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ABSTRACT

Aim/Purpose The objective of this study is to summarize the challenges of Agile Require-
ments Engineering (Agile RE) in the public sector in republican and constitu-
tional monarchy nations. Additionally, it offers recommendations to address
these challenges.

Background Failure of IT projects in the public sector results in financial losses for the state
and loss of public trust, often attributed to issues in requirements engineering
such as prioritization of user needs and excessive scope of requirements. IT
projects can have a higher success rate with Agile RE, but there are also draw-
backs. Therefore, this study holds significance by presenting a thorough frame-
work designed to pinpoint and overcome the challenges associated with Agile
RE to increase the success rate of I'T projects.

Methodology This study employs a Systematic Literature Review (SLR) protocol in the field
of software engineering or related domains, which consists of three main
phases: planning the review, conducting the review with a snowballing ap-
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proach, and reporting the review. Furthermore, the authors perform open cod-
ing to categorize challenges based on the Agile methodologies adoption factor
model and axial coding to map potential solutions.

The authors assert that this research enriches the existing literature on Agile RE,
specifically within the public sector context, by mapping out challenges and
possible solutions that contribute to creating a foundation for future studies to
conduct a more in-depth analysis of Agile adoption in the public sector. Fur-
thermore, it compares the barriers of Agile RE in the public sector with the
general context, leading to the discovery of new theories specifically for this

field.

Most challenges related to Agile RE in the public sector are found in the people
and process aspects. Project and organizational-related are subsequent aspects.
Therefore, handling people and processes proficiently is imperative within Agile
RE to prevent project failure.

Our findings offer a comprehensive view of Agile RE in the public sector in re-
publican and constitutional monarchy nations. This study maps the challenges
encountered by the public sector and provides potential solutions. The authors
encourage practitioners to consider our findings as a foundation for adopting
Agile methodology in the public sector. Furthermore, this study can assist prac-
titioners in identifying existing barriers related to Agile RE, pinpointing ele-
ments that contribute to overcoming those challenges, and developing strategies
based on the specific needs of the organizations.

Researchers have the potential to expand the scope of this study by conducting
research in other countries, especially African countries, as this study has not yet
encompassed this geographic region. Additionally, they can strengthen the evi-
dence linking Agile RE challenges to the risk of Agile project failure by pet-
forming empirical validation in a specific country.

This research conducts a comprehensive exploration of Agile RE within the
public sector, serving as a foundation for the successful adoption of Agile meth-
odology by overcoming obstacles related to Agile RE. This study highlights the
importance of managing people, processes, projects, and organizational ele-
ments to increase the success of Agile adoption in the public sector.

In the future, researchers should work towards resolving the limitations identi-
tied in this study. This study has not provided a clear prioritization of challenges
and solutions according to their significance. Therefore, future researchers can
perform a Fuzzy Analytical Hierarchical Process (F-AHP) to prioritize the pro-
posed solutions.

Keywords Agile requirements engineering, public sector, Agile challenges, systematic litera-
ture review
INTRODUCTION

Over the past few years, the Agile approach has been adopted more widely in the private sector (Cico
et al., 2021) and the public sector (Fontana & Marczak, 2020). This trend can be attributed to the nu-
merous advantages associated with an Agile approach, such as increasing productivity and efficiency
(Lagerberg et al., 2013; Rasheed et al., 2021), adaptability, and short time-to-market (Mishra et al.,
2021), significant accelerating the speed of change, and forces the organization to respond swiftly to
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various unexpected challenges and opportunities with limited information and in conditions of con-
siderable uncertainty (Vaia et al., 2022). Nevertheless, transitioning to the Agile methodology within
the public sector, particularly within complex hierarchical structures such as government organiza-
tions, posed greater challenges compared to less bureaucratic entities (Dwi Harfianto et al., 2022).
The public sector tends to be passive and shows reluctance to promptly adopt innovations from
other sectors (Hale & Woronkowicz, 2021; Windrum & Koch, 2008). The public sector refers to the
part of the economy under government control, encompassing government institutions, government
agencies, state-owned companies, educational institutions, and businesses that offer various services
to the public. Countries have special characteristics regarding their public sectors. Governance plays a
crucial role in a nation’s public sector, serving as a key facilitator for economic and administrative
success (Alqooti, 2020). Republic and constitutional monarchy nations typically have more stable
governance than provisional nations.

The failure of public sector projects resulted in financial losses for the state. Requirement issues were
cited as the cause of failure for certain projects (Rizkiyah et al., 2020). In software development, Re-
quirements Engineering (RE) holds significant importance (Ochodek & Kopczyniska, 2018). Several
cases show project failure due to issues with engineering requirements. The user requirement prioriti-
zation and over-scope requirement emerged as the most notable challenges as they have the potential
to cause project delays (Marnada et al., 2021). On the other hand, successful requirement engineering
leads to higher-quality software and reduces project failure (Daun et al., 2023). Therefore, Agile Re-
quirement Engineering (Agile RE) is crucial to success in an Agile project.

The objective of this study is to summarize the challenges of Agile RE in republican and constitu-
tional monarchy public sectors. This study also provides recommendations to address these chal-
lenges. Therefore, this study aims to answer these research questions:

RQ1: What are the challenges of Agile RE in republican and constitutional monarchy public
sectors?

RQ2: What are the possible solutions to overcome Agile RE issues in the public sector?

Previous studies conducted systematic literature reviews on Agile RE issues (Coutinho et al., 2019;
Curcio et al., 2018; Inayat et al., 2015). However, no studies have specifically done a systematic litera-
ture review within the public sector. Therefore, this study employs a snowballing approach to con-
duct a systematic literature review. In addition, the identified challenges are classified based on Sha-
hane et al.’s (2014) proposed factors model of Agile methodologies adoption: process, people, pro-
ject, and organization. Hence, this state-of-the-art study focuses on the public sector, uses a snow-
balling approach, and adopts an Agile method framework to categorize the challenges. The main
contribution of this paper is to map the challenges and possible solutions of Agile RE in the public
sector. This study contributes to creating a foundation for future research to conduct a more in-
depth analysis of Agile adoption in the public sectot.

The following sections are structured as follows. The next section reviews related work in the litera-
ture, specifically focusing on challenges and issues related to Agile RE in the public sector. The sub-
sequent section outlines the research methodology in the study, followed by a presentation of the re-
search findings related to defined research questions and an analysis of the results. Finally, the last
section presents the conclusion of this study.

LITERATURE REVIEW

AGILE REQUIREMENTS ENGINEERING

RE is one of the crucial processes in software development. RE focuses on the identification, model-
ing, communication, and documentation of system requirements, as well as the surrounding context
in which the system will be utilized. The process of RE encompasses a strict sequence of activities to
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derive, validate, and upload a comprehensive document of system requirements (Curcio et al., 2018;
Ochodek & Kopczyniska, 2018). RE substantially affects the effectiveness of software development
projects (Khan et al., 2021). The initial RE was founded in the 1970s and was called “traditional re-
quirement engineering.” The process is referred to as the waterfall life cycle model (Curcio et al.,
2018). However, globalization and rapidly changing markets need to enforce the process to adapt ef-
fectively.

Agile has emerged as a highly adopted methodology for software development projects. Implement-
ing Agile requires distinctive practices compared to traditional RE (Nisyak et al., 2020; Ochodek &
Kopczyniska, 2018). Practices, namely collaboratively planning short iterations or conducting daily
team meetings that were traditionally not seen as integral to RE, now serve as catalysts for embracing
lightweight requirements-related approaches such as crafting user stories (Ochodek et al., 2020). In
Agile methodologies, the emphasis lies on the operational software rather than the generated arti-
facts, posing a significant challenge for professionals in the field of RE. Generating and maintaining
requirement documentation is often viewed as a bureaucratic practice within Agile approaches, hin-
dering the agility of the process (Coutinho et al., 2019).

The term “Agile Requirements Engineering” has been coined to describe the Agile approach to plan-
ning, executing, and testing requirements within an Agile framework (Coutinho et al., 2019). Require-
ment changes are welcome in Agile; hence, the RE activities occur throughout the lifetime of soft-
ware development. The high-level customer needs are defined in the initial stage and transformed as
epic. Then, it is broken down into smaller and more detailed requirements to be discussed and repri-
oritized for the next iteration (Curcio et al., 2018). Traditional RE is confronted with numerous ob-
stacles, encompassing communication gaps, scope creep, requirements validation, documentation,
and limited customer involvement. Agile RE emerges to address these challenges through some prac-
tices, covering face-to-face communication to diminish the need for extensive documentation and
bridge communication gaps, progressively elaborating on requirements to mitigate over-scoping, pri-
oritizing requirements based on their business value as determined by the customer to enhance re-
quirements validation, and fostering close collaboration between the team and the customer to cir-
cumvent insufficient customer participation. In addition, Agile RE proposed some practices, such as
creating user stories to record the requirement, iterative requirements by gradually detailing the re-
quirement, and executing requirement prioritization prior to initiating a new iteration (Inayat et al.,
2015).

Ochodek and Kopczytiska (2018) conducted a study to analyze and rank the Agile RE practices con-
sidering the perceived importance by practitioners. The list of practices was collected through a sur-
vey of 136 Agile software development practitioners, which were then graded using the PROME-
THEE family method to form a seven-tier ranking of the practices. Tier 1 practices encompass creat-
ing a testable requirement, establishing project shared vision, available onsite customers, conducting
review meetings, placing the requirement to be easily accessed, and requirement prioritization based
on customer needs (Ochodek & Kopczynska, 2018).

AGILE ADOPTION IN THE PUBLIC SECTOR

While Agile methodologies have emerged as the industry standard for software development, the
public sector is gradually embracing them, but at a slower pace (Mohagheghi & Lassenius, 2021). The
public sector is closely related to bureaucracy, which can be defined as highly systematic, formal, and
impersonal. It has a hierarchical structure established through regulations and policies (Dwi
Harfianto et al., 2022). Public sector organizations encounter both common challenges faced by pri-
vate sector entities and unique hurdles inherent to their specific context. These obstacles encompass
an organizational culture that is often incompatible with Agile principles due to the presence of hier-
archical and bureaucratic structures, limited familiarity with Agile methodologies, and a reliance on
rigid and prescriptive approaches (Fontana & Marczak, 2020; Mohagheghi & Lassenius, 2021).
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Rizkiyah et al. (2020) conducted a study on the issue of practical requirements within an unsuccessful
Agile project on a government agency in order to prevent similar setbacks in the future. The initial
factors were obtained through a systematic literature review, analyzed official project documents, di-
rect observation, and interviews with correspondence, resulting in 25 factors which were classified
into seven categories. The findings highlight that requirement changes, scope creep, and communica-
tion emerged as the dominant challenges in the case study. The study proposed Agile best practices
as solutions for each factor and challenge, providing a comparative analysis between the service pro-
vider and government organization. While these findings cannot be universally generalized, they offer
valuable insights into requirement-related issues and their mitigation in Agile-based government out-
sourcing projects (Rizkiyah et al., 2020).

Fontana and Marczak (2020) studied the adoption of Agile Software Development (ASD) by the Bra-
zilian government by analyzing its characteristics and challenges. The data was gathered through a
survey targeting civil servants in Brazil, and 167 responses were obtained. ASD projects demonstrate
a high rate of success, often implemented in conjunction with other software development ap-
proaches. The primary drivers for adopting Agile practices within Brazilian government IT organiza-
tions are the desire to expedite product delivery and enhance productivity. However, significant chal-

lenges persist, including the need for cultural transformation and overcoming resistance to change
(Fontana & Marczak, 2020).

RESEARCH METHODOLOGY

To achieve the research objective and answer the research questions, a Systematic Literature Review
(SLR) protocol is conducted. This research follows the SLR protocol proposed by Kitchenham and
Brereton (2013). SLR is a commonly employed review method that seeks to comprehensively exam-
ine and integrate existing literature (Abusaeed et al., 2023). SLR incorporates three main phases: plan-
ning the review, conducting the review, and reporting the review.

The objective of this study is to summarize the obstacles faced in Agile RE within the public sector
and offer possible solutions to address them. Therefore, in the planning phase, we include the “pub-
lic sector” keyword in the search string and specify questions related to the public sector for quality
assessment purposes. Figure 1 illustrates the proposed research design.

Planning Conducting Reporting
! ' | ' ' !
1. Research Questions | HE:P Extracting the Primary | 1. Create Catalog of
2. Quasi-Gold Standard Studies Challenges
3. Database 2. Data Extraction and 2. Create List of Solutions
4. Search String Synthesis 3. Mapping Challenges
5. Inclusion Criteria and Solution

6. Quality Assessment

Figure 1. Research design

PLANNING THE REVIEW

The initial phase of conducting SLR involves devising a comprehensive strategy to commence the
review process. This strategy encompasses a range of variables, including formulating research ques-
tions, identifying Quasi-Gold Standard papers, selecting relevant databases, constructing effective
search strings, establishing inclusion criteria, and designing quality check criteria. The subsequent sec-
tion will extensively detail these steps, providing a thorough understanding of their execution.
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Research questions

The research questions are crafted by considering the specific research objectives of the current
study.

