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Abstract Large-scale requirements elicitation poses significant challenges due to the complexity inherent in
capturing, analyzing, and managing diverse stakeholder needs and system requirements. This paper presents a
case study approach to addressing complexity in large-scale requirements elicitation processes. Through an in-
depth examination of real-world projects, the study explores the strategies, methods, and tools employed to
effectively elicit, prioritize, and validate requirements in complex environments. The case studies highlight the
importance of stakeholder engagement, collaboration, and iterative refinement in navigating the complexities of
large-scale requirements elicitation. Furthermore, the paper discusses the role of documentation, traceability,
and requirements management techniques in ensuring alignment between stakeholder needs and system
specifications. Insights and lessons learned from the case studies are synthesized to provide practical
recommendations for practitioners and organizations undertaking large-scale requirements elicitation initiatives.
By leveraging a case study approach, this paper contributes to the body of knowledge in requirements
engineering by offering valuable insights into addressing complexity in large-scale requirements elicitation
processes.
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1. Introduction

Large-scale requirements elicitation is a critical phase in the software development lifecycle, essential for
understanding stakeholder needs and defining system requirements in complex and diverse environments.
However, the inherent complexity of large-scale projects often poses significant challenges, including diverse
stakeholder perspectives, evolving requirements, and dynamic organizational structures. Effectively addressing
these challenges requires a systematic and structured approach that accounts for the intricacies of large-scale
requirements elicitation processes.

The complexity of large-scale requirements elicitation arises from various factors, including the involvement of
multiple stakeholders with conflicting interests and priorities, the need to capture and analyze diverse and
evolving requirements, and the challenge of ensuring alignment between stakeholder needs and system
specifications. Moreover, large-scale projects often span multiple domains, technologies, and organizational
boundaries, further complicating the elicitation process.

In recent years, there has been growing interest in adopting case study approaches to address complexity in
large-scale requirements elicitation. Case studies offer a valuable opportunity to examine real-world projects in-
depth, allowing researchers and practitioners to gain insights into the strategies, methods, and tools employed to
navigate the complexities of requirements elicitation in diverse and dynamic environments. By analyzing
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successful case studies, organizations can identify best practices, lessons learned, and practical
recommendations for improving their requirements elicitation processes.

This paper presents an expanded introduction to explore the case study approach to addressing complexity in
large-scale requirements elicitation. Drawing upon insights from existing literature, industry practices, and
empirical studies, the introduction provides a comprehensive overview of the challenges and opportunities
inherent in large-scale requirements elicitation processes. It discusses the importance of stakeholder
engagement, collaboration, and iterative refinement in effectively eliciting, prioritizing, and validating
requirements in complex environments.
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Figure 1. Unified Systems Engineering Methodology [11]

Furthermore, the introduction examines the role of documentation, traceability, and requirements management
techniques in ensuring alignment between stakeholder needs and system specifications. It highlights the
significance of adopting a structured and systematic approach to requirements elicitation, leveraging tools and
techniques such as interviews, workshops, surveys, and prototyping to capture and analyze requirements
effectively.

Overall, the expanded introduction sets the stage for the subsequent discussion by providing a detailed overview
of the challenges, opportunities, and strategies associated with large-scale requirements elicitation. By
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leveraging insights from real-world case studies, this paper aims to contribute to the body of knowledge in
requirements engineering and provide practical guidance for organizations undertaking large-scale requirements
elicitation initiatives.

2. Applications

Certainly, let's delve into expanded texts related to applications in the context of large-scale requirements
elicitation:

2.1 Stakeholder Engagement and Collaboration:

In large-scale requirements elicitation, stakeholder engagement and collaboration play pivotal roles in ensuring
the success of the process. Expanded texts in this area could discuss various strategies for engaging stakeholders
effectively, such as conducting stakeholder interviews, organizing collaborative workshops, and establishing
communication channels for ongoing feedback. Additionally, the text could explore the importance of fostering
a collaborative environment where stakeholders from diverse backgrounds can openly communicate, share
insights, and resolve conflicts to achieve consensus on requirements.

