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Abstract

Agile project management is an ongoing method to project
completion that actually took place all across length of the
project's life cycle. Because loop allows you to adapt as you
go rather than maintaining a linear route, iterative methods
are mainly applied in software development to ensure
velocity and agility. Many pitfalls abound in agile software
development adaptations that organizations fail to sidestep.
New competitive challenges, fluctuating market dynamics,
technological disruption, and the ever-changing demands of
empowered customers confront organizations around the
world. Organizations are all under tremendous pressure to
adapt to change and deliver good products and services to
customers more swiftly. Research measured at the
challenges that could be encountered and offered advice for
how agile development might flourish as it becomes a
component of a company's family. Our paper gives a
comprehensive review of the most significant obstacles that
companies encounter while adopting agile techniques.
Adaptability. The agile approach encompasses a variety of
techniques, which each have different usage in various
sectors. Because certain other standards existing today clash
with agile methodology, the adaptation of any of the agile
techniques in work environments posed a problem. In this
paper, we will cover some of the challenges that firms face
in adopting the agile software development life cycle.
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1. Introduction

The technological era seems to have had a major
effect on how organizations are now managed.
Organizations today live in an industry that is forever
evolving. They're adapting to developing companies and
opportunity, as well as shifting economic circumstances or
the development of alternative products and services. The
ability to develop quality software and put goods to market
rapidly is a competitive edge in the business sector. Software
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design is a complicated process that demands the combined
action of a multi-skilled team of organizational and
functional experts. The shortage of strategic management
and effective application development methodology adds
complexity to the system, which might also rapidly get to be
a roadblock for company. In software development, there's
several think positives, with its own set of strengths and
weaknesses. In software development, the waterfall and
agile methodologies are now the almost always used [1].

The competitive climate allows for the adoption of
newer and better project development methodologies so
order to offer greater quality in less time. Organizations
experience a range of problems and obstacles in innovating
different equipment and methods. The significance of
application development cleared the door for the separation
of various techniques for distinct information systems. Agile
software development [2] is one of the most notable
techniques. Current methodology was becoming ubiquitous
in both small and big software firms throughout the world.
The techniques were initially invented for small, co-located
projects [3]. “Groups must deliberately develop toward the
optimal mix of agile and scheme approaches that matches
their situation,” according to Boehm.

Clearly, most enterprises cannot disregard the agile
wave, but implementation of green approaches will probably
give numerous issues for enterprises entrenched in classical
systems development methodologies, even as two software
engineering approaches are based on opposing concepts.
Software development process adjustments, so according
past research, are complex organizational occurrences that
could be performed simply by replacing current methods and
software with fresh ones. Such adjustments may have an
effect on the organization, culture, and management
techniques, among several other things. As a corollary,
knowing the implications of a change phenomenon all
throughout system is an essential first step in organizing and
executing such changes [4].

Furthermore, the research reports on agile practices that
exist in the both scientific and non-scientific settings appear
to predominantly describe favorable outcomes of agile
adoption. Adoption of agile approaches, on the other
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extreme, has proved to be a challenging process. Agile
adopters, it has been stated, are typically ignorant of what
agile adoption truly implies and how substantial a shift is
expected. While the positives of agile techniques have been
universally acknowledged, proxy indicator is normally
regarded to be weak. The fact that companies usually have
relevant data to demonstrate the effectiveness of
development methods before and after adoption is one cause
for this [5]. For several years, software vendors have
employed the waterfall model and its successor approaches,
known as regulated or present lifestyle, as their primary
software development life cycle.

Throughout the last 40 years, these techniques were
well, and software firms have truly responded to them.
Conventional methods, but at the other hand, include
fundamental disadvantages, such as unnecessary and
excessive data, delivery delays, no change in specifications,
customer frustration, and so on. To fix the challenges of

traditional approaches, agile techniques have been suggested.

The Agile manifesto's concepts mostly have filled with new
principles that encourage software firms to adopt agile
methods instead of just traditional approaches. One of the
main features of the Agile software development
methodology is that it values people, their roles, and
interaction over methods and regulations [6].

