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Abstract

Purpose

Outbound packaging is a critical activity in manufacturing logistics, as it directly influences
handling efficiency, space utilization, and overall logistics performance. In manufacturing
environments, suppliers impose fixed minimum order quantities, while customers order
variable quantities based on their individual needs. This mismatch, combined with the absence
of standardised packaging guidelines, leads to process variability, increased handling effort,
poor space utilization, and a higher risk of product damage. The purpose of this study is to
analyse the outbound packaging process from order processing to final dispatch, with a focus
on order quantities and their influence on logistics performance, in order to identify
improvement opportunities to enhance packaging efficiency.

Methodology

The study adopts a single-case study design, with Industrilds i Nissjo AB serving as the
empirical case. Data are collected through five direct observations of warehouse operations,
five semi-structured interviews with warehouse employees, and analysis of internal company
documents such as order records. The theoretical framework is constructed from literature on
minimum order quantities, packaging system structure, sustainable packaging logistics, and
packaging optimization. Empirical findings are analysed through inductive coding triangulation

Findings

Order quantities function as a structural determinant of outbound packaging operations,
affecting performance across four dimensions simultaneously: handling efficiency, space
utilization, time and labour, and damage risk. These consequences are driven primarily by the
absence of system-level specifications.

Practical Implications

Three improvement opportunities are identified: standardised order multiples linked to pre-
assigned box sizes, documented box selection guidelines in the ERP system, and a tiered pricing
mechanism to steer customers toward operationally efficient quantities.

Value

The study provides an empirically built study of the relationship between order quantities,
packaging decisions, and logistics performance, an area that has received limited attention in
existing research. Findings are considered transferable to manufacturing companies facing
similar challenges.

Keywords

Outbound packaging, order quantities, minimum order quantity, logistics performance,
packaging efficiency, process variability, space utilization.
il
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1 INTRODUCTION

This chapter introduces the study by providing background to the research area and presenting
the practical and theoretical basis for the study. The first section describes the background to
the outbound packaging process and its role in logistics performance, establishing the relevance
of the research area. The second section presents the problem formulation, highlighting the
inefficiencies that arise from the mismatch between fixed supplier order quantities and variable
customer order sizes, and the absence of standardisation in how this mismatch is handled in
practice. The third section defines the purpose of the study and presents the three research
questions that guide the research. The fourth section outlines the delimitations of the study,
clarifying the scope and boundaries of the research. The chapter concludes with an outline of
the thesis, describing the content and purpose of each subsequent chapter.

1.1 Background

The outbound logistics process plays a critical role in ensuring that products are delivered
efficiently from warehouse operations to final dispatch. Within this process, packaging is a key
activity, as it directly influences handling efficiency, space utilization, and overall logistics
performance. Rather than serving only a protective function, packaging operates as an
integrated part of the logistics system, interacting with transport, storage, and handling
processes. Even small changes in packaging design, such as size or structure, can significantly
impact multiple elements across the supply chain, affecting both efficiency and cost (Palsson
& Hellstrom, 2016). Consequently, packaging decisions shape how products are stored,
transported, and handled, making it an essential component of overall logistics system
performance that requires a holistic, supply chain-oriented approach.

Previous research highlights that packaging plays a central role in supply chain management
while also contributing significantly to environmental impact due to its short life cycle and
disposal after use (Afif et al., 2022; Morashti et al., 2022). Existing research further highlights
that packaging has a significant impact on logistics efficiency, particularly in terms of space
utilization and operational performance. Packaging design, including dimensions and
configuration, determines how effectively products can be handled and transported, thereby
influencing both handling effort and transport efficiency (Garcia-Arca et al., 2020). Poor
packaging design can result in underutilized transport capacity, increased handling
requirements, and higher operational costs, as inefficiencies arise across logistics activities such
as storage, handling, and transport. This becomes especially relevant in outbound logistics,
where packaging decisions directly affect how goods are prepared and dispatched to customers.
In this context, the selection of appropriate packaging solutions must consider both operational
efficiency and ecological impact simultaneously, as these two dimensions are increasingly
inseparable in modern logistics practice (Kvak, 2022).

At the same time, packaging does not operate in isolation but is closely linked to other logistics
activities. Packaging systems must be integrated with transportation, storage, and handling
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processes, meaning that their effectiveness depends on the degree of coordination within the
overall logistics system (Garcia-Arca et al., 2017; Palsson & Hellstrom, 2016). A system
perspective is therefore necessary to understand how packaging contributes to logistics
performance, as inefficiencies often arise from a lack of coordination between different
functions rather than from individual decisions.

One important factor influencing coordination within supply chains is order quantity. Order
quantities determine how products flow through the supply chain, thereby shaping inventory
levels and replenishment decisions. In practice, firms are often constrained by minimum order
quantities imposed by suppliers, which are used to achieve economies of scale in production
and logistics (Heese, 2025). At the same time, customer orders vary significantly in size, as
different customers order different quantities depending on their needs. This creates a dual
challenge, where products arrive in fixed supplier quantities but must be dispatched in variable
customer quantities, placing the outbound packaging process under continuous pressure to
adapt. These dynamics influence inventory policies and replenishment decisions, affecting how
products move through the system and how firms manage their material flows (Shen et al.,
2019).

As a result, order quantities act as a key driver of logistics processes, influencing both the
structure of material flows and the execution of packaging activities. When order quantities are
aligned with packaging systems, efficient handling and transport can be achieved. However,
when such alignment is lacking, inefficiencies may occur. Understanding the relationship
between order quantities, packaging, and logistics performance is therefore essential for
identifying improvement opportunities within outbound logistics processes, particularly in
manufacturing contexts where outbound logistics performance is closely linked to overall
operational and financial outcomes (Liberatore & Miller, 2016)

1.2 Problem Statement

Despite the recognized importance of both packaging and order quantity decisions in logistics
systems, these elements are often managed separately in practice. Order quantities are typically
determined based on purchasing considerations, such as cost optimization and supplier
constraints, while packaging decisions are made from an operational perspective, focusing on
handling and transport requirements. This separation creates a risk of misalignment between
how products are ordered and how they are physically handled within the outbound packaging
process.

From the literature we could illustrate the outbound packaging process flow, showing where
the quantity mismatch becomes operationally visible as shown on Figure 1. Products proceed
through picking and, where required, assembly, before reaching a critical decision point at the
packaging stage regarding whether a box has been specified. When no specification exists,
operators enter an iterative box selection loop, testing different box sizes until one aligns with
the order quantity, introducing variability and reliance on individual judgment into the process.
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Figure 1 - Outbound packaging process flow: quantity mismatch at outbound packaging
stage.

Research indicates that packaging systems must be aligned with logistics operations to achieve
efficiency. When packaging configurations are not designed in accordance with product flows
and operational requirements, inefficiencies arise in the form of increased handling, repacking,
and poor space utilization. This misalignment reflects a lack of integration between packaging
design, product characteristics, and supply chain processes, which can lead to unnecessary
operational complexity and reduced logistics performance (Garcia-Arca et al., 2017; Palsson &
Hellstrom, 2016). These inefficiencies are particularly visible in outbound logistics, where
products must be prepared and dispatched within time and resource constraints.

The problem is further reinforced by the absence of any equivalent ordering standard on the
customer side while suppliers impose fixed minimum order quantities to achieve economies of
scale (Heese, 2025; Shen et al., 2019). Customers order exactly what they need, meaning order
sizes vary significantly from one order to the next. This asymmetry creates a persistent
mismatch between how products arrive in the warehouse and how they must be dispatched,
placing the outbound packaging process under continuous operational pressure.



In the absence of a standardised approach for handling this mismatch, warehouse operators are
required to make individual packaging decisions for each order. Box sizes are selected based
on personal judgment, packing methods differ between operators, and the same product may be
packaged differently depending on who is handling the order and what quantity is involved. As
a result, the outbound packaging process is characterised by continuous variation in execution,
where each order effectively becomes a unique packaging problem that must be solved on the
spot. This increases handling complexity, reduces space utilisation, and elevates the risk of
product damage and claims. This is not unique to the studied organisation, as research on
outbound packaging processes in manufacturing distribution contexts similarly identifies the
absence of standardised processes and the need for improved cross-functional coordination as
key areas for improvement (Sjostrom & Sundestrand, 2022).

In addition to this structural mismatch, variability in how packaging processes are performed
further reduces efficiency. When processes are not standardised, inconsistencies arise in
execution, leading to increased complexity and reduced performance. Research shows that
unnecessary process variance is a form of waste and negatively affects efficiency, as it increases
the effort required to manage supply chain processes and system complexity (Nabhani et al.,
2018). This suggests that inefficiencies are not only caused by misaligned decisions but also by
variability in process execution, which in the context of outbound packaging is directly linked
to the absence of clear guidelines for handling different order quantities.

Taken together, these issues indicate that inefficiencies in the outbound packaging process are
the result of both structural and operational factors. The structural factor is the mismatch
between fixed supplier quantities and variable customer order sizes. The operational factor is
the absence of standardisation in how that mismatch is handled in practice. These challenges
highlight the need for a more integrated understanding of how order quantities influence
packaging activities and logistics performance, and how improvement opportunities can be
identified to reduce variability, improve packaging efficiency, and strengthen overall logistics
performance.

1.3 Purpose and Research Questions

The purpose of this study is to analyse the outbound packaging process from order processing
to final dispatch, with a focus on order quantities and their influence on logistics performance,
in order to identify improvement opportunities to enhance packaging efficiency. To fulfil this
purpose, three research questions have been formulated.

RQ1: What role do order quantities play in the outbound packaging process?

This question is addressed through a theoretical analysis based on existing literature. It focuses
on understanding how order quantities are described in relation to packaging processes and
logistics performance, including how they influence the structuring of packaging activities and



material flow. This theoretical understanding provides a foundation for analysing how these
relationships appear in practice.

RQ2: Which aspects of logistics performance are influenced by order quantities within the
outbound packaging process?

Building on the theoretical understanding from RQI, this question is addressed through
empirical data collection. Observations and interviews are used to examine how order quantities
influence logistics performance in practice, with a focus on aspects such as packaging
efficiency, handling effort, and space utilization. This enables an analysis of how the theoretical
relationships are reflected in real operational settings.

RQ3: What improvement opportunities can be identified to enhance packaging efficiency?

Based on the findings from both the theoretical analysis and the empirical data, this question
focuses on identifying improvement opportunities. By comparing theory with observed
practice, the study analyses how better alignment between order quantities and packaging
processes can reduce inefficiencies and improve logistics performance.

1.4 Scope and Delimitations

This study is delimited to the outbound packaging process within a single manufacturing
company. The analysis is limited to how order quantities influence packaging activities and
logistics performance within this process. Furthermore, the study does not examine inbound
logistics processes in detail, even though they may influence outbound operations.
Additionally, the study focuses on operational and process-related aspects of packaging and
does not include detailed analysis of packaging materials, product design, or technical
packaging specifications.

Moreover, the empirical data is limited to observations, interviews and document analysis
within a specific operational context, which means that the findings may not be directly
generalizable to all manufacturing environments.

1.5 Outline of the Thesis

The figure below provides a visual representation of the thesis’ outline, followed by a brief
explanation of each of the chapters contained in this study.

Theoretical

Empirical . . .
framework Methodology é)ata Analysis Discussion Conclusion \

Figure 2 - Visual representation of the layout of the thesis
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Chapter 1 — Introduction This chapter introduces the study by providing background to the
research area and explaining the relevance of outbound packaging processes in manufacturing
industries. It presents the problem formulation, highlighting inefficiencies caused by the
mismatch between fixed supplier order quantities and variable customer order sizes, and the
lack of standardisation in how this mismatch is handled in practice. The purpose of the study
and the research questions are defined to clarify the focus of the research. Finally, delimitations
are outlined to define the scope and limitations of the study.

Chapter 2 — Theoretical Framework This chapter presents the theoretical foundation of the
study. Relevant literature and theories related to outbound packaging processes, order
quantities, and logistics performance are reviewed and analysed. The chapter focuses on how
packaging activities are structured, how order quantities influence material flow, and how
logistics performance is affected by these factors. Theoretical concepts are used to build an
understanding that supports the analysis of the empirical findings.

Chapter 3 — Methodology This chapter describes the research design and methodological
approach used in the study. It explains how data is collected through observations and
interviews, and how these methods are applied to investigate the outbound packaging process.
The chapter also discusses how the data is analysed, as well as considerations related to validity,
reliability, and research ethics. The chosen methodology is justified in relation to the purpose
and research questions.

Chapter 4 — Empirical Findings This chapter presents the empirical data collected during the
study. It describes the outbound packaging process as it is performed in practice, including how
orders are handled, how packaging decisions are made, and how products are prepared for
shipment. The findings highlight variations, inefficiencies, and challenges related to order
quantities and packaging activities.

Chapter 5 — Analysis This chapter analyses the empirical findings in relation to the theoretical
framework. The observed packaging process is compared with existing theories to identify
similarities, differences, and inefficiencies. The analysis focuses on how order quantities
influence packaging execution and logistics performance, explains the underlying causes of
identified issues, and identifies three improvement opportunities to enhance packaging
efficiency.

Chapter 6 — Discussion This chapter reflects on the findings of the study in relation to each
research question and the methodological choices made. The three research questions are
discussed in turn, followed by a critical reflection on the research design and data collection
methods applied.