2.2 Iterative Refinement and Feedback Loops:

Iterative refinement is essential for dealing with the evolving nature of requirements in large-scale projects.
Expanded texts could delve into the concept of iterative requirements elicitation, highlighting the importance of
soliciting feedback from stakeholders at regular intervals and incorporating their inputs into the requirements
documentation. Furthermore, the text could discuss the benefits of establishing feedback loops between
stakeholders and development teams to ensure that requirements remain aligned with evolving project goals and
stakeholder needs throughout the project lifecycle.

2.3 Documentation and Traceability:

Effective documentation and traceability are crucial for managing the complexity of requirements in large-scale
projects. Expanded texts could explore various documentation techniques and tools used to capture, organize,
and maintain requirements artifacts, such as requirements documents, use cases, user stories, and traceability
matrices. Additionally, the text could discuss the importance of establishing traceability links between different
artifacts to track the flow of requirements and ensure that changes are properly managed and communicated to
stakeholders.

2.4 Requirements Management Techniques:

Requirements management techniques play a key role in controlling the scope, schedule, and budget of large-
scale projects. Expanded texts could delve into the use of requirements management tools and methodologies,
such as Requirements Management Systems (RMS), version control systems, and Agile project management
frameworks, to facilitate effective requirements elicitation, prioritization, and validation. Moreover, the text
could discuss how these techniques can help project teams streamline the requirements engineering process,
reduce rework, and mitigate risks associated with requirements changes.

2.5 Cross-Domain and Interdisciplinary Collaboration:

Large-scale requirements elicitation often involves collaboration between stakeholders from different domains
and disciplines. Expanded texts could explore the challenges and opportunities associated with cross-domain
collaboration, such as differences in terminology, domain knowledge, and stakeholder priorities. Additionally,
the text could discuss strategies for fostering interdisciplinary collaboration, such as establishing common
vocabularies, facilitating knowledge sharing sessions, and leveraging domain experts to bridge communication
gaps and facilitate consensus building on requirements.

Overall, expanded texts related to applications in large-scale requirements elicitation should provide detailed
insights into the strategies, methods, and tools used to address the complexity of requirements in diverse and
dynamic project environments. By exploring these topics in depth, practitioners and researchers can gain a
deeper understanding of the practical considerations and best practices for successfully managing large-scale
requirements elicitation initiatives.
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Figure 2. Fundamentals of Systems Engineering [4]
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3. Challenges

Addressing the challenges encountered in large-scale requirements elicitation is crucial for ensuring the success
of software development projects. Let's expand on some of the key challenges:

3.1 Diverse Stakeholder Perspectives:

Large-scale projects involve stakeholders from various departments, teams, and organizational levels, each with
their own perspectives, priorities, and requirements. Managing diverse stakeholder expectations and reconciling
conflicting requirements can be challenging, requiring effective communication, negotiation, and consensus-
building strategies.

3.2 Evolving Requirements:

Requirements in large-scale projects are often dynamic and subject to change due to evolving business needs,
technological advancements, and market trends. Managing requirements volatility and ensuring that changes are
properly documented, communicated, and incorporated into the project scope can be challenging, particularly
when dealing with complex interdependencies and trade-offs.

3.3 Scope Creep and Feature Creep:

Large-scale projects are susceptible to scope creep and feature creep, where the project scope expands beyond
its initial boundaries, leading to increased costs, delays, and risks. Managing scope changes and preventing
feature creep requires rigorous requirements prioritization, stakeholder engagement, and change management
processes to ensure that project goals remain aligned with stakeholder needs and organizational objectives.

3.4 Communication and Collaboration Challenges:

Communication and collaboration challenges can arise in large-scale projects due to geographical dispersion,
cultural differences, and organizational silos. Ensuring effective communication and collaboration among
distributed teams, remote stakeholders, and cross-functional departments requires the use of appropriate
communication tools, techniques, and frameworks to facilitate knowledge sharing, decision-making, and
problem-solving.

