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Introduction

The railway sector in Europe is undergoing significant transformations due
to technological advancements, economic shifts, and environmental
pressures. These changes have compelled companies like Alstom to
reconsider their project management approaches, especially in light of
challenges related to resource optimization and cost reduction. In this
context, Agile methodology has emerged as a modern management
framework offering flexibility, iterative delivery, and responsiveness to
change.

Alstom is a global leader in train manufacturing and railway system
modernization, executing complex projects that involve vehicle design,
retrofitting with advanced technologies, and network development. These
projects require high-level coordination across multidisciplinary teams and
must comply with strict safety and quality standards, making resource and
cost management a continuous challenge.

This study gains its significance from being grounded in real-world
practice, as the researcher is embedded within Alstom’s project teams.
This insider perspective allows access to accurate data, direct
observations, and firsthand experiences with Agile implementation. The
blend of academic rigor and practical insight lends credibility and
applicability to the research findings.

Moreover, the study aims to fill a clear gap in the literature, as Agile
applications in heavy industries remain underexplored. It seeks to
investigate the impact of Agile principles on resource optimization and cost
reduction in railway projects, using Alstom Germany as a case study. The
research is based on direct field experience, offering actionable
recommendations grounded in qualitative analysis that can benefit similar
companies in the sector.




Research Problem

Despite Agile’s success in software and tech sectors, its application in
heavy industries like railways raises many questions. Projects in this
domain are complex, long-term, and involve multiple stakeholders, making
it difficult to apply Agile without adaptation.

The core problem of this study is to understand the extent to which Agile
impacts resource management and cost reduction at Alstom, within a
highly regulated and technically demanding environment. Can Agile
principles be tailored to fit engineering projects? Do they genuinely
enhance efficiency and reduce waste? What challenges arise when
applying Agile in the German industrial context?

Traditional methodologies like Waterfall follow a linear sequence from
planning to execution and delivery, which limits flexibility in responding to
sudden changes or new requirements. This rigidity can lead to delays,
budget overruns, or failure to meet project goals. In contrast, Agile offers
iterative cycles (Sprints) that deliver usable components regularly, with
continuous feedback from stakeholders.

These questions form the foundation of the research problem, aiming to
bridge the gap between theory and practice and provide a deep
understanding of Alstom’s experience with Agile.




Significance of the Study

This study holds particular importance for several reasons:

Academic: It addresses a knowledge gap in Agile applications
within heavy industries, as most existing research focuses on
software development

Practical: It offers a real-world model that other companies in the
sector can learn from, especially those facing similar resource and
cost challenge

Strategic: It helps decision-makers assess the feasibility of Agile in
regulated environments and provides actionable insights for
operational improvement

Methodological: It relies on qualitative field research, adding depth
and realism to the analysis and enhancing its credibility.

The study also contributes to a better understanding of how organizational
flexibility can drive operational efficiency. It highlights how cultural shifts in
work practices can lead to tangible improvements in financial and
performance outcomes.




Research Objectives

This study aims to achieve a set of objectives driven by the need to
understand the practical application of Agile methodology in a complex
industrial environment like the railway sector. The objectives are:

1. To analyze the impact of Agile principles on optimizing human and
material resources: This involves examining how tasks are
distributed, waste is reduced, and time and effort are better utilized
within project teams at Alstom

. To measure the effect of Agile on reducing operational costs: By
comparing financial performance between Agile-driven projects and
those using traditional methodologies, focusing on indicators such
as budget overruns, rework costs, and resource waste

. To explore organizational and cultural challenges in implementing
Agile: Applying a new methodology requires shifts in corporate
culture, leadership styles, and communication patterns, which may
face internal resistance or adaptation difficulties

. To provide actionable recommendations: Based on the study’s
findings, practical steps will be proposed to enhance Agile
implementation in railway projects, both within Alstom and in similar
companies.

These objectives are interconnected and mutually reinforcing.
Understanding the impact is incomplete without analyzing the challenges,
and effective recommendations require measurable outcomes. The
objectives reflect a balance between theoretical inquiry and practical
relevance, giving the study dual value: academic and operational.