RQ1: What are the challenges of Agile RE in the public sector?
RQ2: What are the possible solutions to overcome Agile RE issues in the public sector?

Quasi-Gold Standard

The Quasi-Gold Standard (QGS) methodology serves as a valuable approach to combine both man-
ual and automated search methods with the objective of assessing the effectiveness of search proce-
dures. QGS provides guidance on formulating the essential keywords and their corresponding alter-
natives (Akbar et al., 2020; Kitchenham & Brereton, 2013). In the present study, two specific articles
(Fontana & Marczak, 2020; Khan et al., 2021) have been selected as QGS references, serving as a
foundation for constructing the search string.

Databases

In order to access a wide range of scholarly publications, we made use of seven prominent subscrip-
tion-based digital databases: “IEEE Xplore,” “ACM Digital Library,” “Springer Link,” “Emerald In-
sight,” “Scopus,” “Sage Journal,” and “Science Direct.” These databases were selected for their
established reputation as reliable and comprehensive repositories of academic literature (Kamal et al.,

2020).

Search strings

To develop an effective search strategy, we adhere to the guidelines outlined by Kitchenham et al.
(2007) and Kitchenham and Brereton (2013). First, we compile a comprehensive list of primary key-
wotds. Then, we identify alternative words, synonyms, and related terms associated with these main
keywords. The search is conducted by employing the Boolean operator ‘OR’ to incorporate syno-
nyms and related terms, while the ‘“AND’ operator is used to connect the main terms, thereby refin-
ing the search results. By integrating various categories of key terms, as presented in Table 1, we con-
struct the search string by integrating all the key terms from each category.

Table 1. Category and key terms

Category Key terms

Requirements Engineering |Requirements Engineering, Requirements
Specification, Quality Requirements

Challenge Challenge, Issue, Problem
Public Sector Public Sector, Government
Agile Agile, Scrum, Kanban

Inclusion and exclusion criteria

In order to ascertain the eligibility of studies for inclusion, a set of predefined criteria was employed
to determine their suitability, these criteria served as guidelines to determine whether a study should
be included or excluded from the analysis, ensuring a systematic and consistent selection process
(Inayat et al., 2015).

o Inclusion criteria: Paper published between 2014-2023 (IN1), it is an empirical research article
or case study (IN2), it is classified as computer science, engineering, and related subject areas
(IN3), and the paper should answer the following research questions (IN4).

o Exvlusion criteria: Duplicated publication (EX1), published using other than English (EX2),
tull-text paper not being downloaded (EX3), and irrelevant theory (EX4).
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Quality assessment

To assess the quality of the articles, we utilized a quality checklist (QC) developed by Kitchenham
and Brereton (2013). The purpose of this process was to ascertain the relevance and significance of
the selected studies to the objectives of our own study.

A series of questions, outlined in Table 2, were employed to validate the quality of each article. Based
on these checklist questions, the selected studies were evaluated and assigned one of three options:
Yes (Y), Partial (P), or No (N). Each option was then assigned a corresponding score. When an arti-
cle provided a definitive answer to a checklist question, it was marked as Y=1. If an article failed to
address the quality checklist questions, it was marked with an N, resulting in a score of 0. In cases
where the selected study partially addressed the checklist questions, a P mark was assigned, along
with a score of 0.5. For this assessment process, our study set the passing grade at 2.5 (see Appendix
A).

Table 2. Quality checklist questions

Code |Quality checklist question

QC1 |Does the finding or analysis of the selected study purely relate to research
questions?

QC2  |Does the study explore the challenges of Agile RE?

C3 |Does the study state how to overcome the challenges or state the best
y g
practice of Agile RE?

QC4  |Does the literature fully or partially discuss Agile RE in the public sector?

CONDUCTING THE REVIEW

Primary study selection

The selection of primary studies was carried out in three distinct phases. In the initial phase, two arti-
cles were chosen as QGS papers to construct the search string. The second phase involved conduct-
ing the final search string across selected electronic databases, resulting in a pool of 3,579 articles.
These papers were processed by filtering based on the predefined inclusion criteria, resulting in 570
articles. Subsequently, the titles and abstracts of the remaining articles were reviewed, followed by a
quality assessment. As a result, 18 prior studies successfully passed the assessment phase. In the third
phase, a snowballing method, encompassing both forward and backward snowballing, was employed
to expand the primary study. Three additional papers were selected and successfully passed the as-
sessment steps. The entire process and the various steps undertaken are illustrated in Figure 2, ulti-
mately culminating in the identification of 21 final papers that were considered as the primary study
(see Appendix B).

Data extraction and synthesis

The initial step involved capturing and compiling the vatious themes, statements, concepts, and ideas
presented in the selected papers. The extracted data focused on identifying the challenges and barri-
ers associated with performing Agile RE in the public sector. To categorize and analyze the data for
constructing the mapping, both open and axial coding techniques were employed in NVIVO 12, fa-
cilitating a comprehensive understanding of the underlying patterns and relationships within the data.
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Prlalse 1 Phase 2: Phase 3:
Quasi Gold Database Search Snowballing
Standard

SpringerLink
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Step 2: The study was published between 2014 and 2023
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Step J: The study was published in international journals or conferences
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2

Step 5. Manually scanned study based on title and abstract

Step 6 Assess qually of sludy based on assessment criteria

5
Step 4: The study was written in English

18
Snowballing through references

Final Result | Ilz

Figure 2. Systematic literature review process

REPORTING THE REVIEW

In the concluding phase, the outcomes of the review are reported by generating a comprehensive cat-
alog that encompasses the identified challenges. Additionally, a mapping of these variables is created
as a foundational framework for compiling recommendations and drawing conclusions. This step en-
sures a systematic and structured presentation of the findings, facilitating a clear understanding of the
implications and insights derived from the review process.

RESULTS

In this section, the research questions that have been explained earlier will be addressed and an-
swered. First, the identified challenges that are categorized in Shahane et al.’s (2014) framework focus
on the public sector. Second, each identified challenge is mapped to a possible solution. Lastly, a pro-
found discussion is provided, which focuses on Agile RE in a bureaucratic environment compared to
a general context.

OVERVIEW OF STUDIES

We have identified and analyzed 21 studies which were narrowed down from 3,579 papers (see Ap-
pendix B). Figure 3 illustrates the year-wise distribution of the studies. The research on Agile RE in
the public sector was relatively stable from 2014 to 2017. However, it peaked in 2018. It shows that
researchers’ interest in Agile RE is growing. Hence, it can be stated that it commenced gaining popu-
larity in 2018.
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Figure 3. Distribution of selected studies by year

The identified studies on Agile RE were published in journals and conferences. Most studies were
published at conferences, approximately 57,14%, while publications on journal articles are about
42.86%. We conducted a review of the Q1, Q2 and Q3 journals. Most articles were published in Q1
journals, indicating their higher rank or impact within the academic community. Five papers were
published in Q1 journals and four in Q2 journals. The remaining paper was published in a Q3 jour-
nal. Details of research based on the name of publications are shown in Table 3.

Table 3. Distribution by publication

Publication name fyl;t;hcauon Rank |Quantity
ACM Transactions on Software Engineering and Methodology  |Journal Q2 1
Information and Software Technology Journal Q1 1
Journal of Systems and Software Journal Q1 4
Journal of Technology Management & Innovation Journal Q3 1
Requirements Engineering Journal Q2 3
2017 ACM/IEEE International Symposium on Empirical Soft- |Conference |- 1
ware Engineering and Measurement (ESEM)

2020 3rd International Conference on Computer and Informatics | Conference |- 1
Engineering (IC2IE)

2020 7th International Conference on Electrical Engineering, Conference |- 1
Computer Sciences and Informatics (EECSI)

Proceedings of the 40th International Conference on Software  |Conference |- 1
Engineering: Software Engineering in Society 1CSE-SEIS 18)

Proceedings of the 2018 International Conference on Software |Conference |- 1
and System Process (ICSSP 18)

IEEE International Conference on Requirements Engineering  |Conference |- 1
Lecture Notes in Business Information Processing Conferences |- 1
Procedia Computer Science Conferences |- 1
Proceedings of the European Conference on e-Government Conferences |- 1
(ECEG)

Proceedings of the 34th ACM/SIGAPP Symposium on Applied |Conferences |- 1
Computing (SAC 19)
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Publication name Publication Rank |Quantity
type

Proceedings of the 19th International Conference on Agile Soft- |Conferences |- 1

ware Development: Companion (XP 18)

2017 ACM/IEEE International Symposium on Empirical Soft- |Conferences |- 1

ware Engineering and Measurement (ESEM)

According to research methods, we found that 57.14% of the studies were conducted as case studies.
This category can be further divided into single-case studies and multi-case studies. Rizkiyah et al.
(2020), Nisyak et al. (2020), Alsaqaf et al. (2017), Lindsjorn and Moustafa (2018), Russo et al. (2018),
and Noor et al. (2014) are single case studies. In contrast, Alexandrova and Rapanotti (2020), Chen et
al. (2019), Kasauli et al. (2021), Schon et al. (2017), and Wohlrab et al. (2018) are multi-case studies.
Additionally, 23.81% of the studies employed surveys to gather data, while the remaining portion uti-
lized interviews. Table 4 shows the percentage of studies based on research methods.

Table 4. Distribution of studies by research method

Research method |[Studies Percentage

Case study Wohlrab et al. (2018), Rizkiyah et al. (2020), Nisyak et al. 57.14%
(2020), Alsaqaf et al. (2017), Lindsjorn and Moustafa (2018),
Russo et al. (2018), Noor et al. (2014), Alsaqaf et al. (2018),
Schén et al. (2017), Alexandrova and Rapanotti (2020),
Kasauli et al. (2021), Chen et al. (2019)

Interview Alsanoosy et al. (2020b), Alsaqaf et al. (2019), Palomares et [19.05%
al. (2021), Franch et al. (2023)
Survey Ochodek and Kopczyniska (2018), Fontana and Marczak 23.81%

(2020), Garousi et al. (2015), Tripathi et al. (2018), Wagner
et al. (2019)

AGILE REQUIREMENTS ENGINEERING CHALLENGES

Table 5 describes the 22 challenges, which are classified into four categories. These challenges are de-
rived from a summary of 21 relevant papers. There are two challenges in organizational aspects.
Within the categories of people and processes, eight challenges are identified for each category. In
the last category, the project, we discovered four challenges.

Table 5. Agile requirements engineering challenges

Aspect Id |Challenge N |References
Organizational |C1  |Lack of capacity to 3 |Fontana and Marczak (2020), Lindsjern and
modify the Moustafa (2018), Noor et al. (2014)
organizational culture
C2 |Lack of top 2 |Chen et al. (2019), Fontana and Marczak
management support (2020)
People C3  |Increased stress and 1 |Nisyak et al. (2020)
workload
C4  |Lack of communication| 8 [Rizkiyah et al. (2020), Nisyak et al. (2020),
with stakeholders Fontana and Marczak (2020), Russo et al.
(2018), Wohlrab et al. (2018), Schon et al.
(2017), Franch et al. (2023), Noor et al. (2014)

10
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Aspect Id |Challenge References
C5  |Lack of individual Nisyak et al. (2020
commitment
C6  |Lack of stakeholders’ Rizkiyah et al. (2020), Nisyak et al. (2020),
availability Chen et al. (2019), Schén et al. (2017)
C7  |Lack of trust between Lindsjern and Moustafa (2018), Schon et al.
stakeholders and IT (2017), Noor et al. (2014)
provider
C8 |Lack of understanding Wohlrab et al. (2018), Nisyak et al. (2020),
of Agile values Garousi et al. (2015), Alsaqaf et al. (2018)
C9  |Team’s capability Nisyak et al. (2020), Fontana and Marczak
(2020), Alsaqaf et al. (2017), Wohlrab et al.
(2018), Chen et al. (2019), Alsaqaf et al. (2019),
Franch et al. (2023)
C10 |Team’s interactions Alsagaf et al. (2017), Schon et al. (2017),
Franch et al. (2023), Alsaqaf et al. (2019)
Process C11 |Difficulty prioritizing Wohlrab et al. (2018), Rizkiyah et al. (2020),
requirements Chen et al. (2019), Palomares et al. (2021),
Alsaqaf et al. (2018)
C12 |Frequent architectural Chen et al. (2019), Alsaqaf et al. (2017), Alsaqaf
modification et al. (2018), Alsagaf et al. (2019)
C13 |Lack of requirements Rizkiyah et al. (2020), Kasauli et al. (2021),
traceability Franch et al. (2023)
C14 |Lack of requirements Nisyak et al. (2020, Fontana and Marczak
understanding (2020), Alsaqaf et al. (2017), Wohlrab et al.
(2018), Chen et al. (2019), Alsaqaf et al. (2019),
Franch et al. (2023)
C15 |Long feedback cycles Kasauli et al. (2021)
C16 |Quality requirements Alsaqgaf et al. (2017), Franch et al. (2023),
infeasibility Alsaqaf et al. (2018)
C17 |Requirements are not Rizkiyah et al. (2020), Garoust et al. (2015),
well-documented Alsaqgaf et al. (2018), Kasauli et al. (2021)
C18 |Unclear acceptance Chen et al. (2019), Alsaqaf et al. (2017), Alsaqaf
criteria et al. (2018), Alsagaf et al. (2019)
Project C19 |Divergent interests of Russo et al. (2018)
contract
C20 |Inaccurate estimation Rizkiyah et al. (2020), Noor et al. (2014),
of cost and schedule Palomares et al. (2021), Chen et al. (2019)
C21 |Lose sight of the vision Schon et al. (2017)
C22 |Requirements Rizkiyah et al. (2020)

enforcement while the
cost and schedule have
been settled

Lack of capacity to modify the organizational culture (C1)

Cultural factors play a major role in the resistance to change within the public sector, with the obsta-
cles posed by bureaucracy (Fontana & Marczak, 2020). Public servants in the public sector typically
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display a reluctance to embrace changes in the new business process unless they can clearly see per-

sonal advantages and tangible benefits (Fakhruzzaman, 2019). In some cases, the public servant, as a
customer, attempts to exceed the agreed-upon scope without being willing to compensate for the ad-
ditional requirements, which causes conflict with the service providers (Lindsjorn & Moustafa, 2018).

