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Integration of Quality and Sustainability in Supply Chain Operations
MAZIAR SHIRINKAR
RUIYANG HAN
Department of Technology Management and Economics
Chalmers University of Technology

Abstract
Organizations are increasingly expected to improve both operational performance
and sustainability across their supply chains. While Quality Management (QM) and
Sustainable Supply Chain Management (SSCM) share several common principles,
limited research has explored how they are integrated in practice. This study inves-
tigates how organizations integrate sustainability into Quality Management Systems
(QMS), the challenges and trade-offs involved, and how different operational con-
texts influence this integration. A qualitative multiple-case study was conducted
in three companies from the hygiene, telecommunications, and construction indus-
tries using semi-structured interviews and company documents. The study fur-
ther demonstrates that the implementation of these mechanisms varies according to
product characteristics, supply chain context, and Product Time-Value Sensitivity
(MVT). The findings contribute to the literature by providing empirical evidence
of how quality management supports sustainability in supply chain operations and
by extending the application of the MVT framework to explain differences in sus-
tainability integration across industries. The study also offers practical insights for
organizations seeking to strengthen sustainability through existing quality manage-
ment capabilities.

Keywords: Sustainable Supply Chain Management, Quality Management System,
Sustainability Integration, Supply Chain Operations, Product Time-Value Sensitiv-
ity, Multiple-Case Study.

v





Acknowledgements
We would like to express our sincere gratitude to everyone who contributed to the
completion of this thesis, which was conducted at the Department of Technology
Management and Economics (TME) at Chalmers University of Technology during
the Spring semester of 2026. We are especially grateful to our supervisor and exam-
iner, Ksenia Onufrey, for her valuable guidance, constructive feedback, and contin-
uous support throughout the research process. We also sincerely thank Per Östling
for coordinating the collaboration with the participating companies and facilitating
valuable industry connections. Our heartfelt appreciation goes to all the interview
participants who generously shared their time, knowledge, and experiences, making
this study possible. Finally, we would like to thank our families and friends for their
encouragement, patience, and unwavering support throughout our studies.

Ruiyang Han and Maziar Shirinkar, Gothenburg, August 2026

vii





List of Acronyms

Below is the list of acronyms that have been used throughout this thesis listed in
alphabetical order:

AI Artificial Intelligence
CAP Corrective Action Plans
CE Circular Economy
DMAIC Define–Measure–Analyze–Improve–Control
EFQM European Foundation for Quality Management
EMS Environmental Management Systems
EPDs Environmental Product Declarations
ESG Environmental, Social, and Governance
FMCG Fast-Moving Consumer Goods
ICT Information and Communication Technology
IMS Integrated Management Systems
ISO International Organization for Standardization
KPIs Key Performance Indicators
LCA Life Cycle Assessment
MVT Marginal Value of Time
PDCA Plan–Do–Check–Act
QFD Quality Function Deployment
QM Quality Management
QMS Quality Management Systems
SPC Statistical Process Control
SSCM Sustainable Supply Chain Management
TBL Triple Bottom Line
TQM Total Quality Management

ix





Contents

List of Acronyms ix

Nomenclature xi

List of Figures xv

List of Tables xvii

1 Introduction 1
1.1 Background . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
1.3 Research Questions . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2 Theory 5
2.1 Theoretical lenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

2.1.1 Triple Bottom Line . . . . . . . . . . . . . . . . . . . . . . . . 5
2.1.2 Quality Management as an Operations Capability . . . . . . . 6
2.1.3 Sustainable Supply Chain Management . . . . . . . . . . . . . 8

2.2 Integration of Quality Management and Sustainable Supply Chain
Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
2.2.1 Supplier Evaluation . . . . . . . . . . . . . . . . . . . . . . . 11
2.2.2 Performance Measurement . . . . . . . . . . . . . . . . . . . . 12
2.2.3 Corrective Action Plans (CAP) . . . . . . . . . . . . . . . . . 12
2.2.4 Data Quality Control and Traceability Systems . . . . . . . . 13

3 Method 15
3.1 Research Design and Process . . . . . . . . . . . . . . . . . . . . . . . 15
3.2 Case selection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

3.2.1 Company Background . . . . . . . . . . . . . . . . . . . . . . 16
3.3 Data Collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

3.3.1 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . 18
3.3.2 Pre-interview Document Review . . . . . . . . . . . . . . . . . 18
3.3.3 Interviews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

3.4 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
3.4.1 Thematic Analysis . . . . . . . . . . . . . . . . . . . . . . . . 20

3.5 Ethical Aspect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
3.6 Methodological Reflection . . . . . . . . . . . . . . . . . . . . . . . . 22

xi



Contents

3.7 AI statement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

4 Findings 25
4.1 Hygiene Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

4.1.1 Material Phase . . . . . . . . . . . . . . . . . . . . . . . . . . 25
4.1.1.1 Supplier Qualification and Sustainability Require-

ments . . . . . . . . . . . . . . . . . . . . . . . . . . 25
4.1.1.2 Supplier Development and Collaboration . . . . . . . 26
4.1.1.3 Supplier Approval and Disqualification Criteria . . . 27
4.1.1.4 Circular Material Sourcing . . . . . . . . . . . . . . . 27
4.1.1.5 Recycled Material Requirements . . . . . . . . . . . 28

4.1.2 Manufacturing Phase . . . . . . . . . . . . . . . . . . . . . . . 28
4.1.2.1 Managing Recycled Materials in Production . . . . . 28
4.1.2.2 Waste Reduction through Process Control . . . . . . 29
4.1.2.3 Production Process Adjustments for Circular Materials 29
4.1.2.4 Integrated Quality and Environmental Management

Systems . . . . . . . . . . . . . . . . . . . . . . . . . 29
4.1.3 Product Phase . . . . . . . . . . . . . . . . . . . . . . . . . . 30

4.1.3.1 Product Design for Circularity . . . . . . . . . . . . 30
4.1.3.2 Product Life Extension and Material Recovery . . . 30
4.1.3.3 User Participation in Circular Recycling . . . . . . . 31

4.2 Telecommunications Company . . . . . . . . . . . . . . . . . . . . . . 31
4.2.1 Material Phase . . . . . . . . . . . . . . . . . . . . . . . . . . 31

4.2.1.1 Supplier Evaluation and Sustainability Requirements 31
4.2.1.2 Sustainable Material Selection and Carbon Reduction 32
4.2.1.3 Supplier Collaboration for Climate Performance . . . 33

4.2.2 Manufacturing Phase . . . . . . . . . . . . . . . . . . . . . . . 33
4.2.2.1 Supplier Performance Management . . . . . . . . . . 33
4.2.2.2 Waste Reduction and Continuous Improvement . . . 34
4.2.2.3 Cross-functional Quality and Sustainability Manage-

ment . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
4.2.3 Product Phase . . . . . . . . . . . . . . . . . . . . . . . . . . 35

4.2.3.1 Product Design for Quality and Sustainability . . . . 35
4.2.3.2 Energy Efficiency Throughout the Product Lifecycle 35
4.2.3.3 Design for Circularity and Material Recovery . . . . 35

4.3 Construction Company . . . . . . . . . . . . . . . . . . . . . . . . . . 36
4.3.1 Material Phase . . . . . . . . . . . . . . . . . . . . . . . . . . 36

4.3.1.1 Supplier Selection and Sustainability Requirements . 36
4.3.1.2 Sustainable Material Selection . . . . . . . . . . . . . 36
4.3.1.3 Long-term Supplier Collaboration . . . . . . . . . . . 37

4.3.2 Manufacturing Phase . . . . . . . . . . . . . . . . . . . . . . . 38
4.3.2.1 Project Performance and Quality Management . . . 38
4.3.2.2 Preventive Planning and Continuous Improvement . 38
4.3.2.3 Integrated Quality and Environmental Management . 39

4.3.3 Product Phase . . . . . . . . . . . . . . . . . . . . . . . . . . 39
4.3.3.1 Building Performance Throughout the Lifecycle . . . 39

xii



Contents

4.3.3.2 Lifecycle Information and Building Documentation . 40
4.3.3.3 Circular Construction and Future Resource Recovery 40

5 Analysis 41
5.1 Supplier Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
5.2 Performance Management . . . . . . . . . . . . . . . . . . . . . . . . 45
5.3 Corrective Action Plans (CAP) . . . . . . . . . . . . . . . . . . . . . 49
5.4 Data Quality and Traceability Systems . . . . . . . . . . . . . . . . . 53
5.5 Cross-case Synthesis . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

6 Discussion and Conclusion 61
6.1 Integration of Quality Management and Sustainability within Supply

Chain Operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
6.2 Integration Challenges and Trade-offs . . . . . . . . . . . . . . . . . . 63
6.3 The Influence of Product Time-Value Sensitivity . . . . . . . . . . . . 64
6.4 Theoretical Contributions . . . . . . . . . . . . . . . . . . . . . . . . 65
6.5 Management Practices for Integrating Quality Management and Sus-

tainability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 66
6.6 Limitations and Future Research . . . . . . . . . . . . . . . . . . . . 67
6.7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

Bibliography 71

A Interview Design I

xiii



Contents

xiv



List of Figures

3.1 Mapping case companies based on the product marginal value of time
(Blackburn et al., 2004) and lifecycle characteristics. The diversity
in time-sensitivity and product longevity provides a comprehensive
basis for identifying both universal and sector-specific mechanisms. . 16

xv



List of Figures

xvi



List of Tables

3.1 Overview of study participants, designated professional roles, and
interview duration. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

xvii



List of Tables

xviii



1
Introduction

1.1 Background

Supply chains are increasingly expected to achieve high performance across several
operational objectives while responding to growing environmental and social expec-
tations. Traditionally, quality management (QM) has been a key element of supply
chain operations, helping organizations improve process efficiency, product relia-
bility, customer satisfaction, and continuous improvement. Established approaches
such as Total Quality Management (TQM), Lean production, and Six Sigma have
been widely adopted to improve operational performance and create customer value
(Slack and Lewis, 2019).
Alongside these developments, sustainability has become an important strategic pri-
ority for organizations operating in global supply chains. The concept of the Triple
Bottom Line emphasizes that organizations should balance economic, environmen-
tal, and social performance rather than focusing only on financial results (Flynn
et al., 1994). As a result, Sustainable Supply Chain Management (SSCM) has be-
come an important area of both research and practice, addressing challenges such
as responsible sourcing, reducing environmental impacts, improving supply chain
transparency, and strengthening long-term resilience (Cherrafi et al., 2016; Pagell
and Wu, 2009).
Although quality management and sustainability have traditionally developed as
separate management areas, they share several operational principles, including
waste reduction, process control, risk management, continuous improvement, and
long-term value creation. Siva et al. (2016) These common principles have en-
couraged organizations to move beyond treating sustainability as an independent
initiative and instead incorporate it into existing operational practices. (Bastas and
Liyanage 2018)
One important development in industrial practice is the increasing integration of
Quality Management Systems (QMS) and Environmental Management Systems
(EMS). A Quality Management System provides the organizational structure for
managing quality through defined processes, standardized procedures, performance
measurement, audits, and continuous improvement, commonly following the ISO
9001 standard (ISO 9001, 2015). Similarly, Environmental Management Systems,
typically based on ISO 14001, provide a structured framework for managing en-
vironmental impacts, improving resource efficiency, and supporting continual envi-
ronmental improvement (ISO 14001, 2015). Rather than managing these systems
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1. Introduction

independently, many organizations now integrate quality and environmental man-
agement to reduce duplicated activities, improve coordination, and align operational
and strategic objectives (Bryman, 2016). This development suggests that quality
management and sustainability are increasingly managed through the same oper-
ational processes rather than through separate organizational systems (Siva et al.,
2016).
As organizations integrate these management systems, sustainability becomes part
of everyday supply chain activities. Existing quality management processes are
increasingly expanded to include supplier environmental requirements, carbon foot-
print measurement, emissions reduction targets, eco-design, energy efficiency, circu-
lar economy initiatives, and traceability systems that improve transparency through-
out the supply chain (Hariyani et al., 2024). Instead of creating completely new sus-
tainability structures, many organizations build on established quality management
practices to support environmental objectives.
Despite these developments, integrating quality management and sustainability re-
mains challenging in practice. Organizations must balance traditional operational
priorities, such as quality, cost, delivery, and flexibility, with increasing environmen-
tal and social expectations. Bastas and Liyanage (2018) argue that suppliers selected
based on conventional quality criteria, such as cost efficiency and defect rates, do
not necessarily meet sustainability requirements, creating conflicting priorities in
supplier selection and performance management. These challenges can be observed
across different industries. For example, in the fast fashion industry, characterized by
short product life cycles and global procurement, suppliers face significant pressure
to balance cost, speed, quality, and sustainability. For example, SHEIN experienced
a revenue growth of over 1,000% from 2019 to 2023, but its absolute emissions in-
creased by 81% between 2022 and 2023, exceeding the 43% revenue growth during
the same period (Libby, 2025). In contrast, organizations producing technologically
advanced industrial products often manage long product lifecycles, strict regulatory
requirements, and complex global supplier networks, where sustainability must be
integrated without compromising reliability and product performance.
These practical challenges are also reflected in the academic literature. Although
quality management and Sustainable Supply Chain Management have each been
widely studied, relatively few studies examine how these areas are integrated within
everyday supply chain operations. Existing reviews suggest that the integration
of quality management, supply chain management, and sustainability remains an
emerging research area, with limited empirical understanding of how organizations
combine these objectives in practice (Bastas and Liyanage, 2018, 2019).
Furthermore, most empirical research has adopted quantitative approaches based
on surveys and organizational performance indicators (Kaynak and Hartley, 2008;
Zhu et al., 2013). While these studies provide valuable evidence of the relationship
between quality management, sustainability, and organizational performance, they
provide less insight into how managers interpret sustainability requirements, adapt
existing Quality Management Systems, and integrate sustainability into daily sup-
ply chain operations across different industrial contexts.

2



1. Introduction

This study addresses these gaps through a qualitative multiple-case study that ex-
amines how organizations integrate quality management and sustainability within
supply chain operations. By comparing companies operating in industries with dif-
ferent product characteristics and supply chain contexts, the study aims to provide
a deeper understanding of how integration is achieved in practice and why different
industries adopt different approaches while pursuing similar sustainability objec-
tives.

1.2 Purpose
This study uses a multiple-case study to examine how organizations integrate sus-
tainability into existing Quality Management Systems (QMS) across different in-
dustries. It compares sustainability practices across companies and investigates
how quality and sustainability are integrated within their supply chain operations.
The study also examines the challenges and differences that arise from varying prod-
uct characteristics, supply chain structures, and product lifecycles. Based on these
findings, the study aims to provide practical insights into how organizations can
support both operational excellence and sustainability.

1.3 Research Questions
Although previous studies have explored quality management and sustainable sup-
ply chain management separately, limited research has examined how organizations
combine these areas in practice, particularly from a qualitative and operational per-
spective (Bastas and Liyanage, 2018; Siva et al., 2016).
To address these objectives, the study is guided by the following research questions:
1. How are QMS and sustainability practices integrated in the supply chain opera-
tions in different industries?
2. What challenges and trade-offs do sustainability and quality managers face when
attempting to integrate quality and sustainability within their supply chains?
3. How do differences in industry context and supply chain characteristics influence
the integration of quality and sustainability practices?

3



1. Introduction
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2
Theory

2.1 Theoretical lenses

2.1.1 Triple Bottom Line

The Triple Bottom Line (TBL) is one of the most widely used frameworks for under-
standing sustainability in business and operations. Introduced by Elkington (1998),
the framework argues that organizational performance should be evaluated across
three interrelated dimensions: economic, environmental, and social performance,
commonly referred to as profit, planet, and people. Since its introduction, the TBL
has become a key reference for sustainable business and supply chain management
by encouraging organizations to balance financial objectives with environmental pro-
tection and social responsibility (Carter and Rogers, 2008).
Within supply chain management, the TBL broadens the traditional focus on oper-
ational performance by incorporating environmental and social considerations into
supply chain decision-making. As a result, organizations are expected to evaluate
not only cost, quality, and delivery performance but also issues such as resource
consumption, carbon emissions, labour conditions, and responsible sourcing (Seur-
ing and Müller, 2008). Sustainable Supply Chain Management (SSCM) therefore
extends conventional operations management by integrating these three sustainabil-
ity dimensions throughout supply chain activities.
The literature also suggests that Quality Management Systems (QMS) can support
this broader perspective. While QMS has traditionally focused on process standard-
ization, product conformity, and continuous improvement, recent studies argue that
these established management practices can also support sustainability initiatives
(Siva et al., 2016). Existing quality management processes, including standardized
procedures, auditing, performance measurement, corrective actions, and continuous
improvement, provide organizational structures that can be applied to environmen-
tal and social objectives alongside traditional quality requirements.
Several studies further suggest that integrating sustainability into existing manage-
ment systems is often more effective than developing separate sustainability struc-
tures. Boiral (2011) argues that integrated management systems reduce duplication
of activities and improve organizational coordination, while Siva et al. (2016) iden-
tify quality management as an important organizational capability for supporting
sustainability implementation. From this perspective, quality management provides
an operational infrastructure through which organizations can coordinate multiple
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2. Theory

performance objectives using established management processes.
At the same time, the literature recognizes that balancing the three dimensions of
the Triple Bottom Line is not always straightforward. Economic, environmental, and
social objectives may conflict, creating trade-offs that organizations must manage
when making operational decisions (Hahn et al., 2010). For example, investments in
environmentally preferable materials, responsible sourcing, or improved labour con-
ditions may increase short-term costs while generating longer-term sustainability
benefits. These competing objectives require organizations to adopt management
approaches that support evidence-based decision-making and continuous improve-
ment across multiple performance dimensions.(Hahn et al., 2010).
In this study, the Triple Bottom Line provides the conceptual foundation for un-
derstanding sustainability by defining its economic, environmental, and social di-
mensions. The framework is used to examine how these sustainability objectives
are integrated into supply chain operations through existing quality management
practices and Quality Management Systems.