Agile players are getting changing their creative
initiatives in leading to new in their settings. Their product
development processes are less rigid as either a result of this
habit, which lowers cycle times and enables them to adapt
faster to changing customer needs. Scrum is amongst the
most well-known and deployed paradigms under the hood of
agile methodology when it comes to receiving such
maximum versatility in the design process using agile
techniques.

It's extremely well-suited to quick and responsive
product planning and maintenance, and also some
complicated and create successful [7]. Companies have the
potential to define their competencies in order to build
abilities to respond to various contexts and technical
progress as a result of the global competition and rapid
change in needs of consumers. The most essential issue for
plan is to control what their company's core capabilities are
and how such competencies be linked to core products and
finished goods [8]. Agile methods procurement now is
growing rapidly in public sector computer procurement
projects. Agile methodologies were primarily done in small
teams, projects, and organizations, but in past months, they
have also been scaled up for its use in big system
development and dispersed systems engineering.

With exception of a few increased research companies,
state entities and public entities have been sluggish to adopt
agile techniques. Agile methodologies were used by
organizations in order to increase the outcomes of their IT
projects. The positives of agile methodologies to companies

include the flexibility to accommodate shifting priority,
greater coordination between IT and business objectives,
increased system performance, and increased customer, user,
and shareholder value with both the software product.
However, there's certain barriers to applying agile
methodology in the public sector. Both highly hierarchical
systems are inconsistent with agile methodology. It is
important to translate to a physical prototype in which the
process are formal and determined by the development team

[9].

Many companies, especially the big ones, have spent
many years transforming their cultures such that processes
were codified and followed. Conversely, agile
methodologies can achieve better results for the public
sector than proposal approaches or big bang deployments
[10]. The applicability of any agile methods in a corporate
setting proved problematic owing to existing standards that
disagreed with agile. In this paper, we will address some of
the difficulties that major corporations have in adopting an
innovative software development life cycle [1].
Furthermore, we analyze our observations and finish with
such a summary of findings as well as suggestions for future
research [11].

2. Background

Agile approaches were officially recognized
through the development of the agile manifesto around with
a generation later. These methodologies emphasize many
ideologies in the software development sector, such as
quick delivery, quality improvements, change acceptability,
customer happiness, and light documenting, amongst other.
Scrum, Extreme Programming (XP), Feature Driven
Development (FDD), Crystal family, Dynamic Systems
Development Methodology (DSDM), lean, and other
techniques are all included in Agile umbrella.

They've founded a special business strategy is focused
on managing projects or the system developer [12]. Some
many research papers about implementing software
development in traditional software development projects
already have been compiled in IEEE, ACM, and software
engineering journals, and they identify the challenges,
issues, and influence of using scrum on software
development productivity and quality. Agile adoption
always presents special problems, demanding fundamental
organizational reforms for a satisfactory completion.

As a basis, previous research by other scientists, it
would be a wonderful chance to study on the present
position of agile adoption challenges and the effects of agile
on software quality. Small to medium businesses that use
fast in their organization got selected for this study by
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taking surveys and compilation of data on Locating Agile,
the Influence of Agile, Resistor and Acceptor Factors with
in Implementation of Agile Methods, or the Influence of
Agile on Quality Management [2].

3. Agil Software Development Adaptability

Agile is a series of tools that put a set of principles and
ideals described in the agile manifesto in to the effect. We
must examine the implementation of the key agile processes
such as Scrum, Kanban, Extreme Programming (XP), Lean
Development, Crystal, Dynamic System Development
Method (DSDM), and Feature Driven Development while
addressing and defining the challenges of agile in large
corporations [1].

3.1 Main Agile methodologies

The below is the list of main agile methodologies with
their definitions and area of focus during applicability:

3.1.1 Scrum

Agile Scrum is a lightweight, iterative approach that
provides processes for controlling and managing the
program and process improvement process. Because the
updates are sequential and incrementally in terms of the
outcomes to construct object-oriented software, Sprint is a
blend of the Iterative development models. Scrum was
developed to improve development pace and harmonize
people and organizations. Scrum offers an interactive way
of sorting on a variety of work with a variety of effects, with
perks such as dynamic sprint requirement selection and thus
no particular measures to be taken [13].