Lack of top management support (C2)

A significant obstacle to employee participation in the requirements process stems from the inade-
quate support provided by management, including insufficient time allocation for engagement in the
requirements phase (Chen et al., 2019). The notable significance of securing top management sup-
port emphasizes its greater importance compared to other challenges (Fontana & Marczak, 2020).
Agile emphasizes customer involvement. Hence, the presence of top management is essential
throughout the process.

Increased stress and workload (C3)

The failure in Agile RE leads to the escalation of stress and workload, which arises from employees
having to juggle their daily tasks alongside the project (Rizkiyah et al., 2020). This lack of dedicated
resources to manage the Agile RE task has adverse consequences and negative effects. The Agile re-
quirement engineering process will not be fully monitored and covered.

Lack of communication with stakeholders (C4)

Failure to acknowledge stakeholders representing various system viewpoints can result in missing re-
quirements and amplified project costs (Alsagaf et al., 2019). The absence of a stable relationship be-
tween shareholders and teams in reaching an agreement on user requirements and quality of use, par-
ticularly when collaborating with end users, presents notable challenges (Fontana & Marczak, 2020;
Rizkiyah et al., 2020; Schoén et al., 2017). Moreover, communication difficulties between business
stakeholders and engineers compound the complexities of aligning customer and vendor expecta-
tions (Nisyak et al., 2020; Noor et al., 2014; Palomares et al., 2021; Wohlrab et al., 2018).

Lack of individual commitment (C5)

The failure of software development can be attributed to issues concerning the roles, responsibilities,
and commitment of the individuals involved (Nisyak et al., 2020). Agile methodologies emphasize
the significance of self-driven teams with a strong sense of commitment. However, in the context of
Agile requirement engineering in the public sector, the lack of individual commitment of public serv-
ants has a detrimental impact on the overall process.

Lack of stakeholder availability (C6)

Engaging stakeholders consistently throughout the development process is a general challenge in Ag-
ile requirement engineering, with the goal of attaining successful product development (Chen et al.,
2019; Schon et al,, 2017). The active patticipation and accessibility of clients/customers significantly
enhance the likelihood of project success (Rizkiyah et al., 2020). However, neglecting the inclusion of
customer representatives in crucial activities like the Sprint Review can result in detrimental effects,
including ineffective feedback processes and a lack of clarity regarding project progress (Nisyak et al.,
2020).

Lack of trust between stakeholders and IT provider (C7)

The challenge in Agile software development is gaining stakeholders’ understanding and acceptance
of the development team’s autonomy in making detailed independent decisions (Schon et al., 2017).
On the other hand, government organizations and officials heavily rely on approved contracts and
documents, coupled with limited IT knowledge and past negative experiences, and tend to distrust
vendors’ abilities and intentions (Noor et al., 2014). Additionally, government officials view the pro-
vider as dishonest when deadlines are missed and not all agreed-upon requirements are delivered
(Lindsjern & Moustafa, 2018).
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Lack of understanding of Agile values (C8)

Practitioners are required to adopt Agile practices within their teams and with external departments
(Wohlrab et al., 2018). However, several developers still maintain a waterfall mentality. They follow
the PO’s instructions to implement user stories, but they do not invest time in determining the
necessary Quality Requirements (QRs) unless the system starts showing inflexibility (Alsaqaf et al.,
2018). Lack of awareness of Agile values can lead to the failure of Agile Software Development
(ASD) in the organization (Garousi et al., 2015; Nisyak et al., 2020).

Team’s capability (C9)
Each team member has a unique set of abilities and expertise (Chen et al., 2019; Nisyak et al., 2020).
Nevertheless, the effectiveness of an Agile project relies on the team’s capability (Alsaqaf et al., 2017;

Wohlrab et al., 2018). So, sharing information within the team is crucial to enhancing the quality of
RE (Alsaqaf et al., 2019; Fontana & Marczak, 2020; Palomares et al., 2021).

Team’s interactions (C10)

In ASD, team coordination is important (Alsaqaf et al., 2019; Schén et al., 2017). Problems in
communication and insufficient coordination can lead to infeasibility of requirements (Franch et al.,
2023). Therefore, effective communication between teams and their members should be prioritized
to ensure the accurate and successful implementation of RE (Alsaqaf et al., 2017).

Difficulty prioritizing requirements (C11)

It is difficult to determine priority when customers claim all features are equally important (Chen et
al.,, 2019; Rizkiyah et al., 2020). As a customer representative, the PO has limited knowledge in all
domains, and it can cause bias in requirements a priority. In order to meet the deadline, the PO can
push the team to eliminate any requirement that they did not specifically request (Alsaqaf et al., 2018;
Palomares et al., 2021). However, there is a possibility that the requirement holds significant

importance and has a higher value. Hence, the team must carefully consider which requirements are
more of a priority (Wohlrab et al., 2018).

Frequent architectural modification (C12)

Requirements changes can result in architectural modification. This occurs as a consequence of the
previous architecture being no longer suitable for new requirements (Alsaqaf et al., 2019; Chen et al.,
2019). In addition, inadequate documentation of architectural modification can lead to difficulties in
understanding and maintaining the software (Alsaqaf et al., 2017). As projects become more
complex, some requirements cannot be met due to architectural limitations (Alsaqaf et al., 2018).

Lack of requirements traceability (C13)

Lack of requirements traceability can lead to team confusion, difficulties in tracking back the changes
in requirements and missing some requirements (Kasauli et al., 2021; Rizkiyah et al., 2020).
Moreover, it may cause development inefficiencies and maintenance difficulties (Franch et al., 2023;
Kasauli et al., 2021).

Lack of requirements understanding (C14)

In RE, ambiguity is a major issue that is often raised (Franch et al., 2023). During sprint planning, the
team frequently encounters difficulty due to a lack of clarity in specifying requirements (Nisyak et al.,
2020; Rizkiyah et al., 2020). It is difficult to understand customers’ viewpoints and not effectively
communicate how they provide value to them (Kasauli et al., 2021; Nisyak et al., 2020; Noor et al.,
2014). A lack of understanding of the requirements makes it difficult for stakeholders to reach
agreement on requirements across the organization (Chen et al., 2019). Furthermore, the developer
team understood these requirements more (Alexandrova & Rapanotti, 2020; Nisyak et al., 2020).
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Long feedback cycles (C15)

Long feedback cycles are one of the Agile RE challenges. Long feedback cycles can be caused by
several reasons (Kasauli et al., 2021). First, customers need a certain amount of time to test and
approve new features. Second, there are too many stakeholders involved. So, the team needs to
communicate requirements with various stakeholders, which causes delays in obtaining feedback.

Quality requirements infeasibility (C16)

Some requirements can not be implemented due to various limitations (Palomares et al., 2021). For
example, a project has an objective to be available 24/7 (Alsaqaf et al., 2018). For secutity purposes,
access to the system was restricted to a limited number of hours per day (Alsaqaf et al., 2017, 2018).
This is one of the challenges when eliciting requirements.

Requirements are not well documented (C17)

It is very challenging to understand user stories and test cases with poor requirements documentation
(Kasauli et al., 2021). Poor documentation on user stories and their specifications leads to different
interpretations among team members (Alsagaf et al., 2018; Rizkiyah et al., 2020). In contrast, as
requirements are documented more clearly, team members do not need to memorize the
requirements (Garousi et al., 2015).

Unclear acceptance criteria (C18)

To determine whether requirements are properly implemented, the tester needs to verify them
(Alsaqaf et al., 2017). However, testers face difficulties in testing the requirements due to unclear
acceptance criteria and unclear business requirements (Alsagaf et al., 2019; Chen et al., 2019). To
make testing process easier, the acceptance criteria must be clearly defined and unambiguous (Alsagaf
et al., 2018).

Divergent interests of contract (C19)

Some public sector projects are cartied out through contracts between I'T providers/contractors and
organizations. But, they have different interests, such as deadline, cost, requirements interpretation,
quality, and security (Russo et al., 2018). It is very challenging when both parties engage in a software
contract.

Inaccurate estimation of cost and schedule (C20)

Government organizations often set unreasonable deadlines for I'T projects (Noor et al., 2014). This
is due to a lack of understanding regarding project scope, limited experience in IT project
development, and administrative delays in the public sector (Noor et al., 2014; Palomares et al.,
2021). These factors lead to unrealistic scheduling and inappropriate cost estimates (Chen et al., 2019;
Rizkiyah et al., 2020).

Lose sight of the vision (C21)

In ASD, it is a challenge to maintain a focus on the vision when implementing complex
requirements. Teams need to share understanding and remind each other not to lose sight of the
bigger picture (Schon et al., 2017).

Requirements enforcement while the cost and schedule have been settled (C22)

Some customers tend to add more requirements during the development (Rizkiyah et al., 2020). In
Agile, new requirements are encouraged as long as the schedule and cost can be modified. Even after
the schedule and costs have been established, the customer persists in requesting additional
requirements. Team members will face a new challenge to meet the requirements.
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MAPPING POTENTIAL SOLUTIONS TO CHALLENGES

We mapped potential solutions to the identified challenges reported in Table 5. The potential solu-
tions are derived from previous studies and books. Table 6 presents a comprehensive mapping be-
tween the identified challenges and the corresponding solutions.

Table 6. Mapping potential solutions to challenges

Aspect ;:1;1 allenge i’lgacuce Best practice solutions
Organizational |C1 P1 Implementing Agile principles gradually to modify organi-
zational culture (Alexandrova & Rapanotti, 2020; Noor et
al., 2014).
C2 P2 Seek top management support (Noor et al., 2014).
People C3 P3 Pick a Person In Charge (PIC) from the organization
(Nisyak et al., 2020).
C4 P4 Maintain regular communication with stakeholders (Chen
et al., 2019; Nisyak et al., 2020; Rizkiyah et al., 2020; Schén
et al., 2017).
P5 Establish stakeholder representatives’ groups (Schon et al.,
2017; Wohlrab et al., 2018).
C5 P6 Establish working agreements with stakeholders (Rizkiyah
et al., 2020).
P7 One person focuses on one project (Nisyak et al., 2020).
Co P4 Maintain regular communication with stakeholders (Chen
et al., 2019; Nisyak et al., 2020; Rizkiyah et al., 2020; Schon
etal., 2017).
P5 Establish stakeholder representatives’ groups (Schon et al.,
2017; Wohlrab et al., 2018).
P6 Establish working agreements with stakeholders (Rizkiyah
et al., 2020).
Cc7 P4 Maintain regular communication with stakeholders (Chen
et al., 2019; Nisyak et al., 2020; Rizkiyah et al., 2020; Schén
et al., 2017).
P8 Deliver value frequently (Lindsjorn & Moustafa, 2018;
Noor et al., 2014).
P9 Conduct user acceptance tests (Lindsjorn & Moustafa,
2018).
C8 P10 Arrange training for team members on Agile values
(Nisyak et al., 2020).
C9 P10 Arrange training for team members on Agile values
(Nisyak et al., 2020).
C10 P11 Organize regular team meetings (Schon et al., 2017).
Process C11 P12 Regular reviews of requirements (Kasauli et al., 2021;
Ochodek & Kopczyniska, 2018; Schon et al., 2017;
Tripathi et al., 2018; Wagner et al., 2019; Wohlrab et al.,
2018).
P13 Implement Dynamic Systems Development Method
(DSDM) Model (Rizkiyah et al., 2020).
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Aspect ;:11)1 allenge flgactlce Best practice solutions
C12 P14 Establish a preparation team (Alsaqaf et al., 2018).
C13 P15 Ensure requirements are traceable (Garousi et al., 2015;
Kasauli et al., 2021; Ochodek & Kopczyniska, 2018;
Rizkiyah et al., 2020; Wagner et al., 2019).
C14 P12 Regular reviews of requirements (Kasauli et al., 2021;
Ochodek & Kopczyniska, 2018; Schon et al., 2017,
Tripathi et al., 2018; Wagner et al., 2019; Wohlrab et al.,
2018).
P16 Customer availability on site (Ochodek & Kopczynska,
2018).
P17 Splitting big stories into smaller user stories (Nisyak et al.,
2020).
C15 P18 Prioritize requirements based on value (Kasauli et al.,
2021; Tripathi et al., 2018).
C16 P19 Maintaining an assumption wiki page (Alsaqaf et al., 2018).
C17 P20 Write documentation of requirements clearly (Garousi et
al., 2015; Kasauli et al., 2021; Rizkiyah et al., 2020; Tripathi
et al., 2018; Wagner et al.,, 2019).
C18 P21 Implement Independent, Negotiable, Valuable, Estimable,
Small, and Testable INVEST) criteria to evaluate stories
(Ochodek & Kopcezyniska, 2018; Rizkiyah et al., 2020;
Wagner et al., 2019).
Project C19 P22 Using Sprint-based contracts (Russo et al., 2018).
C20 P23 Create feature and schedule buffers (Noor et al., 2014;
Rizkiyah et al., 2020).
C21 P24 Establish the project’s shared vision (Ochodek &
Kopczyniska, 2018; Schon et al., 2017).
C22 P23 Create feature and schedule buffers (Alsaqaf et al., 2018;
Rizkiyah et al., 2020).
P25 Establish RE company standards (Wagner et al., 2019).

