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Abstract

Agile methods support an iterative, communication based and flexible way of IT software
development that reduces the traditional software development risks. This paper addresses the
aspects of Agile application in public sector that is seen challenging and still lacks enough
knowledge and practice to be addressed in the formalized way. A systematic literature review
was done with the aim of providing insights into the most critical aspects highlighted in the
related work by mapping these aspects over the project lifecycle phases thus giving a broader
view on the problem in general; furthermore interrelated aspects are discussed on the basis of
existing suggestions and practices from other studies. Collected solutions could help
researchers and practitioners to resolve some of the issues of Agile application in IT
development in Public sector.
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1. Introduction

With creation of Agile manifesto in 2001, the formal approach to mitigate and address the most
common IT development challenges of that times was created. Even though Agile approach was widely
used in private sector, the public sector [14], because of several specifics existing in these organizations,
are still often using the traditional ways of working and that also applies to the IT development [15].
The Agile presents many benefits but the conflict with public sector regulations, organizational
structure, and other characteristics has slowed down, or in some cases stopped, the introduction of Agile
[15].

There are many real-life examples that have shown that it is possible to introduce Agile practices
and get benefits from them in public sector, but Agile also brings new risks and challenges that need to
be addressed [5]. Considering the high complexity IT systems and the problems in availability
requirements, and the scale of the systems that are needed in governmental organizations [16], it is
understood that the iterative approach, business value prioritization and the constant communication
facilitated by Agile practices is the key to ensure success of these projects [13], [14]. And, by addressing
the challenges of Agile application in the public sector, it is possible to help ensure the benefits of Agile
that it brings [7].

2. Research methods and data collection

To address research questions systematic literature review was done. For the literature review the
articles of last 6 years were considered based on the high increase of digitalization processes in public
sector organizations, especially in period of 2016 — 2022 that would also include the latest tendencies
in the IT system development field. There is not much research available on Agile practices for software
development in public sector. The articles provided by search engines using such keyword

combinations as “application of agile in public sector”, "challenges with Agile in public sector” in
Scopus database provided 34 and 56 results respectively, from which approximately 70 % were
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relevant, similar results were achieved in databases of Web of Science with less results but the same
distribution. From all articles those found the most relevant were handpicked, that were relevant in topic
of outsourced (contracted) software development and risks, challenges that are related to working under
Agile framework.

The selected articles could be grouped by the type of research method applied. Most of articles
consist of a specific country case studies [1], [2], [3], [4], the second group is the research that
considered several or one case in sample area, using surveys, interview, questionnaires [5], [6], [7], [8],
the last group, [9], [10] is systematic literature review articles.

The main aspects of the Agile application in public sector will be identified based on the analysis of
related work. An aspect is understood as an area of improvement, challenge or risk in Agile application
that is significantly contradicting to the traditional ways of working and organizational characteristics
existing in public sector.

The research questions of this paper are:

1) What are the most contradicting aspects of Agile application in public sector IT development

projects?

2) s it possible to observe interrelations between several contradicting aspects?

3) What are the improvement suggested for addressing the aspect contradicting the traditional ways

of working in public sector?

The goals of this analysis are by addressing the research questions to, firstly, detect the scope within
the IT development project where the contradictions exist, and, secondly, to investigate the interrelation
of aspects and elaborate more on group of aspects that, if being resolved, could improve the Agile
practices in public sector.

As there is a limited amount of research work in the topic of interest, this analysis gives a new
uniform view on the already presented information that has been provided as success factors, challenges
and risks (aspects - previously defined) while also considering interrelation between them.

3. Contradicting aspects of Agile and tradition project management practices
in the Public sector

To provide and organized and clear view on information available in related work and to determine
the most problematic phases and aspects of the Agile practice application in projects developing IT
systems for the public sector, each, even small, area of elaboration in any source used was (1) identified,
(2) grouped by commonalities, and (3) mapped to 5 phases of project lifecycle. The results are shown
in Table 1. The five phases of project lifecycle are chosen according to PMBOK Guide [11]. Each of
the phases have defined content and activities to be performed that were cross-referenced with the
activities and characteristics highlighted in the analysed articles.