2.1.2 Quality Management as an Operations Capability
Quality management has long been treated as a core element of operations manage-
ment because it links process design and control to organizational learning and the
delivery of customer value (Garvin, 1987). A central concern of quality management
is ensuring that processes and outputs consistently meet defined requirements, while
also improving them when performance does not meet these requirements. In this
context, conformance refers to the ability of processes to consistently meet speci-
fied requirements, while learning describes how organizations systematically improve
their processes over time based on performance feedback (Deming, 1986).
Rather than viewing quality management as a collection of tools or techniques, it
is more appropriately understood as an organizational capability. Dean and Bowen
(1994) argue that Total Quality Management (TQM) is built on principles such
as customer focus, continuous improvement, and teamwork. These principles are
implemented through practices including process management, structured problem
solving, and employee involvement. In this study, these principles are important
because they explain how organizations organize, monitor, and improve activities
across supply chain operations.
Several quality management methods support the implementation of these princi-
ples in practice. One of the most widely used approaches is the Plan–Do–Check–Act
(PDCA) cycle, which provides a structured process for planning improvements, im-
plementing changes, evaluating results, and standardizing successful practices (Dem-
ing, 1986). The PDCA cycle forms the basis of continuous improvement within Qual-
ity Management Systems (QMS) and supports organizations in responding system-
atically to operational and environmental challenges. As shown later in this study,
the logic of continuous improvement is reflected in activities such as supplier devel-
opment, performance monitoring, and corrective action plans.
Another widely applied method is Six Sigma, which focuses on reducing process
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variation and improving process capability through data-driven decision-making.
Using structured approaches such as DMAIC (Define–Measure–Analyze–Improve–
Control), Six Sigma helps organizations identify the root causes of quality prob-
lems and implement improvements based on objective data rather than assumptions
(Pande et al., 2000). Although Six Sigma was originally developed to improve qual-
ity performance, many of its methods also contribute to sustainability by reducing
waste, improving resource efficiency, and supporting continuous process improve-
ment.
Other quality management methods further support operational decision-making.
Quality Function Deployment (QFD) helps organizations translate customer require-
ments into product and process specifications, ensuring that customer expectations
are considered during product development (Akao, 1990). Similarly, the Kano Model
provides a framework for understanding different types of customer requirements by
distinguishing between basic, performance, and excitement attributes, allowing or-
ganizations to prioritize product features according to their impact on customer
satisfaction (Kano et al., 1984). While these methods are not examined directly in
the empirical analysis, they illustrate how quality management supports product
and process design by linking customer value with operational decisions.
Sousa and Voss (2002) further emphasize that quality management should not be
reduced to formal systems, certifications, or individual tools. Instead, they describe
it as a combination of technical and social practices that influence how decisions
are made and how daily work is performed. This distinction is particularly relevant
for sustainability, where the existence of formal procedures is less important than
whether those procedures influence operational behaviour and support continuous
improvement across the organization.
From a supply chain perspective, quality management extends beyond internal op-
erations to include relationships with external partners. Kaynak and Hartley (2008)
show that internal quality management practices can be extended upstream through
supplier evaluation, information sharing, and collaborative improvement activities.
In this view, supplier quality management is not a separate domain but a continu-
ation of internal quality practices across organizational boundaries. This perspec-
tive is central to the present study because many sustainability challenges emerge
through interactions with suppliers, materials, and logistics partners.
A related perspective concerns the role of the Quality Management System itself.
Gremyr et al. (2021) argue that the value of a QMS depends on how it is used—
whether primarily as a compliance mechanism, an improvement infrastructure, or a
platform for strategic dialogue. Although their work does not specifically examine
sustainability, this distinction is relevant to the present study. When sustainability
is treated only as a compliance requirement, its integration with quality manage-
ment is likely to remain limited. However, when sustainability becomes part of
continuous improvement activities and operational decision-making, it can influence
broader organizational performance.
Operations strategy provides a final perspective on the relationship between quality
and sustainability. Ferdows and De Meyer (1990) propose that operational capabil-
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2. Theory

ities such as quality, dependability, flexibility, and cost are developed cumulatively
over time. In this context, sustainability can be understood as an additional oper-
ational capability that builds upon existing quality management practices. When
organizations have mature Quality Management Systems and well-established im-
provement routines, they are better positioned to integrate sustainability into supply
chain operations instead of managing it as a separate or competing objective.

2.1.3 Sustainable Supply Chain Management
Sustainable Supply Chain Management (SSCM) extends traditional supply chain
management by integrating environmental, social, and economic objectives into sup-
ply chain decision-making and operations. Rather than treating sustainability as a
separate corporate initiative, SSCM incorporates sustainability considerations into
the planning, coordination, and management of material, information, and financial
flows across the supply chain (Carter and Rogers, 2008). In this way, sustainabil-
ity becomes part of everyday operational activities instead of being addressed only
through corporate policies or reporting.
From an operations management perspective, SSCM requires organizations to move
beyond the boundaries of individual firms and consider the environmental and so-
cial impacts created throughout the entire supply chain (Sarkis, 2012). This broader
perspective recognizes that sustainability performance depends not only on internal
operations but also on suppliers, logistics partners, customers, and product end-of-
life activities. As a result, organizations increasingly integrate sustainability into
procurement, production, product development, transportation, and recovery pro-
cesses rather than managing these activities independently. (Seuring and Müller
2008)
Implementing SSCM also requires organizations to balance multiple operational ob-
jectives. While companies continue to pursue quality, cost efficiency, flexibility, and
delivery performance, they must also reduce environmental impacts and respond
to increasing stakeholder expectations. Pagell and Wu (2009) argue that achieving
sustainability often requires organizations to rethink traditional operational prior-
ities and develop new ways of creating long-term value. Similarly, Hajmohammad
et al. (2024) show that sustainability decisions within supply chains increasingly
depend on balancing environmental risks, supplier relationships, and operational
performance rather than focusing only on purchasing costs.
To examine how sustainability is integrated into supply chain operations, this study
adopts a lifecycle perspective consisting of three operational stages: the Material
Phase, Manufacturing Phase, and Product Phase. This structure follows the view
that sustainability should be considered throughout the product lifecycle rather
than at isolated points within the supply chain (Srivastava, 2007). Organizing the
study in this way also provides a common framework for comparing different indus-
tries while examining how quality management supports sustainability across supply
chain operations.
The Material Phase focuses on upstream activities, including supplier selection, ma-
terial sourcing, procurement, and supplier collaboration. At this stage, organizations
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2. Theory

increasingly evaluate suppliers based not only on traditional quality requirements
but also on environmental performance, responsible sourcing, regulatory compliance,
and traceability (Pagell and Wu, 2009). These activities help organizations improve
transparency across the supply chain while reducing sustainability risks associated
with purchased materials and supplier operations. (Krause et al, 2009).
The Manufacturing Phase focuses on internal operations where quality manage-
ment and sustainability become closely connected through process improvement
and operational efficiency. Previous research has shown that many quality man-
agement practices, including waste reduction, continuous improvement, and process
standardization, also contribute to improved environmental performance (Florida,
1996). As a result, organizations increasingly integrate environmental objectives
into existing production systems by reducing material waste, improving resource
efficiency, and optimizing manufacturing processes (Piercy and Rich, 2015). Inte-
grating environmental management with Quality Management Systems also reduces
duplication of activities while supporting continuous improvement across operations
(Boiral, 2011).
The third stage is the Product Phase, which covers activities after manufactur-
ing. Rather than focusing only on production efficiency, organizations increasingly
consider product durability, maintenance, refurbishment, recycling, and end-of-life
recovery. These practices are closely linked to the principles of the Circular Economy
(CE), which aims to reduce resource consumption by keeping materials and products
in use for as long as possible through strategies such as reuse, repair, refurbishment,
remanufacturing, and recycling (Kirchherr et al., 2017). Bocken et al. (2014) further
argue that slowing and closing resource loops are important strategies for improving
long-term sustainability by extending product lifecycles and maintaining material
value.
Although circular economy practices can improve resource efficiency, they must be
implemented from a systems perspective. Simply increasing recycling activities does
not automatically improve sustainability if overall resource consumption continues
to increase. Castro et al. (2022) describe this challenge as the circular economy
rebound effect, where environmental improvements achieved through recycling or
recovery may be offset by higher levels of production and consumption. Similarly,
Lorek and Spangenberg (2014) argue that long-term sustainability requires not only
more efficient resource use but also more sustainable patterns of production and
consumption.
While the three operational stages provide a common framework for understanding
supply chain activities, this study argues that the integration of quality management
and sustainability is also influenced by product characteristics. To explain these dif-
ferences, the study applies the Product Time-Value Sensitivity framework developed
by Blackburn et al. (2004). Blackburn et al. introduced the concept of Marginal
Value of Time (MVT), suggesting that products lose economic value at different rates
over time and that these differences influence supply chain design and operational
priorities. Products with high Time-Value Sensitivity, such as fast-moving consumer
goods, require rapid production, flexible supplier networks, and quick operational
responses because their value declines rapidly (Fisher, 1997). Under these condi-
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tions, organizations must integrate sustainability without reducing responsiveness or
supply chain flexibility. In contrast, products with low Time-Value Sensitivity, such
as buildings and infrastructure, remain in use for many decades. This longer plan-
ning horizon allows organizations to emphasize durability, preventive maintenance,
lifecycle optimization, and long-term supplier collaboration. These characteristics
create greater opportunities to integrate sustainability into existing quality manage-
ment practices throughout the product lifecycle (Pagell and Wu, 2009).
This study therefore combines the three lifecycle stages with Product Time-Value
Sensitivity to examine how quality management supports sustainability across dif-
ferent operational contexts. While the lifecycle perspective explains where sustain-
ability practices occur within supply chain operations, MVT provides a theoretical
explanation for why organizations adopt different integration approaches despite
pursuing similar sustainability objectives. Together, these perspectives provide the
analytical foundation for examining how quality management and sustainability are
integrated across the three case companies.

2.2 Integration of Quality Management and Sus-
tainable Supply Chain Management

The relationship between quality management and sustainability has been exam-
ined in several streams of literature. Siva et al. (2016) identify common principles
between quality management and sustainable development, including process ori-
entation, prevention, stakeholder focus, and continuous improvement. Their review
suggests that established quality management practices can support sustainabil-
ity by providing structured approaches to process management, performance mon-
itoring, and improvement. From a supply chain perspective, Bastas and Liyanage
(2018) further argue that quality management has traditionally focused on internal
processes, while sustainable supply chain management requires organizations to ad-
dress environmental and social issues across organizational boundaries.
Previous research also shows that established quality management methods can be
used to support sustainability objectives. For example, Cherrafi et al. (2017) demon-
strate how Lean and Six Sigma approaches can be combined with environmental and
social objectives through structured improvement activities. Similarly, De Menezes
et al. (2022) show how sustainability-related criteria can be incorporated into the
EFQM quality management framework. These studies indicate that sustainability
can be addressed through existing quality management approaches rather than re-
quiring completely separate management practices.
The literature provides further support for examining specific operational areas
where quality management and sustainability overlap. Bastas and Liyanage (2019)
develop a framework for integrating quality management, supply chain management,
and sustainability and emphasize the importance of applying management princi-
ples across supply chain activities. This provides a basis for examining supplier
evaluation and performance management, where sustainability requirements can be
incorporated into supplier assessment, monitoring, and improvement activities. Cor-
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rective action is another relevant area. ISO 9001 emphasizes the identification of
nonconformities, root-cause analysis, corrective action, and evaluation of effective-
ness as part of continual improvement, while Seuring and Müller (2008) identify
auditing, monitoring, and corrective actions as practices used to address sustain-
ability risks in supply chains.
Reliable information is also important for connecting quality management with sus-
tainability. Quality management relies on accurate and verified information for
decision-making and process improvement, while sustainability management re-
quires reliable information about environmental performance across supply chain
boundaries. Sroufe and Curkovic (2008) highlight the importance of integrating
quality management approaches with environmental information and management
practices. Traceability further supports this connection by allowing organizations
to track material and environmental information across supply chain activities.
Based on this literature, this study examines four areas where quality management
and sustainability can be integrated: supplier evaluation, performance management,
corrective action plans, and data quality and traceability systems. These areas are
used in the following sections to examine how sustainability is incorporated into
existing quality management practices and supply chain operations across the three
case companies.

2.2.1 Supplier Evaluation
Supplier evaluation is one of the clearest meeting points between quality and sus-
tainability. Kaynak and Hartley (2008) show that supply-chain quality management
relies on supplier selection, communication, collaboration, and development rather
than on transactional purchasing alone. This shift profoundly alters traditional pur-
chasing logic; as Pagell et al. (2010) observed, sustainable sourcing often requires
buyers to treat what were traditionally leverage-based, transactional commodities
as strategic partnerships.
As sustainability has become an integral part of supply chain management, supplier
evaluation has expanded beyond traditional quality criteria, such as cost, qual-
ity, and delivery performance. Organizations increasingly assess suppliers based on
labour conditions, environmental management practices, material compliance, and
traceability requirements, guided by internationally recognized frameworks such as
ISO 14001 and the United Nations Global Compact (ISO 14001, 2015; United Na-
tions Global Compact, 2024).
Seuring and Müller (2008) help explain why this broadening is necessary. Because
sustainable supply chains are shaped by customer and stakeholder requirements
across economic, environmental, and social dimensions, procurement can no longer
optimize only price, lead time, and defect rates. Faced with the potential for ad-
verse stakeholder reactions, procurement managers are forced to proactively manage
supplier sustainability risks. Hajmohammad et al. (2024) demonstrate that their
decision-making now hinges on complex trade-offs between perceived risk and sup-
plier dependence, leading them to deploy specific governance strategies ranging from
intensive monitoring and collaborative mitigation to outright avoidance. In prac-
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tice, supplier evaluation becomes the place where competing definitions of perfor-
mance are negotiated and institutionalized. This negotiation is inherently political;
Touboulic et al. (2014) highlight how stark power imbalances within the supply
chain dictate whether a dominant buyer uses structural leverage to force compliance
or collaboratively support smaller suppliers in adopting sustainable practices.
Institutional pressure often accelerates this shift. Zhu et al. (2013) demonstrate
that green supply chain practices are affected by pressures coming from regulation,
markets, and broader legitimacy expectations. This helps explain why assessment
mechanisms have become more common in industries that face scrutiny over sourc-
ing and upstream impacts. These mechanisms are not merely administrative; they
shape which suppliers are considered acceptable and what evidence counts as ac-
ceptable performance.

2.2.2 Performance Measurement
Continuous improvement is a core principle of QMS and is closely linked to orga-
nizational performance. Kaynak (2003) shows that quality management practices
influence performance through interconnected routines, including process manage-
ment, training, and feedback mechanisms, rather than isolated tools. These routines
support systematic improvement and the development of organizational learning ca-
pabilities over time.
The role of learning and adaptation has also been emphasized in the literature on
sustainable supply chain management. Siems et al. (2021) show that sustainability-
related capabilities are developed through repeated processes of adaptation and
reconfiguration over time. This suggests that sustainability integration, similar to
quality management, depends on iterative learning processes rather than one-time
implementation efforts. Their findings indicate that the implementation of sustain-
ability practices is not a one-time activity but involves continuous adjustment of
processes, requirements, and coordination mechanisms.
Rather than focusing on specific supply chain practices, the key implication for this
study is that both quality management and sustainability rely on similar underlying
mechanisms of feedback, evaluation, and continuous adaptation. These mechanisms
provide the foundation for integrating sustainability into existing quality manage-
ment routines, which is further explored in later sections.

2.2.3 Corrective Action Plans (CAP)
Auditing and corrective actions are central elements of QMS. International Organi-
zation for Standardization 9001 specifies that organizations shall manage nonconfor-
mities through identification, root-cause analysis, corrective action, and evaluation
of effectiveness as part of continual improvement processes (ISO, 2015). These
mechanisms provide a structured approach to monitoring performance and address-
ing deviations from defined requirements.
The literature on integrated management systems shows that these routines can be
applied across different domains. Integrated management systems (IMS) refer to

12



2. Theory

the alignment and combination of multiple management standards—such as qual-
ity, environmental, and social management systems—into a unified organizational
system with shared processes and procedures. Bernardo et al. (2015) report that
integration enables organizations to use common audit procedures, documentation
systems, and review processes for multiple management standards. Their study
primarily focuses on integration at the organizational (firm) level rather than the
supply chain level, but the findings are relevant as they illustrate how audit and
corrective action routines can be shared across different domains. This shared use
of audit and corrective action systems is identified as a key benefit of integration,
particularly in reducing duplication and improving consistency.
In the context of sustainability, organizations also use auditing and monitoring to
verify whether suppliers meet defined environmental and social requirements. While
supplier evaluation concerns the broader assessment of suppliers during selection and
development, auditing provides a more specific means of verifying compliance with
established requirements (Seuring and Müller, 2008). They identify auditing, mon-
itoring, and corrective actions as common practices for managing supplier-related
sustainability risks in supply chains.

2.2.4 Data Quality Control and Traceability Systems
Reliable data is an important part of quality management because decisions and
process improvements need to be based on accurate and verified information (ISO,
2015). This is also relevant to sustainability, where organizations increasingly need
reliable environmental data to assess performance and monitor areas such as green-
house gas emissions (Schaltegger and Burritt, 2014). However, collecting sustain-
ability data across supply chain partners can be difficult because information comes
from different organizations and may vary in quality and format. Scope 3 emis-
sions are one example where data collection across organizational boundaries can
involve considerable uncertainty (Matthews et al., 2008). Research also shows that
low-quality data, limited verification, and information gaps between supply chain
partners can make it difficult to monitor environmental performance and demon-
strate sustainability improvements (Downie and Stubbs, 2013). Therefore, quality
management practices for data control can help organizations improve the reliability
of sustainability information (Sroufe and Curkovic, 2008).
Traceability is closely related to data quality because it allows organizations to follow
materials and products through different stages of the supply chain. In traditional
quality management, traceability is mainly used to identify materials, monitor pro-
cess compliance, and support the investigation of quality problems (Garvin, 1987).
In closed-loop and sustainable supply chains, its role becomes broader. Organiza-
tions may also need to track the environmental origin of materials, recycled content,
and other sustainability-related information throughout the product lifecycle (Seur-
ing and Müller, 2008). This makes traceability useful not only for quality control but
also for supporting sustainability requirements and information sharing between sup-
ply chain partners (Bastas and Liyanage, 2018). Thus, data quality and traceability
can help organizations connect traditional quality information with sustainability
information within supply chain operations.
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Method

3.1 Research Design and Process

This study adopts a qualitative, comparative multiple-case study design. A qualita-
tive approach is suitable due to the exploratory nature of the research questions and
the focus on managerial practices, interpretations, and decision-making processes.
Integration between quality and sustainability is a complex and context-dependent
phenomenon that cannot be fully captured through quantitative indicators alone
(Yin, 2018).
To facilitate a structured analysis, supply chain operations are categorized into three
modules based on our theoretical framework (Srivastava, 2007):

• Material: Sourcing, raw material standards, and supplier quality.