Implementing the Agile principle gradually to modify organizational culture (P1)

Gradually implementing Agile could be a way rather than a dramatic change in a bureaucratic organi-
zation. To achieve this, it is important to create an environment where organizational hierarchies do
not hinder open discussions and where ideas are presented in a competitive context with immediate
feedback and rewards (Alexandrova & Rapanotti, 2020). Additionally, adopting Agile methods and
ensuring proximity between the development team and the client, either by bringing a representative
client to the development site or having the team work closely with the client, can greatly enhance
collaboration and fulfill the promises made by higher management (Noor et al., 2014).

Seek management support (P2)

The active support of top management plays a critical role in overcoming obstacles encountered dur-
ing the process. When the vendor successfully earns the trust of the client, particularly the official
management, it significantly enhances the project’s prospects for success. In certain cases, the inter-
vention and involvement of management have resulted in smoother progress of Agile RE (Noor et
al., 2014).
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Pick a PIC from the organization (P3)

In order to tackle the barrier of increased stress and workload within the public sector, it is essential
to designate a Person in Charge (PIC) who assumes the pivotal role of being the ultimate decision-
maker and primary communicator with the vendor or vice versa. A mutually agreed-upon estimate or
schedule that ensures active participation from all parties involved in the project should be estab-
lished (Nisyak et al., 2020). The selected PIC should fully keep their eyes on the ball, ensuring project
success.

Maintain regular communication with stakeholders (P4)

In order to overcome the challenge of infrequent communication with stakeholders, it is essential for
the project team to establish a strong and regular collaboration with stakeholders for both the Prod-
uct Owner (PO) (Rizkiyah et al., 2020) and Technical Leads for the development side stakeholders
(Chen et al., 2019). By maintaining consistent touchpoints with stakeholders, the team can effectively
navigate the complexities while also facilitating crucial processes that require active organizational in-
volvement (Nisyak et al., 2020). This collaborative approach should include the presentation of po-
tential solutions, transparent communication of decision-making rationales, and educating stakehold-
ers about the consequences of interfering with detailed decisions (Schéon et al., 2017).

Establish stakeholder representative groups (P5)

Another practice could be performed to eliminate the less frequent communication with stakeholders
by creating stakeholder representative groups to engage in discussions and disseminate valuable in-
formation (Wohlrab et al., 2018). When managing stakeholders, it is crucial to cleatly identify their
roles and involvement during regular iterations, emphasize goal-setting rather than imposing specific
solutions, engage all relevant stakeholders from the project’s outset, and gradually streamline the
number of participants over time (Schon et al., 2017).

Establish a working agreement with stakeholders (P6)

A low level of development team commitment can be mitigated by establishing ground rules or a
working agreement about the development (Rizkiyah et al., 2020). The organization should set the
working agreement, which covers working hours, communication protocol, a detailed list of commu-
nication channels, and its expected frequency. All stakeholders, including the development teams,
must acknowledge the ground rules to be agreed upon. Penalty could be discussed in any case of fail-
ure to follow the agreements.

One person focuses on one project (P7)

Individual commitment can be enhanced by assigning employees to dedicated projects, enabling
them to focus on their work within the project and reinforcing mutual commitments based on sprint
goals established by the team and the Product Owner (Nisyak et al., 2020). This approach not only
facilitates performance measurement and assessment but also fosters a sense of accountability among
team members. By aligning individual efforts with project objectives, organizations can effectively
gauge employee performance and level of commitment.

Deliver value frequently (P8)

Establishing trust is vital in Agile projects, and it is achieved through regular interaction and the itera-
tive delivery of valuable increments to the customer (Lindsjorn & Moustafa, 2018). In the relation-
ship between the vendor and client, trust is a cornerstone that allows the vendor’s assessments to be
valued and the client to understand the vendor’s concerns. By consistently delivering high-quality
work in incremental stages and meeting deadlines, trust is effectively built-in software development
projects (Noor et al., 2014). Trust can also be built by the value perceived by the public sector
through sprint execution.
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Conduct user acceptance test (P9)

Following the review meetings, the customer can perform an acceptance test, evaluating the system’s
compliance with predetermined criteria that define its expected behavior. When the system success-
fully meets the customet’s requirements, it fosters a sense of trust in the vendor and guarantees ac-
ceptance of the system. This process ensures that the customer’s needs are met and solidifies the re-
lationship between the customer and the provider (Lindsjorn & Moustafa, 2018).

Arrange training for team members on Agile value (P10)

A lack of understanding of Agile values can result in the ineffectiveness of the implementation of
ASD (C8). To overcome this challenge, the organization needs to provide dedicated training for team
members on Agile values. It is also an effective solution to improve team capability (C9). By
investing in training, the team can prevent the same failures in prior projects. It is necessary to
conduct an assessment of the team member’s competencies by utilizing a skill requirements matrix

(Nisyak et al., 2020).

Organize regular team meetings (P11)

Organizing coordination meetings on a regular basis is essential. The purpose of conducting regular
team meetings is to establish an understanding, enhance collaboration, and promote continuous
communication (Schén et al., 2017). This practice can address challenges related to team interaction

(C10).
Regular reviews of requirements (P12)

To address challenges related to the difficulty of prioritizing requirements (C11) and lack of
understanding of requirements (C14), we recommend implementing regular reviews of requirements.
This practice is required to identify the importance level of each requirement so the team can see
which requirements are less essential (Kasauli et al., 2021; Wohlrab et al., 2018). This will make it
easier to prioritize the requirements. By conducting regular reviews and keeping documents up to
date, the team will also be able to understand requirements clearly (Schon et al., 2017; Tripathi et al.,
2018). Therefore, public sector organizations can continually improve their RE (Ochodek &
Kopczynska, 2018; Wagner et al., 2019).

Implement DSDM (P13)

The Dynamic System Development Method (IDSDM) model stands as an Agile project framework,
offering methodologies and deliverables to encompass the entirety of the software development life
cycle. The primary principle of DSDM in ensuring product quality remains at an optimal level
involves permitting flexibility in scope and features while maintaining a constant project cost and
budget (Ozcan-Top & McCaffery, 2019). DSDM encompasses five main stages (Al-Saqqa et al.,
2020):

o Feasibility study stage. The technical requirements and risks are analyzed, which produces a
feasibility report and the outline plan.

®  Business study stage. The discussion concerns the user’s requirements and functionality, which
are documented in ER diagrams and the summary of the prototyping plan.

o Functional model iteration stage. During this phase, analysis, coding, and prototyping are carried
out iteratively and incrementally. The prototypes are then analyzed to improve the analysis
model.

o Design and build stage. Following identification, requirements are translated into code,
subsequently disseminated, and subjected to user testing. User feedback then fuels an
iterative process of system refinement, resulting in tested software.

o Implementation stage. In this phase, the software is published in the production environment.

In this framework, the requirements are prioritized based on four groups: Must Have, Should Have,
Could Have, and Won’t Have (Rizkiyah et al., 2020). Implementing this framework will be useful in
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solving the problem of prioritizing requirements (C11). The project must ensure that no more than
70% of the allocated resources are dedicated to fulfilling the Must Have requirements (Rizkiyah et al.,
2020).

Establish preparation team (P14)

The preparation team is a group of senior software architects, senior information analysts, and
business representatives (Alsagaf et al., 2018). The preparation team starts “sprint zero” to define the
overall architecture and elicit critical requirements (Alsanoosy et al., 2020b). This team ensures its
readiness for the upcoming sprint (Alsanoosy et al., 2020b; Alsaqaf et al., 2018). By establishing a
preparation team, the organization can mitigate the problems of frequent architectural changes (C12).

Ensure requirements are traceable (P15)

The lack of traceability of requirements can lead to other problems (C13), so it is important to ensute
that requirements are traceable (Garousi et al., 2015; Kasauli et al., 2021). There are several ways to
make requirements easier to trace. First, regularly write documents that relate to important meetings
(Rizkiyah et al., 2020). Second, store requirements documentation in easy-access locations (Ochodek
& Kopczyniska, 2018). Third, update the backlog periodically and keep it up to date (Wagner et al.,
2019).

Customer availability on site (P16)

In order to overcome the lack of understanding of requirements (C14), the availability of customers
is critical. Customers’ ability to answer requirements-related questions can help the team to
understand the requirements clearly, thereby improving the effectiveness of development (Ochodek
& Kopczynska, 2018).

Splitting the big story into smaller user stories (P17)

Splitting the big story into smaller user stories can help the developer team understand requirements
clearly (Nisyak et al., 2020). Smaller user stories can help the team to focus on specific features or
functionality at a time. This enhances clarity and minimizes ambiguity, as the team can understand
the outcome of the story. Therefore, this practice can prevent the C14 issue.

Prioritize requirements based on value (P18)

Problems related to long feedback cycles (C15) can be mitigated by prioritizing the requirements
based on their value (Tripathi et al., 2018). It is a crucial aspect of the development process. The
primary objective is to focus on customer value in each sprint and provide value for the product
(Kasauli et al., 2021).

Maintaining an assumption Wiki page (P19)

When the Product Owner is unable to provide clarity on the requirements, the teams start to make
their own assumptions (Garousi et al., 2015). They can use an assumption Wiki page to record their
assumption. An assumption Wiki page is a collaborative online platform where a team’s assumptions
are documented and shared. It allows team members to share the same understanding of a project.

So, the challenges that team members face can be identified, and they can discuss how to solve the
infeasibility of requirements (C10).

Write documentation of requirements clearly (P20)

It is crucial to have documentation in an appropriate format (Garoust et al., 2015; Tripathi et al.,
2018). Some companies write their own additional custom requirements documents to complement
tests and user stories (Kasauli et al., 2020). Clear and well-documented requirements simplify the
validation process (Rizkiyah et al., 2020), (Kasauli et al., 2021). This practice can mitigate the problem
caused by the C17 challenge.
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Implement INVEST criteria to evaluate stories (P21)

There is a guideline to evaluate the user stories called INVEST (Rizkiyah et al., 2020). INVEST
stands for Independent, Negotiable, Valuable, Estimable, Small, and Testable. This guideline can
help to ensure that user stories are manageable and well-defined. The unclear acceptance criteria issue
(C18) is caused by the absence of INVEST implementation. Consequently, the testers face
difficulties testing user stories (Ochodek & Kopczynska, 2018; Wagner et al., 2019). By implementing
INVEST, the organization can more easily create acceptance criteria.

Using Sprint-based contract (P22)

In contract-based projects, especially in the public sector, there are different interests between
organizations and IT providers (C19). To address the concerns of both parties involved, the
organizations can adopt a Sprint-based contract approach. Instead of specifying all the requirements
and deliverables upfront in detail, a sprint-based contract is organized around a series of time-limited
iterations or sprints. Hence, The organization and I'T providers agree on the scope and deliverables
for each upcoming sprint. The Sprint-based contracts are considered a suitable approach in the
public sector (Russo et al., 2018).

Create feature and schedule buffers (P23)

This practice can be used to solve the C20 and C22 issues. The feature buffer is extra time allocated
to handle unexpected requirements changes or additional features that may arise during the project
(Alsaqaf et al., 2018). It is advised that 30% of the project’s effort be considered optional to create a
feature buffer for the project (Rizkiyah et al., 2020). The schedule can still be fulfilled by removing
items from the feature buffer if the time is limited. Meanwhile, a schedule buffer is an additional time
to accommodate uncertainty and potential risks that may cause delays (Rizkiyah et al., 2020).

Establish the project’s shared vision (P24)

It is recommended that organizations create a project’s shared vision to ensure the team understands
the big picture (Schon et al., 2017). This practice can assist in maintaining the team’s focus and
ensure the right direction (Ochodek & Kopczynska, 2018). So, the project vision must be shared
within the team in order to solve the vision loss issue (C21).