Chapter 7 — Conclusions This chapter summarises the main findings of the study and answers
the research questions. It highlights the key contributions of the research and reflects on how



the purpose has been fulfilled. The chapter also discusses limitations of the study and

suggestions for future research.

1.6  Use of Artificial Intelligence

Table 1 shows details the artificial intelligence (Al) tools used for writing this thesis.

Table 1 - Use of Al tools in the thesis

Al Tool Purpose

Extent

Refine grammar
Claude and improve
academic writing

Transcribe and
Sonix translate interview
transcripts

The use of artificial intelligence was strictly
limited to enhancing the academic quality of
the authors' own written text.

This Al tool was used only to facilitate
authors the transcription and translations of
all five interviews.



2 THEORETICAL FRAMEWORK

This chapter presents the theoretical foundation of the study by reviewing relevant literature
and explaining key concepts related to outbound packaging, order quantities, and logistics
performance. Results from previous studies are presented and theoretical concepts are
explained in relation to the purpose of the study. The chapter contains seven sections. The first
section establishes outbound packaging as the operational foundation of the framework,
examining packaging as part of the logistics system and describing the outbound packaging
process. The second section examines how order quantities, specifically minimum order
quantity and customer order quantity, influence outbound packaging operations. The third
section discusses the broader role of packaging within outbound operations, including its
connection to order quantities. The fourth section analyses the quantity difference between
MOQ and COQ and its operational consequences for outbound packaging. The fifth section
addresses variability in outbound packaging operations and its structural and human sources.
The sixth section discusses standardisation in outbound packaging and explains why the
quantity gap constrains its application. The seventh section examines the effect of quantity
misalignment on outbound packaging performance across multiple dimensions. Figure 3
llustrates how MOQ and COQ create opposing structural forces on outbound packaging,
resulting in variability, additional handling, constrained standardisation, and performance loss.

Variability Standarization

Minimum Order Outbound Customer Order
Quantities Packaging Quantities

Additional Handling Performance Loss

Legend

Structural causes

» Operational consequences

Figure 3 - System tension map: MOQ and COQ as opposing structural forces on outbound
packaging and their operational consequences.
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2.1 Outbound Packaging

This section establishes outbound packaging as the foundation of the theoretical framework. It
examines packaging as an integrated part of the logistics system and describes the outbound
packaging process as the operational stage where products are prepared for dispatch. These two
perspectives together provide the basis for understanding how order quantities influence
packaging activities.

2.1.1 Packaging in Logistics

Packaging is an essential part of logistics because it supports how products are handled, stored
and transported throughout the supply chain. Rather than functioning only as a protective layer,
packaging interacts with multiple logistics resources such as handling equipment, transport
systems and warehouse operations, which makes it closely connected to how logistics activities
are performed (Pélsson & Hellstrom, 2016).

From a supply chain perspective, packaging influences logistics efficiency through its design
and structure. Packaging affects how products are moved, stored and handled, and even small
changes in packaging characteristics can impact several activities across the supply chain
(Palsson & Hellstrom, 2016). This highlights that packaging decisions are not isolated but have
system-wide consequences.

In addition, packaging contributes directly to the performance of logistics activities such as
handling, storage and transport. Garcia-Arca et al. (2017) show that packaging design can
improve efficiency by reducing waste, facilitating product movement and supporting better use
of resources throughout the supply chain. Research further demonstrates that the
implementation of packaging logistics standards across supply chain actors can measurably
improve operational performance and reduce inefficiencies in how products are handled and
distributed (Garcia-Arca et al., 2016).

Packaging is commonly structured into three levels: primary, secondary and tertiary packaging.
These levels represent different functions within the logistics system, where primary packaging
contains the product, secondary packaging groups products together, and tertiary packaging
supports transport and distribution (Pélsson & Hellstrom, 2016). The interaction between these
levels influences how products flow through the supply chain and how efficiently logistics
activities can be carried out.

2.1.2 The Outbound Packaging Process

The outbound packaging process refers to the activities required to prepare products for delivery
to customers. This process is part of outbound logistics and focuses on transforming stored
products into shipments that are ready for distribution (Sarthan Mungan & Aydin, 2022).



Within this process, packaging involves several key decisions, including selecting appropriate
packaging, determining how many units should be included in each package, and evaluating
whether the packaging solution meets operational requirements (Sarthan Mungan & Aydin,
2022). These decisions directly influence how efficiently products can be prepared and
dispatched.

Packaging in outbound operations takes place after products have been retrieved from storage
and must be organised into units suitable for transport. This means that packaging acts as the
stage where products are grouped, arranged and prepared for final delivery. The way this
process is executed depends on both the characteristics of the packaging and the quantities that
need to be handled.

Because packaging defines how products are physically grouped for shipment, it plays a key
role in connecting operational activities with order requirements. Differences in how products
are supplied and how they are ordered can therefore influence how the outbound packaging
process is carried out. This highlights the importance of understanding how order quantities
shape packaging decisions in outbound operations.

2.2 Order Quantities and Their Influence on Outbound Packaging

Order quantities do not only determine how much product moves through a supply chain, but
also shape how products are physically grouped, handled and prepared at each stage of that
movement. In outbound warehouse operations, this becomes particularly important because
products must be arranged into specific packaging configurations before they can be dispatched
to customers. Two distinct quantity structures govern this process from different ends of the
supply chain: the minimum order quantity, which defines how products enter the warehouse
from the supplier, and the customer order quantity, which defines how products must leave it.
These structures are determined by different actors and follow different objectives. Suppliers
define minimum order quantities to support efficient production and logistics operations, while
customers place orders based on their own demand. Because these quantity structures are not
coordinated, outbound packaging becomes the operational space where their differences must
be handled and where their consequences become visible.

2.2.1 Minimum Order Quantity

Minimum order quantity is a supplier-imposed constraint that defines the smallest number of
units a buyer can order in a single transaction. Its purpose is not to match the buyer’s operational
needs, but to support the supplier’s efficiency. Minimum order quantities are widely used in
practice to enable economies of scale in production and transportation, particularly in contexts
with high setup or logistics costs (Heese, 2025).

Minimum order quantity is also reflected in how products are physically supplied. Products are
typically delivered in predefined packaging units such as case packs, which function as standard
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handling and transport units and effectively determine ordering multiples (Broekmeulen et al.,
2017). This means that products arrive at the warehouse not only in a given quantity, but also
in a fixed physical configuration that influences how they can be counted, stored and handled.

From an inventory perspective, minimum order quantity constrains replenishment decisions.
When a warehouse operates under an MOQ requirement, it must order at least a predefined
quantity regardless of actual demand, which reduces flexibility in responding to downstream
needs (Shen et al., 2019). As a result, incoming quantities are shaped by supplier requirements
rather than customer demand. Minimum order quantity therefore creates a structured and fixed
inflow of products into the warehouse.

2.2.2 Customer Order Quantity

Customer order quantity refers to the number of units requested by customers and is determined
by demand. Unlike minimum order quantity, it is variable and changes across orders depending
on customer needs. Demand variability is a fundamental characteristic of supply chains,
meaning that order quantities differ across customers and over time (Shen et al., 2019).

Because customer order quantities are not aligned with supplier packaging units, differences
arise between how products are supplied and how they must be delivered. In practice suppliers
frequently impose minimum order quantities that exceed the actual downstream demand
requirements, creating a structural misalignment with then supply chain (Alnahhal et al., 2024;
Heese, 2025). This means that the quantities in which products arrive do not necessarily
correspond to the quantities in which they are required by customers.

When customer orders do not match supplier case pack sizes, additional handling becomes
necessary. Products may need to be unpacked from supplier packaging units and regrouped into
new configurations that match customer demand (Broekmeulen et al., 2017). This introduces
additional operational steps into outbound processes, such as unpacking, repacking and
reorganisation of products.

These adjustments are not without consequence. The relationship between case pack sizes and
order quantities directly affects picking, unpacking, shelf-stacking and handling costs,
demonstrating that mismatches between supply and demand quantities translate into
measurable operational effort (Broekmeulen et al., 2017).

This highlights that the effects of order quantities are not abstract but become operationally
visible through how products are physically grouped and prepared for dispatch. Packaging
therefore emerges as the point where these quantity structures are translated into concrete
logistics activities, linking order quantities directly to outbound operational performance.
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2.3 The Role of Packaging in Outbound Operations

Outbound packaging is often understood as the physical act of placing products into boxes
before dispatch. However, within warehouse operations, packaging has a broader operational
role. It is the stage where products are prepared for delivery and transformed from stored items
into shipments that can be handled, transported and delivered to customers. This makes
packaging important for understanding how order quantities become practical logistics
activities.

2.3.1 Packaging as a Part of Logistics Function

Packaging in a logistics context is not simply a protective layer around a product. Instead, it
functions as part of the logistics system and supports activities such as handling, storage and
transportation across the supply chain. Packaging interacts with logistics resources such as
handling equipment, transport systems and warehouse operations, which shows that it is closely
connected to how logistics activities are performed (Pélsson & Hellstrom, 2016).

Packaging enables products to be grouped and handled as units, meaning that many logistics
activities depend on how packaging is designed and structured. Packaging characteristics also
influence how products are handled in logistics operations. Packaging is linked to activities
such as material handling, warehousing and transport, which means that it affects how easily
products can be moved and processed within the warehouse (Silva & Pélsson, 2022). This does
not mean that packaging determines operations, but it influences the effort required to carry
them out.

In outbound operations, packaging therefore has two important roles. It protects products during
transport and groups products into units that can be handled and dispatched. This grouping
function connects packaging directly to order quantities, since products must be arranged in a
way that corresponds to what the customer has ordered.

2.3.2 Packaging in the Outbound Process

Within the warehouse, outbound packaging takes place after picking and before shipping. Once
products have been retrieved from storage, they must be prepared for dispatch. This preparation
involves selecting packaging, grouping products and securing them for transport.

When products can be handled in their original supplier packaging units, the outbound process
is relatively straightforward. However, when supplier packaging units do not match
downstream order requirements, additional handling may be required. This can involve
unpacking products from supplier case packs and regrouping them into new configurations that
match customer demand (Broekmeulen et al., 2017).
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Packaging is therefore closely linked to operational performance. Packaging characteristics
influence how efficiently warehouse tasks can be carried out, particularly in manual picking
environments where handling effort and time are critical. Products that are more difficult to
handle due to their packaging require more time and effort, which directly affects performance
(Loske et al., 2024). This shows that packaging is not a passive element of the outbound process,
but an operational factor that influences efficiency.

2.3.3 Packaging and Order Quantities

Packaging is central to this thesis because it connects order quantities to physical operations.
Every customer order must be transformed into a physical shipment, and packaging is the
activity where products are grouped into dispatchable units. Supplier case pack sizes represent
fixed quantity structures, while customer orders often require different quantities. When these
do not align, products may need to be unpacked and reorganised into new units that correspond
to the order requirements (Broekmeulen et al., 2017). When supplier quantities and customer
order quantities align, packaging can be carried out with fewer handling steps. When they do
not align, additional work is required, which increases handling effort and affects operational
efficiency. From this perspective, packaging is not only a step in the outbound process, but the
point where the effects of order quantity differences become visible in operations.

2.4 The Quantity Difference Between MOQ and COQ in Outbound Packaging

The preceding sections have established how minimum order quantity (MOQ) and customer
order quantity (COQ) shape the outbound packaging process and how packaging functions as
the operational point where these quantity structures are translated into physical shipments.
What remains to be examined is what occurs when these quantity structures do not correspond.
Rather than being an exceptional situation, differences between supplier-defined case pack
sizes and customer order quantities are common in retail and warehouse operations, and they
have direct implications for how outbound packaging activities are performed.

2.4.1 The Nature of the Quantity Difference

The difference arises because products enter the warehouse in predefined packaging units
determined by the supplier, while customers order quantities based on their own demand. Case
pack sizes, which function as the physical representation of MOQ, are typically fixed and
externally determined, while customer order quantities vary across transactions. As a result, the
quantities in which products arrive do not necessarily match the quantities in which they are
required for dispatch.

Broekmeulen et al. (2017) show that case pack sizes determine the minimum order quantity and
influence how frequently products are ordered and replenished within the supply chain. Because
these case pack sizes are often larger than the quantities required downstream, retailers
frequently face situations where products cannot be forwarded directly in their original

13



packaging units. Instead, they must either be shipped in full case packs or unpacked and
repacked into quantities that match customer requirements.

This difference between inbound packaging units and outbound order requirements means that
outbound packaging operations must regularly adjust the physical configuration of products.
As highlighted by Wensing et al. (2018), case pack sizes significantly influence logistics
efficiency, inventory levels, and store operations, reinforcing that the way products are grouped
upstream has direct consequences for downstream handling and distribution processes.

2.4.2 Operational Consequences of the Quantity Difference

When inbound case pack sizes do not align with outbound order quantities, additional handling
activities are required within the warehouse. Products must be unpacked from supplier
packaging, regrouped, and repacked into new configurations that correspond to customer
orders. These additional steps increase the number of handling activities and introduce
additional complexity into the outbound packaging process. Broekmeulen et al. (2017)
demonstrate that the choice between shipping full case packs and unpacking them at the
distribution centre or store is associated with different cost structures, including picking,
unpacking, shelf stacking, and backroom handling costs. This shows that differences between
packaging units and order quantities are directly linked to measurable operational costs across
the supply chain.