• Manufacturing: Internal production processes and operational efficiency.

• End-product: Final quality assurance and customer delivery standards.

3.2 Case selection

The selection of case companies in this study is strategically grounded in the theory
of product time-sensitivity and the Marginal Value of Time (MVT) proposed by
Blackburn et al. (2004). According to this framework, products with high time-
sensitivity experience rapid value degradation, necessitating highly responsive sup-
ply chain structures, whereas time-insensitive products prioritize cost-efficient oper-
ations due to their slower rate of value loss. To capture a comprehensive spectrum of
industry practices, this study employs a theoretical sampling approach by selecting
three companies with starkly contrasting product lifespans and time-sensitivity pro-
files: a Hygiene Company, a prominent telecommunications firm, and a large-scale
construction enterprise. To intuitively illustrate this theoretical sampling strategy,
the selected cases are mapped across the dimensions of product lifespan and time-
sensitivity, as depicted in Figure 3.1.
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Figure 3.1: Mapping case companies based on the product marginal value of
time (Blackburn et al., 2004) and lifecycle characteristics. The diversity in time-
sensitivity and product longevity provides a comprehensive basis for identifying both
universal and sector-specific mechanisms.

According to the Marginal Value of Time framework by Blackburn et al. (2004), a
product’s lifespan and time-sensitivity are strictly linked. Short-lifecycle products
rapidly lose their economic value, inherently creating high time-sensitivity that de-
mands fast supply chain responses. Conversely, low time-sensitivity only applies to
products whose value degrades slowly over long lifespans. Therefore, it is impossible
for a situation like low time sensitivity and short product lifespans to occur.

3.2.1 Company Background
The hygiene company is a leading global provider of personal care, tissue, and health
products, reaching a billion people daily across more than 150 countries (Hygiene
company annual report 2025). Its core business revolves around daily-use hygiene
products categorized as Fast-Moving Consumer Goods (FMCG). Due to the inherent
nature of these products—which are typically single-use and possess extremely short
product lifecycles—they exhibit high time-sensitivity and a high Marginal Value of
Time (MVT). According to the framework proposed by Blackburn et al. (2004),
such characteristics necessitate a highly responsive and high-volume supply chain
to ensure constant product availability and rapid replenishment. This operational
pressure drives the company to integrate sustainability into its QMS through the

16



3. Method

rigorous responsible sourcing of raw materials (such as sustainable fibers), strict
adherence to health and safety quality standards, and the pioneering of circular
economy models, including closed-loop recycling services for paper hygiene prod-
ucts.
The telecommunications company is a leading global provider of Information and
Communication Technology (ICT) infrastructure and hardware (Telecommunication
Company annual report 2025). Unlike fast-moving consumer goods, its primary
products, such as network base stations and large-scale communication hardware,
possess a multi-year lifespan, representing a medium level of time-sensitivity and
MVT in the Blackburn (2004) framework. This moderate rate of value degradation
requires the company to balance the need for rapid technical updates with the abso-
lute necessity for long-term equipment reliability. Consequently, the organization’s
sustainability integration focuses on rigorous multi-tier supply chain compliance,
the implementation of sophisticated e-waste recovery and closed-loop mechanisms,
and the continuous optimization of energy efficiency across the extended operational
phase of its hardware products.
The construction company is a major regional developer and manager of commercial
real estate and infrastructure (Construction company annual report 2024). Its end-
products—namely large-scale buildings—are designed for lifespans spanning several
decades, placing them at the lowest end of the time-sensitivity spectrum with a very
low MVT. Based on this long-term asset characteristic, the company’s operations
prioritize lifecycle cost efficiency, structural durability, and long-term regulatory
compliance over short-term responsiveness. This provides a significant strategic
buffer for integrating sustainability into quality standards. The integration efforts
are primarily centered on managing the total environmental footprint of the build-
ings’ lifecycle, aligning with science-based climate targets, and ensuring high-level
green building certifications for its long-term assets.
By selecting these three distinct cases, the study aims to analyze the similarities
and variances in how sustainability is integrated into their respective QMS. The
inclusion of such diverse product characteristics—ranging from transient consumer
goods to long-term industrial assets—allows for the identification of a universal
mechanism for sustainability-QMS integration applicable across the industrial land-
scape. Furthermore, this comparative design enables the extraction of sector-specific
mechanisms tailored to the unique operational requirements and product lifecycles
of different industrial domains.

3.3 Data Collection

To investigate how quality management and sustainability are integrated within
supply chain operations, this study uses two main sources of data: semi-structured
interviews and company documents. The interviews provide insights into how man-
agers understand and implement quality and sustainability practices in their daily
operations. Company documents, such as annual reports and other relevant organi-
zational documents, provide additional information about the companies’ sustain-

17



3. Method

ability objectives, policies, and practices. Using both sources allows the study to
compare managers’ accounts with documented information and identify similarities
or differences between them. This is particularly relevant to the research questions
because the study examines both how integration is implemented in practice and
how organizations describe their sustainability and quality management practices.
Using multiple sources of evidence is also consistent with the case study approach,
where different sources can be used to develop a more detailed understanding of the
topic under research (Yin, 2018).

3.3.1 Literature Review
According to Blomkvist and Hallin (2015), the purpose of a literature review is to
identify, categorize, and critically analyse previously published research relevant to
the research topic. The literature review provided the theoretical basis for identi-
fying areas where quality management and sustainability overlap in supply chain
operations. These areas were then considered during the analysis of the empirical
data. Through the thematic analysis, four recurring areas were identified across the
cases: supplier evaluation, performance management, corrective action plans, and
data quality and traceability systems. Product Time-Value Sensitivity (MVT) was
used as an additional theoretical lens to examine how these areas were implemented
differently across the three companies.
The literature review also informed the development of the interview questions used
in this study. The questions were adapted to the roles and activities of the in-
terviewees in the three case companies, with a focus on how these practices were
applied in their supply chain operations. The interviews also included questions
about challenges and trade-offs, particularly when sustainability requirements af-
fected established quality, material, or operational requirements. This approach
allowed the interviews to address the research questions while giving the partici-
pants the opportunity to describe how quality and sustainability were managed in
their specific organizational contexts.
The literature review also provided a basis for interpreting and discussing the em-
pirical findings. The findings from the three case companies were compared with
the concepts and relationships identified in the literature, particularly regarding the
integration of quality management and sustainability, the four identified areas, and
the role of Product Time-Value Sensitivity (MVT). This comparison helped identify
similarities and differences between the empirical findings and previous research and
supported the development of the cross-case analysis. The literature was also used
when discussing the theoretical and managerial implications of the findings, allowing
the conclusions to be related to existing research rather than being based only on
the individual cases.

3.3.2 Pre-interview Document Review
Prior to conducting interviews with the case companies, a preliminary phase of doc-
ument analysis was carried out by reviewing the 2025 edition of each company’s
annual report, supplemented by relevant internal company documents. Specific
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examples of these internal materials include the hygiene company’s regulations on
Sourcing Risk Management, the Global Supplier Standard, and dedicated documen-
tation detailing the hygiene company’s closed-loop project. The analysis primarily
focused on sustainability-related chapters and internal guidelines. The objective of
this review was to comprehensively understand each company’s core sustainabil-
ity targets and identify the critical tools utilized to achieve them, such as Key
Performance Indicators (KPIs), relevant strategic projects, and specific operational
metrics.

3.3.3 Interviews
The publicly available information and sustainability initiatives of the case compa-
nies were used to develop and tailor the interview questions. Since the study aims to
explore how sustainability is integrated with existing quality management practices,
the semi-structured interviews were conducted with participants whose roles and
responsibilities provided relevant knowledge of sustainability, environmental issues,
circular economy practices, and quality management. The interview questions were
adapted to the background and responsibilities of each participant while maintaining
a common structure across the cases. This allowed the study to explore how quality
and sustainability were addressed within each company and to compare the different
perspectives and practices across the three cases. It also provided an opportunity to
identify challenges and trade-offs that arose when sustainability requirements were
integrated into existing quality and operational practices.
To provide context for the interviews, it is important to note that sustainability and
quality responsibilities are not organized into separate departments across the three
participating companies. Instead, these responsibilities can overlap, with some par-
ticipants having roles related to sustainability, environmental issues, circular econ-
omy, or quality management. The participants were therefore selected based on
their roles and knowledge relevant to the research topic. The specific roles of the
participants are presented below:
At the Hygiene Company, the interviewee from the Sustainable Procurement depart-
ment actively manages the intersection of sustainability goals and supplier quality
standards, noting that sustainability criteria are embedded into routine supplier
evaluations.
At the Telecommunications Company, the Global Program Manager for embodied
carbon reduction operates within the global operations and supply chain organiza-
tion, where their work is intrinsically linked to quality-related hardware design and
manufacturing standards.
At the Construction Company, the Chief Sustainability Officer oversees both the
reporting strategy and the broader operational practices related to property devel-
opment and material quality, illustrating a holistic approach where sustainability
and quality management are treated as mutually reinforcing objectives.
The interviews were designed as exploratory conversations that allowed participants
to describe their perspectives and experiences in their own words. Table 3.1 provides
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an overview of the anonymized respondents and their organizational responsibilities.
The complete semi-structured interview guide, detailing the specific questions for-
mulated for each of these three supply chain phases, is provided in the Appendix of
this thesis.

Table 3.1: Overview of study participants, designated professional roles, and in-
terview duration.

Company category Position of the Respondent Code Interview time
Hygiene and Health com-
pany

Sustainable Procurement
Manager

A 44 min

32 min
Program Account Manager B 43 min

Construction Company Chief Sustainability Officer D 41 min
35 min
30 min

Telecommunications
company

Circular Business Lead E 52 min

Global Program Manager F 46 min
48 min

3.4 Data Analysis
This section outlines the systematic approach employed to process and interpret the
collected qualitative data, primarily consisting of primary interview transcripts and
secondary corporate annual reports. The core objective is to reveal how the selected
case companies integrate sustainability strategies into their daily QMS. Guided by
the theoretical framework derived from the preceding literature review, this struc-
tured analytical process directly integrates empirical data with established theo-
retical insights. Ultimately, the analysis aims to formulate actionable optimization
suggestions for managers, ensuring that operational standards are maintained while
providing comprehensive answers to the research questions defined in Section 1.3.

3.4.1 Thematic Analysis
The qualitative data analysis in this study follows a progressive path from empirical
data deconstruction to theoretical synthesis. The entire analysis process is divided
into three sequential stages: within-case analysis, cross-case comparison, and syn-
thesis. To ensure deep analytical immersion, manual textual processing within Mi-
crosoft Word is employed. Utilizing highlighting, commenting, and table functions,
the researcher systematically color-codes and organizes raw data, ensuring that ev-
ery code remains strictly traceable to its original context.
Within-case Analysis: In the first phase, each company is examined independently
to reconstruct its operational reality. Drawing primarily on empirical evidence—
specifically internal supporting documents (e.g., standard operating procedures,
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annual reports) and verbatim interview transcripts—the researcher extracts and
categorizes specific managerial practices. This within-case analysis strictly follows
the physical flow of the supply chain, structuring the findings into three sequential
phases: the Material Phase, the Manufacturing Phase, and the Product Phase. By
mapping out exactly what practices are implemented and how they function in their
original context, this stage provides a thick, empirical description of the integration
landscape for each firm before applying higher-level theoretical abstractions.
Cross-case Comparison: The second phase elevates the empirical findings into a
theoretical discussion through a comprehensive cross-case comparison. Here, the-
matic analysis (Braun and Clarke, 2006) is applied using a theory-driven approach
anchored in the four operational overlap areas identified in Chapter 2: Supplier
Evaluation, Performance Management, Corrective Action Plans (CAP), and Data
Quality Control and Traceability Systems. Crucially, the differences in how com-
panies operationalize these four areas are analyzed through the theoretical lens of
the Marginal Value of Time (MVT) framework (Blackburn et al., 2004), combined
with relevant supply chain literature. For instance, the analysis explores how a hy-
giene company with high time-sensitivity (high MVT) relies on rapid, automated
supplier evaluation roadblocks and behavioral nudging in performance management
to handle the volatility of sustainable materials. Conversely, it contrasts this with
a construction firm (low MVT), which prioritizes long-term durability and relies
on highly granular data traceability systems for lifecycle footprinting. This MVT-
driven thematic comparison reveals how fundamental product characteristics dictate
the strategic priorities and pathways of sustainability-QMS integration.
Synthesis: Finally, the comparative findings are consolidated in the synthesis phase.
Based on the identified similarities and MVT-driven variances within the four theo-
retical domains, the study formulates actionable optimization suggestions for man-
agers. This synthesis aims to provide both universal mechanisms for sustainability-
QMS integration—spanning supplier evaluation, performance tracking, corrective
actions, and data traceability—as well as sector-specific strategies tailored to unique
product lifecycles. The ultimate goal is to enable organizations to incorporate sus-
tainability into their existing quality frameworks without compromising stringent
production standards.

3.5 Ethical Aspect

Ethical considerations were important in this study because it involved interviews
with employees from three companies. Before the interviews, participants were
informed about the purpose and scope of the study and how the collected information
would be used. Participation was voluntary, and participants could decline to answer
questions or withdraw from the study. Confidential company information was not
shared between the participating organizations, and identifying information was
removed from the final thesis. Interview data were stored securely and handled in
accordance with relevant research ethics and data protection requirements.
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3.6 Methodological Reflection
The methodological choices also involve some limitations. First, the study is based
on a small number of case companies from different industries, which limits the
extent to which the findings can be generalized to other organizations. The pur-
pose of the multiple-case design was therefore not statistical generalization, but to
compare different operational contexts and identify patterns across the cases (Yin,
2018). The use of companies with different product characteristics and supply chain
structures also provided variation that supported the cross-case analysis.
Second, the study relies mainly on interviews and company documents. Interviews
provide direct insights into participants’ experiences and views, but the responses
may reflect individual perspectives and may not represent all activities within an
organization. To address this limitation, participants were selected based on their
roles and knowledge of sustainability, environmental issues, circular economy, qual-
ity management, and supply chain operations. Interview questions also followed
a common structure while allowing participants to explain issues relevant to their
specific roles. Company documents were used as an additional source of informa-
tion, allowing interview responses to be considered together with publicly available
organizational information.
Third, the cross-case design also involves a limitation. Since the study covers three
companies, participants may be less willing to share detailed internal information
than they might be in a single-company study. This can limit the depth of infor-
mation available about specific organizational processes. However, this limitation
is also related to the purpose of the study. The research focuses on the managerial
level, rather than examining the detailed processes of one organization. Comparing
multiple cases therefore provides a broader view of common practices, differences,
and challenges across industries. This broader perspective also supports analytical
generalisability, as the findings can be compared across different contexts and may
provide insights relevant to organizations with similar product and supply chain
characteristics (Yin, 2018).
These measures support the credibility and consistency of the findings, although
they cannot eliminate the limitations associated with qualitative case research. The
use of multiple cases, different data sources, a common interview structure, and a
systematic thematic analysis strengthens the reliability of the research process. The
comparison with existing literature also supports the validity of the interpretation by
allowing the empirical findings to be considered in relation to established research.
However, the findings should be understood in relation to the specific companies
and contexts studied rather than as universally generalizable conclusions (Lincoln
and Guba, 1985).

3.7 AI statement
In accordance with academic transparency guidelines, the authors disclose the use
of Artificial Intelligence (AI) tools in the preparation of this document. Specifically,
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Otter.ai was employed to transcribe interview audio recordings into text. Addition-
ally, ChatGPT was utilized to proofread and optimize the language, grammar, and
phrasing of the manuscript.
The AI tools were not used to generate core ideas, analyze data, or draw conclusions.
The authors have carefully reviewed, edited, and verified all AI-assisted outputs,
and take full responsibility for the accuracy, originality, and final presentation of the
content.
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4
Findings

This chapter presents the empirical findings from the multiple-case study. The find-
ings are based on interviews and company documents and describe how the three
case companies integrate quality management and sustainability within their supply
chain operations. Rather than interpreting the findings, this chapter presents the
practices, processes, and activities identified in each organization. The findings are
organized separately for each company and follow the main stages of supply chain
operations: the material phase, manufacturing phase, and product phase. This
structure provides the empirical foundation for the cross-case analysis presented in
Chapter 5.
The empirical findings in this chapter are presented according to the main areas
identified from the previous chapter and used to guide the study. However, the
specific subheadings and level of detail are adapted to the findings from each case
company and the practices identified during the interviews. The findings are pre-
sented in this way to reflect the specific context of each company, while the following
analysis chapter brings these findings together and categorizes them according to
the four main analytical areas.

4.1 Hygiene Company

4.1.1 Material Phase
4.1.1.1 Supplier Qualification and Sustainability Requirements

The findings show that the hygiene company integrates sustainability into supplier
qualification by combining traditional quality requirements with environmental and
social criteria. Supplier approval begins with a structured site audit where quality
specialists evaluate production processes, quality control, and supply security. At
the same time, suppliers are assessed for health, safety, and environmental practices
to ensure they meet the company’s sustainability expectations.
Interviewee A explained that supplier audits primarily focus on operational quality
but also include observations of environmental management and workplace safety,
such as the use of personal protective equipment and the presence of environmental
management systems. In addition to these operational assessments, suppliers are
expected to comply with ethical requirements through Sedex registration and ethical
audits before they are approved.
The findings indicate that the level of assessment depends on the supplier’s risk pro-
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file. Suppliers with established quality systems and a long history of cooperation are
evaluated differently from new suppliers operating in regions with higher sustain-
ability risks. As Interviewee A explained, suppliers located in higher-risk countries
are required to complete mandatory ethical audits before purchasing commitments
are made. This demonstrates that supplier qualification considers both operational
capability and sustainability risks when selecting new suppliers.
Company documentation supports these findings by showing that supplier approval
requires compliance with quality, environmental, and ethical standards before sup-
pliers become part of the supply chain. Together, the interview and documentary
evidence suggest that sustainability has become an integrated part of supplier qual-
ification rather than an additional requirement introduced after supplier selection.