Establish RE company standard (P25)

Many organizations have a RE company standard. This standard can be customized by an
experienced project lead at the beginning of the project (Wagner et al., 2019). This standard
comprises guidelines/best practices for eliciting, managing, documenting, and validating
requirements. By following this practice, it is expected to prevent requirements enforcement issues

(C22).

COMPARISON OF RESEARCH FINDINGS WITH PRIOR STUDIES

Previous research has delved into the difficulties presented by the collaboration-focused Agile ap-
proach to handling requirements engineering tasks. In this section, identified challenges in this study
are compared with prior studies (Hoy & Xu, 2023; Inayat et al., 2015). Table 7 demonstrates the
comparison of our research findings with current literature. It is noticeable that the challenges dis-
cussed in the two studies are fully identified in this paper in more detail and context. The primary
novelty of this study lies in its concentration on Agile requirement engineering challenges within the
public sector domain, whereas previous studies addressed these issues in more general contexts. Lack
of capacity to modify the organizational culture (C1), lack of top management support (C2), and long
feedback cycle (C15) are unique to the public sector domain due to the bureaucracy in the public sec-
tor. It represents a highly structured and formal system within a specific organization, characterized
by a hierarchical structure governed by established regulations and policies. There is often an adher-
ence to rigid hierarchical protocols, with clear distinctions between superiors and subordinates (Dwi
Harfianto et al., 2022).
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Adopting the Agile methodology necessitates a comprehensive understanding of Agile values by all
stakeholders, including customers and the developer team. In software development specifically, cus-
tomers must possess a thorough understanding of the desired value to be translated into software
products. However, in many cases, as identified by Hoy and Xu (2023) and Inayat et al. (2015), quali-
fications did not exist on the customer side. Our discoveries delved deeply into this area of the public
sector domain where the public sector’s representatives do not possess sufficient understanding of
the requirements (C14) or Agile values (C15).

Table 7. Comparison of challenges with prior studies

Prior study 1 Prior study 2 Research finding

(Inayat et al., 2015) (Hoy & Xu, 2023)

Minimal Minimal documentation Lack of requirement traceability (C13)
documentation

Requirements are not well documented (C17)

Poortly written requirements

Unclear acceptance criteria (C18)

Customer availability

Customer unavailability or
low availability

Lack of individual commitment (C5)

Lack of stakeholders’ availability (C6)

Inappropriate
architecture

Inappropriate architecture

Frequent architectural modification (C12)

Budget and time
estimation

Inaccurate effort estimation

Inaccurate estimation of cost and schedule

(C20)

Neglecting non-
functional requirements

Quality requirements are
neglected

Quality requirements infeasibility (C10)

Customer inability and
agreement

Customer knowledge

Lack of requirement understanding (C14)

Lack of understanding of Agile values (C8)

Team’s capability (C9)

Inappropriate prioritization
method

Difficulty prioritizing requirements (C11)

Contractual limitations

Divergent interests of contract (C19)

Requirements change
and its evaluation

Managing change

Requirements enforcement while the cost
and schedule have been settled (C22)

Maintaining a software
requirement

Increased stress and workload (C3)

Communication methods

TLack of communication with stakeholders

(€4

Team’s interaction (C10)

Lack of capacity to modify the organizational
culture (C1)

Lack of top management support (C2)

Lack of trust between stakeholders and IT
provider (C7)

Long feedback cycles (C15)

Lose sight of the vision (C21)

Previous studies by Inayat et al. (2015) and Hoy and Xu (2023) discussed the practices of Agile re-
quirement engineering to overcome the identified challenges in a general context, while this research
focused on the public sector environment. Table 8 explains the compatison of our research findings
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with prior studies. Practices discussed by Inayat et al. (2015) encompassed various practices in more
detail compared to the research findings of Hoy and Xu (2023). In contrast, our findings present
comprehensive practical action that suits the public sector atmosphere. For instance, Hoy and Xu
(2023) mentioned sharing knowledge about requirements that can be translated as face-to-face com-
munication and customer involvement based on Inayat et al. (2015). This study proposed more de-
tailed and concrete practices, such as appointing an organization representative (P3) and ensuring
that they are available on site (P16), maintaining regular communication with the stakeholders (P4),
and creating a commitment to working agreements with the stakeholders (P6) to ensure seamless
communication between all parties.

Testing before coding is a practice that was proposed by Inayat et al. (2015), but it has not appeared
in our primary studies. The practice is well-known as the Test-Driven Development (TDD) ap-
proach, where small, automated tests are iteratively created to guide the writing of code that demon-
strably fulfills those test cases. While TDD offers clear advantages, its exclusive reliance on test cases
for development can result in subpar documentation, hindering understanding during future mainte-
nance. Additionally, the potentially blurred lines between roles, where developers are solely responsi-
ble for test script creation, which may traditionally fall under the testing domain, could lead to confu-
sion and inefficiencies (Al-Saqqa et al., 2020). Hence, the practice does not suit the rigid and hierar-
chical environment of the public sector.

Table 8. Comparison of practices with prior studies

Prior study 1 Prior study 2 :

(Inayat et 21., 2015) (Hoy & Xﬁ 2023) Research finding

Face-to-face Share knowledge about the | Maintain regular communication with

communication requirement stakeholders (P4)
Customer availability on site (P16)
Organize regular team meetings (P11)

Customer involvement Pick a PIC from the organization (P3)
Establish stakeholder representatives’
group (P5)
Establish working agreement with stake-
holders (P6)

User stories Provide the requirement  |Splitting big story into smaller user stories

information needed (P17)

Implement INVEST criteria to evaluate
stories (P21)

Iterative requirements Delivery value frequently (P8)

Regular reviews of requirements (P12)

Requirement prioritization |Improve the method for  |Prioritize requirement based on value (P18)

requirements prioritization Implement DSDM (P13)

Change requirement - Regular review requirements (P12)

Establish working agreement with stake-
holder (P6)

Cross-functional teams

One person focuses on one project (P7)

Establish stakeholder representatives’

group (P5)

Prototyping - Implement DSDM (P13)
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Prior study 1
(Inayat et al., 2015)

Prior study 2
(Hoy & Xu, 2023)

Research finding

Testing before coding

Requirement modeling

Implement DSDM (P13)

Requirement management

Manage a product backlog

Implement INVEST criteria to evaluate
stories (P21)

Identify minimal
documentation needed

Write documentation of requirements
clearly (P20)

Maintain requirement
traceability

Ensure requirements are traceable (P15)

Review meetings and ac-
ceptance test

Conduct user acceptance test (P9)

Code refactoring

Implement DSDM (P13)

Shared conceptualizations

Share the product vision

Arrange training on Agile value for team
members (P10)

Establish the project’s shared vision (P24)

Pairing for requirement
analysis

Establish preparation team (P14)

Retrospectives

Organize regular team meetings (P11)

Continuous planning

Using Sprint-based contract (P22)

Improve estimation
process

Create feature and schedule buffers (P23)

Manage requirement

quality

Maintaining an assumption wiki page (P19)

Implementing the Agile principle gradually
to modify organizational culture (P1)

Seek management support (P2)

Establish RE company standard (P25)

Testing before coding is a practice that was proposed by Inayat et al. (2015), but it has not appeared
in our primary studies. The practice is well-known as the Test-Driven Development (TDD) ap-
proach, where small, automated tests are iteratively created to guide the writing of code that demon-
strably fulfills those test cases. While TDD offers clear advantages, its exclusive reliance on test cases
for development can result in subpar documentation, hindering understanding during future mainte-
nance. Additionally, the potentially blurred lines between roles, where developers are solely responsi-
ble for test script creation, which may traditionally fall under the testing domain, could lead to confu-
sion and inefficiencies (Al-Saqqa et al., 2020). Hence, the practice does not suit the rigid and hierar-
chical environment of the public sector.

DOMAIN-SPECIFIC QUALITY ISSUES WITH AGILE RE

To improve comprehension, we clarify the insights gathered collectively from prior studies and cate-
gorize them according to their domain. We provide a mapping of each domain concerning chal-
lenges, quality issues, and associated solutions of Agile RE in Table 9.
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Table 9. Domain-specific quality issues

Domain Challenge Quality issue Solution

Organizational |The culture within the Value delivery delays |Implement the Agile
public sector tends to and mismatched principle gradually and
foster resistance to change |expectations. seek management support.

and inadequate top
management support to
ensure the involvement of
all stakeholders during the
requirements phase.

People Communication, Increase in rework, |Maintain regular
interaction, and availability |increase in cost, and |communication, organize
issues. project delays. regular team meetings, and

establish stakeholder
representatives’ groups.

Process Insufficient project Unachieved value Well-documented
documentation and delivery and requirements based on
inadequate understanding |knowledge gaps. value-driven and initiated
and knowledge of highly prepared Agile
requirements by the public team.
sector organization
representative.

Project An unrealistic timeline was |Excessive workload |Uniform RE procedure
exacerbated by frequent  |and compromise the |and a built-in margin for
changes and additional quality of the adjustments within the
requirements. delivered value. project timeline.

Organizational domain

Agile RE challenges in the organizational domain are related to the organizational culture of re-
sistance to change and insufficient top management support to ensure the involvement of all stake-
holders. These challenges affect how well the Agile methodologies perform. Resistance to change
within the public sector may hinder the delivery of value, thereby degrading the quality of Agile
methodology (Fontana & Marczak, 2020). In addition, inadequate support from top management
may lead to a decrease in the quality of the delivered value. In the requirement phase, the involve-
ment of all stakeholders is critical to ensure the value delivered meets expectations. In the public sec-
tor, the challenges arise from the complexity of arranging collaborative meetings, particularly involv-
ing diverse units with distinct tasks and schedules. Hence, the support of top management is essential
to allow the involved stakeholders sufficient time to engage in the requirements phase (Chen et al.,
2019). To deal with these challenges and prevent quality issues, potential solutions include gradually
implementing the Agile principle and seeking support from the management.

People domain

In this domain, challenges in Agile RE primarily pertain to communication, interaction, and availabil-
ity issues. Communication challenges encompass issues in interacting with stakeholders and teams.
Stakeholders’ perspectives and expectations hold significant importance as they directly impact the
value that will be delivered. These insights are typically gathered during the requirements phase. The
unavailability of stakeholders is one of the elements that lead to communication issues. The team re-
quired clear guidance and perspective on requirements from stakeholders. If relevant stakeholders are
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not present, this will lead to uncertainty within the team (Nisyak et al., 2020). If communication with
stakeholders encounters difficulties, it may lead to unsuitable delivered value.

Similarly, effective communication and interaction among team members are essential to ensure ac-
curate Agile RE implementation. Insufficient team coordination may result in the impractical fulfill-
ment of requirements (Franch et al., 2023). These may lead to increased rework in the subsequent
sprint. These reworks contribute to higher costs and delays in the project timeline. Hence, it is im-
portant to mitigate communication, interaction, and availability issues to avoid cost overruns and
project delays. To mitigate the potential quality issues, preventive strategies include maintaining regu-
lar communication, organizing regular team meetings, and establishing stakeholder representatives’

groups.
Process domain

In accordance with the Agile Manifesto, the Agile process places a higher priority on functional soft-
ware rather than comprehensive documentation. It underscores direct face-to-face communication
among team members (Inayat et al., 2015). Nevertheless, in the public sector, where stakeholder en-
gagement is minimal, organization representatives have limited knowledge of requirements (Nisyak et
al., 2020), and there is a lack of adequate project documentation (Kasauli et al., 2021), a cascade of
consequences ensues. Such fragmentation engenders inefficiencies in development and maintenance
(Franch et al., 2023; Kasauli et al., 2021), heightens susceptibility to errors and defects, and fosters
divergent interpretations within the team and stakeholders (Rizkiyah et al., 2020), ultimately resulting
in unrealized value. Preventive actions are proposed to hinder the issues, such as establishing well-
documented requirements (Rizkiyah et al., 2020), prioritizing requirements based on value-driven
(Tripathi et al., 2018), and staffing equipped organization representatives in Agile teams (Alsanoosy et
al., 2020b). Having organization representatives with a solid understanding of business requirements
is crucial to elaborate the requirements comprehensively and make decisions to prioritize the require-
ments accountable to achieve desired outcomes. A role must be accountable for building comprehen-
sive documentation within an Agile team.

Project domain

Public sector projects are often subject to unrealistic timelines (Noor et al., 2014) and frequent re-
quirement changes (Rizkiyah et al., 2020) due to political pressures and evolving policy landscapes.
This confluence of factors creates excessive workloads, compresses development cycles, and ulti-
mately results in deliverables with compromised quality and hinders the optimum value. To facilitate
this, it is paramount to establish a standardized requirement engineering process (Wagner et al., 2019)
and implement a timeline buffer with calculated flexibility (Alsaqaf et al., 2018). Seamless processes
are fundamental to unlocking both superior quality and targeted value realization.