Further evidence is provided by Zhao et al. (2023), who show that case pack size and unpacking
decisions influence multiple cost components, including distribution centre picking costs, store
handling costs, inventory costs, and return-related costs. Their findings highlight that
packaging-related decisions are closely tied to operational efficiency and that adjustments to
packaging configurations can significantly affect total logistics costs.

In addition, Wensing et al. (2018) emphasize that case pack sizes impact inventory levels, order
frequency, and store operations, illustrating that the effects of quantity differences extend
beyond the warehouse and influence the broader logistics system. Together, these studies show
that when packaging units and order quantities do not correspond, the outbound packaging
process becomes a key point where additional handling, cost, and complexity are introduced.

2.4.3 Managing the Quantity Difference in Outbound Packaging

Although the difference between supplier-defined packaging units and customer order
quantities creates operational challenges, it is not always possible to eliminate it entirely. Case
pack sizes are typically determined upstream and are often treated as given constraints within
downstream operations, while customer demand remains variable and independent. As a result,
outbound packaging processes must be designed to manage these differences rather than
remove them.
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From an operational perspective, this means deciding where and how the adjustment between
inbound and outbound quantities should take place. As shown by Broekmeulen et al. (2017),
this may involve unpacking products at the distribution centre or at downstream locations,
depending on which option minimizes total cost across the supply chain. Similarly, Zhao et al.
(2023) demonstrate that optimizing case pack sizes and unpacking decisions can significantly
reduce overall logistics costs, indicating that how these differences are handled has a
measurable impact on performance.

Understanding the extent of the difference between inbound packaging units and outbound
order requirements, and how it affects handling activities, is therefore essential for improving
outbound packaging efficiency. The empirical analysis in this thesis builds on this theoretical
foundation by examining how these dynamics manifest in practice and how they influence
operational performance within the studied organization.

The literature establishes that the quantity difference between MOQ and COQ is a structural
condition rather than an isolated operational issue. Its consequences, including additional
handling, increased complexity and measurable cost implications, make it a central driver of
outbound packaging performance and provide the theoretical basis for the empirical analysis.

2.5 Variability in Outbound Packaging Operations

The quantity gap between minimum order quantity and customer order quantity does not result
in a single fixed operational issue but instead introduces variability into outbound packaging
operations. Variability refers to differences in how tasks are performed and in the outcomes that
are produced across orders. In outbound packaging, this occurs because products must be
handled in different quantity configurations depending on how supplier packaging units relate
to customer demand.

2.5.1 The Structural Source of Variability

Variability in outbound packaging operations originates from the mismatch between supplier-
defined packaging units and customer order requirements. Products are supplied in fixed case
pack sizes, while customer order quantities vary. When these do not align, additional handling
becomes necessary.

Broekmeulen et al. (2017) show that products are delivered in predefined case pack units that
determine how they are handled and replenished in downstream operations. When these units
do not correspond to demand, products must be unpacked and handled differently, introducing
additional process steps and complexity.

Because customer order quantities vary across orders, the extent of this mismatch also varies.
This means that the outbound packaging process does not follow a single repeated pattern but
instead changes depending on the specific order configuration. Variability is therefore
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embedded in how products are supplied and demanded, rather than being an occasional
disruption.

2.5.2 Operational Variability and Human Involvement

In manual warehouse environments, variability is further influenced by human involvement.
Order picking and packing are labour-intensive activities, and performance can differ
depending on how tasks are carried out.

Grosse et al. (2017) show that human factors play a significant role in order picking systems
and that performance varies depending on how tasks are executed. This means that even when
tasks are similar, the way they are performed can differ across operators.

Research on outbound operations further shows that errors in picking and packing are
influenced by human, organisational, and technical factors (Helm et al., 2024). When tasks rely
on individual judgment rather than clearly defined procedures, differences in execution occur
across operators, contributing to variability in how outbound activities are carried out.

At the same time, packaging characteristics influence how products are handled. Loske et al.
(2024) demonstrate that packaging characteristics affect order picking performance, meaning
that different packaging configurations require different levels of effort and time.

Together, this indicates that outbound packaging operations are affected by both structural
variability in order quantities and variability in task execution in manual environments.

2.5.3 Variability as an Operational Challenge

The presence of variability in outbound packaging operations creates measurable operational
consequences. When tasks differ across orders, it becomes more difficult to maintain consistent
performance and efficiency.

Helm et al. (2024) show that errors in outbound operations lead to inefficient use of resources,
additional handling, and increased operational costs. These errors require rework and corrective
actions, which consume time and labour and reduce overall process efficiency.

As variability increases, it becomes more difficult to control and optimise operations. In manual
systems, where tasks depend on both product characteristics and human execution, variability
introduces complexity that limits process consistency and performance.

From this perspective, variability is not simply a by-product of operations but a structural
condition that affects how efficiently outbound packaging processes can be performed.
Understanding this variability is therefore necessary before examining how processes can be
stabilized through standardization.
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The literature establishes that variability in outbound packaging operations originates from the
structural mismatch between supplier and customer order quantities, and from human factors
in manual warehouse environments. As both sources operate simultaneously, variability
becomes a persistent condition that limits process consistency and efficiency, and that requires
structured process intervention to be addressed.

2.6 Standardisation in Outbound Packaging Operations

Standardisation in outbound packaging operates at two interrelated levels: the physical
definition of packaging units and the process used to handle them. These two levels cannot
function independently. A defined process requires consistent physical inputs, while consistent
physical units require a defined process to ensure they are handled in the same way. Without
both, outbound packaging remains dependent on individual decisions, which contributes to the
variability described in the previous section. Standardisation improves operational efficiency,
but its implementation is constrained by structural conditions in the supply chain.

2.6.1 Physical Standardisation of the Packaging Unit

Physical standardisation refers to the use of predefined packaging units, such as boxes or
containers, that are consistently applied across similar order configurations. When such
standardisation exists, packaging decisions become predictable and repeatable rather than
dependent on individual judgment.

Packaging systems consist of multiple interrelated levels, and these interact with handling
equipment, transport systems and warehouse operations. Changes in packaging characteristics,
such as size or configuration, influence how products are handled, stored and transported, which
affects operational efficiency (Pélsson & Hellstrom, 2016).

Packaging characteristics also influence operational performance in warehouse environments.
Secondary packaging, which is the level handled during picking, directly affects the time and
effort required to perform tasks. This means that when packaging units are consistent, handling
becomes more predictable, whereas variation in packaging units leads to differences in
performance across tasks (Loske et al., 2024).

From this perspective, physical standardisation reduces variation in handling conditions and
supports more stable operational performance.

2.6.2 Process Standardisation of Packaging Handling

Process standardisation refers to the definition of a consistent sequence of actions used when
preparing products for dispatch, a practice intended to achieve consistency across
organisational processes in support of operational excellence and cost efficiency (Goel et al.,
2023).
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Research on warehouse operations shows that standardised processes reduce inefficiencies and
improve performance. When processes are not standardised, a large share of operational time
is consumed by non-value-added activities. The implementation of structured and standardised
procedures has been shown to significantly improve process cycle efficiency, demonstrating
that standardisation directly enhances operational performance (Adeodu et al., 2023; Dubisz &
Rokicki, 2022).

Warehouse processes such as picking, packing and shipping are highly dependent on how work
is organised. When processes are not standardised, tasks are performed inconsistently, leading
to inefficiencies, errors and increased handling time.

Process standardisation therefore improves consistency in execution and reduces unnecessary
variation in how tasks are performed.

2.6.3 Why the Quantity Gap Limits Standardisation

Despite the benefits of standardisation, the ability to standardise outbound packaging is
constrained by the structure of order quantities. As established earlier, products enter the
warehouse in fixed supplier-defined packaging units, while customer order quantities vary.

Because packaging units are part of a broader packaging system that interacts across the supply
chain, they cannot always be freely adjusted at the warehouse level (Pilsson & Hellstrom,
2016). This limits the ability to define a single packaging unit that fits all order configurations.

At the same time, packaging characteristics influence operational performance, particularly in
manual handling tasks such as order picking (Loske et al., 2024). When different order
quantities require different packaging solutions, the physical conditions of handling change,
making it difficult to apply a single standardised process across all cases.

Research also shows that variability in task execution reduces efficiency and introduces non-
value-added activities when processes are not standardised (Adeodu et al., 2023). However,
when inputs to the process vary, maintaining a fixed standard becomes difficult.

This means that the quantity gap between supplier packaging units and customer order
quantities does not only create additional handling work but also limits the extent to which both
physical and process standardization can be applied. As a result, outbound packaging operations
must operate within constraints that prevent full standardization, reinforcing the variability
described in the previous section.

The literature establishes that while standardization at both the physical and process level has
the potential to improve outbound packaging efficiency, its application is structurally
constrained by the quantity gap between supplier and customer order quantities. This constraint
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means that standardization cannot be achieved through process design alone but requires
alignment between quantity structures and packaging decisions across the supply chain.

2.7 The Effect on Outbound Packaging Performance

Operational performance in warehouse outbound operations is not a single metric but a
combination of several interrelated dimensions. These include labour productivity, space
utilisation, order cycle time, accuracy, and operational cost. A systems-oriented perspective
shows that these dimensions are interconnected, meaning that changes in one area affect
performance in others (Mohammed et al., 2025).

Traditional warehouse performance literature identifies indicators such as time, cost, quality,
and productivity as central to evaluating operational effectiveness (Mohammed et al., 2025).
These dimensions together determine whether outbound operations function efficiently or
whether they absorb unnecessary time, cost, and errors.

The theoretical argument developed across sections 2.2 to 2.6 shows that when inbound and
outbound quantity structures do not align, these performance dimensions are negatively
affected. This effect does not occur in isolation but emerges through the outbound packaging
process, where quantity differences are handled, variability is introduced, and standardisation
becomes difficult to achieve.

2.7.1 The Performance Cost of Unresolved Quantity Gaps

When supplier case pack sizes do not correspond to customer order quantities, outbound
operations must handle the difference through additional activities. Products must be unpacked,
regrouped, and repacked to match customer requirements. These additional steps increase
handling effort, labour time, and process complexity.

Broekmeulen et al. (2017) show that case pack sizes directly influence cost drivers such as
picking, unpacking, shelf stacking, and handling activities across the supply chain. Their
analysis demonstrates that packaging unit decisions affect multiple operational cost
components, meaning that mismatches between packaging units and order quantities increase
overall operational effort.

At the operational level, errors further contribute to performance losses. Helm et al. (2024)
show that order fulfilment errors in outbound operations lead to inefficient resource use,
additional handling, and increased costs, as well as customer dissatisfaction. These errors often
require rework, such as repacking or correcting incorrect shipments, which adds further labour
and time.

From a process perspective, inefficiencies in warehouse operations are strongly linked to non-
value-added activities. Lean-based analysis shows that a large share of warehouse time can be
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consumed by such activities, reducing overall efficiency (Adeodu et al., 2023). This indicates
that additional handling steps, such as those caused by quantity mismatches, contribute directly
to reduced process efficiency.

Taken together, these findings show that when quantity structures are not aligned, outbound
packaging operations become more complex, more labour-intensive, and less efficient. The
performance impact is therefore not limited to a single dimension but affects cost, time,
accuracy, and productivity simultaneously.

2.7.2 Performance Implications of Improved Alignment and Structure

While the quantity gap creates operational inefficiencies, its effects can be reduced through
better structuring of packaging and warehouse processes.

Broekmeulen et al. (2017) demonstrate that adjusting how products are handled, for example
by deciding where unpacking should take place, can lead to measurable cost improvements in
the supply chain. Their results show that different packaging and handling configurations lead
to different cost outcomes, highlighting the importance of aligning packaging decisions with
operational requirements.

Process improvements also play a critical role. Lean-based warehouse studies show that
reducing non-value-added activities and structuring processes more clearly leads to significant
improvements in efficiency (Adeodu et al., 2023). This suggests that when packaging activities
are better organised and unnecessary steps are reduced, overall warehouse performance
improves. In addition, improving process structure reduces the likelihood of errors. Helm et al.
(2024) highlight that errors in outbound operations are linked to a combination of human,
organisational, and technical factors. By improving process clarity and reducing complexity,
the conditions that lead to such errors can be mitigated, which in turn improves accuracy and
reduces rework. Beyond process improvements, commercial mechanisms can also contribute
to performance improvements by shaping the demand side of the quantity gap. Quantity
discounts are a widely used pricing mechanism that creates financial incentives for customers
to order in larger or more standardised quantities, influencing operational and economic
performance across the supply chain (Ponte et al., 2020). When pricing structures are aligned
with operationally efficient order quantities, the frequency of disruptive small orders can be
reduced, contributing to more predictable and efficient outbound packaging operations.