Research Questions and Hypotheses:

This study is guided by a set of qualitative research questions aimed at
uncovering insights through in-depth analysis:

1. How does Agile implementation affect human and material resource
management in Alstom’s projects?

2. To what extent does Agile contribute to reducing operational costs?

3. What challenges do project teams face when applying Agile in a
strict industrial setting like Germany?

4. Can the findings be generalized to other companies in the railway or
heavy industry sectors?

These questions are not merely descriptive but analytical, making them
suitable for a qualitative methodology that seeks contextual
understanding.




Research Hypotheses:

Based on the theoretical framework and previous studies, the following
hypotheses are proposed:

Hypothesis 1: Applying Agile principles contributes to optimizing human
and material resources in railway projects.

Hypothesis 2: Agile implementation leads to reduced operational costs at
Alstom.

Hypothesis 3: Organizational and cultural challenges hinder the full
application of Agile principles in the German industrial context.

These hypotheses will be tested through qualitative data analysis derived
from interviews, documents, and field observations, allowing for a deeper
understanding of the factors influencing Agile success or failure.




Literature Review:

Reviewing previous studies is essential to understand the theoretical and
practical context of the research topic. Most existing literature on Agile
focuses on the software sector, while its application in heavy industries
remains limited in documentation and analysis.

1. Agile in Software vs. Heavy Industries

Highsmith (2009) notes that Agile revolutionized software project
management by reducing delivery time, improving product quality, and
increasing customer satisfaction. However, in industrial settings like
railways, challenges are more complex due to physical outputs, long
supply chains, and regulatory constraints.

2. Study by tasinska (2021)

This study examined Agile in transportation projects and found that Scrum
improved team coordination but struggled with strict timelines and safety
requirements. It recommended adapting Agile to industrial contexts rather
than applying it verbatim.

3. RTS Solutions Case

Agile implementation in digital rail projects improved efficiency by 30% and
reduced delivery time by 25%. However, the study emphasized the need
for team training and cultural transformation to ensure success.




4. Deutsche Bahn Experience

Germany’s national railway used Kanban and Scrum in IT-related rail
projects. While relatively successful, the study highlighted the importance
of strong managerial support and continuous training.

5. Research Gaps

Few studies explore Agile in the German industrial context.

Most research focuses on technical aspects, neglecting resource
and cost impact.

Limited field-based studies from inside companies.

This study aims to address these gaps through a qualitative, in-depth
analysis of Alstom’s experience in Germany.




Theoretical Framework:

This study is grounded in a set of theoretical frameworks that help explain
the relationship between Agile implementation, resource optimization, and
cost reduction in a complex industrial setting like railway systems. Three
core theories are integrated:

1. Agile Theory

Agile methodology is built on four core values: individuals and interactions
over processes and tools, working software over comprehensive
documentation, customer collaboration over contract negotiation, and
responding to change over following a plan. It also includes twelve guiding
principles, such as frequent delivery, welcoming change, close
collaboration, and self-organizing teams.

In industrial contexts, Agile cannot be applied literally as in software
development. It must be adapted to suit physical products, long timelines,
and strict safety requirements. Frameworks like Scrum and Kanban
become essential, allowing work to be broken into smaller units, reviewed
regularly, and continuously improved.

2. Resource Management Theory

This theory focuses on allocating human and material resources efficiently.
It includes concepts such as optimal time usage, waste reduction, task
redistribution, and balancing capabilities with needs. In railway projects,
where tasks are interdependent and multidisciplinary, resource
management is a critical challenge.




3. Cost Reduction Theory

This theory emphasizes continuous improvement, waste elimination, and
value creation. Tools like value analysis, process flow mapping, and
financial performance indicators are used to identify inefficiencies and
reduce them. Agile’s short cycles and feedback loops help detect errors
early, minimizing correction costs.

4. Integrated Framework

By combining these theories, the study constructs an analytical model
linking Agile implementation to improved resource management and cost
reduction. This model guides data analysis and helps interpret findings
within a coherent theoretical structure.




Methodoloqy:

This study employs a qualitative exploratory methodology aimed at gaining
deep insights into the phenomenon under investigation through direct
interaction with participants and analysis of the organizational and cultural
context in which Agile is applied.