DISCUSSION

GENERAL FINDINGS

In our analysis of the 21 relevant studies, one important element is geographical location. A geo-
graphical classification system was implemented for the articles, employing the case study’s location
as the defining factor, with the ultimate objective of elucidating regional research trends and topical
preferences. The most significant contribution came from European countries, specifically half of all
contributions. This contribution came from the Netherlands, Sweden, Germany, Switzerland, Not-
way, Italy, and Ireland. This aligns with the fact that Sweden and the Netherlands rank as innovative
countries in Europe. Moreover, it shows that the Agile RE topic was popular in European countries
between 2014 and 2023 since this study conducted papers published in that period. Asian countries,
including Turkey, Pakistan, and Indonesia, held the second contribution spot, with American coun-
tries following closely after. Research concerning Agile RE in American countries was less extensive
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during that period because the Agile Manifesto had been established and well-known many years ear-
lier. It was created by a software development professional from North America in 2001. Based on
SLR results, no research related to Agile RE has been conducted in Africa. The possible reason is
that many African companies are still in the early stages of adopting Agile methodologies or that
there are no researchers examining Agile RE in Africa.

There are three research methods in 21 relevant papers: case study, interview, and survey. The limited
number of selected primary studies is caused by the limited empirical research on adopting Agile re-
quirements engineering in public sector environments. Previous SLR articles had a limited number of
selected articles. Alsanoosy et al. (2020a) investigated the impact of national culture on implementing
requirement engineering based on 16 primary studies. Aldave et al. (2019) explored the cutting-edge
methods that harness creativity in gathering requirements in Agile software development, referring to
17 primary studies. Inayat et al. (2015) provided a research mapping based on 21 papers regarding the
practices employed in requirements engineering and the challenges encountered by Agile teams to
comprehend the resolution of traditional RE issues through the application of Agile RE. Hence, our
number of selected studies is comparable to prior review articles in this field.

We found that 12 papers used a case study method, consisting of six papers of multiple case studies
and six papers of single case studies. This confirms that researchers recognize Agile methods as a so-
cial process and consequently examine them in the real world through case studies. Besides that,
there are five papers that used surveys, and the rest used interview methods. The survey method ex-
plores social problems in a certain geographic area to gather scientific information. In contrast, the
interview method collects information through conversations to better understand people’s perspec-
tives and experiences. Moreover, the heterogeneity of research methods implies that Agile RE aligns
closely with work practices in public sector companies.

FINDINGS RELATED TORQ!1

The analysis of the selected studies illustrates that a variety of different barriers are identified when
implementing Agile RE in the public sector. Three challenges that are frequently cited in the previous
research are lack of communication with stakeholders (C4), lack of requirement understanding (C14),
and team capability (C9). We would emphasize the influential connection of minimum
communication activity between the stakeholders and the team, which greatly affects how the team
comprehends the requirement. Public section organization has a unique culture and communication
approaches. The public sector has to operate under multiple constraints, including political and
national regulations. It has a bureaucratic culture of administration and accountable to multiple
stakeholders, affecting the pace of the decision-making process cautiously compared to private
organizations (Luoma-aho & Canel, 2020). Several stakeholders’ viewpoints are required to determine
the requirement and ensure that each constraint is followed since each stakeholder’s presence is
essential in multiple requirement meetings. This ideal scenario rarely occurs due to minimum
stakeholder availability (C6), which is influenced by the low level of commitment towards the
projects. The public sector’s organizational culture of slow pace in the decision-making process is
reflected in the long time it takes for stakeholders to provide feedback (C15). This non-Agile
organizational culture is hardly transformed due to their reluctance to change (C1). In our view, a
large number of empirical studies are required to understand some practices in order to overcome
some unbeneficial culture.

Some antecedent studies have discovered the challenges of Agile RE in general (Hoy & Xu, 2023;
Inayat et al., 2015). Some of the identified challenges are also found in the public sector, such as
minimal documentation (C17), inappropriate prioritization method (C11), customer unavailable or
low availability (C4 & C0), inappropriate architecture (C9), and inaccurate effort estimation (C20). It
illustrates that some challenging factors occur generally. According to our findings, challenges in
implementing Agile RE are dominantly related to the rigid culture of the public sector. A long
historical hierarchy model in the public sector requires an extended period to understand Agile values
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(C8) and transform its culture (C1). It often occurs that the top management in a public sector
organization is swapped to another organization rapidly, which leads to the discontinuation of new
top management support (C2) and loss of sight of the vision (C21). Therefore, some empirical
research is required to unveil an effective approach to transforming the organizational culture of the
public sector.

FINDINGS RELATED TORQ2

In order to solve Agile RE challenges in the public sector, there are three solutions that are
frequently referenced in prior research papers. These solutions involve regular reviews of
requirements (P12), ensuring requirements are traceable (P15), and writing documentation of
requirements clearly (P20). The public sector is notorious for its bureaucratic processes. Ensuring
that Agile RE processes run well in the public sector requires a clear understanding of how Agile can
coexist with the nation’s regulations. To conduct regular reviews of requirements in the public sector
(P12), it is necessary to make formal invitations to particular participants, prepare meeting rooms,
and do documentation as a report. To ensure requirements ate traceable (P15) and clear requirements
documentation is written (P20), the team must be dedicated to consistently generating documents
related to important meetings, storing the documentation of requirements in an easy-to-access
location, and regularly updating them.

We found the similarity between possible solutions for Agile RE offered in the public sector and in
general (Hoy & Xu, 2023), including regular reviews of requirements (P12), ensuring requirements
are traceable (P15), prioritizing requirements based on value (P18), and establishing the project’s
shared vision (P24). On the other hand, we discovered some unique characteristics in bureaucratic
environments. First, employees often do multiple tasks simultaneously, which reduces their concen-
tration levels. To overcome this challenge, management needs to create a policy or environment so
that one employee can focus on one project (P7). Second, customers often travel on business trips.
In the context of the public sector, the customer might be an employee from another department
who is making a request for the application. Ensuring the customer’s availability on site (P106) is an
important factor in the public sector. They need to schedule regular meetings in advance. Hence, we
need more empirical research to evaluate the effectiveness of these recommended solutions.

CONCLUSION, IMPLICATIONS, AND FUTURE WORK

CONCLUSION

This study has presented a concise summary of Agile RE within the public sector, encompassing
challenges, quality issues, and proposed solutions. In recent years, the Agile methodology has gained
increasing populatity in both the public and private sectors. This trend is due to many benefits gained
from adopting an Agile approach, including increased productivity, flexibility, and significantly accel-
erating the pace of change. However, the public sector faces several challenges with Agile RE, such
as communication issues, cultural barriers, knowledge gaps, and unrealistic timelines. These obstacles
need to be mitigated to successfully implement Agile RE in the public sector and prevent financial
losses for the state.

The findings of a systematic literature review regarding challenges in Agile RE are discussed in this
paper. The review follows established guidelines for conducting a systematic literature review
(Kitchenham et al., 2009). This research reviewed and analyzed 21 relevant studies between 2014 and
June 2023. In this research, 22 identified challenges are grouped into four categories: people, process,
project, and organization. Most challenges related to Agile RE in the public sector are found in the
people and process aspects. Project and organizational-related are subsequent aspects. Therefore,
proficiently handling both people and process aspects is imperative within Agile RE to prevent pro-
ject failure. Within the organizational context, challenges arise from cultural resistance to change and
issues regarding inadequate top management support, thus hindering value delivery and mismatched
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expectations. From the people domain, the primary challenges arise from communication, interac-
tion, and availability issues, leading to project delays, increase in rework, and increase in cost. Within
the process domain, inadequate project documentation and a lack of understanding of requirements
generate serious problems that result in unachieved value delivery and knowledge gaps. Furthermore,
in the project domain, unrealistic timelines are worsened by frequent changes and additional require-
ments. This causes excessive workload and diminishes the quality of the delivered value.

To address these challenges, we propose a set of 25 practices that serve as potential solutions. The 25
solutions were aligned with their respective challenges and categorized into four domains. It is neces-
sary to seek management support and adopt the Agile principle incrementally to overcome the obsta-
cles posed by Agile RE in the organizational domain. Gradually reducing resistance to change and
top management support to ensure stakeholder involvement is crucial. Overcoming obstacles within
the people domain, actions such as maintaining regular communication, organizing regular team
meetings, and establishing groups representing stakeholders are required. Addressing the process do-
main challenges involves creating well-documented requirements based on value-driven and initiating
a highly prepared Agile team. Lastly, to overcome issues in the project domain, the public sector
needs to determine uniform RE procedures and a built-in margin for adjustments within the project
timeline.

IMPLICATIONS

There are two primary implications in this study: theoretical and practical. From a theoretical per-
spective, the authors suggest that this study enriches the current literature on Agile RE, particularly in
the context of the public sector. It offers a thorough framework that enhances comprehension of the
challenges and related solutions in the public sector. This research’s theoretical significance lies in its
potential to generate novel theories and models for future exploration, which encourage more in-
depth studies of Agile implementation in the public sector. This research broadens the theoretical
foundation, facilitating more extensive investigations and deepening understanding of Agile RE
within the public sector. For instance, research related to Agile RE in public service projects requires
incorporating input from civil society and research on implementing flexible requirements analysis
procedures to effectively respond to frequent changes in national policy.

From a practical perspective, this study extensively explores Agile RE in the public sector, offering
in-depth explanations and valuable insights. The findings hold significant relevance for decision-mak-
ers and policymakers who employ Agile methodology in the public sector. Through barrier identifica-
tion and proposed resolution, this study establishes a solid basis for the effective implementation of
Agile methodology within the public sector. Moreover, this study can also help practitioner recognize
current obstacles related to Agile RE in their organizations and develop strategies tailored to the spe-
cific requirements of organizations.

FUTURE WORK

This research has several limitations. First, this study does not cover all countries. So, these results
cannot be generalized, and not all countries have similar challenges. This study is limited to discuss-
ing Agile RE within republic and constitutional monarchy nations. It does not include a discussion of
provisional nations. Republican countries may align well with the collaborative and democratic char-
acteristics of Agile values, whereas constitutional monarchies may need a hierarchical structure to
fully adopt Agile values. Moreover, future studies can explore Agile RE in provisional countries such
as Libya, Guinea, Niger, and Sudan.

Second, the identified challenges and proposed solutions are not cleatly ranked in order of im-
portance. Further research can perform a Fuzzy Analytical Hierarchical Process (F-AHP) to prioritize
the proposed solutions, which will assist public sector organizations in revising their management ap-
proaches and strategies while implementing Agile methodology.

28



Utami, Raharjo, Mustaqim, & Trisnawaty

ACKNOWLEDGMENT

The authors would like to thank the Indonesia Endowment Fund for Education (LPDP) for provid-
ing financial support to facilitate this research. Moreover, the first author would also like to express
her gratitude to LPDP for the financial support provided during her education at the University of
Indonesia.

REFERENCES

Abusaeed, S., Khan, S. U. R., & Mashkoor, A. (2023). A Fuzzy AHP-based approach for prioritization of cost
overhead factors in Agile software development. Applied Soft Computing, 133, 109977,
https://doi.org/10.1016/j.as0¢.2022.109977

Akbar, M. A., Mahmood, S., Alsalman, H., Razzaq, A., Gumaei, A., & Riaz, M. T. (2020). Identification and
prioritization of cloud based global software development best practices. IEEE Access, &, 191242—191262.
https://doi.org/10.1109/ACCESS.2020.3031365

Aldave, A., Vara, J. M., Granada, D., & Marcos, E. (2019). Leveraging creativity in requirements elicitation
within Agile software development: A systematic literature review. Journal of Systems and Software, 157,
110396. https://doi.org/10.1016/}.jss.2019.110396

Alexandrova, A., & Rapanotti, L. (2020). Requirements analysis gamification in legacy system replacement
projects. Requirements Engineering, 25(2), 131-151. https://doi.org/10.1007/s00766-019-00311-2

Alqgooti, A. A. (2020). Public governance in the public sector: Literature review. International Journal of Business
Ethies and Governance, 13(3), 14-25. https://doi.org/10.51325 /ijbeg.v3i3.47

Alsanoosy, T., Spichkova, M., & Harland, J. (2020a). Cultural influence on requirements engineering activities:
A systematic literature review and analysis. Reguirements Engineering, 25(3), 339-362.
https://doi.org/10.1007/500766-019-00326-9

Alsanoosy, T., Spichkova, M., & Hatland, J. (2020b). Exploratory analysis of cultural influences on
requirements engineering activities based on stakeholders’ profile. Procedia Computer Science, 176, 3379—3388.
https://doi.org/10.1016/j.procs.2020.09.059

Alsagaf, W., Daneva, M., & Wieringa, R. (2017, November). Agile quality requirements engineering challenges:
First results from a case study. Proceedings of the ACM/IEEE International Symposinm on Empirical Software
Engineering and Measurement, Toronto, ON, Canada, 454—459. https://doi.org/10.1109/ESEM.2017.61

Alsagaf, W., Daneva, M., & Wieringa, R. (2018, August). Understanding challenging situations in Agile quality
requirements engineering and their solution strategies: Insights from a case study. Proceedings of the IEEE
261h International Reguirements Engineering Conference, Banff, AB, Canada, 274-285.
https://doi.org/10.1109/RE.2018.00035

Alsagaf, W., Daneva, M., & Wieringa, R. (2019). Quality requirements challenges in the context of large-scale
distributed Agile: An empirical study. Information and Software Technology, 110, 39-55.
https://doi.org/10.1016/j.infsof.2019.01.009

