a best practice, but a necessary mea-
sure;

b. tasks of technological development and decommis-
sioning of tech debts form independent epics in
product backlogs and have own assessments (labor
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intensity, priority, risks and connections with other
tasks);

c. actual re-factoring is carried out according to the
schedule, its connection with the functional devel-
opment of the system is less important than the con-
venience of managing the team’s capacity;

d. the best practice is to identify independent and long-
term software quality indicators related to techno-
logical development and decommissioning of tech
debt rather than trying to tie “tech tasks and stories”
to functional epics and their quality / success indi-
cators;

e. interaction between business customers and the de-
velopment team in terms of technical debt should
be clear in terms of goals and so long until “techno-
logical tasks and stories” find the right place in the
understanding of customers in planning priorities.

The aforementioned list provides insight into the man-
agement of technical debt and technological development
within Scrum projects. It is important to recognize that
technological development is just as crucial as functional
development in the majority of IT products. Therefore,
team members must pay close attention to the time and
resources dedicated to technological aspects of product
development, as it is an essential aspect of software devel-
opment projects. Managing technical debt is an ongoing
activity that starts with the planning phase of each sprint.
A recommended approach involves the creation of “tech-
nology epics” which consist of stories that are allocated
to development sprints according to the team’s capacity.
Several general recommendations exist for structuring
these epics, including defining clear goals and linking
them to product quality indicators, maintaining a balance
between story components in each epic, and allocating in-
dependent process areas into separate epics if significant
development is required in these areas, such as CI/CD or
architectural redesign. These epics may contain stories
that exclusively implement development in these areas.

The shift to fully remote work or a “hybrid” model
has brought significant changes to certain traditional as-
pects of production processes. The key area – team com-
munications – also have changed due to decreasing or
even lack of personal face-to-face interactions. Different
studies showed unlike results in estimation of success in
adapting this trend. According to [16] the remote work
necessitates a heavy reliance on digital tools like Slack,
Zoom, and Jira. While these tools facilitate structured
communication, they often fail to capture the nuances of
in-person interactions. This can lead to misunderstand-
ings, delays, and fragmented communication. For exam-
ple, during Scrum ceremonies such as daily stand-ups,

sprint planning, and retrospectives, the absence of non-
verbal cues can hinder the effectiveness of communication
and collaboration. Other studies [8,17] state that fully
remote work in software domain didn’t change the effi-
ciency of communications and it’s transferring into digital
channels have a positive impact on team’s productivities.
In the base of this conclusion is total formalization of com-
munications and production process documentation, that
makes Scrum paradigm more effective. Detailed and ac-
cessible documentation ensures that all team members are
aligned and have a shared understanding of project goals,
tasks, and progress. This can mitigate the risk of misun-
derstandings and ensure continuity in communication.

The shift to full remote work has undeniably im-
pacted the communication processes within Scrum teams
in the software domain. While challenges such as lack of
personal communications, potential misunderstandings,
and feelings of isolation exist, these can be mitigated
through strategic use of digital tools and practices [6].
Regular video meetings, clear documentation, and a cul-
ture of open communication are key strategies that can
help remote Scrum teams thrive. As the landscape of
FRM continues to evolve, these practices will be essential
in ensuring that remote teams remain effective, cohesive,
and productive.

It’s senseless to describe the case studies of software
companies in modification Scrum by the impact of FRM
in production: during pandemic times all software com-
panies worked without offices for periods of 3–9 months
andmost of them continued this practice after 2020. Much
more interesting to observe the common Scrum changes
according to [2,6,8,16,18]:

(1) Stricter and direct management: from scheduling
the regular online meetings and detailing the tasks
and defects in software development management
systems to obligation of additional artifacts in project
management and organizing additional ceremonies
to provide the feedback about development’s results
(more demo, more focus groups, more involved
managers);

(2) Fast implementation of new software tools for ev-
ery production process with special focus on video
communication tools and learning in e-channels;

(3) Additional efforts and spends (especially in 2020
and 2021) in engineer’s motivation and involvement
in projects, product’s environment, corporate life (in
virtual type of).

Another promising direction in the development of the
Scrum methodology, which is consistent with the mar-
ket demand to reduce the cost of development teams and
rising of cross-functionality of engineers because of the
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FRM labor factor, is the optimization of the role model in
the team. The paradigm of Scrum software development
is evolving at a high pace: new methods and approaches
are emerging to optimize labor costs in product devel-
opment, to increase productivity and engagement of engi-
neers, and to improve other quality parameters of software
products [18]. Based on successful industry experience,
the author recommends the following optimizations:

f. Scrum master is not an independent role; Scrum
master is a current member of the project team: find
a leader who will combine this role with his current
own one;

g. team lead, tech lead, architect - it is necessary to find
the right role for each team or determine a successful
balance of their partial participation;

h. internal outsourcing of services ofDevOps-engineers,
instead of including an engineer in the team.