3.1.2 Kanban

Technique is a fairly essential topic that is used in various
production facilities. The Kanban Methodology has
subsequently been used multitude of manufacturing,
disassembly, and demand planning with huge achievement.
It's a study area strategy that allows a team be even more
successful by eliminating idle time. Idle time may emerge
in any operation, workflow, or procedure, and it's linked
closely to opportunity on the inside of the process.
Overproduction, superfluous motion, mistakes, spent
waiting, and wait are all indicators of loss in the Kanban
[14].

3.1.2 Extreme Programming XP

XP Is a lean technique that simplifies most of the
traditional design and development process, particularly
long criteria formulation and substantial documentation. It
stresses the need for more small development teams and
simple codes [15]. The four main operations of the XP life
span are coding, testing, observing, and planning [4].
Transparency, cleanliness, feedback, and boldness are four
ways that XP benefits a software project. It encourages
constant contact with the consumer and teams, and also
some retaining simplicity, delivering frequent feedback
through monitoring, and aggressively dealing with
problems [16].

3.1.3 Lean Development Methodology

Lean development is an agile method that aims to
reduce construction money and effort, reducing defects, and
providing really the functions that the function is defined.
The Minimum Viable Product (MVP) methodology is a
Lean technique in which a team delivers a bare-bones
edition of its new product, learns from clients want they
want, don't like, or want to be added, but then serializes
relying on that input. Lean development advocates for
generating as few samples as possible, but developing the
brand line on customer feedback or users [1].

3.1.4 Crystal

Crystal Methods is an agile SDM that is predicated on
the premise that individuals have a greater impact on
innovation development than systems or techniques [12].
Crystal Methods is a collection of methodological
components that businesses may come together to create
methods designed for specific projects. Large or stability
projects need a huge amount of method components than
shorter, non-critical operations. Organizations could only
build and apply as much strategy as their organization
requires utilizing Crystal Methods[17].

3.1.5 Dynamic System Development Method
(DSDM)

The Dynamic Systems Development Method is a
framework that combines a lot of current project
management expertise. The DSDM structure has expanded
from its beginning in the software engineering community
to become a serval dimensions for sophisticated major issue
assignments as application development, instructional
design, and as such corporate development activities have
fused [18].
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3.1.6 Feature Driven Development (FDD)

FDD is a highly iterative, agile, and highly adaptable
software development approach. At all phases, quality is
paramount. At all steps, delivers periodic, measurable
operational solutions. Allows developers to create with
interesting and precise performance and relevant data with
the smallest quantity of energy and interruption. Clients,
administrators, and technicians all like him [19].

Table 1: Different Agile Methodologies

# Agile Focus Areas
Methodology
Scrum 1. Incremental Development

1 2. Product deliverables in short
time (Sprint)

3. Working product and features
Kanban 1. Development, Operation &
2 Security

2.Work Visualization and
Transparency

3. Work In progress Limit
Extreme 1. High Quality Software

3 Programming 2. High quality life for the
(XP) development team

3. Frequent releases

4. Engineering Best practices

Lean 1. Time and resources
4 Development optimization
2. Release Minimum Viable
product
Crystal 1. People empowerment not
5 processes

2. Communication, transparency
and accountability 3. Project

uniqueness
Dynamic System | 1. Project life cycle with
6 Development governance
Method (DSDM) | 2. Projects with 4 phases
Feature Driven 1. Customer centric
7 Development 2. Feature based development
(FDD)

The above summarizes main agile methodologies commonly
used in different setup. However, in next section this
document we will focus on Scrum Agile methodology in
analysis

4. Using Earlier research identifying
challenges in adopting agile Methodologies

Agile methodologies have indeed been extremely
prevalent in the last fifteen years, and the types of
companies that are using them have changed immensely.
This shift is evident in studies about the use of agile
methods. Early adopters, single team research, and
application in small businesses were the subject of early

research; later, the high voltage to multi-team
implementation and diffusion in investment cost [11].
Upgrades to software development process are a
complicated organizational transformation that can't be
achieved done by removing instruments and processes. In
this respect, adopting agile development is analogous to
other organizational development events, and number of
writers have noted major obstacles based with their own
encounters.