Table 1
Mapping of Agile application aspects to Project lifecycle phases
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3.1. Initiation

The challenges that are related to the organizational structure can be linked with several project
lifecycle phases. In its essence this challenge is related to the differences in the organizational structure
that is usually existing in public sector. Agile principles manifest the teamwork and collaboration and
most importantly self-organization that conflicts with the hierarchical structure, control and command
approach in organizations of public sector [10].

Innovation and adaptation process in public organizations is also discussed and found to be slower
than in the private sector that could rise some difficulties to start project and determine the business
use case [6], [7], [10].

The major issue discussed in [1] is the contracting of IT system development services. In public
sector, the public procurement law, especially in EU countries, adapted from EU legislation [12], limits
the organizations of applying a flexible scope, options of changes in requirements, budget, or project
plan as it should be set prior as required by procurement regulations [3] , [10].

The procurement limitations rise another issue related to the evaluation process of possible vendors
and choice of contractor [3], mostly it is question of the lowest bid that not necessarily is the best way
to choose the partner for system development and that also rises another problem — the lack of trust

(81, [9].
3.2. Planning

The public sector software acquisition method through procurement defines that the scope and price
of the software development is fixed, as the requirements need to be set before the tender and it directly
contradicts with Agile that manifests the flexible scope [3], [6], [8]. The specification of the system
being developed should be presented at the start of the tender process and cannot be changed if special
conditions are not foreseen. From legal point of view that is also emphasized in article [1]. Contractor
is providing the cost offer based on presented requirements that as in any initiation phase are still under
limited to the current understanding [8]. Accurate definition of requirements is important, but cannot
save from external impact and complexity risen effects on software requirements.

The research results of [6] show that the second most common challenge of agile application in
public sector is the planning and initiation of the project. But for cases where agile is applied, on the
opposite to all benefits, it is reported that the predictability of the project is reduced [10], [2], that is not
well perceived by public organizations. Together with the fixed scope and price, at the start of the
project the project plan is determined, and go-live date is set based on assumption that the scope and
cost is not changed. The principle of magic triangle of project management manifests that these three
aspects (scope, price, time) are closely linked and changing one of them leads to changes in others. In
practice, usually, these are not fixed values leading to overstepping of one or another aspect and risking
with a very low-quality result [1], [3], [4].

Setting the roles and responsibilities is important for successful project management and execution
and should be agreed between parties prior the active development phase is started. The authors of [3]
suggest defining roles and responsibilities in agreement between parties, in other sources more
traditional roles in Agile are discussed. Different setups exist, but the problem with public sector is the
lack of knowledge about agile practices leading to not understanding of the role assigned [6], [7] and
low dedication of organization’s employees assigned to project, as it is, most commonly, an additional
responsibility to everyday tasks and is not properly respected by the organization [7].

Especially with high complexity projects, the risks of not meeting the goals of the project increase.
Even though the Agile software development covers most of the IT critical success factors, there is still
a need for continuous identification and analysis of risks [5]. The research presented in [3] emphasizes
the need for early risk estimation by client and dividing of responsibility of risks between parties. Early
identification and mitigation of risks reduces the need for costly mitigation afterwards [9].
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3.3. Execution

To facilitate agile type of development different practices in public sector have been adopted. Most
of them are associated with successful project. The practices covered in more than one of the articles
are summarized in Table 2. Controversially to the benefits of client involvement, the authors of [5]
report about risks of technical debt and not meeting non-functional requirements in case of too high
involvement of a business side increasing the pressure on development team on delivery of new
functionalities. The practices also mostly contradict the usual way of working in different public
organizations. The Scrum is one of the Agile based methodologies that is most commonly applied in
the public sector to facilitate agile practices [2], [6].

Traditional risk of development is poor communication with users and stakeholders, which is
mitigated by Agile practices [2], [4], [5]. The adaptation of communication practices is challenging as
the public organizations usually relay on thorough documentation and indirect communication [7].
Also, the communication and collaboration are important between development teams [6].