To begin, it is important to clarify that the Scrum Master
role is not a standalone position within a team, but rather
an important role that can be fulfilled by various leaders
on the project, including team leaders, analysts, QA en-
gineers, or project managers. Therefore, a scrum master
should be identified from among the current leaders of
the development team in such a way that this role in the
project team does not incur additional costs for the project.

In determining the balance of effort and need for
team lead, technical lead, and architect roles, budgeting
becomes a crucial factor. In smaller projects with up to 10
teammembers, it is advisable to combine these three roles
into one or two people (1.5 FTE), with the team lead be-
ing the key role. For larger projects, the scale may require
the involvement of solution and enterprise architects, with
an estimated time commitment of no more than 0.5 FTE
every six months. Technical lead is an essential role for
scaling development (SAF, Scrum of Scrum), especially
when using proprietary technologies and complex integra-
tions between software projects [19], but can be sacrificed
in projects experiencing budgetary constraints.

Finally, the approach to optimizing the composition
of the project team in the face of budget constraints is to
change the budgeting of DevOps engineers [20] (and simi-
lar roles such as system administrators, environment engi-
neers, software development automation engineers, etc.).
The allocation of such engineers to internal units, which
provide their services at the company’s internal price, is
a slow but effective option for optimizing the budgets of
development projects. Further, many project managers
and team leaders would like to have a dedicated engineer
for product environments, CI\CD support, etc., but from
the point of view of optimizing project costs, it seems
more promising to automate these regular needs through

by special DevOps unit within a software company. This
transformation carries certain risks associated with infras-
tructure problem-solving efficiency in the project and the
reduction of DevOps engineers’ involvement in each soft-
ware project’s problems. However, these risks can be
managed through formal agreements such as SLA and
KPI [21] and informal measures such as creating good
working relationships and assigning engineers to areas
of responsibility.

Another significant trend is the increasing use of AI
tools in software development projects since 2023 [12,22],
that is aligning with global shift to FRM and fully corre-
sponding to demand of more effective cost-saving models
in IT businesses. As it was presented above [12] AI tools
are actively implementing in all production processes in
software engineering: from analysis and coding to prod-
uct documentation. It’s the start of new format of software
development team – where every team member might do
simple cross-functional tasks via AI tools and be much
more independent in software product realization. The im-
pact of this trend on Scrum paradigm needs more time to
final estimation, but few things are clear now:

(1) with AI tools many types of ordinary tasks (software
prototyping, RnD, product documentation, etc.) need
less time and lower level of collaboration within
the teams;

(2) communications in digital channels might be for-
malized and documented better with AI agents;

(3) almost all technologies in software engineering are
improving viaAI elements, that generatemuchmore
data for managing decisions: from estimation of
product’s (and its technology’s) quality to efficiency
of the whole team in sprints.

According to [22,23] there are main aspects in analyzing
the impact of AI tools implementation in software produc-
tion on Scrum processes (from major to average impor-
tance) in corresponding case studies:

(1) Increasing cross-functionality among developers
by enabling them to handle simpler tasks using
AI tools;

(2) Involvement of AI in all routine works: from code
writing to product’s documentation;

(3) Total automation of code review with search and fix
errors and vulnerabilities for simple modules with-
out complex business logic.

In [23] there is a case study when almost all software prod-
uct documents had been created via AI tools.

Thus, the focus of this article in Scrummethodology
excellence is on following aspects:
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(1) Data-driven formalization of Scrum production pro-
cess: from sprint goals and sets of parameters to tech
debt management;

(2) Ongoing automation of production processes through
AI tools, enhancing the efficiency of Scrum teams
Cost saving optimization of developer’s teams in a
changing paradigm of labor relations (FRM\
“hybrid”);

These ideas can be applied to planning Scrum excellence
within a software company, as they are well-supported by
industry practice and align with current digital trends. As
a result of this study there is a Table 2 with main findings:
those elements are building the solid approach in scrum
paradigm excellence and it’s a resolution of corresponding
scientific task of the article:

This section explores the evolving Scrum software
development paradigm, focusing on measurable sprint
goals, customer feedback integration, and managing tech-
nical debt to ensure long-term quality. It emphasizes
the importance of formalizing sprint success criteria and
highlights best practices like using the SMART frame-
work for sprint objectives, ensuring measurable outcomes,
and regularly gathering user feedback. The shift to re-
mote/hybrid work models has introduced challenges in
team communication, but structured digital tools and for-
malized processes help maintain productivity. Addition-
ally, the rise of AI tools in software development is trans-
forming production, automating routine tasks, enhancing
cross-functionality, and improving overall project effi-
ciency.

4. Conclusions

Competition within the software production and IT in-
dustries is characterized by distinct dynamics, most no-
tably the perpetual demand for adaptive modifications
in core production processes driven by intense compet-
itive pressures. Scrum, with its iterative and flexible
framework, offers a structured yet adaptable approach that
aligns well with the complexities of modern software pro-
duction. However, the true potential of Scrum lies not
only in its methodology but also in its capacity to harness
the benefits of digital transformation. The shift towards to-
tal automation and the emphasis on measurable processes
have resulted in an abundant flow of digital data, which
can be leveraged across various levels of IT business de-
velopment, production processes, and even in anticipating
and exceeding client expectations.