4.1.1.2 Supplier Development and Collaboration

The findings indicate that supplier development is an important part of how the
hygiene company integrates sustainability into its supply chain. Rather than re-
placing suppliers that do not immediately meet new sustainability expectations, the
company works with existing suppliers to improve their environmental performance
and support long-term collaboration.
Interviewee A explained that the company’s main objective is to develop suppliers in-
stead of ending the relationship when sustainability challenges arise. Environmental
improvements are discussed jointly with suppliers, allowing both parties to identify
practical solutions and gradually adapt to new sustainability requirements. Partic-
ular attention is given to suppliers that contribute most to the company’s Scope 3
emissions, especially suppliers of pulp, plastics, and chemicals, because these mate-
rials have the greatest environmental impact throughout the product lifecycle.
The collaboration focuses on identifying lower-carbon alternatives while maintaining
the required quality standards. Interviewee A described several improvement activ-
ities, including increasing the use of recycled materials and encouraging suppliers to
replace fossil-based energy with renewable energy sources during production. These
initiatives allow the company to reduce the environmental impact of purchased ma-
terials while ensuring a stable supply of key raw materials.
However, supplier development also involves limitations. Interviewee A explained
that suppliers may be less willing to invest in environmental improvements when
the hygiene company represents only a small share of their total business. In such
situations, the company has less influence over the supplier’s sustainability activ-
ities. The company may therefore need to reduce purchasing volumes or consider
alternative suppliers when sufficient improvement cannot be achieved. This creates
a practical balance between maintaining an established supplier relationship and
meeting sustainability requirements.
The company’s sustainability reporting supports these findings by highlighting the
importance of supplier engagement in achieving its science-based climate targets.
Company documents show that reducing Scope 3 emissions depends largely on close
cooperation with suppliers responsible for the greatest share of environmental im-
pacts. Together, the interview and documentary evidence show that supplier devel-
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opment is used to improve sustainability performance while maintaining long-term
supplier relationships and supply continuity.

4.1.1.3 Supplier Approval and Disqualification Criteria

Although the company prioritizes supplier development, the findings show that clear
sustainability requirements must still be met before suppliers are approved or allowed
to continue supplying the company. Sustainability therefore forms part of the com-
pany’s overall supplier approval process alongside traditional quality requirements.
Interviewee A explained that suppliers are expected to demonstrate satisfactory en-
vironmental performance and comply with mandatory sustainability requirements.
When significant environmental risks remain unresolved, suppliers may not be ap-
proved or may be removed from the supplier base. The company’s supplier scorecard
supports this decision-making process by identifying critical issues that prevent fur-
ther supplier approval.
The findings also show that the company’s ability to influence suppliers depends
partly on its purchasing position. Interviewee A explained that suppliers may be
less willing to invest in environmental improvements when the company represents
only a small share of their total business. In these situations, the company may
reduce purchasing volumes or seek alternative suppliers if sufficient progress can-
not be achieved. Similarly, suppliers with poor environmental performance are not
accepted when their materials could affect products carrying environmental certifi-
cations such as the Nordic Swan Ecolabel.
These findings show that the company combines collaboration with clearly defined
sustainability expectations. While supplier development is the preferred approach,
supplier approval continues to depend on meeting both quality and environmental
requirements throughout the business relationship.

4.1.1.4 Circular Material Sourcing

The findings show that the hygiene company has expanded its sourcing activities
by introducing circular material flows alongside traditional procurement. Instead of
relying only on industrial suppliers, the company also recovers used paper products
from customers through a closed-loop recycling system. This changes the role of
sourcing by introducing secondary raw materials into the supply chain.
Interviewee B explained that maintaining the quality of recovered materials begins
during collection. Customers are encouraged to use transparent collection bags so
that cleaning staff can identify contamination before the materials enter the recycling
process. Materials that contain unsuitable waste are separated from the recycling
flow and redirected to other waste treatment methods.
The findings also show that transportation is organized to reduce the environmental
impact of the reverse logistics system. According to Interviewee B, recovered ma-
terials are transported together with other recyclable materials whenever possible
to maximize vehicle utilization and avoid unnecessary transport. Company docu-
mentation supports this approach by reporting that the closed-loop recycling system
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reduces the carbon footprint of paper hand towels compared with conventional waste
management alternatives.
Overall, the findings demonstrate that circular material sourcing depends not only
on collecting used products but also on maintaining material quality and organizing
efficient reverse logistics throughout the supply chain.

4.1.1.5 Recycled Material Requirements

The findings indicate that the company increasingly incorporates recycled materials
into new products while maintaining established quality requirements. Sustainabil-
ity considerations are therefore included in material selection and product develop-
ment alongside traditional quality criteria.
Interviewee A explained that the company specifies minimum recycled material con-
tent for several products, including dispensers that contain recycled plastic. The
company is also exploring new technologies to recover materials from products that
have traditionally been difficult to recycle. One example is a pilot project that
converts used incontinence products into raw materials through chemical recycling,
allowing recovered materials to replace virgin fossil-based resources.
Company documentation also highlights the company’s commitment to increasing
the use of recycled materials and supporting circular resource flows as part of its
broader sustainability strategy. These initiatives demonstrate that the company
continues to investigate new material solutions while maintaining the quality and
functionality required for its products.
Overall, the findings show that the hygiene company integrates recycled materi-
als into its sourcing activities through both established recycling practices and the
development of new recovery technologies.

4.1.2 Manufacturing Phase

4.1.2.1 Managing Recycled Materials in Production

The findings show that introducing recycled materials into production creates new
quality management challenges. While recycled paper fibres can generally be in-
corporated into existing production processes, recycled plastics require additional
process adjustments because their material properties differ from those of virgin
materials.
The findings show that introducing recycled materials into production creates a
quality-related challenge. While recycled paper fibres can generally be incorporated
into existing production processes, recycled plastics have different material proper-
ties from virgin plastics. Interviewee A explained that recycled plastics have lower
purity, which can affect product appearance and physical performance. As a result,
production parameters may need to be adjusted to maintain the required product
quality while increasing recycled material content. The company therefore has to
balance the use of recycled materials with established requirements for product qual-
ity and manufacturing performance.
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Overall, the findings indicate that the use of recycled materials requires continu-
ous quality control to ensure that environmental improvements do not compromise
product performance.

4.1.2.2 Waste Reduction through Process Control

The findings indicate that waste reduction is managed as part of the company’s exist-
ing quality management practices. Rather than introducing separate environmental
controls, the company uses established quality improvement methods to reduce ma-
terial losses during production.
Interviewee A explained that Statistical Process Control (SPC), standardized oper-
ating procedures, and machine capability management are used to maintain stable
production processes and minimize process variation. By monitoring machine per-
formance and keeping production within predefined operating limits, the company
reduces material waste while maintaining consistent product quality.
Company documentation supports these findings by stating that the organization
aims to recover all production waste through either material recycling or energy
recovery. Together, the interview and documentary evidence show that waste re-
duction is managed through existing production control processes while contributing
to both quality and sustainability objectives.

4.1.2.3 Production Process Adjustments for Circular Materials

The findings show that recycled materials are processed within the company’s exist-
ing production facilities rather than through separate manufacturing lines. However,
the characteristics of recycled materials require modifications to existing production
processes.
Interviewee B explained that recovered paper fibres are introduced into the same
production line as conventional raw materials. Because recycled hand towel fibres
are more difficult to separate than traditional recycled paper, additional processing is
required before the fibres can be reused. The company also applies high-temperature
treatment during the recycling process to remove biological contaminants and en-
sure that the recovered fibres meet hygiene and product quality requirements before
entering production.
These findings indicate that the company adapts existing production processes to
accommodate recycled materials while maintaining the quality and safety standards
required for hygiene products.

4.1.2.4 Integrated Quality and Environmental Management Systems

The findings indicate that quality and environmental management are closely inte-
grated within the company’s manufacturing operations. Instead of operating sepa-
rate management systems, the company increasingly combines different management
standards into a single audit and monitoring process.
Interviewee A explained that quality, environmental, and energy management re-
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quirements are assessed through integrated audits covering multiple ISO standards,
including ISO 9001, ISO 14001, and ISO 50001. This approach reduces duplicated
auditing activities while allowing different operational requirements to be reviewed
through one management system.
The company’s sustainability reporting supports these findings by showing that
a large proportion of its production sites are certified according to internation-
ally recognized quality, environmental, and occupational health and safety stan-
dards. These certifications demonstrate that quality and sustainability are managed
through closely connected operational processes rather than separate organizational
systems.
Overall, the findings show that manufacturing activities integrate sustainability into
existing quality management practices through production control, waste reduction,
process adjustments, and integrated management systems.

4.1.3 Product Phase

4.1.3.1 Product Design for Circularity

The findings show that the hygiene company incorporates sustainability into product
design by considering recycling, material selection, and product lifecycle during the
development stage. Environmental considerations are included alongside traditional
quality requirements to ensure that products remain functional while supporting
circular material flows.
Interviewee A explained that packaging development focuses on improving recy-
clability through material selection. For example, the company increasingly uses
mono-material packaging because it is easier to recycle than packaging made from
multiple material types. Packaging for several personal care products also contains
recycled material, allowing the company to reduce the use of virgin resources while
maintaining product quality.
The findings also show that sustainability challenges differ depending on the type
of product. For products that require high hygiene standards, such as diapers and
incontinence products, complete product reuse is not possible. Instead, the com-
pany applies a modular design approach where reusable and disposable components
are separated. Interviewee A explained that the reusable outer layer can be used
multiple times, while the absorbent insert remains disposable. This approach ex-
tends the useful life of part of the product without compromising hygiene or product
performance.
Overall, the findings indicate that product development considers both quality and
sustainability from the early design stage by selecting materials and product solu-
tions that improve circularity while maintaining functional requirements.

4.1.3.2 Product Life Extension and Material Recovery

The findings indicate that the company applies different circular strategies depend-
ing on the characteristics of its products. While disposable products mainly focus on
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material recovery, longer-life products emphasize refurbishment and life extension.
Interviewee A explained that used dispensers are collected, repaired, and returned to
customers in several European markets. When refurbishment is no longer possible,
dispenser components are designed to support material recycling through standard-
ized plastic identification markings. These markings improve material sorting and
increase the recovery of high-quality plastics at the end of the product’s life.
The findings also show that the company is exploring additional methods for re-
covering valuable materials from products that have traditionally been difficult to
recycle. Together, these initiatives demonstrate that product value is maintained
through both refurbishment and material recovery, depending on the product’s ex-
pected lifetime.

4.1.3.3 User Participation in Circular Recycling

The findings show that end-users play an important role in maintaining the quality
of materials collected through the company’s closed-loop recycling system. Because
customers become part of the reverse supply chain, their behaviour directly influ-
ences the quality of recovered materials.
Interviewee B explained that users receive clear instructions through signs and visual
guidance placed in washrooms to encourage correct waste separation. These com-
munication activities are intended to reduce contamination and improve the quality
of materials entering the recycling process. Company documentation also highlights
user communication as an important element of the recycling programme, empha-
sizing the use of information and signage to encourage correct disposal behaviour.
The findings also show that the quality of the circular material flow depends partly
on customer behaviour. Contamination during collection can reduce the quality of
recovered materials and prevent them from being returned to the production process.
The company therefore uses instructions, visual guidance, and collection procedures
to reduce contamination. This means that maintaining product and material quality
in the circular supply chain depends not only on internal processes but also on the
behaviour of actors outside the company’s direct control.
The findings indicate that maintaining material quality depends not only on internal
production activities but also on customer participation during product disposal. As
a result, user behaviour becomes an important part of the company’s circular supply
chain.

4.2 Telecommunications Company

4.2.1 Material Phase

4.2.1.1 Supplier Evaluation and Sustainability Requirements

The findings show that supplier evaluation is the main approach through which
the telecommunications company integrates sustainability into its upstream supply
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chain. Because the company operates through a global network of specialized suppli-
ers, environmental requirements are incorporated into existing supplier management
processes rather than managed separately.
Interviewee F explained that the company does not manufacture products through
its own production lines but instead works with a large number of suppliers responsi-
ble for different materials, components, and subassemblies. Suppliers are evaluated
using structured performance criteria covering quality, delivery, compliance, and
sustainability. According to Interviewee F, suppliers receive detailed requirements
before entering the supply chain and are continuously assessed through a grading
system that influences future business opportunities.
The company’s sustainability reporting supports these findings by stating that sup-
pliers are expected to comply with the Code of Conduct for Business Partners as
well as environmental requirements related to climate action, responsible sourcing,
emissions reporting, and circularity. Environmental performance therefore forms
part of supplier approval and ongoing supplier evaluation alongside traditional qual-
ity requirements.
Overall, the findings show that sustainability is incorporated into supplier evalu-
ation through existing governance processes, allowing quality and environmental
requirements to be managed together throughout the supplier relationship.

4.2.1.2 Sustainable Material Selection and Carbon Reduction

The findings indicate that sustainability is also considered during material selec-
tion. The telecommunications company increasingly evaluates materials based on
both their technical performance and their environmental impact throughout the
product lifecycle.
Interviewee F explained that reducing embodied carbon has become an important
objective when selecting materials and suppliers. Environmental information, in-
cluding emissions data and material documentation, is collected, verified, and stored
to support sustainability decision-making. The company uses this information to
evaluate the environmental impact of purchased materials and to monitor progress
towards its long-term climate targets.
The findings also show that the introduction of lower-carbon and recycled mate-
rials creates technical challenges. Interviewees E and F explained that alternative
materials, including recycled aluminium and recycled plastics, must meet the same
technical requirements as conventional materials before they can be introduced.
Changes in material composition may affect durability, thermal performance, or sig-
nal transmission. In particular, materials used in radio equipment must meet strict
requirements because material properties can directly affect signal performance. As
a result, alternative materials require extensive testing and validation before they
can be used in commercial products. Sustainability improvements are therefore in-
troduced gradually when they can be demonstrated to meet the established quality
and reliability requirements.
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4.2.1.3 Supplier Collaboration for Climate Performance

The findings show that the telecommunications company works closely with sup-
pliers to improve environmental performance throughout the supply chain. Rather
than relying only on supplier compliance, the company encourages long-term col-
laboration to support climate targets and improve sustainability performance.
Interviewee E explained that the company works with key suppliers to establish cli-
mate reduction targets aligned with international climate goals. Suppliers with sig-
nificant environmental impacts are encouraged to develop emission reduction plans
and improve environmental reporting. Company documents similarly state that
strategic suppliers are expected to contribute to greenhouse gas reductions and in-
crease transparency throughout the supply chain.
The findings further indicate that supplier sustainability performance cannot always
be improved as quickly as the company would prefer. Some suppliers provide techni-
cally important components for which suitable alternatives are not readily available.
In these situations, the company may continue working with the supplier while sup-
porting gradual environmental improvements rather than immediately replacing the
supplier. This creates a trade-off between achieving sustainability improvements
quickly and maintaining access to suppliers with important technical capabilities.
Overall, the findings show that supplier collaboration plays an important role in im-
proving environmental performance while maintaining supply continuity and prod-
uct quality across a complex global supplier network.

4.2.2 Manufacturing Phase

4.2.2.1 Supplier Performance Management

The findings show that the telecommunications company manages manufacturing
performance primarily through its global supplier network rather than through inter-
nal production facilities. Since manufacturing is outsourced to specialized suppliers,
maintaining product quality and sustainability depends on monitoring supplier per-
formance throughout the production process.
Interviewee F explained that the company does not operate its own production lines
but relies on suppliers to manufacture different parts of its products. To maintain
consistent quality, inspections and performance monitoring are carried out through-
out the manufacturing process with the aim of identifying potential problems before
products reach customers. According to Interviewee F, detecting problems during
production is essential because failures discovered after product delivery can have
significant operational and economic consequences.
The findings also show that supplier performance is monitored using standardized
scorecards that include quality, delivery performance, compliance, and sustainability
indicators. Interviewee F explained that suppliers are expected not only to deliver
products that meet quality requirements but also to demonstrate progress towards
greenhouse gas reduction targets. Company documentation supports these findings
by showing that supplier audits, risk assessments, and performance reviews are used
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to monitor both quality and sustainability throughout the supply chain.
Overall, the findings indicate that manufacturing performance is managed through
an integrated supplier performance system where environmental requirements are
monitored alongside traditional quality indicators.

4.2.2.2 Waste Reduction and Continuous Improvement

The findings indicate that reducing manufacturing waste is an important part of the
company’s continuous improvement activities. Material waste is viewed not only as
a production loss but also as a source of unnecessary carbon emissions because re-
sources have already been consumed during manufacturing.
Interviewee E explained that reducing waste contributes to several organizational
objectives at the same time. Lower waste levels reduce production costs, inven-
tory costs, and greenhouse gas emissions while improving overall manufacturing
efficiency. Rather than treating environmental performance as a separate activity,
waste reduction is managed as part of the company’s existing quality improvement
processes.
Company documentation also emphasizes improving operational efficiency through-
out the supply chain as part of the organization’s broader sustainability and Net
Zero strategy. Together, the findings show that continuous improvement activities
support both manufacturing performance and environmental objectives by reducing
unnecessary resource consumption.

4.2.2.3 Cross-functional Quality and Sustainability Management

The findings show that the telecommunications company manages quality and sus-
tainability through cross-functional collaboration rather than separate departmental
responsibilities. Quality and environmental issues are addressed by bringing together
employees with the knowledge required to solve each specific problem.
Interviewee F explained that improvement teams are formed according to the nature
of the issue rather than organizational structure. Instead of assigning responsibil-
ity to a single department, specialists from different functions work together to
identify problems and develop solutions. Interviewee E similarly described close
collaboration between personnel responsible for different ISO management systems,
explaining that quality and environmental audits are often coordinated to improve
efficiency and avoid duplication.
Company documentation supports this collaborative approach by emphasizing team-
work, knowledge sharing, and integrated decision-making across the organization.
The findings indicate that quality and sustainability are managed through coordi-
nated organizational processes where different functions contribute to continuous
improvement and compliance.
Overall, the findings show that the telecommunications company integrates quality
and sustainability within manufacturing operations through supplier performance
management, continuous improvement, and cross-functional collaboration across its
global production network.
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4.2.3 Product Phase

4.2.3.1 Product Design for Quality and Sustainability

The findings show that sustainability is integrated into product development while
maintaining the high quality and reliability required for telecommunications equip-
ment. Because products are expected to operate continuously for many years, en-
vironmental improvements are introduced only when they meet the same technical
and quality standards as conventional solutions.
The findings show that the same challenge continues at the product level. Because
telecommunications equipment must operate reliably for many years, sustainability-
related material changes cannot be introduced solely on the basis of their envi-
ronmental benefits. Interviewee F explained that recycled plastics used in radio
equipment must undergo extensive testing because changes in material composition
can affect signal transmission. The long validation process limits how quickly sus-
tainable material alternatives can be introduced, as product reliability remains a
fundamental requirement.
Company documentation supports these findings by emphasizing reliability, product
performance, and long service life as key design objectives. Together, the findings
show that sustainability is incorporated into product development while maintaining
the quality standards expected for critical telecommunications infrastructure.