The literature establishes that outbound packaging performance is shaped by the degree of
alignment between quantity structures, packaging configurations, and process design. When
this alignment is absent, performance losses emerge across multiple dimensions
simultaneously, including handling efficiency, space utilization, time, and damage risk.
Conversely, when alignment is improved through structured packaging decisions and
standardized processes, these performance dimensions can be meaningfully strengthened.
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This theoretical framework directly operationalises the three research questions of the study.
RQ1, which asks what role order quantities play in the outbound packaging process, is grounded
in the concepts developed across Sections 2.2 to 2.4, which establish MOQ and COQ as
structurally opposed quantity forces and identify outbound packaging as the operational point
where their differences become visible and must be managed. RQ2, which asks which aspects
of logistics performance are influenced by order quantities within the outbound packaging
process, is operationalised through Sections 2.5, 2.6 and 2.7, which connect the quantity gap to
variability, constrained standardisation, and measurable performance losses across handling
efficiency, space utilisation, time and labour, and damage risk. RQ3, which asks what
improvement opportunities can be identified to enhance packaging efficiency, draws on the
framework as a whole, since any meaningful improvement must address the structural
misalignment established in Section 2.4, the variability documented in Section 2.5, and the
standardisation constraints described in Section 2.6. Together, the framework traces an
analytical path from structural cause through operational consequence to performance outcome,
providing the foundation on which the empirical analysis is built.
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3 METHODS

This chapter presents and justifies the methodological approach adopted to address the research
questions of this study. Section 3.1 establishes the alignment between the research questions
and the selected methodology, offering a rationale for the appropriateness of the chosen
approach. Section 3.2 outlines the research design supporting the study. Section 3.3 details the
data collection methods employed, providing a systematic account of how the empirical
material was gathered. Section 3.4 subsequently explains the analytical procedures applied to
the collected data, with a view to generating theoretically grounded and meaningful insights.
Finally, Section 3.5 addresses the measures taken to ensure data quality throughout the research
process, encompassing considerations of validity, reliability, and research ethics.

3.1 Connection between research questions and methodology

Three research questions guide this study, each addressed through a distinct methodological
approach. The first is rooted in the theoretical framework established in the preceding chapter.
The second is addressed through the empirical data collected during the fieldwork phase. The
third, which concerns the identification of improvement opportunities, is resolved through the
integration of theoretical and empirical insights. The relationship between the research
questions and their respective methodological approaches is illustrated in the table below.

Table 2 - Connection between research questions and methodology

Data
Research Question Source Method(s) Purpose
To establish a conceptual
RQ1: What role do order ) P
.. i . . understanding of how
quantities play in the Theoretical — Literature »
. . ) order quantities relate to
outbound packaging (literature)  review .
packaging processes and
process? .
logistics performance
RQ2: Which aspects of .
Q. . . Observations, .
logistics performance are . To examine how
. Semi-structured e
influenced by order . . . variations in order
. co Empirical  interviews, .. ..
quantities within the quantities affect logistics
) Document . .
outbound packaging ) performance in practice
analysis
process?
) Observations, ) e .
RQ3: What improvement . To identify inefficiencies
» Semi-structured .
opportunities can be - . . and propose improvements
. . Empirical  interviews, .
identified to enhance based on empirical
Kaoi ffici o Document findi
ackaging efficiency? . indings
P sine 4 analysis g
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3.1.1 Literature Search Strategy for RQ1

The theoretical framework addressing RQ1 was developed through a literature search
conducted via Primo, the library search platform of Jonkoping University. The search was
limited to peer-reviewed articles published in English between 2016 and 2026. The following
search terms were applied individually and in combination: outbound packaging, order
quantities, minimum order quantity, logistics performance, and packaging efficiency.

Articles were selected through a staged screening process. Titles were first reviewed for
relevance, followed by abstract reading to assess conceptual alignment with the study's purpose.
Where the abstract indicated sufficient relevance, the full text was read before a final inclusion
decision was made. Additional sources were identified through the reference lists of selected
articles where foundational works predating the search window remained theoretically relevant.

RQT1 was addressed through a literature review rather than empirical data collection because it
is a conceptual question concerning the theoretical relationship between order quantities and
outbound packaging processes, rather than a question about a specific operational context. The
selected literature was therefore analysed to establish how order quantities shape the conditions
under which outbound packaging operates, providing the analytical lens through which the
empirical findings in Chapters 4 and 5 will be subsequently interpreted.

3.2 Research Design

The present study is based on a case study research design, conducted to investigate the role of
order quantities in the outbound packaging process, how order quantities influence logistics
performance within the outbound packaging process, and what improvement opportunities can
be identified to enhance packaging efficiency. A case study is considered a suitable research
method for this thesis, as the study aims to facilitate an in-depth understanding of the outbound
packaging process within its real-life context, from order processing to final dispatch (Yin,
2018). This research design is particularly appropriate when the aim is to examine a complex
phenomenon within its natural setting, allowing the boundaries between the phenomenon and
its context to be explored in depth (Gustavsson and Séfsten, 2020). By focusing on a single
organisation, the study is able to capture the distinctions and complexities of the outbound
packaging process in detail, which would not be achievable through a broader, more generalised
research approach.

Case studies may be conducted either retrospectively or in real-time. The present study adopts
a real-time approach, examining the outbound packaging process as it unfolds within its natural
operational setting (Gustavsson and Sifsten, 2020). Furthermore, a single-case design is
considered suitable as the case company represents an information-rich context in which the
outbound packaging process can be studied in detail. In addition, all outbound orders are
dispatched from a single site, making it possible to study the process end-to-end within the
same real-life operational context.
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In addition, the definition of one or more units of analysis is a fundamental requirement of case
study research (Gustavsson and Séfsten, 2020). This study is delimited to a single unit of
analysis, defined as the outbound packaging process at the level of individual orders. This unit
of analysis is directly aligned with the purpose of the study, as it allows for the examination of
how order quantities influence the packaging process and its associated logistics performance,
as well as the identification of improvement opportunities, from order processing to final
dispatch.

3.2.1 Case Company

The case company is Industrilds 1 Nédssjo AB, and the focus of this study is on one of the Néssjo
sites, often referred to as “the old factory”. Different factors enabled the authors to select this
business as the case company. First, the company advertised a bachelor's thesis opportunity,
openly providing authors with access to operational data, personnel, and on-site observations,
factors that are particularly important in order to conduct case study research. Upon initial
contact, it became clear that the outbound packaging process at the company lacked
standardisation and clear procedural guidelines topic of study that aligned closely with authors'
academic background in supply chain management. Additionally, the fact that all outbound
orders are dispatched from a single site made it possible to study the packaging process end-to-
end within one consistent operational context, thus strengthening the suitability of the company
as an empirical case.

Industrilds 1 Ndssjo AB is a Swedish company based in Nissjo, Jonkoping, specialising in the
development, design, and manufacture of industrial access solutions. Established in 1981 as a
single-person business, the company has since then expanded significantly to become one of
the leading suppliers of access solutions on a global scale. Its products serve a diverse range of
industries, including HVAC, transportation, power generation and distribution, and IT and
telecommunications. At present, the company operates across more than 40 countries, with
production facilities located in Europe, Asia, and Central America, while maintaining its group
headquarters in Nissjo, Sweden. The company offers an extensive product portfolio of
approximately 5,000 standard articles, complemented by customised solutions tailored to
specific customer requirements. All stages of production are conducted internally,
encompassing the full process from product design and plastic injection moulding through to
powder coating and final assembly (Industrilas, n.d.)

Furthermore, this study focuses exclusively on one of the three sites operated by Industrilas i
Nissjo AB in Néssjo, as it is from this location that all customer orders are dispatched. The site
serves multiple operational functions, accommodating part of the company's production
operations, including assembly, alongside warehousing, outbound distribution, and offices for
administrative personnel. This co-location of functions is particularly relevant to the study, as
it means that the information flow and material flow associated with the outbound packaging
process can be observed and examined within a single, integrated operational setting, without
the complexity of multiple sites or handover points between facilities.
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3.3 Data Collection

In order to address the research questions, this study draws on three complementary data
collection methods: observations, semi-structured interviews, and document analysis. Each of
these methods contributes a distinct form of empirical understanding of the outbound packaging
process, and it is through their combined use that a more complete understanding of the research
problem can be achieved. The combination of these methods facilitates a multidimensional
examination of the outbound packaging process, ensuring that the empirical material gathered
is both comprehensive in scope and sufficient in depth to support a thorough analysis of the
phenomenon under study.

3.3.1 Observations

Observation is a data collection method widely employed across different research approaches,
such as case studies, experiments, and action research, allowing researchers to examine the
subject of study either directly or indirectly, in a structured or unstructured manner (Gustavsson
and Sifsten, 2020).

For the purpose of this study, five direct observations were conducted, focusing on the outbound
packaging process at the level of individual orders. Each observation session encompassed all
stages of the process, from the initial retrieval of the order from the system through to the
packing stage. It should be noted, however, that orders requiring assembly prior to packing
were only observed up to the picking stage, given that assembly and picking are separated by
one operational day, making it unfeasible to observe the full process in a single session for such
orders.

All five observations were conducted in an unstructured manner, meaning that no
predetermined observation protocol or schedule was employed. This was considered an
appropriate approach as it allowed the authors to observe the packaging process as it naturally
occurred, without interfering in its natural flow. Throughout all five observation sessions, the
authors adopted a non-participant role, meaning that they were present at the moment of the
observation without undertaking any action which may interfere with the packaging operations.

Moreover, the empirical material was documented through written field notes taken during the
sessions. Video recording was also used in some instances to supplement the written notes,
although this was not possible in all cases as certain operators did not consent to being recorded.
Throughout the observation sessions, particular attention was paid to order type, box selection,
space utilisation, and packing decisions, as these elements are directly relevant to the research
questions of this study. The five observation sessions are summarised in Table 3, which details
the date, role of the observed participant, type of order observed and duration of each session.
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Table 3 - Summary of conducted observations

Type of
Date Role Order Duration
2026-03-09 Warehouse Team Member 170 20 min
2026-03-09 Warehouse Manager 171 20 min
2026-03-09 Assembly Team Member 149 10 min
2026-03-19 Warehouse Team Member 171 30 min
2026-03-19 Warehouse Team Member 149 15 min

3.3.2 Interviews

Research interviews are useful data collection method to gather insights from one or more
participants concerning a phenomenon. Such interviews could be structured, semi-structured or
unstructured (Gustavsson and Safsten, 2020). For the purpose of this study five semi-structured
interviews were conducted.

Semi-structured interviews are characterised by a set of predefined open-ended questions,
serving as a guiding framework for the researchers (Gustavsson and Séfsten, 2020), helping
participants to keep the conversation anchored to the relevant topic of study and research
questions, while granting space for flexibility to explore emerging ideas and probe deeper into
specific aspects of the process as they arise during the interview.

Semi-structured interviews were selected as an appropriate data collection method for this study
because they allow researchers to obtain in-depth and detailed insights about both the
participants and the subject under investigation while also promoting high response rates by
allowing flexibility in scheduling, with time and location adjusted to suit the respondents
(Gustavsson and Séfsten, 2020). Moreover, the insights gained through the literature review
and the observation sessions provided a foundational understanding of the current state of the
outbound packaging process, thereby helping with the formulation of the interview questions.

The interview guide was developed so that the questions were directly aligned with the purpose
of the study, covering key areas such as the understanding of the packaging process, the
influence of order quantities on packing decisions and logistics performance, sources of
variability and inefficiency within the outbound packaging process, and potential improvement
opportunities.

Furthermore, a total of five semi-structured interviews were conducted with personnel directly
involved in the outbound packaging process. The interviewed participants consisted of one
warehouse manager, two warehouse team members, and two assembly team members. The
warehouse manager was selected due to his comprehensive knowledge of warehouse operations
and his oversight of the packaging process as a whole. The warehouse team members were
included as they perform picking and packaging activities on a daily basis across the different
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order types handled at the facility. The assembly team members were also considered relevant
interview participants, as they are not only responsible for the assembly of products prior to
dispatch but also perform packaging activities for orders that require assembly before shipment.

The interviews were conducted on-site at the warehouse facility and were audio recorded with
the consent of each participant, obtained at the beginning of every interview session.
Furthermore, confidentiality was assured to all participants with respect to both their recorded
responses and personal identities, with the aim of encouraging open and unbiased answers
throughout the interview sessions.

The recordings were subsequently transcribed, enabling a systematic and comprehensive
analysis of the empirical material gathered. Each interview had an approximate duration of
twenty-five minutes. In order to facilitate the understanding of the questions and ensure that all
participants could express themselves clearly, the interviews were conducted in either English
or Swedish, depending on the preference of the individual participant. Throughout all interview
sessions, both authors assumed the role of interviewers. Interviews conducted in Swedish were
subsequently translated into English following transcription.

An overview of the five interview sessions is presented in Table 4, including the date, duration,
type of interview, and the participant involved in each case. To ensure confidentiality, specific
roles are not disclosed, and participants are anonymized as Participant 1 through Participant 5.

Table 4 - Summary of conducted semi-structured interviews

Date Participant ID Duration
2026-04-09 Participant 1 25 min
2026-04-09 Participant 2 24 min
2026-04-09 Participant 3 30 min
2026-04-09 Participant 4 23 min
2026-04-09 Participant 5 25 min

3.3.3 Document Analysis

For the purpose of this study, document analysis was conducted as complementary data to
support findings from the semi-structured interviews and observations. This involved the
review and analysis of internal documents such as article lists and price list in order to gain
deeper understanding of the outbound packaging process and the alignment between different
functions. The document analysis specifically focused on examining how order quantities
defined in pricing structures correspond to packaging-related quantity multiples used in
warehouse operations. The purpose was to identify discrepancies between these quantity
definitions across different stages of the order fulfilment process, and to assess how such
misalignments may contribute to process variability and inefficiencies.
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3.4 Data Analysis

The data collected from the semi-structured interviews was primarily descriptive in nature.
Following the interviews, the audio recordings were transcribed, translated into English and
proofread to ensure reliability of the transcriptions and translations. Subsequently, the
transcriptions were imported into NVivo 15, which facilitated the systematic coding process.
Further information about codes and coding instances can be found in Appendix B.