Al-Saqqa, S., Sawalha, S., & Abdelnabi, H. (2020). Agile software development: Methodologies and trends.
International Journal of Interactive Mobile Technologies, 14(11), 246-270.
https://doi.org/10.3991/ijim.v14i11.13269

Chen, F., Power, N., Collins, J. J., & Ishikawa, F. (2019). Contemporary requirements challenges and issues: An
empirical study in 11 organizations. Proceedings of the 34th ACM/SIGAPP Symposium on Applied Computing
(pp- 1592-1599). Association for Computing Machinery. https://doi.org/10.1145/3297280.3297435

Cico, O., Jaccheri, L., Nguyen-Duc, A., & Zhang, H. (2021). Exploring the intersection between software
industry and software engineering education - A systematic mapping of software engineering trends. Journal
of Systems and Software, 172, 110736. https://doi.org/10.1016/j.js5.2020.110736

Coutinho, J. C. S., Andrade, W. L., & Machado, P. D. L. (2019). Requirements engineering and software testing
in Agile methodologies: A systematic mapping. Proceedings of the XXXIII Brazilian Symposium on Software

29


https://doi.org/10.1016/j.asoc.2022.109977
https://doi.org/10.1109/ACCESS.2020.3031365
https://doi.org/10.1016/j.jss.2019.110396
https://doi.org/10.1007/s00766-019-00311-2
https://doi.org/10.51325/ijbeg.v3i3.47
https://doi.org/10.1007/s00766-019-00326-9
https://doi.org/10.1016/j.procs.2020.09.059
https://doi.org/10.1109/ESEM.2017.61
https://doi.org/10.1109/RE.2018.00035
https://doi.org/10.1016/j.infsof.2019.01.009
https://doi.org/10.3991/ijim.v14i11.13269
https://doi.org/10.1145/3297280.3297435
https://doi.org/10.1016/j.jss.2020.110736

Barriers of Agile Requirements Engineering in the Public Sector

Engineering (pp. 322—331). Association for Computing Machinery.
https://doi.org/10.1145/3350768.3352584

Curcio, K., Navarro, T., Malucelli, A., & Reinehr, S. (2018). Requirements engineering: A systematic mapping
study in Agile software development. Journal of Systems and Software, 139, 32-50.
https://doi.org/10.1016/].jss.2018.01.036

Daun, M., Grubb, A. M., Stenkova, V., & Tenbergen, B. (2023). A systematic literature review of requirements
engineering education. Reguirements Engineering, 28, 145-175. https://doi.org/10.1007/s00766-022-00381-9

Dwi Harfianto, H., Raharjo, T., Hardian, B., & Wahbi, A. (2022). Agile transformation challenges and solutions
in bureaucratic government: A systematic literature review. Proceedings of the 5th International Conference on
Computers in Management and Business (pp. 12—19). Association for Computing Machinery.
https://doi.org/10.1145/3512676.3512679

Fakhruzzaman, M. N. (2019). Factors influencing e-government adoption in Indonesia [Masters thesis, lowa State
University].

Fontana, R. M., & Marczak, S. (2020). Characteristics and challenges of Agile software development adoption
in Brazilian government. Journal of Technology Management and Innovation, 15(2), 3-10.
https://doi.org/10.4067/s0718-27242020000200003

Franch, X., Palomares, C., Quer, C., Chatzipetrou, P., & Gorschek, T. (2023). The state-of-practice in
requirements specification: an extended interview study at 12 companies. Reguirements Engineering, 28, 377—
409. https://doi.org/10.1007/500766-023-00399-7

Garousi, V., Coskuncay, A., Betin-Can, A., & Demirérs, O. (2015). A survey of software engineering practices
in Turkey. Journal of Systems and Software, 108, 148—177. https://doi.org/10.1016/].is5.2015.06.036

Hale, J. S., & Woronkowicz, J. (2021). Artists as public sector intrapreneurs: An experiment. Swall Business
Economics, 57(2), 653—666. https://doi.org/10.1007/s11187-020-00417-w

Hoy, Z., & Xu, M. (2023). Agile software requirements engineering challenges-solutions — A conceptual
framework from systematic literature review. Information, 14(6), 322.
https://doi.org/10.3390/info14060322

Inayat, 1., Salim, S. S., Marczak, S., Daneva, M., & Shamshirband, S. (2015). A systematic literature review on

Agile requirements engineering practices and challenges. Computers in Human Bebavior, 51, 915-929.
https://doi.org/10.1016/j.chb.2014.10.046

Kamal, T., Zhang, Q., Akbar, M. A., Shafiq, M., Gumaei, A., & Alsanad, A. (2020). Identification and
prioritization of Agile requirements change management success factors in the domain of global software
development. IEEE Access, 8, 44714-44726. https://doi.org/10.1109/ACCESS.2020.2976723

Kasauli, R., Knauss, E., Horkoff, J., Liebel, G., & de Oliveira Neto, F. G. (2021). Requirements engineering
challenges and practices in large-scale Agile system development. Journal of Systems and Software, 172,
110851. https://doi.org/10.1016/}.jss.2020.110851

Kasauli, R., Wohlrab, R., Knauss, E., Steghofer, J.-P., Horkoff, J., & Maro, S. (2020). Charting coordination
needs in large-scale Agile organisations with boundary objects and methodological islands. Proceedings of the
International Conference on Software and System Processes (pp. 51—60). Association for Computing Machinery.
https://doi.org/10.1145/3379177.3388897

Khan, H. U., Niazi, M., El-Attar, M., Ikram, N., Khan, S. U., & Gill, A. Q. (2021). Empirical investigation of
critical requirements engineering practices for global software development. IEEE Access, 9, 93593-93613.
https://doi.org/10.1109/ACCESS.2021.3092679

Kitchenham, B., & Brereton, P. (2013). A systematic review of systematic review process research in software
engineering. Information and Software Technology, 55(12), 2049-2075.
https://doi.org/10.1016/j.infsof.2013.07.010

Kitchenham, B., Brereton, O. P., Budgen, D., Turner, M., Bailey, J., & Linkman, S. (2009). Systematic literature
reviews in software engineering - A systematic literature review. Information and Software Technology, 51(1), T—
15. https://doi.org/10.1016/}.infsof.2008.09.009

30


https://doi.org/10.1145/3350768.3352584
https://doi.org/10.1016/j.jss.2018.01.036
https://doi.org/10.1007/s00766-022-00381-9
https://doi.org/10.1145/3512676.3512679
https://doi.org/10.4067/s0718-27242020000200003
https://doi.org/10.1007/s00766-023-00399-7
https://doi.org/10.1016/j.jss.2015.06.036
https://doi.org/10.1007/s11187-020-00417-w
https://doi.org/10.3390/info14060322
https://doi.org/10.1016/j.chb.2014.10.046
https://doi.org/10.1109/ACCESS.2020.2976723
https://doi.org/10.1016/j.jss.2020.110851
https://doi.org/10.1145/3379177.3388897
https://doi.org/10.1109/ACCESS.2021.3092679
https://doi.org/10.1016/j.infsof.2013.07.010
https://doi.org/10.1016/j.infsof.2008.09.009

Utami, Raharjo, Mustaqim, & Trisnawaty

Kitchenham, B., & Charters, S. M. (2007). Guidelines for performing systematic literature reviews in software engineering,
Version 2.3. EBSE Technical Report. Keele University, and University of Durham, UK.

Lagerberg, L., Skude, T., Emanuelsson, P., Sandahl, K., & Stahl, D. (2013, October). The impact of Agile
principles and practices on large-scale software development projects: A multiple-case study of two
projects at Ericsson. Proceedings of the IEEE International Synposinm on Empirical Software Engineering and
Measurement, Baltimore, MD, US.A, 348-356. https://doi.org/10.1109/ESEM.2013.53

Lindsjorn, Y., & Moustafa, R. (2018). Challenges with lack of trust in Agile projects with autonomous teams
and fixed-priced contracts. Proceedings of the 19th International Conference on Agile Software Development:
Companion (Article 20). Association for Computing Machinery. https://doi.org/10.1145/3234152.3234186

Luoma-aho, V., & Canel, M.-]. (2020). The handbook of public sector communication. John Wiley & Sons.
https://doi.org/10.1002/9781119263203

Marnada, P., Raharjo, T., Hardian, B., & Prasetyo, A. (2021). Agile project management challenge in handling
scope and change: A systematic literature review. Procedia Computer Science, 197, 290-300.
https://doi.org/10.1016/j.procs.2021.12.143

Mishra, A., Abdalhamid, S., Mishra, D., & Ostrovska, S. (2021). Organizational issues in embracing Agile
methods: An empirical assessment. International Journal of System Assurance Engineering and Management, 12(6),
1420—1433. https://doi.org/10.1007/s13198-021-01350-1

Mohagheghi, P., & Lassenius, C. (2021). Organizational implications of Agile adoption: A case study from the
public sector. Proceedings of the 29th ACM Joint Meeting European Software Engineering Conference and Synaposinm on
the Foundations of Software Engineering (pp. 1444—1454). Association for Machine Learning.
https://doi.org/10.1145/3468264.3473937

Nisyak, A. K., Rizkiyah, K., & Raharjo, T. (2020, October). Human related challenges in Agile software
development of government outsourcing project. Proceedings of the International Conference on Electrical
Engineering, Computer Science and Informatics, Y ogyakarta, Indonesia, 222—229.
https://doi.org/10.23919/EECS150503.2020.9251899

Noor, M., Khan, A., Khan, M., & Brekhna. (2014, January). Vendors’ challenges in e-Government projects in
Pakistan: Experience report of prisons automation. Proceedings of the Enropean Conference on E-Government,
Brasov, Romania, 189-197. https:/ /www.scopus.com/inward/record.urireid=2-s2.0-

85006474658&partnerlD=40&md5=7a748fca%6ac1bf31d77403645de4e5

Ochodek, M., & Kopczynska, S. (2018). Perceived importance of Agile requirements engineering practices — A
survey. Journal of Systems and Software, 143, 29—43. https://doi.org/10.1016/}.jss.2018.05.012

Ochodek, M., Kopczyniska, S., & Staron, M. (2020). Deep learning model for end-to-end approximation of
COSMIC functional size based on use-case names. Information and Software Technology, 123, 106310.
https://doi.org/10.1016/}.infsof.2020.106310

Ozcan-Top, O., & McCaffery, F. (2019). To what extent the medical device software regulations can be
achieved with Agile software development methods? XP—DSDM-Scrum. Journal of Supercomputing, 75,
5227-5260. https://doi.org/10.1007/5s11227-019-02793-x

Palomares, C., Franch, X., Quer, C., Chatzipetrou, P., Lopez, L., & Gorschek, T. (2021). The state-of-practice
in requirements elicitation: An extended interview study at 12 companies. Reguirements Engineering, 26(2),
273-299. https://doi.org/10.1007/s00766-020-00345-x

Rasheed, A., Zafar, B., Shehryar, T., Aslam, N. A,, Sajid, M., Ali, N,, Dar, S. H., & Khalid, S. (2021).
Requirement engineering challenges in Agile software development. Mathematical Problems in Engineering,
2021, Article 6696695. https://doi.org/10.1155/2021/6696695

Rizkiyah, K., Nisyak, A. K., & Raharjo, T. (2020, September). Agile-based requirement challenges of
government outsourcing project: A case study. Proceedings of the 3rd International Conference on Computer and
Informatics Engineering, Y ogyakarta, Indonesia, 267—273. https://doi.org/10.1109/1C21E50715.2020.9274659

Russo, D., Taccogna, G., Ciancarini, P., Messina, A., & Succi, G. (2018). Contracting Agile developments for
mission critical systems in the public sector. Proceedings of the 40th International Conference on Software

31


https://doi.org/10.1109/ESEM.2013.53
https://doi.org/10.1145/3234152.3234186
https://doi.org/10.1002/9781119263203
https://doi.org/10.1016/j.procs.2021.12.143
https://doi.org/10.1007/s13198-021-01350-1
https://doi.org/10.1145/3468264.3473937
https://doi.org/10.23919/EECSI50503.2020.9251899
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006474658&partnerID=40&md5=7a748fea9e6ac1bf31d77403645de4e5
https://www.scopus.com/inward/record.uri?eid=2-s2.0-85006474658&partnerID=40&md5=7a748fea9e6ac1bf31d77403645de4e5
https://doi.org/10.1016/j.jss.2018.05.012
https://doi.org/10.1016/j.infsof.2020.106310
https://doi.org/10.1007/s11227-019-02793-x
https://doi.org/10.1007/s00766-020-00345-x
https://doi.org/10.1155/2021/6696695
https://doi.org/10.1109/IC2IE50715.2020.9274659

Barriers of Agile Requirements Engineering in the Public Sector

Engineering: Software Engineering in Society (pp. 47-56). Association for Computing Machinery.
https://doi.org/10.1145/3183428.3183435