4.2.3.2 Energy Efficiency Throughout the Product Lifecycle

The findings indicate that improving energy efficiency during product use is one of
the company’s main sustainability priorities. Since most greenhouse gas emissions
occur while telecommunications equipment is operating, reducing energy consump-
tion has become an important part of product development.
Interviewee E explained that the operational phase represents the largest share of
the product’s environmental impact. To address this, the company focuses on im-
proving both hardware and software to reduce energy consumption during operation.
Interviewee G further described how products are designed to adjust their energy
use according to demand, operating at full capacity when required while minimizing
power consumption during periods of low activity.
Company documentation confirms that reducing energy consumption during prod-
uct use is central to the company’s sustainability strategy because emissions gener-
ated during operation account for most of the product’s lifecycle carbon footprint.
The findings therefore show that energy efficiency is integrated into product devel-
opment as part of both environmental performance and long-term product quality.

4.2.3.3 Design for Circularity and Material Recovery

The findings show that circularity is also considered during product design by im-
proving the recyclability and recoverability of materials at the end of the product’s
lifecycle. Rather than focusing only on product performance during use, the com-
pany also considers how products can be maintained, disassembled, and recycled
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after their operational life.
Interviewees explained that Design for Environment principles are incorporated into
product development to improve material selection, product durability, and end-of-
life recovery. Company documentation similarly highlights requirements for material
identification, ease of disassembly, and product durability to support maintenance,
refurbishment, and recycling activities. These design principles also contribute to
increasing the proportion of recyclable materials used throughout the product port-
folio.
Overall, the findings show that the telecommunications company integrates sustain-
ability throughout the product lifecycle by combining high product reliability with
energy-efficient operation and product designs that support maintenance, recycling,
and long-term resource use.

4.3 Construction Company

4.3.1 Material Phase

4.3.1.1 Supplier Selection and Sustainability Requirements

The findings show that sustainability is incorporated into supplier selection along-
side traditional quality requirements. Because construction projects involve mate-
rials that remain in use for many decades, supplier selection considers both current
product quality and the long-term environmental performance of construction ma-
terials.
Interviewee H explained that suppliers are evaluated not only according to cost,
technical capability, and delivery performance but also based on environmental doc-
umentation, climate performance, and compliance with sustainability requirements.
Materials are expected to satisfy both quality specifications and environmental stan-
dards before they are approved for use in projects.
The company’s sustainability documentation supports these findings by highlight-
ing supplier requirements related to Environmental Product Declarations (EPDs),
responsible sourcing, and certified construction materials. Together, the interview
and documentary evidence indicate that environmental performance forms an im-
portant part of supplier selection throughout construction projects.
Overall, the findings show that supplier selection combines quality and sustainability
requirements to support long-term building performance.

4.3.1.2 Sustainable Material Selection

The findings indicate that material selection plays an important role in reducing the
environmental impact of construction projects. Sustainability is considered during
the planning stage by evaluating the environmental performance of alternative ma-
terials before construction begins.
Interviewee H explained that material decisions are guided by lifecycle assessments,
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carbon calculations, and environmental documentation. Materials with lower cli-
mate impact are preferred when they satisfy the same technical and quality require-
ments as conventional alternatives. Particular attention is given to structural mate-
rials because these contribute significantly to the total carbon footprint of buildings.
The findings also show that environmental performance is evaluated throughout the
design process rather than after construction has started. Company documenta-
tion similarly emphasizes climate calculations and environmental assessments dur-
ing project planning to support more sustainable material choices.
The findings indicate that the use of reused and circular materials can also cre-
ate challenges related to long-term quality and responsibility. Because construction
projects result in buildings that remain in use for several decades, material decisions
must consider durability, safety, regulatory compliance, and future performance.
The use of reused materials can be limited by uncertainties concerning material his-
tory, warranties, insurance, and the possible presence of hazardous substances. As a
result, the environmental benefits of reusing materials must be considered together
with the need to ensure long-term building performance and compliance.
Overall, the findings indicate that material selection aims to balance quality, tech-
nical performance, and environmental impact during the early stages of project
development.

4.3.1.3 Long-term Supplier Collaboration

The findings show that supplier relationships in construction are generally based
on long-term collaboration rather than short-term purchasing decisions. Because
projects often extend over several years and buildings remain operational for decades,
maintaining stable relationships with suppliers supports both quality and sustain-
ability objectives.
Interviewee H explained that suppliers are involved early in project planning to dis-
cuss technical solutions, environmental performance, and material availability. This
collaboration allows project teams to identify opportunities for improving building
performance while reducing environmental impacts before construction activities be-
gin.
Company documentation also emphasizes collaboration with suppliers, designers,
and contractors to achieve sustainability objectives throughout the project lifecycle.
The findings indicate that close cooperation supports knowledge sharing, improves
project planning, and facilitates the implementation of more sustainable construc-
tion solutions.
Overall, the findings show that long-term supplier collaboration contributes to both
project quality and environmental performance throughout construction projects.
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4.3.2 Manufacturing Phase

4.3.2.1 Project Performance and Quality Management

The findings show that quality and sustainability are managed together throughout
project execution. Rather than treating environmental performance as a separate ac-
tivity, project teams monitor quality, environmental requirements, cost, and project
progress as part of the same management process.
Interviewee H explained that sustainability is considered during regular project
meetings where teams review construction progress, technical quality, environmental
targets, and compliance with project requirements. This allows project managers
to identify potential issues early and coordinate improvement activities before they
affect project delivery.
Company documentation supports these findings by showing that project perfor-
mance is monitored using quality indicators together with environmental objectives,
including climate performance, resource efficiency, and compliance with sustainabil-
ity certifications. These findings indicate that sustainability forms part of the overall
project management process rather than being managed independently.
Overall, the findings show that project performance is evaluated through an in-
tegrated approach that combines quality, environmental performance, and project
delivery.

4.3.2.2 Preventive Planning and Continuous Improvement

The findings indicate that preventing problems during planning is considered more
effective than correcting them after construction has started. As a result, quality
and sustainability activities begin during the early stages of project development
and continue throughout project execution.
Interviewee H explained that design reviews, technical assessments, and planning
meetings are used to identify potential quality and environmental risks before con-
struction activities begin. Early collaboration between project managers, engineers,
architects, and suppliers allows the project team to improve construction solutions
while reducing the need for later modifications.
The findings also show that experience gained from completed projects is transferred
to future developments through continuous learning and standardized working meth-
ods. Lessons learned are discussed within project teams and incorporated into future
planning activities to improve both project quality and environmental performance.
Company documentation similarly highlights continuous improvement as an impor-
tant part of project management by encouraging knowledge sharing and the appli-
cation of experience across different projects.
Overall, the findings indicate that preventive planning and continuous improvement
support both quality and sustainability throughout the construction process.
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4.3.2.3 Integrated Quality and Environmental Management

The findings show that quality and environmental management are coordinated
through integrated management systems used across construction projects. Rather
than operating separate systems for quality and sustainability, project teams work
within common management processes that support multiple organizational objec-
tives.
Interviewee H explained that project documentation, environmental requirements,
quality controls, and regulatory compliance are managed through standardized pro-
cedures that apply throughout the construction process. Internal audits and project
reviews assess both quality and environmental performance using the same manage-
ment framework.
Company documentation also reports that the organization maintains certified man-
agement systems covering quality, environmental management, and occupational
health and safety. These systems provide a common structure for monitoring project
performance and supporting continuous improvement across construction activities.
Overall, the findings show that integrated management systems provide the op-
erational framework for managing quality and sustainability together throughout
project execution.

4.3.3 Product Phase

4.3.3.1 Building Performance Throughout the Lifecycle

The findings show that the construction company considers sustainability through-
out the entire lifecycle of a building rather than focusing only on project completion.
Building quality is evaluated not only by meeting technical specifications during con-
struction but also by how well the building performs throughout its operational life.
Interviewee H explained that project decisions are made with a long-term perspec-
tive, considering future energy use, maintenance requirements, indoor environmental
quality, and operational performance. Materials and technical systems are therefore
selected based on their expected contribution to both building quality and environ-
mental performance over many years.
Company documentation supports these findings by highlighting lifecycle perfor-
mance as a central objective of sustainable building development. Environmental
certifications, operational energy performance, and long-term building quality are
monitored to ensure that projects continue to deliver value after construction has
been completed.
Overall, the findings show that sustainability is integrated into project decisions
by considering the long-term performance of buildings throughout their operational
lifecycle.
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4.3.3.2 Lifecycle Information and Building Documentation

The findings indicate that maintaining reliable project information is an important
part of long-term building management. Quality and environmental documentation
are preserved throughout the project to support future operation, maintenance, re-
furbishment, and renovation activities.
Interviewee H explained that project documentation includes technical specifica-
tions, material information, environmental declarations, and quality records that
remain available after project completion. This information allows building owners
and facility managers to make informed decisions throughout the building’s opera-
tional life.
Company documentation similarly emphasizes the importance of Environmental
Product Declarations (EPDs), material documentation, and digital project infor-
mation to support sustainable asset management. The findings indicate that main-
taining accurate information contributes to both long-term building quality and
environmental performance.
Overall, the findings show that lifecycle documentation supports quality manage-
ment by preserving reliable information for future decision-making.

4.3.3.3 Circular Construction and Future Resource Recovery

The findings show that circular economy principles are increasingly considered dur-
ing building design and material selection. Rather than focusing only on the initial
construction stage, project teams also consider how materials can be maintained,
reused, refurbished, or recycled in the future.
Interviewee H explained that selecting durable materials and documenting their
environmental characteristics improves opportunities for future renovation and re-
source recovery. Materials that can be disassembled and reused are preferred where
project requirements allow, supporting more efficient use of resources throughout
the building lifecycle.
Company documentation also highlights circular construction principles by encour-
aging responsible material selection, waste reduction, and improved resource effi-
ciency during both construction and future redevelopment projects. These practices
support the company’s long-term sustainability objectives while maintaining the
technical quality of completed buildings.
Overall, the findings indicate that circularity is considered from the early stages
of project development by supporting future maintenance, refurbishment, material
recovery, and efficient resource use throughout the building lifecycle.
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This chapter analyses how quality management and sustainability are integrated
into supply chain operations across the three case companies. While Chapter 4 pre-
sented the findings from each company separately, this chapter compares the cases
to identify common patterns, key differences, and the main factors that influence
how this integration takes place in different industries.
The analysis is based on the theoretical framework presented in Chapter 2 and fol-
lows the three operational themes proposed by Bastas and Liyanage (2019). These
themes are supplier evaluation, performance management, corrective action plans,
and data quality and traceability. They represent practical activities that organi-
zations use in their daily operations. Examining these themes makes it possible
to understand how sustainability is incorporated into existing Quality Management
Systems (QMS) instead of being managed as a separate function.
The purpose of this analysis is not to determine which company performs better
in terms of sustainability. Instead, it focuses on understanding how differences in
products, supply chains, and operational conditions influence the way quality and
sustainability are integrated. To explain these differences, the findings are inter-
preted using the Product Time-Value Sensitivity (MVT) framework developed by
Blackburn et al. (2004). According to this framework, products with a high level of
time sensitivity require quick purchasing decisions, flexible supplier networks, and
rapid operational responses. In contrast, products with longer life cycles allow or-
ganizations to build long-term supplier relationships, plan over longer periods, and
integrate sustainability more systematically into their operations. This perspective
helps explain why the companies use different approaches while working towards
similar sustainability goals.
The analysis shows that all three organizations have moved beyond treating sus-
tainability as a separate environmental initiative. Instead, sustainability has be-
come part of their existing quality management practices. However, the way this
integration is achieved differs between industries because each company operates
under different business conditions and supply chain requirements. The hygiene
company mainly integrates sustainability through supplier qualification, process im-
provement, and circular material flows to support fast and responsive operations.
The telecommunications company focuses on supplier governance, compliance, and
performance monitoring across a large global supplier network. In comparison, the
construction company places greater emphasis on long-term supplier collaboration,
lifecycle thinking, and preventive planning, reflecting the long lifespan of buildings
and construction projects.
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Across all three cases, quality management provides the foundation for integrating
sustainability into everyday supply chain activities. Existing quality practices, such
as supplier evaluations, performance measurement, audits, and continuous improve-
ment, are expanded to include environmental and social considerations. Rather
than creating separate systems for sustainability, the companies use their estab-
lished quality management processes to manage quality and sustainability together.
The following sections analyse each of the three themes in detail. The first section
examines how sustainability is considered during supplier evaluation and supplier
development. The second section explores how organizations monitor and improve
both quality and sustainability performance over time. The final section analyses
how corrective action plans are used to address operational problems and support
continuous improvement across the supply chain.

5.1 Supplier Evaluation
Supplier evaluation is the first stage where quality management and sustainability
are integrated into supply chain operations. Traditionally, organizations selected
suppliers mainly based on quality, cost, delivery reliability, and technical capability
(Kaynak and Hartley, 2008). However, the findings of this study show that supplier
evaluation has become broader. Along with these traditional criteria, companies now
assess environmental and social performance when selecting and managing suppliers.
Across all three case companies, sustainability is no longer treated as a separate pur-
chasing requirement. Instead, it has become part of the existing supplier evaluation
process. Although all three organizations follow this overall approach, they apply
it differently because they operate in different industries with different products,
supply chains, and operational priorities.
A common finding across the three companies is that supplier approval is no longer
based only on product quality. Suppliers are also expected to meet environmental
requirements, comply with regulations, and support long-term business continuity.
This supports the work of Bastas and Liyanage (2018), who argue that sustainable
supply chain management expands traditional quality management by including
environmental and social considerations in supplier relationships. Rather than cre-
ating separate sustainability systems, organizations add these requirements to their
existing supplier qualification processes.
Although the companies share this general approach, they differ in how supplier
evaluation is carried out. These differences can largely be explained by Product
Time-Value Sensitivity (MVT), which influences purchasing priorities and supplier
relationship strategies.
The hygiene company follows a supplier evaluation approach that combines fast sup-
plier qualification with continuous supplier development. As a company operating
in the fast-moving consumer goods (FMCG) industry, it depends on a stable supply
of large volumes of standardized raw materials while also working towards ambitious
sustainability targets. For this reason, supplier evaluation has two main purposes.
First, it ensures that suppliers meet the required quality, environmental, and ethical

42



5. Analysis

standards before joining the supply chain. Second, it encourages existing suppliers
to improve their sustainability performance over time.
Instead of immediately replacing suppliers that do not meet new sustainability ex-
pectations, the company first works with them to improve their performance. This
reflects a move from traditional purchasing towards supplier development, which is
consistent with Kaynak and Hartley (2008). They argue that quality management
increasingly depends on collaboration with suppliers rather than relying only on in-
spections. In this case, sustainability becomes part of the continuous improvement
process instead of simply being another compliance requirement.
However, collaboration has clear limits. Suppliers that fail to meet mandatory envi-
ronmental or ethical requirements cannot enter or remain in the supplier base. This
shows that sustainability is not only an improvement objective but also a minimum
requirement for supplier approval. Environmental performance is therefore treated
in the same way as other quality requirements, showing that sustainability has be-
come part of the existing supplier qualification process.
The telecommunications company integrates sustainability differently. Unlike the
hygiene company, which mainly purchases standardized raw materials, it manages a
global network of highly specialized component suppliers. As a result, supplier eval-
uation focuses less on individual materials and more on managing the performance
of suppliers across the entire supply network.
Supplier performance is monitored through formal scorecards that include qual-
ity, delivery, regulatory compliance, and sustainability indicators. This means that
sustainability is assessed using the same performance management system that is
already used for quality. Instead of evaluating suppliers only during the approval
stage, supplier performance is monitored throughout the entire relationship.
This finding supports Seuring and Müller (2008), who explain that environmental
impacts often occur upstream in global supply chains. Therefore, organizations need
to extend quality management practices beyond first-tier suppliers. The telecom-
munications company demonstrates how sustainability depends not only on supplier
selection but also on continuous monitoring and governance across an international
supplier network.
Compared with the hygiene company, the telecommunications company also uses a
more formal supplier management process. Supplier expectations are communicated
through standardized documentation, contracts, codes of conduct, and regular per-
formance reviews. These formal processes help ensure that quality, sustainability,
and regulatory requirements are applied consistently across a large and complex
supplier network. This finding agrees with Zhu et al. (2013), who argue that envi-
ronmental requirements are increasingly integrated into formal procurement systems
because of growing regulatory and stakeholder expectations.
The construction company represents a third approach to supplier evaluation. Com-
pared with the other industries, construction projects have much longer product life
cycles, unique project requirements, and more stable supplier relationships. As a
result, supplier evaluation focuses less on rapid supplier qualification and more on
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building long-term partnerships.
Because buildings remain in use for many decades, material selection has a lasting
impact on maintenance needs, operational emissions, refurbishment opportunities,
and overall building performance. Therefore, supplier evaluation considers not only
current product quality but also the supplier’s ability to contribute to long-term sus-
tainability goals. Material certifications, environmental declarations, climate perfor-
mance, and regulatory compliance become important because their effects continue
throughout the building’s lifecycle.
Unlike the hygiene company, where supplier flexibility is necessary to respond to
changing market conditions, the construction company benefits from long-term sup-
plier relationships. This makes it easier to introduce sustainability gradually through
joint planning, collaboration, and innovation. These findings support Pagell et al.
(2010), who argue that sustainable procurement often depends on strategic partner-
ships based on long-term cooperation and shared learning.
Comparing the three cases shows that supplier evaluation has developed from a
quality control activity into a strategic process that connects quality management
and sustainability. However, the role of supplier evaluation differs according to each
industry’s operational needs.
For the hygiene company, supplier evaluation mainly reduces operational risk while
ensuring access to sustainable raw materials for high-volume production. Because
products have high Time-Value Sensitivity, suppliers must respond quickly without
compromising quality or sustainability. Continuous supplier development therefore
becomes important for maintaining reliable supply while improving environmental
performance.
For the telecommunications company, supplier evaluation mainly supports the man-
agement of a complex global supplier network. Sustainability is integrated into
structured performance management systems that improve transparency, regula-
tory compliance, and risk management across multiple tiers of suppliers.
For the construction company, supplier evaluation mainly supports long-term lifecy-
cle performance. Stable supplier relationships create opportunities for closer collabo-
ration, allowing sustainability to influence material selection, building performance,
and project planning from the beginning. Because products have longer life cycles,
the company can invest more in supplier collaboration and innovation than indus-
tries with faster product turnover.
Overall, the findings show that supplier evaluation is an important mechanism for
integrating quality management and sustainability, but its implementation depends
on the operational context. While previous studies have identified supplier evalua-
tion as a key element of sustainable supply chain management (Bastas and Liyanage,
2019; Seuring and Müller, 2008), this study shows that Product Time-Value Sensi-
tivity influences how supplier evaluation is applied in practice. High-MVT industries
prioritize rapid supplier qualification and flexibility. Medium-MVT industries focus
on governance and structured performance monitoring. Low-MVT industries place
greater emphasis on long-term collaboration and lifecycle value.
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These differences should not be viewed as different levels of sustainability perfor-
mance. Instead, they show that organizations adapt the same quality management
principles to meet the needs of their own industries. Across all three cases, supplier
evaluation provides the main process through which sustainability becomes part of
existing Quality Management Systems. Rather than creating separate sustainabil-
ity assessment systems, the companies build on their existing supplier management
practices by including environmental and social performance alongside traditional
quality requirements.
The comparison also shows that integrating sustainability into supplier evaluation
creates trade-offs between sustainability requirements and supplier availability, tech-
nical capability, and supply continuity. In the hygiene company, suppliers may be
reluctant to invest in environmental improvements when the buyer represents only a
small share of their business. In such situations, the company must balance supplier
development with the possibility of reducing purchases or replacing the supplier. In
the telecommunications company, the challenge is different because some suppliers
provide highly specialized components and cannot easily be replaced. The company
may therefore continue working with a technically important supplier while allowing
more time for environmental improvements. In construction, longer-term supplier
relationships make collaboration easier, but material selection involves longer-term
requirements related to durability, certification, and regulatory compliance. These
findings show that sustainability criteria cannot be considered independently of sup-
plier dependence and operational requirements.