Linval et al. claim the much more difficult aspect of
implementing agile methodologies is mixing with the
existing environment, but Cohn and Ford indicate that
neglecting to encourage any stakeholder group to utilize the
new approach could have a negligible effect on the project's
outcome. Both highlight the importance of grasping the
larger business culture, as well as the systems and systems
that support it[15]. Time-boxed small updates of functional
software are still at the foundation of agile methods. It
necessitates different amounts of interaction (which results
in even less documentation) but also solid technology
discipline from personality teams that really are adaptable
to change [20].

4.1 Challenges for small teams and early adopters

Several researches have been carried on the problems
that a development team may encounter while using agile
techniques. In software development, these techniques
stress the human aspect, whilst agile development focuses
on individual skills and abilities. Customers, developers,
and other stakeholders must all take a leading role in an
agile process map before it could be successfully
implemented. Because the agility setup is still very much
self-driven and personality, individuals must also be
focused on working according to the agile specification of
various roles.

There could also be psychological impediments to
performance with agile methodologies [11]. Leadership
styles, software process techniques, and software
development practices are all instances of agile practices
that could be used to enable a method accomplish its agile
objectives. Compared to standard techniques, agile
processes specialize in resolving unstable objectives,
delivering integrated advertising in small distances, with
top standard, and on money.

Agile techniques are attractive and feasible solutions
for improving performance, project budget controls,
connecting with the organization's business plan, and
satisfying customers often and continually, based on the
current constraints of software development. Adoption is a
vital part in enabling the company to enjoy the benefits of
speed and solving the typical issues raised all throughout
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adoption process [21]. A number of studies on team in agile
software development have now been conducted on even a
variety of issues. Some may have focused on themes such
as knowledge and personal traits, which have been critical
to team composition. Someone else has concentrated on
establishing task-effective conventions in groups, team
member enthusiasm, and the relevance of a team vision.

Others have emphasized on how teams connect during
daily stand-up meetings, how teams take decisions, and how
to establish self-management. Some have offered
frameworks to aid cooperation improvement. Another field
of study has become the performance of agile software
development projects as a collective. Evaluations of the
consequences of teamwork are referred to as team
performance. The quality of the active contribution, the
team's capability to achieve strategic goals and objectives,
and the willingness of team members to work together
during the future are example of such consequences [22].

Team adaptability was shown to be an essential
antecedent for solid performance in ports connected in
highly dynamic situations along with teams encountering
creativity responsibilities. The potential of a team to modify
team performance activities in response to indications from
the environment. it is important that resulted in effective
group performance was termed as team adaptability [23].

4.2 Challenges for large organizations

Agile techniques' success in small, co-located teams
has prompted their application in other domains: Agile

approaches are frequently being used in large-scale projects.

Consequently, attaining the same cost advantages in these
fields as on the "home turf' of agile techniques is
problematic. Agile techniques are predicated on the premise
that high-quality software may also be created by small
teams employing continuous design improvement and
testing based on prompt response and change.

New issues develop as agile development
methodologies have been used to major projects. Prefund
mental principles in agile methodology are heavily skewed
when these approaches have been used in large-scale
projects, per the “top burning research question” poll. Self-
management is a central tenet of agile techniques, although
studies from sectors besides software development suggests
that it might impede the power to interact well across teams.
In sizable agile, group members also must have an
appropriate organizational infrastructure and connect
extensively with specialists from outside team, while the
organizations must identity.

When several teams are working in parallel, having a
developing architecture might hamper project progress, and

even some techniques, including the scrum of scrum, have
been proved to be unproductive in big projects [24]. Vast
companies regularly have huge and dispersed development
organizations working on large projects, demanding the
expansion of change management. According to
Leffingwell 2007, scaling comprises a multitude of
challenges, notably coordination between many agile
projects, a shortage of up-front design, a paucity of
requirement specification, along with all the issues of
remote projects, although most major corporations are
dispersed.