Specifically in Public sector, where requirement list is set at the start, there are cases where the
dispute between Business and IT teams is caused on the specifics of the requirement, business side is
trying to include more than expected, but the IT side is trying to provide minimum of what is required
[8]. The mutual understanding of the tasks can be a challenge. Most of research describes Agile
practices to improve the alignment of Business and IT teams [2]-[5], [9].

Appropriate knowledge and skills are a challenging aspect across all the participants, but most
problems arise in the public organizations, as the client competence contributes to success of the project
[4] as well as of other stakeholders and users. The problem may arise if stakeholders are not familiar
with Agile practices and their own roles and responsibilities [8]-[10]. Even with training, it can still
cause issues in the practice [7].

Table 2
Agile practices in public sector
Practice considered in more Reference article indication Number of
than one article (1] 2] 4] [5] (6] 18] articles
Estimation X X X X 4
Daily stand-up X X 2
Frequent delivery X X 2
Short iterations X X 2
Iteration and release planning X X X 3
3.4. Monitoring and Control

The progress monitoring in article [1] is related to contractual relationships of parties, providing
insights of public sector and need for monitoring result reliant payment and planning methods. On other
hand, the authors of [6] present the Scrum methods for monitoring of each sprint with progress report.

In Agile the frequent deliveries with short time-boxed iterations enables the possibility to receive
feedback continuously and assure that the functionality implemented matches the needs of business
[2], [4]. The availability of this feedback, more or less, relies on the involvement of client, other
stakeholders, and users in the testing of provided functionality [8].

Change management is facilitated within the Agile framework but is clearly contradicting the
traditional ways of project management in public sector (because of early set requirements and fixed
scope and price). Flexible scope within Agile is a huge benefit in dynamic environment and complex
systems and is widely elaborated in the articles used in analysis of Agile approaches [2]-[8], [10].

3.5. Close

The authors of [2] report that reason for implementing Agile is the delivery predictability, which is
interestingly contradicting the project predictability that usually is evaluated as decreased. Delivery to
user is not an aspect that is resolved within the framework, but also it does not contradict the traditional
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project management in public sector [4], [5]. In the [5], an example is provided where dedicated sprint
for dealing with deployment and operability issues was introduced to improve the situation.

Documentation in public sector has a much higher importance than it is positioned in Agile
practices and methodologies based on Agile that can arise some challenges within the public
organization [6], [7].

Evaluation of a project is mentioned in [1] as a basis for the settlement with contractor, but in
general, the whole project with all involved parties can and should be evaluated regardless of the applied
development method.

4. Analysis of ways of handling interrelated Agile application aspects

Clearly not all activities of a project lifecycle are represented in each phase, but it is safe to conclude
that these are the activities and aspects that are already identified in previous research to be significant
for success of the project and most importantly, in this specific case with Agile practices, in the public
sector.

From analysis it is possible to conclude that seven of the aspects were mentioned at least in the half
of the articles reviewed, these are mostly connected to the execution of the project, where the actual
development takes place. That also could be an indicator that, even if the public organizations are not
working with Agile principles in their usual business, it is still explored how this could be applied in
the execution phase exclusively for IT system development projects.

By looking back on the summary provided in Section 3, it is possible to indicate at least one group
of interrelated aspects. If considering public organizations applying Agile, there is a strong
interdependency between practices applied, collaboration and communication, roles and
responsibilities, knowledge and skills and organizational hierarchy that can be concluded from the
summary of the aspects collected and the commonalities of issue representation in the related work.

4.1. Collaboration and communication

This is one of the main attributes associated with Agile ways of working. The questionnaire results
reported in research in Brazilian public sector [2] show that more than 80% of respondents have
responded that the Agile practices have improved the collaboration and communication within and
among the teams that is also the aspects evaluated to be improved the most. The authors of [9] categorize
collaboration and communication issues under the cultural change category. Although, the high
elaboration on the issue effects on project and its importance are present in several of reviewed articles,
none of them provide clear suggestions to facilitate better collaboration and communication. But from
the Brazilian research results it could be speculated that the Agile itself is the main solution and some
practices within the Agile approach should be more strongly followed to gain improvements.