The analytical approach adopted was inductive thematic analysis, in such approach codes were
generated directly from the data rather than being predefined by the authors (Braun & Clarke,
2013). An inductive thematic analysis was considered appropriate due to the exploratory nature
of this thesis, furthermore such approach allows themes and patterns to emerge organically from
the participants' own accounts of the outbound packaging process.

The coding process resulted in nineteen codes across five participants, which were subsequently
grouped into four overarching themes through a process of reviewing patterns and relationships
across the data. The first theme, box selection as experience-based practice, comprised four
codes and captured how packaging decisions rely on individual operator knowledge rather than
system guidance. The second theme, space utilisation and filling material, encompassed six
codes and was the most extensively evidenced theme with 62 references across all five
participants. The third theme, small quantities as source of operational disruption, covered four
codes and documented how order quantity size directly drives operational disruption. The
fourth and final theme, box standardisation, order multiples and cross-functional alignment,
comprised four codes and represented the collective improvement vision identified by
participants. The code with the highest number of references across the entire dataset was
standard quantities or multiples, with sixteen references across four participants, reflecting the
strength and consistency of the standardisation argument among those directly involved in the
outbound packaging process.

Moreover, a complementary document analysis was conducted to triangulate and validate the
empirical findings with quantitative internal data. Three documents were provided by
Industrilas 1 Néssjo AB: an article master data extract, an annual sales volume report including
ABC classification, and a tiered pricing list, collectively covering 8,980 articles across the
company's outbound packaging portfolio.

These documents were analysed by calculating the proportion of articles lacking key packaging
specifications, such as a defined packaging multiple, a minimum order quantity, and a standard
packaging article assignment, across all ABC classification classes. The findings were further
analysed by class to evaluate whether the identified gaps were concentrated in low-priority
articles or present across commercially significant segments of the portfolio.
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3.5 Data Quality

This part of the chapter reflects on the quality of this study through to the concepts of the
following criteria: internal validity, external validity and reliability.

3.5.1 Internal Validity

Internal validity refers to the ability of the data collected and the design of the study to answer
the research questions (Gustavsson and Séfsten, 2020). In the present study, this was addressed
through the use of semi-structured interviews, which allowed participants to describe their
experiences in depth and in their own words. Furthermore, purposive sampling guaranteed all
participants had direct experience with the current operations of the outbound packaging
process at the company, while the triangulation of interview data with internal ERP documents
allowed the two sources to corroborate one another. However, it is acknowledged that the
interpretive type of thematic analysis adds subjectivity to the coding process, representing a
limitation to the study.

3.5.2 External Validity

Regarding external validity Gustavsson and Séfsten (2020) define it as the ability of the study
to be generalised and applicable to other companies. Within this report external validity is
limited by a single case study. However, the findings of this study are potentially transferable
as businesses operating in similar industries or contexts may acknowledge and identify the
findings as relevant. Moreover, the document analysis covering 8,980 articles, further
strengthens the representiveness of the findings within the case company.

3.5.3 Reliability

A reliable study “concerns to the extent to which a measurement may be repeated by others
and/or at different times and still provide the same results” (Gustavsson & Séfsten, 2020, p.
232). In this case, the use of semi-structured interviews allowing for all of participants to stay
on topic, and the use of NVivo 15 for coding and subsequent thematic analysis, further
supported the reliability of this study, as it created an auditable file of the coding process that
could be reviewed by another researcher. However, the subjective nature of the coding process
and the thematic analysis may impact the replicability of this study.

Table X below summarises the general validity criteria, the associated threats, and the
enhancing measures applied throughout this study.
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4 EMPIRICAL FINDINGS

This chapter presents the empirical findings gathered through three data collection methods:
observations, semi-structured interviews, and document analysis. The chapter begins by
describing the outbound packaging process as observed at Industrilas i Nassjo AB, providing
an operational context for the findings that follow. It then presents the four themes identified
through the thematic analysis of the interview data, which form the primary empirical
contribution of this study. Finally, complementary findings from the document analysis are
presented, providing quantitative support for the patterns identified in the interviews.

4.1 The Outbound Packaging Process

The outbound packaging process at Industrilds 1 Néssjo AB is initiated when a customer order
is received and registered in the company's ERP system. Observations revealed that the process
follows two distinct paths depending on the order type. Orders classified as type 149 require
assembly prior to packing, meaning that the operator first picks all necessary components and
leaves them at a designated bench for the assembly team, who subsequently assembles and
packs the products for dispatch. As a result, picking and packing are separated by one
operational day for this order type. Orders classified as types 170 and 171, by contrast, involve
only picking and packing activities and represent the more straightforward path through the
outbound process.

Upon clocking in, operators print the material handling paper associated with their assigned
orders, which contains key information including article numbers, quantities, and where
specified, the designated packaging box. Operators then identify the relevant storage locations
and bring the goods to their packing station. Before beginning to pack, operators return to the
computer system to enter the order number and article number, verify quantities against the
material handling paper, and select the quantity per box and planned shipment date in order to
generate the correct labels. It was observed that picking and packing for orders 170 and 171
normally takes place two days before the planned shipment date.

A notable feature of the packing process observed was the use of a counting scale to determine
quantities without manual counting. Operators were observed placing an initial sample of 20
units on the scale, allowing it to calibrate, before adding a further 10 units to verify that the
scale registered the correct total of 30 units. Once calibrated, operators filled the box by weight
alone until the desired quantity was reached, after which the box was sealed and taped.

It was further observed that when a packaging box was specified on the material handling paper,
operators followed that specification directly. However, when no box was specified, which
observations and subsequent document analysis revealed to be the case for the majority of
articles, operators were required to rely on personal judgment or the experience of colleagues
to determine an appropriate box size. The figure 4 illustrates the outbound packaging process
as observed at Industrilas 1 Néssjo AB.
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4.2 Interview Findings

This section presents the findings from the five semi-structured interviews conducted with
warehouse and assembly personnel at Industrilas 1 Ndssjo AB. The qualitative analysis of the
interviews data resulted in nineteen codes and four themes, each theme capturing the relevant
aspects of the outbound packaging process as experiences by the operator directly involved in
the execution. Participants were anonymised and labelled from 1 to 5 (P1-P5).

4.2.1 Box Selection as Experience-based Practice

The first theme concerns the way in which box selection decisions are made within the
outbound packaging process. This theme comprised four codes: “knowledge not in the system”,
“no box specified”, “inconsistency across operators and selection criteria”, and “decision by
experience”. Together, these codes reveal a pattern in which the knowledge required to execute
box selection is held by individual operators rather than embedded in the ERP system or any
formal documentation, resulting in a process characterised by variability and individual
judgment.

4.2.1.1 Knowledge Not in the System

Regarding the code “knowledge not in the system”, participants consistently described relying
on personal experience rather than system guidance when making box selection decisions.
Participant 3 illustrated this clearly:

“I worked here for XX years, I know in my head. A new guy doesn't know anything. So, he
will get the parts and then choose a carton.”

This account highlights how operational knowledge accumulated over years of practice remains
tacit and non-transferred, making the process vulnerable to inconsistency when less
experienced operators are involved. When no system specification is available, operators rely
on informal strategies to fill this gap. Moreover, Participant 2 noted that:

“If it doesn't say anything, you can go and ask a question”, while also acknowledging that in
many cases “‘you have to go a bit by feel...”

Furthermore, Participant 5 described a similar approach, noting a tendency to seek guidance
from more experienced colleagues when uncertain about the correct packaging decision.
Participant 4 acknowledged awareness of this gap at a managerial level, noting that efforts are
underway to currently underway to embed packaging specifications into the ERP system. The
same participant further recognised that the absence of documented knowledge has led to
packing errors, attributing this to a lack of experience.
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4.2.1.2 No Box Specified

A closely related code within this theme is “no box specified”, which captures the frequency
with which operators encounter orders that contain no packaging instruction. Participants
described the presence of a box specification on the order as the ideal scenario rather than the
norm. Participant 3 stated that:

“In the best situation there is a carton on the order, and they would know what carton to use”
adding that “you don't get the carton first. But if it's on the order, you can take the carton
first, then you will know what box to use.”

Participant 1 confirmed this, noting that when no specification is provided on the order,
operators must rely on personal judgment to select the appropriate packaging, while also
acknowledging that when a box is specified but results in excess space, the instruction must
still be followed:

’

“Sometimes it also says box, even if there will be air, I just have to...’

Participant 5 noted that this approach also has its limits, as in some instances, no operator within
the team possesses the knowledge required to determine the appropriate packaging solution.

4.2.1.3 Inconsistency Across Operators

The third code, “inconsistency across operators and selection criteria”, captures the variation in
the criteria operators apply when selecting a box in the absence of a system specification.
Across the interviews, it became evident that different operators use different reference points
to guide their decisions, resulting in a process that lacks a consistent standard. Participant 1
described a logic based primarily on product weight and size, stating that:

“You pack light things in slightly larger boxes and heavier things in smaller boxes
While acknowledging that certain product types require entirely different treatment:

“Locks, they can't be packed in the same, so they just need double bags...”

Furthermore, Participant 4 described a similarly size-driven rationale, noting that order quantity
directly influences box selection since smaller quantities do not require large packaging
configurations. The same participant also recognised weight as a separate constraint,
acknowledging that boxes should not be packed beyond a manageable weight.

Moreover, Participant 5 described a more trial-based approach, stating that:

“You kind of see if this fits in a large standard box. It's about 30. So, you test 30. If it works,
you go with 30”
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Additionally, operators sometimes switch to a smaller box mid-process when the order quantity
allows for a more compact packaging solution. Participant 3 further illustrated the improvised
nature of these decisions, noting that when an order quantity does not match the designated
carton, an alternative box is selected on the spot.

4.2.1.4 Decision by Experience

The fourth and final code, “decision by experience”, captures the extent to which box selection
is ruled by individual operator experience rather than any formal decision-making process. This
pattern was present across all five interviews, making it the most consistently identified code
within this theme.

Participant 3 articulated this most clearly, explaining that while an experienced operator can
identify the appropriate carton from the article name alone, a newer operator cannot:

“...but the new guy won't. So, he will get all the parts, then choose a carton.”

The same participant further described how the decision unfolds in practice for those with little
to no experience within the company, explaining that less experienced operators must first
physically retrieve and examine the items before being able to determine the appropriate carton,
in contrast to experienced operators who can identify the correct packaging solution
immediately.

Similarly, Participant 4 echoed this, stating that the box selection is something learned over
time:

>

“Depending on how big the item is, you've learned that over time... which one to take then.”.

Participant 1 described an autonomous approach as well, noting that in the absence of system
guidance the selection of the appropriate box is left to individual judgment. Participant 2
similarly described relying on intuition to determine how much product can be fitted into a
given packaging configuration. Collectively, this theme reveals that box selection decisions at
Industrilas 1 Néssjo AB are governed by tacit knowledge and informal communication rather
than standardised guidelines, resulting in a process that is naturally variable and dependent on
the individual operator performing the task.

4.2.2 Space Utilisation and Filling Material

The second theme concerns the way in which space utilisation, filling material use, repacking
practices and sustainability considerations interact within the outbound packaging process. This

S N1

theme encompassed six codes: “packaging material inefficiency”, “material waste”, “filling
material excess”, “improvised packaging”, “filling up the box”, and “packaging quality and
customer preferences”. With 62 references across all five participants, this was the most

extensively evidenced theme in the study.
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4.2.2.1 Packaging Material Inefficiency

The first code in this theme, “packaging material inefficiency”, participants described situations
in which the available packaging formats do not represent the most resource-efficient solution
for the quantities being handled. Participant 1 drew attention to the limitations of the current
box range, suggesting that alternative formats such as padded bags could reduce material waste
for smaller quantities, and noting that when a small item is placed in even the smallest available
box, filling material is required to compensate for the excess space.

Furthermore, Participant 4 illustrated the same inefficiency, noting that packing a large quantity
of handles into individual boxes requires significantly more time and resources than packing
them directly onto a pallet, identifying direct pallet packing as the more efficient alternative in
such cases.

4.2.2.2 Material Waste

Regarding the code, “material waste”, captures occurrences in which packaging materials are
discarded as a direct consequence of packing errors, process failures, or misaligned supplier
packaging practices.

Participant 1 described the waste generated when the bag-welding machine produces errors,
noting that:

“...if it goes wrong, you have to sit and cut everything open. Then you have to throw it away
and do it again.”

Furthermore, the same participant also reflected on the natural waste generated by the welded
bags themselves, noting that unlike reusable alternatives, these bags must be cut open and
discarded after use, representing an avoidable source of material waste.

Participant 3 raised a related form of waste arising from supplier packaging practices,
describing a situation in which goods arrive in supplier-branded cartons that must be unpacked
and repacked:

“...now we must open it, throw it away, take our cartons, and it will cost a lot of money, and
the environment is pretty bad.”