Remains a major problem, many large corporations
have opted to embrace agile techniques, given the existence
of research here about how to scale scrum methodology to
complex projects and how to begin implementing agile
changes in large organizations [25]. When adopting
continuous delivery approaches in large-scale projects,
influencing factors in agile development are vastly
improved. Self-management is a central tenet of agile
techniques, although research from disciplines other than
software development demonstrates that this could impede
the potential to coordinate properly across teams. In sizable
agile, group members also must have an appropriate
organizational network and engage closely with expertise
outside team, while the teams need inner [24].

4.3 Challenges for public organizations

The public sector is the component of the economy that
is responsible for implementing various public services.
With the expansion and development of technological
advances, state agencies have increasingly begun to include
software products throughout their development processes.
As a response, the incentive to implement different and
improved techniques to Software Engineering (SE) was
becoming essential for the future of software packages in
government. In addition to enhancing the performance of
their IT projects, listed companies have been employing
agile methods.

The merits of DevOps to businesses include the
opportunity to handle fluctuating priorities, improved
coordination between this and corporate objectives,
increased software quality, and high voltage gain
satisfaction with the final output. The introduction of change
management in the public sector, but at the other hand, is
extremely problematic. Institutional highly hierarchical
institutions are unsuitable with iterative development. It is
important to translate to a physical prototype in which the
operations are informal and determined by the project team
after many public entities, especially for large, have spent
years transforming their mindset whereby the processes
were codified and followed.
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However, current methodology can provide better outcomes
for the public sector than plan-driven ones. Delivery with a
boom there’s very few investigations on use of the agile
method in government enterprises. However, a tiny majority
of scholars do touch on the matter [26] It was observed using
these agile techniques when working for the state was
challenging for only certain firms, as agile methods were not
implemented there and government entities were
inexperienced with agile methodologies. If there is a
proposal to apply agile methodologies, it should be reflected
in the public organization's acquisition announcements.
When the project starts, the project team members should
settle on the approach to employ and how the duties will be
defined and allotted [11]. Eventually, the stakeholder
schedule in the public sector encompasses a wide variety of
parties with diverse histories, duties, expectations, political
aspirations, and ambitions from a company value viewpoint.

The clarity of project objectives and targets is hardly ever
developed by incorporating and regulating this. As a sense,
ensuring project "effectiveness" from either the start is pretty
difficult. Emerald has the real challenges of just this journal
including a full transcript archive. Many projects have failed
every time related to budget, time, and/or scope management
problems, commonly termed as venture "efficiency"
difficulties. Have used a public software project as an
example, Fryberg and Buzzier (2011) reported on high
numbers of out-of-control technology projects.

A lack of appropriate project governance structures,
especially multi-stakeholder involvement during the early
phases of the project when confusion as to what should be
done or by whom, occasioned a strong negative inventory
levels that usually lasts all throughout project life-cycle, was
identified as among the most compelling reasons for the
clearly evident failures. Similarly, such programs need
communication and collaboration, flexibility, and agility in
development process, organizational, and performance
practices in order to leverage change or incorporate different
stakeholders in creating value early and frequently. Previous
project governance research has mostly focused on static
organizational functions, leaving minimal space for
investigation on micro-level instrumental in fostering that

emerge across the life cycle [25].

5. Agile Adoptability Challenges in
Organizations

The preceding usefulness of Agile Software
development in software project is based on my own
experience and even the methodology's methodologies. The
scalability of Scrum guiding principles in large corporations
was necessary to support us to take techniques from several
other agile methodology and even integrate several best
approaches. This part will describe some of the problems of

agile adapting in companies and organizations based on
personal experience as well as facts from other networks
and academics [11].

5.1 Overall

This section will provide readers with an
understanding of many of the major concerns and
challenges that business organizations face while
employing Agile method to create software:

e Lack of document or Incompleteness
Gaps in team’s communication
Lack of technical Skills
Stakeholder communication and involvement
Education, experience and commitment

TABLE 2 SOURCES OF DIFFERENT CHALLENGES

The source of the Challenge description

challenge
Lack of Working software versus thorough
Documentation documentation has been one of the

agile principles, which is largely
misunderstood as "no documentation
at  all."  Furthermore, agile
methodologies were meant to be
used and performed in small, body
software projects at beginning. When
evaluating a small system in a
challenging way to a complex region
in a complex world, there are
different types of documentation
required. In a large public
organization, exchange of
information in a broader meaning is
expected than in a small private
company [11].