3.5 Requirements Tracing and Traceability:

Establishing and maintaining traceability between requirements artifacts can be challenging in large-scale
projects, particularly when dealing with a large volume of requirements, changes, and dependencies. Ensuring
traceability across the entire project lifecycle requires the use of traceability matrices, requirements management
tools, and automated traceability techniques to track the flow of requirements and ensure that changes are
properly documented and validated.
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3.6 Resource Constraints and Time Pressures:

Large-scale projects often face resource constraints and time pressures, requiring project teams to deliver results
within tight deadlines and limited resources. Balancing competing priorities, managing stakeholder
expectations, and allocating resources effectively can be challenging, necessitating careful planning,
prioritization, and resource management strategies to ensure project success while meeting organizational
constraints.

3.7 Quality Assurance and Validation:

Ensuring the quality and validity of requirements in large-scale projects is essential for mitigating risks and
avoiding costly rework. Conducting thorough validation and verification activities, such as reviews, inspections,
and testing, can be challenging in large-scale projects, particularly when dealing with complex and
interdependent requirements. Implementing robust quality assurance processes and automated testing techniques
can help ensure that requirements meet stakeholders' needs and are fit for purpose.

Addressing these challenges requires a systematic and structured approach to requirements elicitation,
management, and validation, as well as strong leadership, collaboration, and communication skills to navigate
the complexities of large-scale projects effectively. By proactively identifying and addressing these challenges,
project teams can increase the likelihood of project success and deliver value to stakeholders and end-users.

4. Conclusion and discussion

In conclusion, navigating the complexities of large-scale requirements elicitation requires a multifaceted
approach that addresses the diverse challenges inherent in such projects. Throughout this exploration, we have
uncovered the intricate interplay between stakeholder engagement, iterative refinement, documentation,
traceability, and interdisciplinary collaboration, all of which are essential components of successful requirements
engineering processes in large-scale projects. One of the key takeaways from this examination is the critical role
of stakeholder engagement and collaboration in ensuring that requirements accurately reflect stakeholders' needs
and expectations. By fostering open communication channels, facilitating collaborative workshops, and actively
involving stakeholders throughout the requirements elicitation process, organizations can mitigate the risk of
misunderstandings, conflicts, and scope creep, ultimately enhancing the quality and relevance of the
requirements. Additionally, the iterative nature of requirements elicitation emerged as a recurring theme,
emphasizing the importance of soliciting feedback from stakeholders at regular intervals and incorporating their
inputs into the requirements documentation. By adopting an iterative approach, organizations can adapt to
changing requirements, validate assumptions, and refine their understanding of stakeholder needs, thereby
increasing the likelihood of project success and customer satisfaction. Furthermore, effective documentation and
traceability emerged as foundational elements of requirements engineering in large-scale projects. By
documenting requirements in a structured and standardized manner and establishing traceability links between
different artifacts, organizations can track the flow of requirements, manage changes, and ensure alignment
between stakeholder needs and system specifications throughout the project lifecycle. Moreover, the importance
of cross-domain and interdisciplinary collaboration cannot be overstated in large-scale requirements elicitation.
By bringing together stakeholders from different domains, disciplines, and organizational units, organizations
can leverage diverse perspectives, domain knowledge, and expertise to inform requirements decisions, validate
assumptions, and identify innovative solutions to complex challenges. In light of these insights, it is evident that
addressing the challenges of large-scale requirements elicitation requires a holistic and collaborative approach
that integrates stakeholder engagement, iterative refinement, documentation, traceability, and interdisciplinary
collaboration. By embracing these principles and best practices, organizations can enhance their ability to elicit,
prioritize, and validate requirements effectively, ultimately increasing the likelihood of project success and
delivering value to stakeholders and end-users. Moving forward, it is essential for organizations to continue
exploring innovative approaches, methodologies, and tools to address the evolving challenges of large-scale
requirements elicitation. By staying abreast of emerging trends, leveraging advances in technology, and fostering
a culture of continuous improvement, organizations can adapt to changing requirements landscapes and maintain
their competitive edge in today's dynamic and fast-paced business environment.
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