5.2 Performance Management
Performance management is the process through which organizations monitor whether
quality and sustainability objectives are being achieved in practice. While supplier
evaluation focuses on selecting suitable suppliers, performance management ensures
that suppliers, internal processes, and products continue to meet the required stan-
dards over time. Traditionally, Quality Management Systems (QMS) have measured
performance using indicators such as product quality, process capability, delivery re-
liability, and customer satisfaction (Kaynak, 2003). However, the findings of this
study show that organizations now monitor sustainability alongside these traditional
quality measures. Indicators such as carbon emissions, waste reduction, circularity,
and resource efficiency are increasingly included in existing performance manage-
ment systems. Rather than introducing separate systems to measure sustainability,
the three case companies integrate environmental objectives into their established
quality management processes. This shows that sustainability has become part of
daily operational management instead of being treated as a separate corporate ini-
tiative.
Across all three cases, performance management follows the principles of continuous
improvement that are central to Quality Management Systems. Organizations es-
tablish performance objectives, monitor operational results, identify deviations, and
implement improvement actions. This reflects the Plan–Do–Check–Act (PDCA) cy-
cle introduced by Deming (1986) and adopted in ISO 9001. The findings indicate
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that environmental performance is managed using the same approach as traditional
quality performance. Carbon emissions, recycling rates, energy efficiency, supplier
compliance, and material utilization are monitored alongside indicators such as de-
fect rates, process variation, and delivery performance. As a result, sustainability
becomes part of the same continuous improvement process that has traditionally
been used to improve quality. Instead of creating additional management routines,
organizations expand existing quality management practices to include environmen-
tal objectives.
The hygiene company provides a clear example of how sustainability can be inte-
grated into daily operational management in a high-volume manufacturing envi-
ronment. Because the company produces fast-moving consumer goods with short
product life cycles, production efficiency has a direct impact on both quality perfor-
mance and environmental performance. Material losses not only increase production
costs but also create unnecessary waste and higher carbon emissions. For this reason,
reducing waste and improving resource efficiency support both quality and sustain-
ability objectives at the same time.
The findings show that waste reduction is mainly achieved through Statistical Pro-
cess Control (SPC), standardized operating procedures, and machine capability
management. These methods have traditionally been used in quality management
to reduce process variation and improve product consistency (Montgomery, 2020).
However, the empirical findings show that they also improve sustainability by re-
ducing material consumption and production waste. Instead of introducing separate
environmental controls, the company uses its existing quality management practices
to improve environmental performance. This finding supports Florida’s (1996) “Lean
and Green” perspective, which suggests that eliminating operational waste can im-
prove both economic and environmental performance.
The hygiene company also demonstrates a high level of integration through its man-
agement system. Rather than operating separate management systems for quality,
environmental performance, and occupational health and safety, the company in-
creasingly carries out integrated audits that cover several ISO standards at the
same time. This approach reduces duplicated work while allowing managers to
evaluate operational performance from different perspectives within a single man-
agement system. Instead of reviewing quality and sustainability separately, both
areas are assessed together using the same audit process. This finding is consis-
tent with Bernardo et al. (2015), who argue that Integrated Management Systems
(IMS) improve organizational efficiency by reducing overlapping activities between
ISO 9001 and ISO 14001.
Overall, the hygiene company shows that sustainability is closely linked to opera-
tional efficiency. Existing quality management tools are not replaced by new sustain-
ability practices. Instead, they are expanded to address environmental objectives
alongside traditional quality goals. In this way, continuous improvement supports
better product quality while also reducing waste, improving resource efficiency, and
lowering environmental impacts. The case demonstrates that in industries with high
Product Time-Value Sensitivity (MVT), improvements in operational performance
often create benefits for both quality and sustainability at the same time.
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The telecommunications company demonstrates a different approach to performance
management because of the nature of its global supply chain. Unlike the hygiene
company, where manufacturing activities are the main focus, the telecommunica-
tions company depends heavily on external suppliers for production. As a result,
performance management extends beyond internal operations and places greater
emphasis on monitoring supplier performance throughout an international supply
network.
A key finding is that supplier scorecards are the main tool used to monitor per-
formance. These scorecards assess suppliers across several dimensions, including
quality, delivery reliability, regulatory compliance, and sustainability performance.
By including sustainability indicators within the same scorecards used to evaluate
supplier quality, the company manages both objectives through a single perfor-
mance management system. Supplier performance is therefore monitored continu-
ously throughout the relationship rather than only during the initial qualification
stage. This approach allows the company to identify performance issues early and
work with suppliers to improve both quality and sustainability over time.
These findings support Seuring and Müller (2008), who argue that environmental
impacts in global supply chains often occur upstream during raw material extraction,
component manufacturing, and supplier operations. As a result, organizations need
to extend quality management practices beyond their own facilities and monitor
sustainability performance across the entire supply chain. The telecommunications
company illustrates this approach by using supplier performance reviews to coordi-
nate quality and sustainability across a large international supplier network. Rather
than managing these objectives separately, both are incorporated into the same gov-
ernance process.
Another important characteristic of the telecommunications company is its reliance
on measurable sustainability data. Carbon emissions, circularity indicators, sup-
plier compliance records, and environmental documentation are treated as standard
performance measures alongside traditional quality indicators. Collecting and re-
viewing this information allows managers to monitor progress objectively while also
responding to increasing regulatory and stakeholder expectations for environmen-
tal reporting. Instead of creating separate sustainability reports for operational
decision-making, environmental performance becomes part of regular supplier re-
views and procurement activities. This finding is consistent with Siva et al. (2016),
who argue that sustainability integration is more effective when environmental in-
dicators are included within existing organizational performance measurement sys-
tems.
Compared with the hygiene company, the telecommunications company uses a more
structured and data-driven approach to performance management. This reflects
the complexity of managing a global supplier network, where maintaining visibility
across multiple suppliers is essential for ensuring quality, compliance, and sustain-
ability. In this case, performance management focuses less on improving manufactur-
ing processes and more on coordinating supplier performance across organizational
boundaries.
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The construction company represents a different approach because of the long life-
cycle of its products. Unlike the other two industries, buildings remain in operation
for many decades, meaning that performance cannot be evaluated only by the qual-
ity of construction or the successful completion of a project. Instead, performance
management focuses on how well buildings continue to perform throughout their
entire lifecycle.
The findings show that environmental performance is closely linked to building dura-
bility, operational efficiency, lifecycle emissions, and certification requirements. As
a result, performance management extends beyond the construction phase and con-
siders whether buildings continue to deliver environmental and functional value after
they have been completed. Sustainability indicators therefore become closely con-
nected with long-term quality performance rather than short-term project outcomes.
This means that decisions made during the design and construction stages continue
to influence environmental performance for many years.
This long-term perspective reflects the principles of sustainable asset management
described by Bocken et al. (2014). Investing in higher-quality materials, energy-
efficient building systems, and preventive maintenance may increase the complexity
of a project at the beginning, but these investments reduce environmental impacts
and operating costs throughout the building’s lifecycle. Performance management
therefore evaluates quality not only in terms of immediate project delivery but also
according to the long-term value created by the building. Sustainability expands
the focus of quality management from completing a successful project to ensuring
that the building performs effectively over its entire operational life.
The findings also show that external certification systems play an important role in
performance management within the construction company. Green building certifi-
cations and science-based climate targets provide recognized benchmarks that com-
plement traditional quality measures. These frameworks help the company monitor
environmental performance using standardized criteria while supporting continuous
improvement. Rather than replacing existing quality requirements, they broaden
the definition of project success by including environmental performance alongside
traditional measures of quality, cost, and project delivery.
The comparison shows that combining quality and sustainability indicators does
not remove the differences between these performance objectives. Quality indica-
tors such as defects, reliability, and delivery performance are often directly linked
to current operational requirements, while sustainability indicators may concern
longer-term environmental outcomes. This difference becomes particularly visible
across the three cases. The hygiene company needs to monitor sustainability while
maintaining high-volume and responsive operations. The telecommunications com-
pany must coordinate sustainability indicators across a large international supplier
network, where environmental data and supplier performance can be difficult to
monitor consistently. In construction, performance is assessed over a much longer
period, meaning that environmental benefits and quality outcomes may only become
visible after the project has been completed. Thus, organizations need to balance
immediate operational performance with longer-term sustainability objectives.
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Overall, the construction company demonstrates that performance management is
closely connected with lifecycle thinking. Because buildings have long operational
lives, the company can evaluate quality and sustainability over an extended pe-
riod and invest in improvements that provide long-term environmental and opera-
tional benefits. This differs from industries with shorter product lifecycles, where
performance management is more closely linked to production efficiency and rapid
operational improvements.

5.3 Corrective Action Plans (CAP)

Corrective Action Plans (CAP) are one of the core elements of Quality Management
Systems (QMS). They help organizations identify problems, investigate their root
causes, implement corrective measures, and prevent similar issues from occurring
again. Traditionally, CAP has focused on product defects, process failures, cus-
tomer complaints, and supplier quality issues through structured problem-solving
and continuous improvement (ISO 9001:2015). However, the findings of this study
show that corrective actions now cover a much broader range of issues. Environmen-
tal non-conformities, supplier sustainability performance, carbon reduction targets,
and circular economy objectives are increasingly managed through the same correc-
tive action plans that have traditionally been used for quality improvement. Rather
than developing separate systems for sustainability, the three case companies ex-
tend their existing quality management practices to address both operational and
environmental performance.
Across all three organizations, corrective actions follow the principles of continuous
improvement that are central to Quality Management Systems. Deviations are iden-
tified through audits, supplier evaluations, or performance monitoring. The causes
of these deviations are then investigated, improvement actions are implemented,
and their effectiveness is reviewed. This process reflects the Plan–Do–Check–Act
(PDCA) cycle embedded in ISO 9001 and demonstrates that sustainability is im-
proved through structured learning and continuous improvement rather than iso-
lated environmental initiatives. Although the overall process is similar across the
three companies, the way corrective actions are applied differs according to industry
characteristics and Product Time-Value Sensitivity (MVT).
The hygiene company demonstrates a highly collaborative approach to corrective
actions. Instead of immediately replacing suppliers that do not meet new sustain-
ability expectations, the company focuses on supplier development and continuous
improvement. Environmental shortcomings are generally viewed as opportunities to
work with suppliers and improve their capabilities rather than as automatic reasons
for ending the business relationship. This reflects the company’s understanding that
achieving long-term sustainability goals depends on developing supplier capabilities
across the supply chain instead of relying only on supplier replacement.
This finding is consistent with the supplier development literature, which suggests
that collaborative improvement often creates more sustainable long-term results
than purely transactional purchasing relationships (Krause et al., 2000). Rather
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than focusing only on compliance, the company works with suppliers through regu-
lar communication, technical support, and the gradual introduction of cleaner pro-
duction methods. As a result, sustainability becomes part of the same continuous
improvement philosophy that has traditionally guided quality management.
However, collaboration has clear limits. The findings show that suppliers are ex-
pected to demonstrate both commitment and the ability to improve. If suppliers
repeatedly fail to correct significant environmental issues or do not meet manda-
tory sustainability requirements, corrective actions become more restrictive. The
company may reduce purchasing volumes or eventually remove the supplier from
its supply base. This shows that environmental performance is treated in the same
way as critical quality failures. Sustainability is therefore no longer considered an
optional objective but has become an important requirement within supplier quality
management.
Another important finding is the close connection between corrective actions and the
company’s circular supply chain activities. Within its closed-loop recycling system,
contamination of recycled materials creates both a quality problem and a sustain-
ability challenge. Instead of focusing only on correcting defects after production,
the company increasingly addresses the causes of these problems earlier in the sup-
ply chain. Corrective actions therefore include improving waste sorting practices,
encouraging customer participation, and providing clear guidance on material col-
lection. These activities help improve the quality of recycled materials before they
return to the production process.
This finding extends the traditional role of CAP beyond internal manufacturing
operations. Corrective actions are no longer limited to solving problems inside the
factory but also involve suppliers, logistics partners, and even customers. This
broader approach supports the circular economy perspective proposed by Bocken et
al. (2014), which argues that maintaining material quality across multiple product
life cycles requires cooperation between different stakeholders throughout the supply
chain.
Overall, the hygiene company shows that corrective actions have developed from a
process for solving quality problems into a broader improvement mechanism that
supports both operational performance and sustainability. Existing CAP procedures
are not replaced by separate environmental processes. Instead, they are expanded
to include sustainability objectives while maintaining the same structured approach
to continuous improvement. This allows the company to improve supplier perfor-
mance, support circular material flows, and strengthen environmental performance
without creating additional management systems.
The telecommunications company demonstrates a different approach to corrective
actions because of the complexity of its global supplier network. Since most man-
ufacturing activities are carried out by external suppliers, corrective actions focus
less on internal production processes and more on supplier performance and gover-
nance. When deviations are identified through supplier evaluations or performance
reviews, the company initiates structured improvement plans to restore compliance
with quality, delivery, and sustainability requirements.
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Supplier scorecards play a central role in this process. Suppliers with unsatisfactory
performance are expected to develop and implement corrective action plans that ad-
dress the identified problems. Their progress is monitored over time to ensure that
the required improvements are achieved. If suppliers repeatedly fail to improve,
the company may reduce future business opportunities or replace them. Corrective
actions therefore become an important mechanism for ensuring that quality and sus-
tainability expectations are maintained throughout the supplier relationship rather
than only during supplier qualification.
Compared with the hygiene company, the telecommunications company relies more
on standardized procedures and formal governance. This reflects the challenges of
managing a large international supplier network where suppliers operate in different
countries and under different regulatory conditions. As suggested by Seuring and
Müller (2008), sustainable supply chain management increasingly depends on gov-
ernance systems that can monitor environmental performance across organizational
boundaries. The telecommunications company demonstrates this by using correc-
tive actions not only to solve operational problems but also to strengthen supplier
accountability, regulatory compliance, and sustainability performance throughout
the supply chain.
Another important finding is the growing role of data verification in the corrective
action plan. Environmental reports, emissions data, supplier declarations, and com-
pliance records are regularly reviewed to identify inconsistencies or missing informa-
tion that require further investigation. As a result, corrective actions increasingly
address the quality of sustainability data as well as the quality of products and
processes. This reflects the increasing importance of reliable environmental infor-
mation as organizations respond to growing stakeholder expectations and regulatory
requirements related to sustainability reporting.
The construction company applies a different corrective action approach because of
the long operational life of its products. Since buildings remain in use for many
decades, decisions made during planning and construction can have environmental
and financial consequences long after a project has been completed. For this rea-
son, corrective actions focus more on preventing problems than on correcting them
after they occur. Many improvement activities take place during project planning,
material selection, and design reviews before construction begins.
This preventive approach is closely aligned with the principles of Total Quality
Management (TQM), which emphasize preventing defects rather than correcting
failures after they occur (Oakland, 2014). The findings show that sustainability fur-
ther strengthens this preventive philosophy because decisions related to construction
materials, energy systems, and building design determine much of a building’s envi-
ronmental performance throughout its lifecycle. As a result, corrective actions are
integrated into planning activities, supplier collaboration, lifecycle assessments, and
design reviews instead of relying mainly on inspections after construction has been
completed.
The findings also show that long-term supplier relationships support continuous or-
ganizational learning. Because many suppliers work with the company on multiple

51



5. Analysis

projects, the knowledge gained from one project can be applied to future devel-
opments. Lessons learned from previous corrective actions are incorporated into
procurement decisions, design standards, and sustainability requirements. In this
way, corrective actions improve not only the current project but also the organiza-
tion’s capabilities over time. This demonstrates that CAP contributes to long-term
learning and continuous improvement rather than simply solving individual opera-
tional problems.
Comparing the three companies reveals several common patterns. First, correc-
tive actions are no longer limited to traditional quality problems such as product
defects or process failures. Environmental non-conformities, supplier sustainability
performance, carbon reduction targets, and circular economy objectives now trig-
ger the same structured improvement processes used for quality management. This
supports the findings of Siva et al. (2016), who argue that sustainability is more
effectively managed when environmental issues are incorporated into existing man-
agement systems rather than handled separately.
Second, all three organizations place greater emphasis on preventing problems in-
stead of only correcting them after they occur. Corrective actions increasingly focus
on identifying the root causes of quality and sustainability issues and eliminating
them before they affect future performance. Whether through supplier development,
governance systems, preventive planning, or improved stakeholder collaboration, the
companies use CAP to strengthen both operational performance and sustainability.
This reflects the continuous improvement philosophy that forms the foundation of
modern Quality Management Systems.
Although the companies share these common principles, the implementation of cor-
rective actions differs according to Product Time-Value Sensitivity (MVT). In the
hygiene company, which represents a high-MVT industry, corrective actions focus
on improving supplier performance while maintaining production continuity. Be-
cause production depends on a reliable supply of raw materials, developing existing
suppliers is often more effective than replacing them. Corrective actions therefore
balance operational responsiveness with long-term environmental improvement.
The telecommunications company represents a medium-MVT industry, where cor-
rective actions primarily strengthen governance across a complex international sup-
plier network. Standardized procedures, supplier scorecards, and structured im-
provement programmes ensure that quality, sustainability, and compliance require-
ments are applied consistently across multiple suppliers and countries. In this con-
text, corrective actions mainly support supply chain transparency, accountability,
and regulatory compliance.
The construction company represents the lowest level of Product Time-Value Sen-
sitivity. Because buildings have long operational lifecycles, corrective actions focus
on preventive planning, lifecycle thinking, and continuous organizational learning.
Sustainability is therefore integrated into project planning, supplier collaboration,
and design decisions rather than relying on rapid corrective interventions after con-
struction has started.
The findings also show that corrective actions can become more complex when
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sustainability issues are added to traditional quality problems. In the hygiene com-
pany, corrective actions may require supplier development rather than immediate
supplier replacement because maintaining supply continuity is important. In the
telecommunications company, corrective actions often depend on cooperation with
suppliers across different countries and organizational contexts, which can make
implementation and follow-up more complex. In construction, many sustainability-
related decisions need to be addressed before problems occur because changes after
construction can be costly and difficult to implement. Corrective action therefore
involves a balance between immediate problem solving, preventive planning, sup-
plier relationships, and long-term sustainability objectives.
Overall, the findings show that Corrective Action Plans have developed into one of
the main mechanisms for integrating sustainability into Quality Management Sys-
tems. Environmental issues are increasingly managed using the same structured
problem-solving methods that have traditionally been used to improve quality. This
enables organizations to improve operational performance and sustainability at the
same time without creating separate management systems. The comparison of the
three cases also shows that while the principles of CAP remain consistent across in-
dustries, their practical implementation depends on product lifecycle characteristics
and operational context. Product Time-Value Sensitivity provides a useful explana-
tion for these differences by showing how organizations adapt the same quality man-
agement principles to meet the specific requirements of their industries while pursu-
ing the shared goal of integrating quality management and sustainability throughout
the supply chain.