4.2.2.3 Filling Material Excess
The third code, “filling material excess”, captures the widespread use of bubble wrap, air bags,
and other filling materials to compensate for the space left in boxes when order quantities do

not fill the available volume. This code was present across four interviews and generated ten
references.
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Participant 5 described the use of filling material as a standard response to excess space,
explaining that bubble wrap is routinely added to boxes to prevent product damage during
transport. Furthermore, Participant 4 connected the use of filling material directly to order
quantity, confirming that small quantities are a key driver of this inefficiency:

“...if someone only buys two whips and you do not have a small enough box for those two

’

items, you have to use a lot of filling material to be able to pack two items.’

Moreover, Participant 2 raised a reliability concern, observing that bubble wrap does not
provide a guaranteed level of protection throughout the entire transport journey, as it can lose
structural integrity and deflate during transit. Participant 3 acknowledged the environmental
dimension, noting that reducing the number of cartons used has a positive environmental
impact, while also confirming that air bags represent the standard compensatory measure when
box space exceeds the volume of the order quantity.

4.2.2.4 Improvised Packaging

Regarding the code “improvised packaging”, it captures the extent to which operators are
required to adapt their packing approach on the spot when order quantities, customer
specifications, or the absence of system guidance make a standardised response impossible.
This code generated thirteen references across four interviews.

When asked directly whether they ever need to adjust or improvise packaging due to unusual
order quantities, both Participant 2 and Participant 4 confirmed that this occurs regularly.
Participant 2 further described the conditions under which improvisation becomes necessary,
explaining that when no quantity specification is provided, operators must rely on personal
judgment to determine how much product can be fitted into a given box. The same participant
reflected critically on this reality, acknowledging that the absence of packaging instructions on
orders is an inefficiency that operators themselves recognise as avoidable.

Participant 5 described a particularly illustrative example of improvised decision-making,
explaining that in the absence of a specified box, operators physically test whether items fit:

“...you kind of see if this fits in a large standard box. It is about 30. So, you test 30. If it
works, you go with 30. You have to test a little...”

Moreover, Participant 1 summarised the underlying tension driving improvisation across all
these scenarios, explaining that operators are ultimately required to comply with customer
requirements, placing them in a position where personal judgment consistently substitutes for
a standardised approach.
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4.2.2.5 Filling Up the Box

The consecutive code “filling up the box”, addresses the operational challenge of maximising
box utilisation when order quantities do not naturally fill the available packaging volume. This
code generated fourteen references, with Participant 1 alone contributing seven, reflecting how
central this challenge is to the daily packing experience.

Participant 1 described a clear personal preference for full boxes, explaining that maximising
box fill is a priority in order to avoid dispatching excess empty space, and that when no quantity
per box is specified, as much product as possible is consolidated into a single box. However,
this preference is not always achievable when customers specify a particular quantity or box
size.

Furthermore, Participant 1 recounted a specific example that illustrates the operational
frustration this creates:

“I got an order. There were only supposed to be ten. But there was a lot of empty space, so
then I asked: 'Can we do it differently?"”

Likewise, Participant 2 shared a similar preference for maximising box fill, arguing that doing
so reduces plastic consumption and is therefore more environmentally responsible, while also
expressing confusion about customer specifications that result in boxes being dispatched with
very few items inside. Furthermore, Participant 5 reinforced this perspective, noting that filling
boxes as much as possible is preferable precisely because it reduces the need for supplementary
filling material, provided that product integrity is maintained during transport.

4.2.2.6 Packaging Quality and Customer Preferences

The sixth and final code, “packaging quality and customer preferences”, centres on the tension
between what operators consider good packaging practices and the specifications imposed by
customer requirements. This code was the most referenced within the theme at eighteen
references and was the only code to which all five participants contributed, indicating that this
tension is a universally experienced aspect of the outbound packaging process.

Participant 1 expressed this tension most vividly, describing a sense of frustration when
packaging decisions are driven purely by customer requirements rather than sound operational
practice. Furthermore, Participant 3 connected packaging quality directly to product damage
risk, emphasising that full boxes are always preferable and that packing below the designated
multiple leaves products insufficiently supported, increasing the likelihood of surface damage
during transport.

37



Furthermore, Participant 4 elaborated on the relationship between product characteristics,
customer preferences, and packaging quality, explaining that certain items require maximum
protective packaging regardless of operational convenience:

“...Depending on which item you are packing. Sometimes it might be cabinets you are
packing. They are nicely painted. And then you really want to pack them with as much
packaging material as possible...”

Additionally, the same participant acknowledged that what is operationally preferable is not
always what the customer requests, noting that while pallet dispatch would provide safer
transport for certain product types, customers may still require box packaging instead.

Moreover, Participant 5 confirmed that order quantity influences damage risk, explaining that
when large quantities are packed together, items positioned at the bottom of the box are more
susceptible to damage during transport. Participant 2 highlighted how customer-driven quantity
requirements create both operational complexity and environmental consequences, describing
situations where customers require products to be packed in smaller quantities per bag rather
than consolidated into fewer larger units, generating additional packaging material consumption
in the process.

Collectively, this theme reveals that space utilisation inefficiencies at Industrilds i Néssjo AB
are not isolated incidents but a systemic consequence of the mismatch between available box
sizes, customer-specified quantities, and the absence of standardised packaging guidelines.

4.2.3 Small Quantities as Source of Operational Disruption

The third theme concerns the operational disruption caused by small order quantities within the
outbound packaging process. This theme covered four codes: “damage risk and quantities”,
“large quantities are more time-efficient”, “handling time”, and “small quantities inefficiency”.
With 24 references across five participants, this theme provides consistent empirical evidence
that order quantity size is a direct driver of operational disruption at Industrilas 1 Néssjo AB.

4.2.3.1 Damage Risk and Order Quantities

Firstly, within the code “damage risk and quantities™ participants described how small order
quantities increase the vulnerability of items to damage during transport. Although this code
had the narrowest evidential base within the theme, with a single reference from one participant,
the observation it captures is analytically relevant as it connects order quantity directly to
product integrity.

Participant 2 noted that small quantities increase exposure to damage, explaining that a lower
number of items packed in a box result in greater vulnerability compared to larger quantities.
This account suggests that when only a small number of items are placed in a box, the reduced

density leaves items more vulnerable to movement and impact during transport, a risk that is
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compounded when no appropriately sized box is available and filling material must compensate
for the excess space.

4.2.3.2 Large Quantities More Time-Efficient

The second code, “large quantities more time-efficient”, addresses the contrast participants
drew between the experience of processing large orders versus small ones, with larger quantities
consistently described as faster and smoother to handle.

Participant 2 described large orders as noticeably smoother in execution, explaining that
processing a large quantity at once is faster and more straightforward compared to handling
multiple smaller orders.

Participant 5 offered a particularly concrete illustration of this efficiency, explaining that the
predictability of large orders removes the need for continuous decision-making:

“...a large order, it is much easier. Because then we have seen that it becomes 80 boxes on a
pallet. Then it is finished.”

When asked directly whether packing large orders goes faster, the same participant confirmed
this without hesitation. Together these accounts suggest that large order quantities enable
operators to establish a rhythm and work predictably, in contrast to the continuous adjustments
required by small and variable order quantities.

4.2.3.3 Handling Time

When it comes to the “handling time”, it exposes the disproportionate amount of time that small
order quantities require relative to the number of items being processed. This code was present
across four interviews, making it the most broadly evidenced code within the theme alongside
“small quantities inefficiency”.

A recurring observation across participants was that the time required to assemble, tape, and
label a box remains largely constant regardless of how many items are placed inside it, meaning
that small orders generate the same handling overhead as large ones while contributing far less
output. Participant 1 quantified this most precisely, noting that the time required to tape boxes
and apply labels remains constant regardless of how many items are packed inside, and that in
some cases the sealing and labelling process takes longer than the actual packing of the entire
order. Moreover, Participant 3 reinforced this point from a cost perspective, observing that
processing three units and processing ten units demands the same time investment, concluding
that handling small quantities makes each individual article more expensive to process.

Finally, Participant 4 described the same phenomenon in relation to the picking stage, noting
that retrieving a small number of items from storage takes approximately the same amount of
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time as retrieving a larger quantity. Likewise, Participant 2 connected this time inefficiency
directly to the physical effort involved in processing small orders, explaining that smaller orders
require operators to move around more between different storage locations, increasing the
overall time required.

4.2.3.4 Small Quantities Inefficiency

The fourth and final code, “small quantities inefficiency”, communicates the broad operational
disruption caused by small order quantities across the picking, packing, and dispatching stages
of the outbound packaging process. This code generated the highest number of references
within the theme at fourteen and was present across four interviews.

Participant 1 illustrated the scale of variability in order sizes faced on a daily basis, noting that
orders can range from several thousand units down to as few as five items, with smaller orders
requiring significantly more physical movement across the warehouse. The same participant
further confirmed that packing small orders takes considerably longer than consolidating a
larger quantity into fewer boxes.

Moreover, Participant 2 identified an additional cognitive burden associated with small orders,
explaining that managing multiple concurrent small orders requires operators to continuously
track which items belong to which shipment, increasing the mental effort required compared to
processing a single large order. The same participant also described how small orders increase
the likelihood of repacking errors:

“It could have happened that sometimes you have packed a box and then you thought no, this
does not work. I have to repack and then take a new box. That happens sometimes. But that is

’

when you have really small orders...’

Furthermore, Participant 5 introduced an additional dimension of disruption, describing how
urgent small orders can interrupt the processing of larger ongoing orders, as operators may need
to pause their current work to prioritise a small order that is due for dispatch the following day.
The same participant further described the physical effort involved, noting that small orders
require considerably more movement between different storage locations compared to larger
orders, increasing the overall physical demand placed on operators.

This theme reveals that small order quantities generate disruption at multiple levels
simultaneously, requiring greater physical movement, cognitive effort, and time per unit
processed than larger orders, while also increasing the risk of errors and interruptions to
ongoing work.

4.2.4 Box Standardization, Order Multiples and Cross-functional Alignment

The fourth and final theme concerns the improvement opportunities identified by participants
in relation to box standardisation, order multiples, and cross-functional alignment within the
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outbound packaging process. This theme comprised four codes: “advanced preparation”,
“pricing strategy”, “standard box”, and “standard quantities or multiples”. With 22 references
across five participants, this theme represents the collective improvement vision of the

operators most directly affected by the inefficiencies identified in the preceding three themes.
4.2.4.1 Advance Preparation

Regarding the code “advanced preparation”, participants described the operational benefit of
having standardised box and quantity specifications in place before an order arrives at the
packing station. Although this code had contributions from two participants only, it is
analytically significant as it articulates the most direct operational argument for standardisation
within the entire dataset.

Participant 4 described this benefit clearly, explaining that having a pre-defined specification
would allow operators to prepare the correct packaging materials in advance, eliminating the
need to make box selection decisions reactively upon receiving the order. This reflects the
operational logic underlying the standardisation theme as a whole, namely that predictability in
order quantities and packaging specifications enables a more planned and efficient approach to
the packing process, reducing the reactive decision-making.

4.2.4.2 Pricing Strategy

The second code, “pricing strategy”, concerns the use of pricing mechanisms as a commercial
lever to steer customers toward ordering in standard multiples. Although contributed to by two
participants only, it introduces a cross-functional dimension to the standardisation argument by
connecting warehouse-level inefficiencies to upstream commercial decisions made by the sales
function.

Participant 3 proposed that customers deviating from the standard multiple should bear the
additional cost, arguing that pricing parity between small and standard quantities removes the
incentive to order efficiently.

4.2.4.3 Standard Box

The “standard box” code centres around the desire for a pre-defined box assignment per article
that would remove the need for individual box selection decisions at the packing station.
Contributed to by three participants, the code reflects a shared preference for predictability over
the trial-and-error approach described in theme 4.2.1. Participant 5 noted that knowing the box
in advance “is much better and easier”, while Participant 3 summarised the direction concisely:
“less cartons and more multiples...".
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4.2.4.4 Standard Quantities of Multiples

The fourth and final code, 'standard quantities or multiples', is the most extensively evidenced
in the entire dataset with sixteen references across four participants, reflecting the strength and
consistency of the standardisation argument.

Participants articulated both the operational logic and the practical benefits of a multiple-based
system with notable clarity. Participant 3 described the ideal scenario concisely:

“...the ideal case is to have a multiple and then you know, if I have 75 then I pick three boxes,
and in each box, I have 25 pieces', summarising the overall direction as 'multiples all the

2

way.

Participant 2 expressed frustration with non-aligned quantities, advocating for higher minimum
order quantities to eliminate the processing of very small orders containing only a handful of
units. Participant 5 also added that variable small quantities increase cognitive burden and the
risk of packing errors, confirming that consistent and standardised quantities would
significantly simplify the packaging process.

These establish standardised order multiples not as a theoretical improvement but as a
practically grounded and unanimously endorsed response to the inefficiencies identified across
the preceding three themes.

4.3 Document Analysis

Three internal documents were provided by Industrilds: article master data, annual sales
volumes, and a tiered price list. These were analysed to complement and validate the interview
findings.

4.3.1 Packaging Specifications are Missing Across the Entire Portfolio

Of all 8,980 articles in the ERP system, 83.32% have no standard packaging article assigned.
This gap is not confined to low-priority articles. Among A-products, the highest-value
classification with an annual volume of 2,703,892 units representing 38.23% of total annual
volume, 33.33% still lack a standard packaging specification as shown in Figure 5, and 57.96%
have no standard packaging assigned at all within this class. This indicates that the absence of
packaging specifications is structurally present even in the most commercially significant
segment of the portfolio.