Scrum, like other agile software
development processes, lowers the
volume of documentation required.
In essence, agile techniques urge for
the code to be a document in of itself.
As a result, agile-methods-trained
developers use more annotations in
their code.

Several developers indicated when
they included extra descriptions to
any challenging code and any
adjustments they made. Many
developers agree, however, that
without documentation, it is
exceedingly hard to conduct jobs for
developers working on sections of
the system they never have worked
on it before, but also for new
developers with hardly any history
with the project [25].

Because the squad was founded to
communicate effectively, another of
the obstacles in agile methodology is

Gaps in team’s
communication
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establishing communication process
within the squad along with external
communicate directly with those
other stakeholders in possible to
lessen inefficiencies [1].

When team is working on various
projects and the plan alters often, as
well as when principles established
are absent, communication may well
be tough. Such issues come up, for
example, because when latest update
is not prioritized or susceptible to
approaches to measuring, then when
knowledge for practical is not
conducted in a timely way [27].

Lack of technical
Skills

The agile approach gave the
assembled teams (Squads) a sense of
flexibility and authority. To prevent
generating substandard software,
there is a demand for experienced
employees to communicate on the
original  document.  Employee
turnover has become a huge problem
towards some extent since this is a
pertinent factor [1].

Fear among developers as a
consequence of the awareness of
competence shortage was noted in
seventeen of the firms examined.
Stand-up meetings, an onsite
consumer, and the employment of
storyboards and whiteboards, so
according  interviewees, = made
development  defects extremely
apparent to the rest of the team,
because all these techniques demand
direct and continual contact and
collaboration among team members.
Storyboards, for example, keep track
of sprint backlog and highlight a
developer's lack of interest [28].

Stakeholder
communication and
involvement

It's harder included stakeholders in
the strategy since agile planning and
specification work is completed
gradually across the project. Also,
because to the (incremental) product
launch pattern, integrating customers
and end users in pilot testing is a
complex process. Especially since its
Agency has a feedback from the end
user groups that are geographically
separated [11].

Feedback from customers is a
priceless step in ensuring that the
product being produced and released
continually adds benefit to the
customer. It mandates that company
officials offer input on the
functionalities that've been
established.

The majority of the players struggle
to acquire key business stakeholders
to participate sprint mass protests.
Some people in the company comes
to our website every now and then to
develop relationships. Others may
not feel the same way, and they want
to meet regularly for only them [29].

Education, This shortage of collaboration
experience and strategies in inexperienced
commitment companies clearly indicates that

there is indeed a significant demand
for  highly-educated software
engineers in the agile arena who
would have the needed cooperation
and skills in communication, and
also the flexibility to embrace the
agile principles.

As a corollary, it's important to not
only offer students with a solid
awareness of what to expect while
functioning in personality, agile
software development teams, but to
also discuss and feel the agile
concepts with them throughout an
actual student project [30].

6. Conclusions

We shared our results on the challenges of
implementing agile methodologies in a public sector in this
article. Documentation, people education, experience, and
dedication, stakeholder communication and engagement,
responsibilities in an agile setup, location of agile teams,
legislation, and  complexity of SW architecture and
interoperability have all been acknowledged as challenges.
There’re a few caveats to this study that just might lead to
more exploration. For small to bigger and public
organizations, the implementation plan for software
development is linked with the progressive software
development process, with the top priorities being lowered
costs, productivity improvements, and delighted customers.

The use of agile in so many major markets in order to
attain the primary benefits of agility agile adaptation has a
range of problems, most of which have been discussed
previously but are not limited to them. The connection of
sections two and three for the application of agile processes
and constraints in companies improves the understanding
for major organizations' future usage of agile. There is a
need to work on new methodologies that will let companies
to adapt to the problems outlined above while sustaining
agility and flexibility.
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