5.4 Data Quality and Traceability Systems
Data quality and traceability have become increasingly important for integrating
quality management and sustainability within modern supply chains. Traditionally,
Quality Management Systems (QMS) have used traceability, document control, and
process verification to ensure product quality, regulatory compliance, and consistent
operations. However, the findings of this study show that traceability now covers
much more than product quality. Organizations increasingly collect and manage
environmental information throughout the product lifecycle, including supplier sus-
tainability performance, carbon emissions, recycled material content, lifecycle data,
and circular material flows. Rather than developing separate systems for sustainabil-
ity information, the three case companies extend their existing quality management
systems to ensure that environmental data is accurate, consistent, and traceable.
This allows sustainability information to support operational decision-making in
the same way as traditional quality data.
This finding supports the integration perspective proposed by Siva et al. (2016),
who argue that quality management provides the organizational structure needed to
support sustainability initiatives. Collecting environmental information alone is not
enough. Organizations must also ensure that the data is reliable, standardized, and
available throughout the supply chain. Without accurate information, companies
cannot evaluate supplier performance, monitor environmental targets, or demon-
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strate compliance with increasingly demanding reporting requirements. Therefore,
high-quality data is not simply an administrative requirement but an important
condition for successfully integrating sustainability into supply chain management.
The hygiene company demonstrates how traceability supports sustainability within
a circular supply chain. Unlike traditional linear supply chains, where raw materials
are purchased from certified suppliers, the company’s recycling system introduces a
different material flow in which end-users become suppliers of secondary raw ma-
terials. As a result, traceability extends beyond monitoring supplier production
processes and also includes the collection, transportation, and recycling of recovered
materials. Maintaining material quality throughout these activities becomes essen-
tial for both product quality and environmental performance.
The findings show that the company manages this challenge through standardized
collection procedures, visual inspections, and process controls that ensure recycled
materials meet the required quality standards before entering production. These
activities extend traditional quality traceability beyond manufacturing and into re-
verse logistics. Instead of monitoring material quality only during production, the
company follows materials throughout the circular supply chain. This approach sup-
ports the circular economy framework proposed by Bocken et al. (2014), which em-
phasizes that maintaining material value across multiple product life cycles requires
continuous information sharing between all participants in the recovery process.
Another important finding is that traceability helps the company verify the environ-
mental benefits of its circular initiatives. The organization monitors recycled ma-
terial content, evaluates alternative raw materials, and uses Life Cycle Assessment
(LCA) to measure the environmental impact of recycled materials. These measure-
ments provide evidence that environmental improvements are achieved while main-
taining product quality. Reliable data therefore supports both operational decision-
making and long-term sustainability objectives.
Overall, the hygiene company demonstrates that data quality and traceability have
become essential for managing circular supply chains. Existing quality management
systems are expanded to monitor environmental information alongside traditional
quality data. This allows the company to maintain product quality, improve re-
source efficiency, and verify the environmental performance of recycled materials
through a single, integrated information system.
The telecommunications company demonstrates the highest level of formalization in
managing data quality and traceability among the three case companies. Because it
operates through a large global supplier network, the company depends heavily on
standardized documentation and supplier reporting to monitor sustainability perfor-
mance. Environmental information, including carbon emissions, supplier compliance
records, responsible sourcing data, and circularity indicators, is integrated into pro-
curement processes and supplier management systems. This allows managers to
evaluate quality and sustainability using the same information infrastructure.
The extensive use of data reflects the complexity of global electronics supply chains.
Unlike organizations that mainly monitor internal manufacturing processes, the
telecommunications company depends on information provided by suppliers across
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different countries and organizational levels. As a result, the quality of sustainabil-
ity data becomes as important as the quality of the products themselves. Supplier
declarations, audit reports, compliance documents, and environmental disclosures
all become essential sources of information for monitoring supplier performance and
supporting decision-making.
The findings also show that traceability plays an important role in risk management.
Reliable supplier information allows the company to identify environmental risks,
verify compliance with internal requirements, and monitor progress towards sustain-
ability objectives. This finding supports Seuring and Müller (2008), who argue that
transparency across the supply chain is essential for sustainable supply chain man-
agement. The case demonstrates that high-quality information supports not only
operational quality but also environmental governance and supplier accountability
across a complex international network.
Compared with the hygiene and telecommunications companies, the construction
company applies traceability from a long-term lifecycle perspective. Buildings re-
main in operation for many decades, meaning that quality and environmental infor-
mation must remain available long after construction has been completed. Mate-
rial specifications, Environmental Product Declarations (EPDs), certification doc-
uments, and building performance records therefore become important sources of
information throughout the building’s lifecycle.
Rather than supporting rapid production decisions, traceability enables informed
decision-making during maintenance, refurbishment, renovation, and eventual de-
molition. Reliable documentation helps future stakeholders understand the envi-
ronmental characteristics of construction materials and supports decisions related
to reuse, recycling, or replacement. In this way, traceability contributes directly to
circular construction by preserving information that allows materials to be managed
more effectively throughout the building’s life.
The findings also show that sustainability information has become an important
addition to traditional quality documentation. Historically, construction records fo-
cused mainly on structural quality, technical specifications, and regulatory compli-
ance. However, environmental information is now given similar importance because
organizations increasingly need to monitor lifecycle carbon emissions, green building
certifications, and long-term environmental performance. As a result, traceability
systems now support both quality assurance and sustainable asset management.
Comparing the three companies reveals several common patterns. First, traceability
has expanded beyond its traditional role of ensuring product quality and regulatory
compliance. The companies now collect environmental, social, and circular economy
information alongside traditional quality records. This shows that sustainability re-
quires the same level of documentation, standardization, and process control that
has traditionally supported quality management.
Second, the findings demonstrate that data quality is essential for effective decision-
making. Organizations cannot monitor carbon emissions, recycled material use, sup-
plier sustainability performance, or other environmental objectives without reliable
and standardized information. Existing quality management practices, including
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document control, auditing, verification, and standardized reporting, provide the
structure needed to ensure that sustainability information is accurate, consistent,
and comparable over time. Instead of creating new information systems, the compa-
nies strengthen their existing quality management processes to support both quality
and sustainability.
The comparative analysis also shows that Product Time-Value Sensitivity (MVT)
influences how traceability is applied in different industries. In the hygiene com-
pany, which represents a high-MVT industry, traceability focuses on maintaining
material quality within fast-moving circular material flows while supporting quick
operational decisions. The telecommunications company represents a medium-MVT
industry, where traceability mainly improves transparency across a complex inter-
national supplier network through standardized documentation and reporting. In
contrast, the construction company represents a low-MVT industry, where trace-
ability focuses on preserving information that supports lifecycle management over
many decades.
These findings extend the existing literature by showing that traceability should no
longer be viewed only as a quality assurance tool. Instead, it has become an impor-
tant mechanism for integrating quality management and sustainability within sup-
ply chain operations. As organizations increasingly adopt circular economy practices
and respond to growing ESG reporting requirements, reliable information becomes
essential for supporting both operational performance and environmental credibility.
Rather than developing separate sustainability databases, the three case companies
demonstrate that existing Quality Management Systems provide a strong founda-
tion for managing environmental information alongside traditional quality data.
The findings also indicate that integrating sustainability into existing data and trace-
ability systems creates challenges related to the availability, consistency, and verifica-
tion of information. This is particularly evident in the telecommunications company,
where sustainability information must be collected from a large and geographically
distributed supplier network. Supplier declarations, environmental reports, com-
pliance records, and emissions data may come from different sources and therefore
require verification. In the hygiene company’s circular supply chain, traceability
also depends on the quality of materials collected from customers, making informa-
tion and material quality partly dependent on actors outside the company’s direct
control. In construction, the challenge is maintaining reliable material and environ-
mental information over a much longer period. These differences show that data
quality is not only a supporting mechanism for integration but also a practical chal-
lenge that organizations need to manage.
Overall, the findings suggest that data quality and traceability support all the an-
alytical themes discussed in this chapter. Supplier evaluation depends on reliable
sustainability information when selecting and developing suppliers. Performance
management requires accurate environmental data to monitor progress and measure
improvement. Corrective Action Plans rely on trustworthy information to identify
the root causes of operational and environmental problems. Together, these findings
show that traceability provides the information foundation that allows quality man-
agement and sustainability to be integrated consistently throughout supply chain
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operations.

5.5 Cross-case Synthesis
The cross-case analysis shows that although the three case companies operate in dif-
ferent industries with different products, supply chain structures, and sustainability
challenges, they share a common approach to integrating sustainability into Quality
Management Systems (QMS). Rather than developing separate sustainability man-
agement systems, all three companies build on their existing quality management
practices to support environmental and social objectives. Supplier evaluation, per-
formance management, corrective action plans, and data quality and traceability
work together as complementary mechanisms that integrate sustainability into ev-
eryday supply chain activities.
This finding supports previous research suggesting that quality management and
sustainability should be viewed as complementary rather than separate manage-
ment approaches (Bastas and Liyanage, 2018). Across all three organizations, sus-
tainability is managed through existing quality management practices, including
supplier audits, performance measurement, continuous improvement, corrective ac-
tions, and integrated management systems. Instead of replacing traditional quality
management, sustainability expands its scope by including environmental and social
performance alongside traditional quality objectives.
Although the companies follow similar quality management principles, the findings
show that they apply these principles differently depending on their operational con-
text. Product Time-Value Sensitivity (MVT) provides a useful explanation for these
differences and represents one of the main theoretical contributions of this study.
Previous research has established that quality management supports sustainability,
but less attention has been given to how product characteristics influence the way
this integration is implemented. The findings suggest that MVT helps explain why
organizations adopt different approaches while working towards similar sustainabil-
ity goals.
The hygiene company, representing a high-MVT industry, prioritizes speed, flexibil-
ity, and operational responsiveness. Because production depends on a continuous
supply of materials and products have relatively short lifecycles, quality and sus-
tainability are integrated through rapid supplier qualification, continuous supplier
development, waste reduction, and efficient circular material flows. In this context,
environmental improvements must support operational efficiency without disrupting
production. As a result, sustainability becomes closely linked to lean operations and
continuous improvement.
The telecommunications company represents a medium-MVT industry, where prod-
ucts require long operational reliability while the supply chain is globally distributed
and technologically complex. In this case, sustainability integration focuses on gov-
ernance, transparency, and supplier coordination. Supplier evaluation, performance
management, corrective actions, and traceability systems are used to monitor quality
and sustainability across multiple suppliers and organizational boundaries. Rather
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than emphasizing manufacturing efficiency alone, the company prioritizes structured
management systems that improve visibility, regulatory compliance, and supplier ac-
countability throughout the supply chain.
The construction company, representing a low-MVT industry, follows a different
integration strategy because of the long lifecycle of its products. Since buildings
remain in operation for many decades, sustainability is integrated through lifecy-
cle planning, preventive management, long-term supplier collaboration, and con-
tinuous organizational learning. Decisions made during design and construction
affect environmental performance throughout the building’s operational life. As a
result, quality management and sustainability are closely connected through long-
term planning, durable asset performance, and lifecycle thinking.
Together, these findings show that Product Time-Value Sensitivity influences not
only supply chain design but also the way quality management and sustainabil-
ity are integrated. High-MVT industries emphasize operational flexibility and fast
decision-making. Medium-MVT industries focus on governance, coordination, and
transparency across complex supplier networks. Low-MVT industries prioritize long-
term value creation, preventive planning, and lifecycle optimization. Although
these operational priorities differ, all three companies rely on the same quality
management principles, including continuous improvement, standardized processes,
evidence-based decision-making, supplier collaboration, and systematic problem-
solving.
Another important finding is that the role of Quality Management Systems has
expanded. Traditionally, QMS focused on product quality, customer satisfaction,
and process control. The findings of this study suggest that QMS now plays a
broader strategic role by supporting multiple organizational objectives at the same
time. Environmental performance, carbon reduction, circular economy initiatives,
supplier responsibility, and regulatory compliance are increasingly managed through
existing quality management processes rather than through separate sustainability
systems. This demonstrates how QMS has evolved from a quality assurance tool into
a broader management platform that supports sustainable business development.
The analysis also shows that successful sustainability integration depends less on
introducing new management tools and more on adapting existing organizational
capabilities. Across all three companies, sustainability is incorporated into familiar
quality management activities rather than supported by completely new organiza-
tional structures (Siva et al., 2016). Supplier audits include environmental criteria,
performance measurement systems monitor sustainability indicators, corrective ac-
tion plans address environmental issues, and traceability systems capture lifecycle
information alongside traditional quality records. These findings suggest that or-
ganizations can strengthen sustainability performance by building on established
quality management practices instead of creating parallel management systems.
From a managerial perspective, the findings indicate that organizations should avoid
applying the same sustainability approach across different industries without consid-
ering their operational context. Although the four integration mechanisms identified
in this study are relevant across all three cases, their implementation should reflect

58



5. Analysis

product characteristics and supply chain requirements. High-MVT industries benefit
from flexible supplier development and rapid process improvement. Medium-MVT
industries require strong governance, standardized reporting, and transparent sup-
plier performance management. Low-MVT industries gain greater benefits from
long-term supplier collaboration, preventive planning, and lifecycle management.
Managers should therefore view sustainability integration as an extension of ex-
isting quality management practices that must be adapted to the needs of their
industry.
Overall, the cross-case synthesis shows that integrating quality management and sus-
tainability involves both common principles and industry-specific practices. Contin-
uous improvement, supplier collaboration, standardized performance measurement,
and evidence-based decision-making provide a common foundation across all three
organizations. At the same time, the way these principles are applied depends on
product lifecycle characteristics and Product Time-Value Sensitivity. By introduc-
ing MVT as an explanatory perspective, this study extends existing research on
sustainable quality management and provides a clearer understanding of why or-
ganizations use different integration strategies while pursuing similar sustainability
objectives.
The findings presented in this chapter provide the basis for answering the research
questions introduced in Chapter 1. Building on the cross-case analysis, the next
chapter discusses the theoretical and practical implications of the findings, outlines
the limitations of the study, and suggests directions for future research.
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6
Discussion and Conclusion

This study aimed to investigate how quality management and sustainability are
integrated within supply chain operations and how this integration differs across in-
dustries with different levels of Product Time-Value Sensitivity (MVT). Using a com-
parative multiple-case study of a hygiene company, a telecommunications company,
and a construction company, the findings show that sustainability is increasingly
incorporated into existing Quality Management Systems (QMS) rather than being
managed through separate organizational structures. Although the three companies
operate in different industries with different operational conditions, they share a
common approach by using established quality management practices to support
sustainability. At the same time, the study shows that the way these practices are
applied depends on product characteristics, supply chain complexity, and product
lifecycle requirements.
This chapter discusses the findings in relation to the literature and the theoretical
framework presented in Chapter 2. It explains how the findings answer the research
questions, highlights the study’s theoretical contributions, and discusses the prac-
tical implications for organizations seeking to integrate sustainability into quality
management.