4.2, Roles and responsibilities

On the roles and responsibilities aspect the research [7] on Finnish government organizations IT
projects with Agile approach has provided several insights. In the research semi-structures interviews
were conducted with participants and the results were structured and analyzed. In the results, roles and
responsibilities were one of the categories of challenges. As of outsourced software development and
organizations structure, some additional roles were included in the framework, e.g., business product
owner and ICT product owner, and administrational project manager that caused additional confusion
about responsibilities, but reduced the risk of incompetent participant in the role in some cases. They
also emphasize the work-load of a product owner: as nominated from the organization, it was a big shift
in the amount of work they needed to deal with in comparison to traditional project management causing
insufficient communication possibilities because of overload. In conclusions the authors connect the
issues with organization structure also and provide suggestion to manage it with the change in
organization values and culture, while the participants suggest better training to be ready for Agile [7].

4.3. Knowledge and skills
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Lack of knowledge and skills is identified as a challenge in several articles. It can be divided in the
knowledge and skills in Agile practices and knowledge [3], [4], [7], [9], [10] and skills necessary for
development of system under the question. From the latter one, development team’s lack of knowledge
about operations is highlighted, and also the unwanted effect of new teams that usually cause more
defects [5]. The need for Agile knowledge once again justifies the necessity of Agile training. Some
suggestion is presented in already mentioned Finnish organizations research [7], where participants
respond that the communication is the key to overcome the lack of knowledge, in some responses they
mention the valuable contribution of RACI matrix.

4.4, Organizational hierarchy

The Agile approach is more suited for organizations that are not hierarchical and using command
and control type of work process. [2]. The research about Brazilian government identifies this as a risk
and applying Agile ways of working includes under the cultural change challenge [2]. In literature
review done in [10] it is also indicated that, regardless the benefits of Agile, it does not guarantee
success in hierarchical organizations. Authors suggest that the management should show the initiative
in cultural change giving an impulse to employees to shift from individual to more collaborative way
of working. With management involvement in cultural change together with well-defined roles and
responsibilities within project there is a way to minimize the risk of organizational structure impact.

4.5, Practices

Practices in Agile realization differ but, as previously stated, the Scrum methodology, together with
all the practices coming with it, is the most popular within public organizations. The limitations of
contracting are provided in research of Agile practices in public sector in Italy [1]. The authors are
suggesting using the estimation as one of practices not only for sprint planning but also as a reference
for payments for delivered functionalities in result creating a specific contract framework. Additionally,
the practices as such include not only the processes but the roles already mentioned. Different
approaches exist here, for example, [7] suggest creating several product owner roles but, as for [3], to
create a team that collectively represents the product owner.

5. Conclusions

By search of related work, it is evident that there is still a lack of appropriate level of understanding
of the practices of Agile application in public sector and many challenges to be faced that calls for
appropriate in-depth research. The Agile application impacts all of the project lifecycle phases and,
even though it is mostly discussed in the execution phase, the linkage and impact to all other project
phases should be considered.

From suggested solutions to manage these aspects, the common one is the cultural change that needs
to be undergone to implement the Agile practices because of the hierarchical structure in public
organizations, command and control way of working, high documentation level and formal ways of
communication that contradict the Agile practices in different ways. From more practical perspective,
a strict role and responsibility definition was suggested that should also be effective to manage
identified aspects. The importance of appropriate knowledge is stressed and calls for a need of
appropriate Agile training in public organizations that can significantly improve the project success.

In conclusion, there is still a need for more in depth analysis of the aspects identified to see how
Agile in the public sector practically could be improved as the information on the Agile practices in the
public sector is still limited, but development of complex IT systems in the public sector is still
problematic and that could be resolved with application of an appropriate Agile framework.
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