Furthermore, the significance of this finding is further amplified when considering X-products,
which account for 6,068,608 units and represent 61.77% of the total annual volume of
9,823,852 units. Within this classification, 79.73% of articles lack a standard packaging
specification. Given that X-products constitute the largest share of annual volume, the high
proportion of missing specifications within this class suggests that the absence of standardised
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packaging is not a minor issue but one that affects the core of daily warehouse operations as
illustrated in Figure 5.
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Figure 5 - Share of active articles with and without a packaging article assigned in the ERP
system, by ABC class

4.3.2 Packaging Multiples are Absent Across the Majority of the Article Portfolio

When it comes to order multiples, the document analysis reveals that across all ABC classes, a
substantial share of articles has no defined packaging multiple, meaning there is no system-
level specification for how many units should fill a box. Without this information, operators
cannot match order quantities to box sizes, resulting in undersized or oversized boxes that
require excessive filling material to compensate.

Even B-products, representing 732,403 units of annual volume, are missing a packaging
multiple in 41.98% of cases, confirming that the filling material problem described by operators
is structurally embedded in the article master data and is not confined to low-priority articles.

Just like the case of the lack of packaging specifications, this also becomes particularly
significant when considering X-products. Within this class, 78.21% of articles have no
packaging multiple defined, meaning that the articles handled most frequently in the warehouse
are also those least supported by standardised packaging specifications. The operational
consequences of this gap are therefore not marginal but affect the majority of daily packing
activity.



4.3.3 No Minimum Order Quantity Means Small Orders are Unrestricted

The document analysis shows that 94.48% of all articles — 8,484 out of 8,980 — have no
minimum order quantity set in the ERP system. This means customers can order a single unit
of almost any article, with no commercial or systemic barrier preventing it. The problem is most
acute for X-products (95.61%), which represent the highest annual volume in the dataset at
6,068,608 units.

Moreover, even for A-products, 58.02% carry no minimum order quantity as shown in Figure
6. This is the commercial root cause of the small-order disruption operators described,
confirming that the system structurally enables the exact orders that generate the most handling
time, physical effort, and cognitive burden per unit processed.
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Figure 6 - Percentage of articles per class lacking a defined packaging multiple or
minimum order quantity in the ERP system

4.3.4 The Standardisation Gap is Largest Precisely Where Volume is Highest

ABC and X-articles show standardisation gaps nearly as severe as the overall portfolio: 74.83%
have no packaging multiple and 76.54% have no standard packaging assigned. X-products
alone account for 6,068,608 units, representing 61.77% of global annual volume, with 79.73%
missing standard packaging and 78.21% lacking a packaging multiple. These are precisely the
articles where standardised order multiples and pre-assigned box specifications would deliver
the greatest operational benefit, as their volume means they are handled most frequently.
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ABC-products account for the remaining 3,755,244 units, representing 38.23% of global annual
volume, with 57.96% missing standard packaging and 55.21% without a packaging multiple.
The document analysis therefore not only validates the operators' proposals for standardisation
but also identifies where implementation would have the highest operational return: the X-class
article portfolio where the highest annual volumes are found as shown in Figure 7.
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5 ANALYSIS

This chapter provides an analysis of the empirical findings in relation to the theoretical
framework established in chapter 2. The analysis is structured around the three research
questions guiding the study. Section 5.1 examines the role of order quantities in the outbound
packaging process through a theoretical lens. Section 5.2 analyses which aspects of logistics
performance are influenced by order quantities, drawing on observations, interviews and
document analysis. Section 5.3 identifies improvement opportunities to enhance packaging
efficiency based on the combined theoretical and empirical analysis.

5.1 What Role Do Order Quantities Play in the Outbound Packaging Process?

Order quantities influence the outbound packaging process in ways that extend beyond simply
determining the volume of products moving through the supply chain. Their role is more
fundamental in that they shape the conditions under which packaging activities are organised,
the manner in which those activities are carried out, and the degree of complexity that the
process must manage.

Products entering the warehouse are supplied in predefined packaging configurations that
simultaneously serve as handling units and define the minimum quantities in which products
can be ordered (Broekmeulen et al., 2017). These configurations reflect the supplier's
operational logic rather than the needs of downstream operations (Heese, 2025), while customer
order quantities are determined independently by demand and vary across orders and customers
(Shen et al., 2019). Since neither side adjusts to the other, the packaging process must
continuously bridge the difference between these two structures, making it the operational point
where their consequences become visible (Alnahhal et al., 2024).

Where supplier case pack sizes correspond to customer order quantities, packaging can proceed
using existing configurations without significant modification. Where alignment is absent,
products must be removed from their original packaging units and reassembled into new
configurations that match customer requirements (Broekmeulen et al., 2017), introducing
additional handling steps and measurable implications for operational performance (Zhao et al.,
2023). As Palsson and Hellstrom (2016) and Loske et al. (2024) demonstrate, packaging
characteristics directly affect how easily products can be moved and processed within the
warehouse, meaning that variability in order quantities translates into variability in the
workload associated with packaging tasks.

A further consequence concerns process complexity. Because the two quantity structures are
established without reference to one another, no single packaging configuration can
accommodate all orders. Research shows that when processes are not standardised, a large share
of operational time is consumed by non-value-added activities, and that standardised
procedures significantly improve process efficiency (Adeodu et al.,, 2023). Since
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standardisation depends on stable and predictable inputs, the variability introduced by
misaligned order quantities directly limits how effectively the packaging process can be
controlled and optimised.

These findings indicate that order quantities function as a structural determinant of outbound
packaging operations. The degree of alignment between supplier-defined and customer-driven
quantity structures shapes both the nature and complexity of packaging activities, and its
consequences do not remain abstract but become visible in how packaging operations perform,
how much effort they demand, and how consistently they can be executed.

Figure 8 presents an Ishikawa diagram that maps the causal structure underlying the four
performance dimensions examined in Section 5.2, tracing handling efficiency, space utilisation,
time and labour, and damage risk back to their shared root cause of order quantity misalignment.

( Handling Efficiency > ( Space Utilization )

Missing box specifications No packaging multiple defined

Experience-based selection Shipping air in boxes

Small orders and variability Excess filling material \ :

Reduce Outbound

Performance

No minimum order quantity , Underfilled boxes allow momvement
Small order fixed-overhead / Filling material unreliable
Concurrent order tracking Customer specs. override safety packing

( Time and Labour ) ( Damage Risk >

Figure 8 - Ishikawa diagram: order quantity misalignment as root cause of reduced
outbound packaging performance.

5.2 Which Aspects of Logistics Performance are Influenced by Order Quantities
Within the Outbound Packaging Process?

The empirical data collected through observations, interviews and document analysis reveals
that order quantity misalignment affects outbound packaging performance across four distinct
dimensions. Figure 8 establishes the causal structure underlying these dimensions, showing that
handling efficiency, space utilisation, time and labour, and damage risk all originate from the
same root condition, the misalignment between fixed supplier quantities and variable customer
demand. The following sections examine each dimension by comparing theoretical
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expectations with empirical evidence from the studied organisation, drawing on all three data
sources where applicable to establish the consistency and credibility of the findings.

5.2.1 Handling Efficiency

The handling efficiency bone in Figure 8 traces operational disruption to three conditions:
missing box specifications, experience-based selection, and small order variability. Research
confirms that misaligned packaging configurations increase handling effort, particularly in
manual environments where different quantity configurations require different levels of
physical effort from operators (Garcia-Arca et al., 2017; Silva & Pélsson, 2022). At the studied
organisation all three conditions are structurally present and empirically documented.

Observations revealed that the outbound packaging process follows two distinct paths
depending on order type, and that when no box specification appeared on the material handling
document, operators were required to determine an appropriate box themselves by drawing on
personal experience or consulting colleagues. This pattern was consistently confirmed across
interviews. P3 described how an experienced operator can identify the correct box from the
article name alone, while a new operator must physically retrieve the items, examine the
quantity and then select a box, a process that introduces both additional steps and inconsistency
across operators. P5 confirmed a trial-based approach, describing how operators physically test
whether a given quantity fits a standard box size before committing to it, acknowledging that
when neither system guidance nor colleague knowledge is available, the process reaches a dead
end with no reliable resolution. P4 acknowledged at a managerial level that efforts are underway
to embed box specifications into the system but that this remains incomplete. Document
analysis provides the structural explanation for this pattern, as shown in Figure 5, 83.32% of
articles in the ERP system have no standard packaging specification assigned, confirming that
the experience-dependent approach observed and described by participants is not an exception
but the operational norm. This triangulation across observations, interviews and document
analysis establishes missing specifications as a structurally embedded condition rather than an
isolated operational failure.

Small order variability compounds this challenge. P1 described significantly greater physical
movement when processing small orders, noting that large orders allow work to proceed in one
location while small orders require constant movement between storage locations. As shown in
Figure 6, 94.48% of articles carry no minimum order quantity, meaning no systemic barrier
prevents the smallest and most disruptive order sizes from entering the process. The
combination of missing specifications and unrestricted order variability means that handling
effort fluctuates considerably across orders, making it difficult to maintain consistent and
efficient performance at the outbound packaging stage.
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5.2.2 Space Utilisation

Figure 8 connects space utilisation losses to three conditions: no packaging multiple defined,
shipping air in boxes, and excess filling material. Research confirms that when packaging
configurations are poorly matched to order quantities, volumetric efficiency is reduced and
filling materials must compensate for the excess space (Garcia-Arca et al., 2020). At the studied
organisation this is not an isolated occurrence but a systemic consequence of missing packaging
multiples across the article portfolio.

Interview data consistently revealed that operators used bubble wrap and air bags to fill excess
space in boxes where order quantities did not correspond to available box sizes. P1 expressed
a preference for maximising box fill in order to avoid dispatching excess empty space, though
this preference cannot always be acted on when order quantities fall below what the available
box range can accommodate efficiently. P4 confirmed that small order quantities force
operators to use disproportionate amounts of filling material relative to the product volume
being shipped, describing situations where only a handful of items must be cushioned in a box
far larger than necessary. P5 reinforced the operational logic behind maximising fill, noting that
doing so reduces the need for supplementary filling material as long as product integrity is
maintained. Document analysis provides the structural basis for these interview findings as
illustrated in Figure 6, 78.21% of X-products, the highest volume classification representing
61.77% of total annual volume, have no packaging multiple defined in the ERP system. The
triangulation across interview and document analysis confirms that space utilisation
inefficiency is not a behavioural problem but a structural one embedded in how the article
master data is configured.

An environmental dimension also emerged consistently across interviews. P1 questioned
whether alternative packaging formats such as padded bags could replace standard boxes for
small quantities, recognising that the current approach generates avoidable material waste. P3
raised a related upstream issue, describing goods arriving from suppliers in branded cartons that
must be fully unpacked and repacked before the outbound process can begin, generating
additional material waste and handling steps that compound the space utilisation problem.
These accounts confirm that space utilisation is a dimension that is both operationally and
environmentally significant, driven by a structural gap in master data rather than by operator
behaviour.

5.2.3 Time and Labour

The time and labour bone in Figure 8 traces inefficiency to three conditions: no minimum order
quantity, small order fixed overhead, and concurrent order tracking burden. Research confirms
that process variability increases the effort required per order, reducing throughput and making
labour allocation difficult to plan (Nabhani et al., 2018; Loske et al., 2024). When processes
are not standardised, a large share of operational time is consumed by non-value-added
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activities that add to the time cost of each order without contributing to output (Adeodu et al.,
2023). At the studied organisation all three conditions are present and empirically documented.

Interview data consistently revealed that the time required to assemble, tape, label and seal a
box remained largely constant regardless of how many items were packed inside it, meaning
small orders carried the same fixed overhead as large ones while generating far less throughput.
P1 described how the time spent sealing and labelling a box can equal or exceed the time spent
packing it, particularly when the order contains only a small number of items. P3 confirmed
this from a cost perspective, observing that processing three units and processing ten units
demands the same time investment, making small orders disproportionately expensive per unit
handled. P4 described the same inefficiency at the picking stage, noting that retrieving two
items from storage takes approximately the same time as retrieving ten, further compressing
the output per unit of labour invested in small orders. Document analysis confirms the structural
basis for this pattern as shown in Figure 6, 94.48% of all articles have no minimum order
quantity set in the ERP system, confirming that the system structurally enables the exact orders
that generate the most handling time, physical effort and cognitive burden per unit processed.
The consistency across interview and document analysis establishes time and labour
inefficiency as a systemic rather than situational condition.

The concurrent order tracking burden introduces a further source of inefficiency. P2 described
the difficulty of tracking multiple small orders simultaneously, each requiring individual
attention to ensure the correct items reach the correct shipment and acknowledged that this
tracking burden increases the likelithood of packing errors requiring correction. Figure 6
confirms that without a minimum order quantity barrier, the system will continue to generate
the conditions that produce this burden, making it a structurally embedded rather than
manageable operational challenge.

5.2.4 Damage Risk

Figure 8 identifies three conditions through which the root cause reaches damage risk:
underfilled boxes allowing product movement, filling material unreliable as a compensatory
measure, and customer specifications overriding safe packing practices. Research confirms that
insufficient packaging density increases product movement during transport, elevating the risk
of scratching, breakage and other damage (Pédlsson & Hellstrom, 2016). At the studied
organisation this risk is directly linked to the quantity-box mismatch and is compounded by the
absence of any standard protocol for managing it.