6.1 Integration of Quality Management and Sus-
tainability within Supply Chain Operations

One of the main findings of this study is that Quality Management Systems provide
the operational foundation for integrating sustainability into supply chain oper-
ations. Instead of creating separate sustainability management systems, all three
case companies incorporate environmental and social objectives into existing quality
management practices, including supplier audits, performance measurement, con-
tinuous improvement, corrective actions, and standardized operating procedures.
This shows that sustainability is managed through familiar organizational processes
rather than through independent structures.
This finding supports previous research suggesting that Quality Management Sys-
tems provide an effective platform for sustainability integration (Siva et al., 2016;
Bastas and Liyanage, 2018). Traditionally, quality management has focused on pro-
cess control, customer satisfaction, evidence-based decision-making, and continuous
improvement. The findings of this study suggest that these same principles can
also support environmental and social objectives. Rather than replacing quality
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management, sustainability extends its scope by broadening the definition of or-
ganizational performance to include environmental and social outcomes alongside
traditional quality objectives.
The findings also show that integration takes place throughout the supply chain
rather than only within internal operations. Sustainability considerations influence
supplier selection, supplier development, manufacturing activities, product design,
reverse logistics, and lifecycle management. This supports the sustainable supply
chain management perspective proposed by Seuring and Müller (2008), which ar-
gues that environmental performance depends on effective coordination across orga-
nizational boundaries. In this study, quality management extends beyond internal
process control and becomes a mechanism for coordinating sustainability through-
out the supply chain.
Another important finding is the changing role of quality itself. Traditionally, qual-
ity has been associated with meeting customer requirements, product conformity,
and process consistency. However, the findings suggest that organizations increas-
ingly define quality more broadly by including environmental responsibility, resource
efficiency, circularity, and lifecycle performance. This indicates that sustainability is
no longer viewed as a separate organizational objective but as an important aspect
of delivering high-quality products, processes, and supplier relationships.
The results also demonstrate that integrating sustainability into existing Quality
Management Systems offers practical advantages for organizations. Instead of in-
troducing new management structures, companies build on processes that employees
already understand and use in their daily work. Supplier evaluations, performance
reviews, corrective action procedures, and traceability systems are expanded to in-
clude environmental and social considerations without changing their overall pur-
pose. This allows organizations to manage quality and sustainability together while
reducing unnecessary duplication of activities and management systems.
Although the three case companies apply these practices differently, they all demon-
strate the same underlying principle. Sustainability is integrated by extending exist-
ing quality management routines rather than replacing them with separate sustain-
ability initiatives. This suggests that mature Quality Management Systems provide
organizations with a strong foundation for responding to increasing environmental
expectations while maintaining operational efficiency and continuous improvement.
Overall, the findings reinforce the view that quality management and sustainability
should not be considered separate management philosophies. Instead, they comple-
ment one another by using the same organizational principles to achieve broader
operational objectives. Continuous improvement, standardized processes, evidence-
based decision-making, and supplier collaboration support not only product quality
but also environmental and social performance. The findings therefore strengthen
the argument that Quality Management Systems can play a central role in support-
ing sustainable supply chain management across different industries.
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6.2 Integration Challenges and Trade-offs

Addressing the second research question, the findings show that integrating quality
management and sustainability is not always a straightforward process. Instead,
organizations must continuously balance environmental ambitions with established
quality requirements. Across all three case companies, managers described situations
where sustainability initiatives introduced new operational and technical challenges
that required careful decision-making. These findings support Hahn et al. (2010),
who argue that organizations frequently face trade-offs between economic, environ-
mental, and social objectives, as well as Wu and Pagell (2011), who emphasize
that sustainable supply chain decisions often involve balancing competing priorities
rather than optimizing a single objective.
One of the main challenges identified in this study concerns the use of recycled
and alternative materials. While these materials contribute to sustainability objec-
tives, they may not always perform in the same way as conventional materials. This
creates tensions with established quality requirements related to reliability, function-
ality, and product performance (Gimenez and Tachizawa, 2012). The telecommuni-
cations company provides a clear example of this challenge. The findings show that
recycled plastics are being introduced into radio equipment; however, any change
in material composition must first satisfy strict technical requirements because the
material directly affects signal transmission. As a result, new materials undergo ex-
tensive testing and validation before they can be implemented in commercial prod-
ucts. These findings indicate that sustainability initiatives are introduced gradually
to ensure that product reliability and performance are maintained.
A similar challenge was observed in the hygiene company, where increasing the
use of recycled plastics required adjustments to existing production processes. The
findings showed that recycled materials differed from virgin materials in terms of
purity and consistency, which could influence both product appearance and physical
performance. To address these challenges, production parameters were adjusted to
maintain the required quality while increasing recycled material content. This illus-
trates that achieving sustainability objectives often depends not only on introducing
new materials but also on adapting manufacturing processes to maintain consistent
product quality. These observations are consistent with Bastas and Liyanage (2018),
who argue that environmental objectives may create tensions with traditional qual-
ity measures such as defect rates, product consistency, and production efficiency.
The construction company demonstrates a different type of integration challenge.
Because buildings remain in use for several decades, decisions regarding recycled
or reused materials must also consider long-term quality, safety, and regulatory re-
quirements. The findings indicate that uncertainty regarding warranties, insurance,
material history, and potential hazardous substances may limit the use of reused
construction materials. In this context, managers must balance the environmental
benefits of extending material lifecycles with the responsibility to ensure long-term
structural performance and regulatory compliance. This reflects the circular econ-
omy perspective proposed by Bocken et al. (2014), where slowing resource loops
contributes to sustainability but requires careful management to maintain product
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quality and long-term performance.
Across all three case companies, the findings suggest that quality requirements con-
tinue to provide the baseline for operational decision-making. Sustainability initia-
tives are not implemented at the expense of product safety, functionality, or reliabil-
ity. Instead, organizations seek ways to achieve environmental improvements while
maintaining established quality standards. This often involves adapting production
processes, extending material validation activities, strengthening supplier collabo-
ration, or introducing additional quality controls before sustainable alternatives are
implemented.
These findings also provide a broader insight into the relationship between quality
management and sustainability. Rather than representing competing management
approaches, the findings suggest that quality management provides the operational
discipline needed to implement sustainability in a controlled and systematic way.
Existing quality management practices—including testing, validation, supplier de-
velopment, process control, and continuous improvement—allow organizations to
introduce sustainability initiatives while reducing operational risks. This supports
Carter and Rogers’ (2008) argument that sustainability becomes more effective when
it is integrated into existing operational processes rather than managed as a separate
organizational initiative.

6.3 The Influence of Product Time-Value Sensi-
tivity

Although all three case companies integrate sustainability into their Quality Man-
agement Systems, the findings show that they do so in different ways. The compar-
ative analysis suggests that these differences can largely be explained by Product
Time-Value Sensitivity (MVT). This represents one of the main theoretical contri-
butions of the study. While previous research has examined the relationship between
quality management and sustainability, less attention has been given to how prod-
uct characteristics influence the practical implementation of this integration. The
findings indicate that MVT provides a useful perspective for understanding why
organizations adopt different approaches while pursuing similar sustainability ob-
jectives.
The hygiene company represents a high-MVT industry, where products have short
lifecycles and production depends on a continuous flow of materials. Under these
conditions, sustainability initiatives need to be implemented without reducing pro-
duction speed or operational flexibility. As a result, the company focuses on rapid
supplier qualification, supplier development, waste reduction, and efficient circular
material flows. Improving resource efficiency not only supports environmental ob-
jectives but also improves production performance by reducing material waste and
increasing process efficiency. This shows that sustainability and operational perfor-
mance can be improved simultaneously when environmental initiatives are closely
connected to existing quality management practices.
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The telecommunications company represents a medium-MVT industry. Although
its products are expected to perform reliably over a long period, the company oper-
ates in a rapidly changing technological environment with a complex global supplier
network. Consequently, sustainability integration focuses less on internal produc-
tion processes and more on supplier governance, standardized performance measure-
ment, and traceability. These management practices improve visibility across the
supply chain and help ensure that quality, environmental requirements, and regu-
latory standards are consistently applied throughout the supplier network. In this
context, sustainability depends on effective coordination and information sharing
across multiple organizational boundaries.
The construction company represents a low-MVT industry, where products remain
in use for many decades. Because of these long product lifecycles, organizations can
adopt a much longer planning horizon when integrating sustainability into their op-
erations. The findings show that sustainability is mainly supported through lifecycle
planning, preventive management, careful material selection, and long-term collab-
oration with suppliers. Rather than focusing on rapid operational improvements,
the company emphasizes decisions that improve building performance and reduce
environmental impacts throughout the asset’s entire lifecycle.
These findings extend Blackburn et al.’s (2004) Product Time-Value Sensitivity
framework beyond its original application in supply chain design. Previous studies
mainly used the framework to explain differences in logistics, inventory management,
and operational responsiveness. The findings of this study suggest that MVT also
influences how organizations design and apply their management systems. Product
characteristics shape not only operational decisions but also the mechanisms used to
integrate sustainability into Quality Management Systems. This provides a broader
understanding of how operational context influences sustainability integration across
different industries.

6.4 Theoretical Contributions

The findings of this study suggest that the integration of quality management and
sustainability cannot be understood independently of the operational context in
which organizations operate. While previous research has emphasized the bene-
fits of integrated management systems (Siva et al., 2016) and the importance of
buyer power in Sustainable Supply Chain Management (Touboulic et al., 2014), the
empirical findings indicate that both management system integration and supplier
relationships are influenced by product characteristics, operational requirements,
and supply chain context.
Previous studies generally argue that integrating Quality Management Systems
(QMS) and Environmental Management Systems (EMS) reduces administrative du-
plication and improves organizational coordination (Siva et al., 2016). The findings
of this study support this argument in the hygiene company, where multiple ISO
standards are integrated into a common management system to support continu-
ous, high-volume production. However, the telecommunications and construction
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companies demonstrate that formal integration is not always considered the most
appropriate solution. Instead, these organizations rely on shared quality manage-
ment practices, cross-functional collaboration, and common improvement methods
while maintaining greater flexibility in how quality and sustainability are managed.
This suggests that successful integration depends less on the formal combination of
management system standards and more on how organizations apply quality man-
agement practices within their operational context.
The findings also extend previous research on power relationships within sustainable
supply chains. Touboulic et al. (2014) argue that powerful buying organizations can
encourage sustainability improvements by imposing supplier requirements and mon-
itoring compliance. While this perspective is supported by the findings, the study
also shows that the ability to influence suppliers depends on the technical charac-
teristics of the products being supplied. In the telecommunications company, highly
specialized components and strict technical performance requirements reduce the
organization’s flexibility to replace suppliers or rapidly introduce alternative ma-
terials. Similarly, the construction company depends on long-term collaboration
with contractors and material suppliers because technical expertise, warranties, and
long-term asset performance create strong interdependencies between supply chain
partners. In these contexts, collaboration becomes more important than coercive
supplier management.
Together, these findings suggest that Product Time-Value Sensitivity and product
characteristics influence not only operational decisions but also how organizations
integrate quality management and sustainability throughout the supply chain. In-
dustries characterized by short product lifecycles and standardized production ben-
efit from greater management system integration and standardized operational pro-
cesses. In contrast, industries producing highly specialized or long-lifecycle products
require greater flexibility, long-term collaboration, and context-specific management
practices. This extends existing literature by demonstrating that operational context
influences both management system design and supplier governance when organiza-
tions seek to integrate quality management and sustainability.
The findings therefore contribute to theory by suggesting that quality management
and sustainability should not be viewed as universally applicable management mod-
els. Instead, their integration should be understood as context dependent, where
product characteristics, lifecycle requirements, and operational conditions shape how
organizations apply management systems, collaborate with suppliers, and balance
quality and sustainability objectives across the supply chain.

6.5 Management Practices for Integrating Qual-
ity Management and Sustainability

The findings of this study identified four management practices that consistently
support the integration of quality management and sustainability across the three
case companies: supplier evaluation, performance management, corrective action
plans, and data quality and traceability systems. Although these mechanisms are

66



6. Discussion and Conclusion

applied differently depending on the operational context, together they provide a
practical framework for embedding sustainability into everyday supply chain oper-
ations.
The findings show that organizations integrate sustainability primarily by expanding
existing quality management practices rather than introducing separate sustainabil-
ity management systems. Supplier evaluation incorporates environmental and social
requirements, performance management combines quality and sustainability indica-
tors, corrective action plans address both operational and environmental issues, and
data quality and traceability provide reliable information to support decision-making
across the supply chain. Together, these mechanisms enable organizations to coor-
dinate quality and sustainability through established Quality Management Systems.
From a managerial perspective, the findings suggest that organizations should build
on existing quality management capabilities when implementing sustainability ini-
tiatives. Rather than adopting a universal approach, managers should adapt these
mechanisms to the characteristics of their products and supply chains. The findings
also highlight the importance of reliable sustainability data and traceability for sup-
porting supplier management, regulatory compliance, and continuous improvement.
Overall, embedding sustainability into existing quality management processes allows
organizations to improve operational performance while responding more effectively
to increasing environmental and stakeholder expectations.

6.6 Limitations and Future Research
As with any research, this study has several limitations that should be considered
when interpreting the findings.
First, the study is based on a multiple-case study of three organizations. Although
this approach provides rich insights into how quality management and sustainability
are integrated in different industries, the findings are intended for analytical rather
than statistical generalization. The results provide an in-depth understanding of
the integration process, but they cannot be assumed to represent all industries or
organizations. Future research involving a larger number of companies from differ-
ent sectors would help evaluate whether the patterns identified in this study are
observed more broadly.
Second, this research adopts a qualitative approach based mainly on interviews and
document analysis. This method was appropriate for exploring how organizations
integrate quality management and sustainability and for understanding the rea-
soning behind management practices. However, future studies could complement
these findings with quantitative research, such as surveys or statistical analyses, to
examine whether the four management practices identified in this study are con-
sistently applied across larger groups of organizations. Combining qualitative and
quantitative methods could also provide a more comprehensive understanding of
sustainability integration.
Another limitation is that the study mainly focuses on the environmental dimension
of sustainability. Although environmental performance was highly relevant across

67



6. Discussion and Conclusion

all three case companies, sustainability also includes important social and economic
dimensions. Future research could examine how issues such as labour conditions, hu-
man rights, diversity, employee well-being, and responsible sourcing are integrated
into Quality Management Systems through similar management practices. Such
studies would provide a broader understanding of sustainability integration within
supply chain operations.
Finally, the relationship between Product Time-Value Sensitivity (MVT) and sus-
tainability integration requires further investigation. The findings suggest that MVT
influences how organizations implement quality management practices to support
sustainability, but this relationship has only been explored across three industries.
Future studies could test the proposed framework in other industrial contexts with
different product characteristics and supply chain structures. This would help re-
fine the theoretical framework developed in this research and further evaluate its
applicability across a wider range of industries.

6.7 Conclusion
This study examined how quality management and sustainability are integrated
within supply chain operations by comparing three companies operating in different
industries. The findings show that sustainability is increasingly incorporated into
existing Quality Management Systems through established management practices
rather than through separate sustainability initiatives. Supplier evaluation, per-
formance management, corrective action plans, and data quality and traceability
systems were identified as the main mechanisms supporting this integration across
all three case companies.
Although the same management practices were observed in each organization, their
implementation differed according to Product Time-Value Sensitivity, product life-
cycle characteristics, and supply chain context. The hygiene company emphasized
operational responsiveness and supplier development, the telecommunications com-
pany focused on governance and supply chain transparency, while the construction
company prioritized lifecycle planning and long-term collaboration. These differ-
ences demonstrate that organizations pursue similar sustainability objectives while
adapting their quality management practices to the operational requirements of their
industries.
The findings also show that Quality Management Systems provide a strong founda-
tion for integrating sustainability into everyday supply chain operations. Instead of
introducing completely new management structures, organizations can strengthen
environmental performance by expanding existing quality management practices.
This approach allows sustainability to become part of routine operational activ-
ities while maintaining the principles of continuous improvement, evidence-based
decision-making, supplier collaboration, and standardized management.
From a theoretical perspective, the study contributes to the literature by providing
empirical evidence that quality management and sustainability are complementary
management approaches. It also identifies four operational mechanisms that sup-
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port this integration and extends the Product Time-Value Sensitivity framework by
demonstrating its influence on the implementation of management systems. These
contributions provide a deeper understanding of how organizations integrate sus-
tainability into Quality Management Systems across different industrial contexts.
From a practical perspective, the findings suggest that organizations can achieve sus-
tainability objectives more effectively by building on mature quality management
practices instead of creating separate sustainability systems. At the same time,
managers should recognize that the implementation of these practices should reflect
the characteristics of their products, supply chains, and operational environment
rather than following a single approach for every industry.
Overall, this study demonstrates that quality management can serve as the opera-
tional foundation for sustainable supply chain management. As organizations face
increasing expectations to improve both quality and sustainability performance, in-
tegrating these two management approaches provides a practical and structured
way to support long-term operational excellence, environmental responsibility, and
sustainable business development.
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A
Interview Design

As Galletta and Cross (2013) note, semi-structured interviews offer researchers a
robust “repertoire of possibilities,” providing enough structure to explore specific
research dimensions while leaving ample space for participants to assign new mean-
ings to the topics. Consequently, the initial semi-structured interviews have been
meticulously designed into three progressive segments to guide the conversation
naturally from concrete experiences to theoretical reflections. The opening segment
serves as a warm-up, focusing on establishing trust and rapport. During this phase,
this study has introduced the general research direction and core objectives of the
paper, inviting interviewees to share their personal backgrounds and specific roles
within the company. Galletta and Cross (2013) emphasize that the core of this stage
is to create a space for interviewees to narrate their authentic experiences, allowing
them to spontaneously depict their work environment without the interference of
excessive theoretical presuppositions, thereby laying a rich empirical foundation for
subsequent questions.
As mutual trust is established, the questioning in the middle segment has transi-
tioned to a higher level of specificity, focusing heavily on the information disclosed
in the companies’ annual reports. This study has systematically asked questions
closely tied to the three previously established supply chain operation modules.
According to the methodology of Galletta and Cross (2013), this middle stage has
aimed to address the nuances in the interviewees’ opening narratives, using prob-
ing questions to steer the dialogue toward the core theoretical dimensions of the
research.
In the concluding segment of the initial interview, this study has introduced more ab-
stract and reflective questions. This phase has primarily involved follow-up inquiries
on key points previously mentioned by the interviewee, exploring their theoretical
implications, and jointly looking ahead to the company’s future strategic directions
in sustainability. During the follow-up interviews with the same participants, this
study has continued to adhere to this three-segment logic. However, in the opening
phase of the follow-up, this study has first summarized the key takeaways from the
initial interview and any emerging themes discovered during subsequent cross-case
comparisons, inviting the interviewee to engage in a deeper discussion based on this
established context.
Beyond the structured design, this study has highly valued interactional flexibility
during the interview process. Alvesson (2003) profoundly points out that researchers
should not view interviews merely as a “pipeline for transmitting knowledge” to ex-
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A. Interview Design

tract data, but rather as a complex social and linguistic interactive situation. Based
on this reflexive approach, this study has maintained a high degree of openness.
When interesting or unexpected insights have emerged during the conversation,
this study has deviated from the predetermined sequence of questions and flexibly
posed follow-up inquiries to ensure a natural flow of dialogue. As Alvesson suggests,
by rejecting rigid questioning patterns and fostering an empathetic atmosphere of
“give and take,” this study has encouraged interviewees to express their views more
honestly, thereby allowing the interview to present a much deeper and more vivid
“realistic” picture.
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