The integration of this digital data into the Scrum
process marks a significant evolution in how core activi-
ties are managed, making them increasingly sophisticated,
data-driven, and flexible. By utilizing relevant and accu-

rately estimated indicators, management can make more
informed decisions that enhance the agility and respon-
siveness of the development process. In this context,
the continuous improvement of Scrum methodologies be-
comes paramount. This article delves into the most expe-
rienced, widely adopted, and forward-looking approaches
to enhancing Scrum practices, focusing on the data-driven
formalization of the Scrum production process and the
cost-efficient optimization of engineering teams. As em-
phasized earlier, sustained investment in the production
process is a critical determinant of competitive advantage
in the software development industry. The recommen-
dations outlined in this article are grounded in industry
practices and offer practical guidance for implementing
these process changes while mitigating associated risks.

One of the key strategies discussed involves the
implementation of measurable and specific sprint goals,
using the SMART (Specific, Measurable, Achievable,
Relevant, Time-bound) format. This approach ensures
that sprint goals are not only clear and focused but also
quantifiable, which is essential for tracking progress and
achieving desired outcomes. Furthermore, the continuous
assessment of the short-term impact of software develop-
ment on customer and user satisfaction is highlighted as
a crucial practice. Methods such as product manager and
customer reviews, user focus groups, and A/B testing are
recommended as effective means of gathering immediate
and actionable insights that can inform the ongoing de-
velopment process. These practices contribute to a more
responsive and customer-centric development approach,
which is essential for maintaining a competitive edge in
the industry.

The formalization of Scrum processes, particularly
the parameters of development sprints, is identified as a
critical factor in the success of software projects. For-
malized sprint goals and parameters, including delivery
speed, the relevance of created functionality, employee
cross-functionality, and the management of risks associ-
ated with timely changes, are necessary to improve the
effectiveness and efficiency of the Scrum process. Addi-
tionally, the management of technical debt is emphasized
as a crucial aspect of maintaining long-term software qual-
ity. Addressing technical debt requires a multifaceted ap-
proach, including its identification and reduction in each
sprint and the creation of specific tasks aimed at techno-
logical development and the systematic elimination of ac-
cumulated technical debt.

Optimizing the roles within Scrum teams is another
significant strategy for improving software project out-
comes, particularly in scenarios where budgetary con-
straints are a concern. The article discusses variouswidely-
used actions, such as defining the role of the Scrum
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Table 2: Main findings for scientific task resolution.

#
Element of Scrum Paradigm Excellence, in
Correspondence with the Impact of Digital
Economy Trends

Comments

1 SMART-goal for every sprint

Key principal here is focus on not only goal setting,
but on the whole cycle of sprint management
including the analysis of results and retrospective
meeting.

2 Feedback loop in product development

All members of Scrum team have the impact on the
product, but quick loop of feedback from users and
customers might change the efficiency of all
traditional ceremonies: from sprint planning to
retrospective meeting.

3 Formalizing the parameters of Scrum
development sprints

Depends on the main goals in sprints and software
project at all, digital form with measurable values

4 Technical debt management Based on formal QA indicators of software product,
not on “the vision” of tech lead or architect

5 Formalization of digital communication processes Usage of new digital tools, including AI agents

6 Optimizations in Scrum teams
Roles optimization (Scrum master, tech and team
leads vs. architect), budget optimizations (including
DevOps outsourcing)

7 Constant automation of production processes (via
AI tools)

All production process from business needs analysis
to maintain the production environment and final
product should be automated (including
corresponding AI tools)

master more precisely and considering the outsourcing of
DevOps services for specific software projects within
an IT company. These approaches contribute to a more
streamlined and cost-effective development process while
maintaining the high standards required for successful
software production.

The approaches presented in this article form a ro-
bust foundation for achieving Scrum excellence within a
software company. The shift towards data-driven formal-
ization, automation through advanced tools, and cost opti-
mization in Scrum teams is in alignment with the evolving
demands of modern IT businesses. These practices not
only enhance the efficiency and quality of software pro-
duction but also ensure that development teams remain re-
sponsive to rapidly changing business requirements. By
integrating feedback loops and formalizing sprint param-
eters, Scrum teams can achieve higher levels of satisfac-
tion and loyalty from both users and business customers,
eventually leading to the successful completion of soft-
ware projects.

5. List of Abbreviations

AI Artificial Intelligence

CI\CD Continuous Integration\Continuous
deployment

FRM Fully remote model
FTE Full-time employer

HIPAA Health Insurance Portability and
Accountability Act

IDE Integrated development environment
MSF Microsoft Solutions Framework
ROI Return of investments
RnD Research and Design
RUP Rational Unified Process
SAF Scaled Agile Framework
SD Software development
SDE Software Development Environment
QA Quality Assurance
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