1. Research Type

A qualitative approach was chosen as it best suits the exploration of
complex processes, human interactions, and cultural shifts associated
with adopting new methodologies. The difficulty of obtaining precise
quantitative data in a closed industrial environment like Alstom further
supports this choice.

2. Data Collection Tools

e Semi-structured interviews: Conducted with project managers,
engineers, and systems analysts using a flexible interview guide that
allows for in-depth exploration.

Document analysis: Includes reviewing project reports, work plans,
performance evaluations, and meeting minutes.

Direct observation: Involves attending Agile team meetings and
observing task distribution, decision-making, and team interactions.




3. Study Sample

A purposive sample was selected from Alstom employees in Germany who
are actively involved in Agile implementation. The sample includes
individuals from various managerial levels to ensure diverse perspectives.

4. Research Phases

Designing research instruments.

Collecting data via interviews and observation.
Analyzing data using content analysis.

Interpreting results within the theoretical framework.
Formulating recommendations.

5. Ethical Considerations

Participant consent was obtained, confidentiality was ensured, and
company privacy was respected. The study adheres to ethical standards
in academic research.




Research Instruments:

Three primary instruments are used to collect qualitative data in this study:

1. Interview Guide

A semi-structured interview guide will be developed with open-ended
questions covering the following topics:

Participants’ understanding of Agile principles.

How Agile is applied in their daily project work.
Observed changes in resource and cost management.
Challenges faced during implementation.

Suggestions for improvement.

The guide will pilot-tested with a small sample to ensure clarity and
relevance.

2. Document Analysis

This includes reviewing both formal and informal internal documents such

as:

Monthly performance reports
Project plans

Risk assessments

Meeting minutes

Internal work manuals

Document analysis helps understand the organizational context and
validate interview data.




3. Direct Observation

Observations were made by attending Scrum team meetings and tracking
how tasks are assigned, progress is reviewed, and decisions are made.

Notes were recorded systematically, focusing on:

e Team interactions
e Use of Agile tools like digital boards
e Adherence to core principle




Study Limitations:

Defining the boundaries of a study is essential to clarify its scope and
contextual relevance. This research is subject to the following limitations:

1. Temporal Boundaries

The study will conducted during the 2025/2026 academic year, meaning
the data reflects Agile implementation at Alstom during this specific period.
Future changes in policies or practices may affect the generalizability of
the findings.

2. Spatial Boundaries

The research is limited to Alstom’s operations in Germany, a highly
regulated industrial environment. Although Alstom operates globally,
focusing on the German branch reflects a specific context governed by
strict operational standards.

3. Sample Boundaries

A purposive sample was selected from the project management
department, including managers, engineers, and systems analysts. While
diverse in experience and hierarchy, the sample does not cover all
departments or branches, which may limit the comprehensiveness of the
results.




4. Methodological Constraints

Difficulty accessing precise financial data due to confidentiality
policies.

Limited time available for field data collection.

Potential bias in participant responses due to personal views or job
roles.

These limitations do not diminish the study’s value but help interpret the
results within their realistic context and pave the way for future research
with broader scope or alternative methodologies.




Expected Results:

Based on the theoretical framework, previous studies, and preliminary
observations, the study is expected to reveal several key findings
regarding the impact of Agile at Alstom:

1. Improved Resource Management

Agile is likely to enhance task distribution, reduce time and effort waste,
and increase team efficiency. Daily stand-ups, performance reviews, and
iterative planning help identify issues early and reallocate resources
effectively.

2. Reduced Operational Costs

Through short cycles and continuous feedback, Agile minimizes errors,
shortens delivery timelines, and avoids costly late-stage modifications.
Close team collaboration reduces duplication and improves decision-
making, positively affecting financial performance.

3. Cultural and Organizational Challenges

Despite its benefits, Agile may face resistance due to entrenched
organizational culture, reluctance to change, and difficulty adapting to new
frameworks. Some departments may prefer traditional methods, requiring
additional training and awareness efforts.

4. Variation Across Teams

Results may vary depending on team structure, project type, and
executive support. Teams fully embracing Agile are expected to perform
better than those applying it partially or superficially.




5. Need for Agile Adaptation

The study is likely to show that Agile must be tailored for heavy industries,
such as adjusting sprint durations, redefining deliverables, and developing
performance metrics suited to industrial contexts.
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