Schon, E.-M., Winter, D., Escalona, M. J., & Thomaschewski, J. (2017). Key challenges in Agile requirements
engineering. In H. Baumeister, H. Lichter, & M. Riebisch (Eds.), Agile processes in software engineering and
exctreme programming (pp. 37-51). Springer. https://doi.org/10.1007/978-3-319-57633-6 3

Shahane, D., Jamsandekar, P., & Shahane, D. (2014, March). Factors influencing the Agile methods in practice
- Literature survey & review. Proceedings of the International Conference on Computing for Sustainable Global
Development, New Delbi, India, 556—560. https://doi.org/10.1109/IndiaCom.2014.6828020

Tripathi, N., Klotins, E., Prikladnicki, R., Oivo, M., Pompermaier, L. B., Kudakacheril, A. S., Unterkalmsteiner,
M., Liukkunen, K., & Gorschek, T. (2018). An anatomy of requirements engineering in software startups
using multi-vocal literature and case survey. Journal of Systems and Software, 146, 130-151.
https://doi.org/10.1016/4.js5.2018.08.059

Vaia, G., Arkhipova, D., & DeLone, W. (2022). Digital governance mechanisms and principles that enable
Agile responses in dynamic competitive environments. Eurgpean Journal of Information Systems, 31(6), 662—
680. https://doi.org/10.1080/0960085X.2022.2078743

Wagner, S., Fernandez, D. M., Felderer, M., Vetro, A., Kalinowski, M., Wieringa, R., Pfahl, D., Conte, T.,
Christiansson, M.-T. T., Greer, D., Lassenius, C., Minnistd, T., Nayebi, M., Oivo, M., Penzenstadler, B.,
Prikladnicki, R., Ruhe, G., Schekelmann, A., Sen, S., ... Winkler, D. (2019). Status quo in requirements
engineering: A theory and a global family of surveys. ACM Transactions on Software Engineering and
Methodology, 28(2), Article 9. https://doi.org/10.1145/3306607

Windrum, P., & Koch, P. (2008). Innovation in public sector services: Entreprenenrship, creativity and management. Edward
Elgar Publishing. https://doi.org/10.1080/14719030902860345

Wohlrab, R., Pelliccione, P., Knauss, E., & Larsson, M. (2018). Boundary objects in Agile practices: Continuous
management of systems engineering artifacts in the automotive domain. Proceedings of the International
Conference on Software and System Process (pp. 31-40). Association for Computing Machinery.
https://doi.org/10.1145/3202710.3203155

APPENDIX A. QUALITY ASSESSMENT

ID |QC1 |QC2[QC3 [Qc4 [TOTAL
st o5 [t o |1 |25
s2 |05 Jos Jos |1 |25
3 [t [t Jo o5 |25
s4a (1 [t Jos Jos |3
ss [t [t Jo [t 3
s6 |1 Jos Jo5 |05 |25
s7 [t [t Jo [t 3
ss [t [t Jos5 Jo |25
so [t [t Jo Jos |25
sto [t 1 Jos |1 [35
s11 |05 Jo5 [o5 |1 |25
si2 [t [t Jo 1t 3
s13 (05 Jo5 [1 o5 |25
st4 1 1 Jos Jos |3
sts5 (1 [t 1 Jo |3

32


https://doi.org/10.1145/3183428.3183435
https://doi.org/10.1007/978-3-319-57633-6_3
https://doi.org/10.1109/IndiaCom.2014.6828020
https://doi.org/10.1016/j.jss.2018.08.059
https://doi.org/10.1080/0960085X.2022.2078743
https://doi.org/10.1145/3306607
https://doi.org/10.1080/14719030902860345
https://doi.org/10.1145/3202710.3203155

Utami, Raharjo, Mustaqim, & Trisnawaty

ID |QC1 |QC2[QC3 [Qc4 [TOTAL
s16 |05 |05 |05 |1 |25
s17 [t Jos |1 Jo |25
si8 [t 1 Jo Jos |25
sto [t [t |1 o5 |35
s20 [t [t o5 Jos |3
s21 [t [t Jo5 Jo |25

APPENDIX B. SELECTED STUDIES

A case study

Informatics Engineering
(IC2IE)

Id |Authors Title Publication name Year
S1  |Alexandrova |Requirements analysis gamification |Requirements Engineering 2020
and in legacy system replacement
Rapanotti projects
(2020)
S2 |Alsanoosy et |Exploratory analysis of cultural 24th International Conference [2020
al. 2020b)  |influences on requirements on Knowledge-Based and
engineering activities based on Intelligent Information &
stakeholders’ profile Engineering Systems
S3  |Alsaqaf et al. |Agile quality requirements 2017 ACM/IEEE 2017
(2017) engineering challenges: First results |International Symposium on
from a case study Empirical Software
Engineering and Measurement
S4  |Alsagaf et al. |Quality requirements challenges in  |Information and Software 2019
(2019) the context of large-scale distributed |Technology
Agile: An empirical study
S5 |Nisyak et al. |Human related challenges in Agile  |International Conference on 2020
(2020) software development of Electrical Engineering,
government outsourcing project Computer Science and
Informatics (EECSI)
S6  |Chenetal. |Contemporary requirements SAC “19: Proceedings of the 2019
(2019) challenges and issues: An empirical |34th ACM/SIGAPP
study in 11 organizations Symposium on Applied
Computing
S7  |Fontana and |Characteristics and challenges of Journal of Technology 2020
Marczak Agile software development Management & Innovation
(2020) adoption in Brazilian government
S8  |Franch etal. |The state-of-practice in requirements |Requirements Engineering 2023
(2023) specification: An extended interview
study at 12 companies
S9  |Garousi et al. |A survey of software engineering The Journal of Systems and {2015
(2015) practices in Turkey Software
S10 |Rizkiyah et al. | Agile-based requirement challenges {2020 3rd International 2020
(2020) of government outsourcing project: |Conference on Computer and

33



Barriers of Agile Requirements Engineering in the Public Sector

Id |Authors Title Publication name Year
S11 |Lindsjorn et |Challenges with lack of trust in Agile | XP ‘18: Proceedings of the 2018
al. (2018) projects with autonomous teams and |19th International Conference

fixed-priced contracts on Agile Software
Development: Companion
S12 |Nooretal. |Vendors’ challenges in e-government | Proceedings of the European |2014
(2014) projects in Pakistan: Experience Conference on e-
report of prisons automation Government, ECEG
S13  |Ochodek and |Perceived importance of Agile The Journal of Systems & 2018
Kopczyiiska |requirements engineering practices — |Software
(2018) A survey
S14 |Palomares et |The state-of-practice in requirements |Requirements Engineering 2021
al. (2021) elicitation: An extended interview
study at 12 companies
S15 |Kasauli et al. |Requirements engineering challenges | The Journal of Systems & 2021
(2021) and practices in large-scale Agile Software
system development
S16 |Russo etal. |Contracting Agile developments for [2018 ACM/IEEE 40th 2018
(2018) mission critical systems in the public |International Conference on
sector Software Engineering:
Software Engineering in
Society Contracting
S17 |Schén, Eva- |Key challenges in Agile requirements |Lecture Notes in Business 2017
Maria etal.  |engineering Information Processing
(2017)
S18 |Tripathi et al. | An anatomy of requirements Journal of Systems and 2018
(2018) engineering in software startups Software
using multi-vocal literature and case
survey
S19 |Nooretal. |Understanding challenging situations 2018 IEEE 26th International |2018
(2014) in Agile quality requirements Requirements Engineering
engineering and their solution Conference (RE)
strategies: Insights from a case study
S20 |Wagner et al. |Status Quo in Requirements ACM Transactions on 2019
(2019) Engineering: A Theory and a Global |Software Engineering and
Family of Surveys Methodology
S21 |Wohlrab et |Boundary objects in Agile practices: |ICSSP ‘18: Proceedings of the |2018
al. (2018) Continuous management of systems |2018 International Conference

engineering artifacts in the
automotive domain

on Software and System
Process

34




AUTHORS

Utami, Raharjo, Mustaqim, & Trisnawaty

Avita Tri Utami graduated from the Faculty of Computer Science at
Gadjah Mada University, Indonesia, in 2016. She is cutrently pursuing a
Magister in Information Technology from the University of Indonesia.
She has been granted a distinguished LPDP scholarship by Indonesia’s
Ministry of Finance. Currently, she serves as a civil servant in the Data
Center and Information Technology division in the Ministry of Law and
Human Rights, Republic of Indonesia. She also has work experience as a
software engineer in a startup company. She has a keen interest in soft-
ware engineering and machine learning. She can be reached by email at

avitatri.ui@gmail.com.

Teguh Raharjo currently works at the Faculty of Computer Science,
University of Indonesia. He does research in supply chain management,
organizational studies, and business administration. His research interests
include software engineering and IT project management. He is also a
professional senior project manager at IBM Indonesia. He has profes-
sional certification for PMP, PMI-ACP, Prince2, Prince2 Agile, Certified
Scrum Master (CSM), and SAFe Agilist (SA). He can be contacted at

email: teguhr2000@gmail.com.

ITham Zharif Mustaqim received a B.Sc. in Physics from Universitas
Padjadjaran, Indonesia, in 2018. Cutrrently, he is pursuing a mastet’s de-
gree in Information Technology from the Faculty of Computer Science,
Universitas Indonesia. He has been granted a distinguished LPDP schol-
arship from Indonesia’s Ministry of Finance, which funds his current
study and research. His research interests cover software development,
Agile, global software development, text mining, and machine learning.
He has robust professional working experience in the international IT in-

dustry. He is reachable through email: zharifilham@gmail.com.

Ni Wayan Trisnawaty is an information technology professional spe-
cializing in project management and technology development. Her work
experience is in several consultant information technologies (IT) for vari-
ous client sectors and industries. Currently, she is an I'T consultant focus-
ing on technology development for the financial sector industry. She re-
ceived her Magister in Information Technology from the University of
Indonesia. Aside from being a professional in her field of work, she is
also an assistant lecturer at the University of Indonesia for bachelot’s and
master’s degrees in various subject studies. She can be contacted by email
at ni.wavan05@ui.ac.id.

35


mailto:avitatri.ui@gmail.com
mailto:teguhr2000@gmail.com
mailto:zharifilham@gmail.com
mailto:ni.wayan05@ui.ac.id

	Barriers of Agile Requirements Engineering  in the Public Sector:  A Systematic Literature Review
	Abstract
	Introduction
	Literature Review
	Agile Requirements Engineering
	Agile Adoption in the Public Sector

	Research Methodology
	Planning the Review
	Research questions
	Quasi-Gold Standard
	Databases
	Search strings
	Inclusion and exclusion criteria
	Quality assessment

	Conducting the Review
	Primary study selection
	Data extraction and synthesis

	Reporting the Review

	RESULTS
	Overview of Studies
	Agile Requirements Engineering Challenges
	Lack of capacity to modify the organizational culture (C1)
	Lack of top management support (C2)
	Increased stress and workload (C3)
	Lack of communication with stakeholders (C4)
	Lack of individual commitment (C5)
	Lack of stakeholder availability (C6)
	Lack of trust between stakeholders and IT provider (C7)
	Lack of understanding of Agile values (C8)
	Team’s capability (C9)
	Team’s interactions (C10)
	Difficulty prioritizing requirements (C11)
	Frequent architectural modification (C12)
	Lack of requirements traceability (C13)
	Lack of requirements understanding (C14)
	Long feedback cycles (C15)
	Quality requirements infeasibility (C16)
	Requirements are not well documented (C17)
	Unclear acceptance criteria (C18)
	Divergent interests of contract (C19)
	Inaccurate estimation of cost and schedule (C20)
	Lose sight of the vision (C21)
	Requirements enforcement while the cost and schedule have been settled (C22)

	Mapping Potential Solutions to Challenges
	Implementing the Agile principle gradually to modify organizational culture (P1)
	Seek management support (P2)
	Pick a PIC from the organization (P3)
	Maintain regular communication with stakeholders (P4)
	Establish stakeholder representative groups (P5)
	Establish a working agreement with stakeholders (P6)
	One person focuses on one project (P7)
	Deliver value frequently (P8)
	Conduct user acceptance test (P9)
	Arrange training for team members on Agile value (P10)
	Organize regular team meetings (P11)
	Regular reviews of requirements (P12)
	Implement DSDM (P13)
	Establish preparation team (P14)
	Ensure requirements are traceable (P15)
	Customer availability on site (P16)
	Splitting the big story into smaller user stories (P17)
	Prioritize requirements based on value (P18)
	Maintaining an assumption Wiki page (P19)
	Write documentation of requirements clearly (P20)
	Implement INVEST criteria to evaluate stories (P21)
	Using Sprint-based contract (P22)
	Create feature and schedule buffers (P23)
	Establish the project’s shared vision (P24)
	Establish RE company standard (P25)

	Comparison of Research Findings with Prior Studies
	Domain-specific Quality Issues with Agile RE
	Organizational domain
	People domain
	Process domain
	Project domain


	Discussion
	General Findings
	Findings Related to RQ1
	Findings Related to RQ2

	Conclusion, Implications, and Future Work
	Conclusion
	Implications
	Future Work

	Acknowledgment
	References
	Appendix A. Quality Assessment
	Appendix B. Selected Studies
	Authors