Interview data revealed that operators regularly added filling material to compensate for
underfilled boxes, particularly when processing small or non-standard order quantities. P3
confirmed that packing below the designated multiple leaves products with insufficient support
within the box, resulting in surface damage during transit. P2 confirmed that small quantities
increase exposure to this risk, observing that items packed in low-density configurations are
significantly more vulnerable to movement and impact than those packed at full capacity. P2
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further raised a reliability concern that extends beyond what theory typically addresses, noting
that filling material does not provide a reliable guarantee of protection as it can lose structural
integrity during transit, rendering the compensatory measure imperfect. The triangulation
between interview data and document analysis establishes that damage risk at the studied
organisation is both structurally generated and operationally managed in ways that are
individually dependent and inconsistent.

A further tension emerges between operational judgment and customer requirements. P4
described situations where pallet dispatch would provide safer transport for certain product
types, but customer specifications require box packaging, forcing the operator to compensate
with additional protective material regardless of whether it adequately resolves the damage risk.
P1 articulated this tension most clearly, describing the experience of following customer
packaging instructions that are known to be suboptimal from a product protection standpoint,
reflecting the frustration of prioritising customer compliance over sound packaging practice.
As Figure 8 illustrates, damage risk shares its root cause with the other three dimensions, and
addressing it requires resolving the same structural conditions that drive inefficiency across the
entire outbound packaging process, which is what the following section examines.

5.3 What Improvement Opportunities Can Be Identified to Enhance Packaging
Efficiency?

The analysis presented in sections 5.1 and 5.2 has established that inefficiencies in the outbound
packaging process originate from the misalignment between fixed supplier quantities and
variable customer demand, manifesting across four performance dimensions as illustrated in
Figure 8. The document analysis quantifies the structural depth of this problem, as shown in
Figure 5, 83.32% of articles lack packaging specifications; as shown in Figure 6, 94.48% carry
no minimum order quantity; and as illustrated in Figure 7, the standardisation gap is largest
precisely where volume is highest, in the X-class article portfolio. Three improvement
opportunities emerge from the combined theoretical and empirical analysis. The first concerns
the standardisation of order multiples and their alignment with pre-assigned packaging
configurations. The second addresses the documentation of box selection guidelines to reduce
reliance on tacit knowledge. The third relates to the use of commercial pricing mechanisms to
steer customer ordering behaviour toward quantities that support operational efficiency.

5.3.1 Standardised Order Multiples with Pre-Assigned Box Sizes

The most extensively evidenced improvement opportunity in the dataset concerns the
standardisation of order multiples and their alignment with specific packaging configurations.
With sixteen references across four participants, this is the most consistently supported
improvement identified in the entire study, indicating that it is not a theoretical proposal but a
practically grounded response to the inefficiencies experienced daily.
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The theoretical basis for this improvement is grounded in the relationship between packaging
standardisation and logistics efficiency. Palsson and Hellstrom (2016) demonstrate that
consistent packaging configurations reduce the variability that drives handling effort and
process complexity, and Broekmeulen et al. (2017) further show that aligning packaging units
with order quantities reduces the additional handling steps associated with unpacking and
repacking. When order quantities are standardised and linked to specific packaging units, the
decision of which box to use is predetermined within the system rather than made reactively at
the packing station, directly addressing the handling efficiency and time and labour losses
identified in Section 5.2.

This theoretical expectation is fully supported by the empirical evidence. Participants
consistently described the operational benefit of knowing in advance how many units fill a box,
with P4 identifying advance preparation as the most immediate gain and P3 summarising the
preferred direction as a system where a known quantity maps directly to a known number of
boxes. The document analysis confirms the structural urgency of this improvement, as Figure
7 shows that ABC and X-articles, which represent the highest volume of daily activity, carry
standardisation gaps of 74.83% with no packaging multiple and 76.54% with no standard
packaging assigned. These are precisely the articles where implementation would deliver the
greatest operational return, making the X-class portfolio the most important starting point.

5.3.2 Documented Box Selection Guidelines

The second improvement opportunity concerns the documentation of box selection guidelines
to replace the current reliance on tacit, experience-based knowledge. As established in section
5.2.1, box selection at the studied organisation is governed by individual experience rather than
system guidance, resulting in a process that is naturally variable and dependent on who is
performing the task.

Research on warehouse operations shows that when processes are not standardised, a large
share of operational time is consumed by non-value-added activities, and that structured and
standardised procedures significantly improve process efficiency (Adeodu et al., 2023).
Nabhani et al. (2018) further show that process variation increases when execution depends on
individual judgment rather than standardised rules. As shown in Figure 5, 83.32% of articles
lack any standard packaging specification in the ERP system, meaning the knowledge required
to make box selection decisions resides in the experience of individual operators rather than in
the system itself, creating a process that is fragile and difficult to sustain through staff turnover
or the onboarding of new operators.

Observations confirmed that box selection decisions were made individually at the packing
station without reference to any documented standard, with operators relying on experience or
physically testing different box sizes. This was consistently confirmed across interviews. P3
described the ideal scenario as one where the packaging specification appears on the order
document, allowing the operator to retrieve the correct box before beginning to pack rather than
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making a selection decision mid-process. P5 described the current alternative as a process of
physically testing whether a quantity fits a given box before committing to it, acknowledging
that this approach sometimes results in an incorrect selection that requires repacking. P2
summarised the situation most directly, describing the current practice of guessing the
appropriate box when no specification is provided as an acknowledged inefficiency that
operators themselves recognise as avoidable. The triangulation between observations,
interviews and document analysis confirms that documented box selection guidelines would
resolve a gap that is structurally embedded, operationally experienced and managerially
acknowledged across the studied organisation. Unlike the first improvement which addresses
the structural dimension of the quantity problem, this improvement operates at the operational
level, targeting the execution of packaging tasks and making the process robust to staff turnover
and variation in operator experience.

5.3.3 Pricing Mechanism to Steer Customer Behaviour

The third improvement opportunity concerns the use of commercial pricing mechanisms to steer
customer ordering behaviour toward quantities that support operational efficiency. Unlike the
first two improvements which address conditions within the warehouse, this opportunity
operates at the boundary between the commercial and operational functions of the organisation,
targeting the demand side of the quantity misalignment rather than its operational
consequences.

The theoretical basis for this improvement lies in the relationship between commercial
decisions and operational performance. Garcia-Arca et al. (2017) argue that inefficiencies often
arise from a lack of coordination between commercial and operational functions, and that
packaging and logistics decisions must be integrated with broader supply chain processes.
When customers are able to order quantities that are operationally inefficient without bearing
the cost of that inefficiency, the burden falls entirely on the warehouse. A tiered pricing
structure that makes non-standard quantities more expensive shifts part of that cost to the
customer, creating a commercial incentive for ordering in quantities that are operationally
efficient, consistent with the broader principle that supply chain efficiency depends on
coordination across functions rather than optimisation within individual functions in isolation
(Palsson & Hellstrom, 2016; Ponte et al., 2020).

The empirical evidence supports this direction at both the structural and operational level.
Figure 6 confirms that 94.48% of all articles carry no minimum order quantity in the ERP
system, meaning no commercial barrier currently exists on the order sizes that generate the
greatest operational disruption. Participants independently arrived at the same conclusion, with
P3 proposing that customers ordering outside the standard multiple should absorb the additional
cost this generates, and P2 suggesting that customers would benefit from holding more stock
rather than placing frequent low-volume orders. Together these findings establish that the
pricing mechanism addresses a commercially unregulated condition that is both structurally
embedded and operationally experienced.
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This improvement is distinct from the first two in that it does not directly change how packaging
is performed but reduces the frequency with which operationally disruptive configurations
occur. Its effectiveness depends on customer responsiveness to pricing signals, which
introduces a degree of uncertainty not present in the first two improvements. Nevertheless, as
a cross-functional alignment measure that targets the structural root of the misalignment, it
represents a meaningful complement to the operational improvements identified in 5.3.1 and
5.3.2.

The three improvement opportunities identified in this section address the outbound packaging
problem at different levels. Standardised order multiples with pre-assigned box sizes target the
structural condition that generates variability, with Figure 7 confirming that implementation in
the X-class portfolio would deliver the highest operational return. Documented box selection
guidelines address the operational execution of packaging tasks by replacing the tacit
knowledge dependency identified in Figure 5 with systematic guidance accessible to all
operators. The pricing mechanism operates at the commercial level, addressing the demand-
side root of the problem confirmed by Figure 6, reducing the frequency of operationally
disruptive order configurations by aligning customer incentives with warehouse efficiency
requirements. Together these improvements represent a layered response to a problem that is
both structural and operational in nature, and their combined implementation would be expected
to reduce handling effort, improve space utilisation, lower damage risk and create more
predictable and controllable labour demands across the outbound packaging process.

The analysis presented in this chapter makes three interconnected analytical contributions. First,
it establishes that order quantities function as a structural determinant of outbound packaging
operations, shaping not only the volume of products handled but the conditions under which
packaging activities are organized and executed. Second, it demonstrates that the consequences
of quantity misalignment are not confined to a single operational dimension but manifest
simultaneously across handling efficiency, space utilization, time and labor, and damage risk,
all traceable to the same structural root cause as illustrated in Figure 8. Third, it shows that
meaningful improvement requires intervention at multiple levels, structural, operational, and
commercial, rather than at any single point in the process. Together these contributions confirm
that the inefficiencies observed at the studied organization are not the result of individual
operator behavior but of structural conditions embedded in how order quantities, packaging
specifications, and commercial policies are currently configured, and that addressing them
requires a coordinated response across functions.
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6 DISCUSSION

This chapter reflects on the findings of the study in relation to each research question and the
methodological choices made. The three research questions are discussed in turn before the
methodology is addressed.

6.1 Discussion of Research Question 1

The first research question examined the role of order quantities in the outbound packaging
process. Since this question was conceptual, it was answered through the literature review
described in Section 3.1.1, rather than through field data. The purpose was to develop a
theoretical understanding that could later support the interpretation of the empirical findings.

The literature showed that packaging is not only placing products into boxes, but also the
process of converting stored inventory into customer-specific shipments. This is where order
quantities become important. Products often arrive from suppliers in fixed quantities, while
customers place orders based on their own needs. As a result, the warehouse must manage the
gap between incoming quantities and outgoing order requirements. Because this gap differs
from order to order, the packaging process becomes difficult to standardise, control, and
optimise. Therefore, order quantities do not only influence the amount of product moving
through the supply chain. They also shape the packaging activities, the conditions under which
packaging is performed, and the level of efficiency that can be achieved.

However, most of the literature discusses this issue in larger retail or distribution settings. It
gives less attention to smaller manufacturing companies where formal packaging specifications
may be missing. In the instance of the case company, the empirical findings confirmed the
theoretical relationship between order quantities and packaging performance but also showed
that the lack of system-level packaging guidance made the problem more severe. This suggests
that the theoretical framework is relevant beyond this case, especially for similar manufacturing
companies with limited packaging standardisation

6.2 Discussion of Research Question 2

The second research question asked which aspects of logistics performance are influenced by
order quantities within the outbound packaging process. Answering this question required
empirical investigation through observations, semi-structured interviews, and document
analysis.

Four performance dimensions emerged from the combined theoretical and empirical work:
handling efficiency, space utilisation, time and labour, and damage risk. As illustrated in Figure
8, these dimensions are not isolated problems but share a common origin in the structural gap
between fixed supplier quantities and variable customer demand. Therefore, order quantity
misalignment affects various parts of logistics performance.
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Two additional findings were especially important. First, poor alignment between order
quantities and available packaging configurations reduced space utilisation and increased the
use of filling material. This also created environmental concerns, which emerged from the
interview data without being directly asked. Second, order quantities influenced damage risk
when boxes were not filled to an appropriate level, allowing products to move during transport.
Participants also explained that filling material, such as bubble wrap, cannot always be relied
on as a protective solution because it may lose effectiveness during transit.

A further tension emerged between what operators consider safe packing practice and what
customer specifications sometimes require, placing operators in a position where they must
follow packaging instructions, they consider suboptimal for product protection. Together these
findings suggest that damage risk in this context is shaped not only by the structural quantity
gap but also by the limitations of available compensatory measures and by commercial
requirements that fall outside the operator's control.

6.3 Discussion of Research Question 3

The third research question examined what improvement opportunities can enhance packaging
efficiency. To answer this question, the theoretical analysis and empirical findings were
combined in order to identify improvements based on evidence rather than assumptions.

The analysis of the first two research questions showed that the packaging problem in the case
company exists at more than one level. At the structural level, supplier and customer quantities
do not align and no systemic mechanism exists to manage the gap. At the operational level,
operators make individual packaging decisions on every order because the system provides no
guidance. At the commercial level, customers face no incentive to order in quantities that would
make the warehouse's work more manageable. Any meaningful improvement therefore needed
to address all three levels rather than focusing on only one.

Three main improvement opportunities were identified. First, standardised order multiples
linked to pre-assigned box sizes could reduce the need for individual box selection and support
advance preparation. Second, documented box selection guidelines in the ERP system could
make packaging knowledge more systematic and accessible to all operators. Third, a tiered
pricing mechanism for non-standard order quantities could encourage customers to order in
quantities that better support operational efficiency.

Together, these improvements address different parts of the same root problem. Standardised
multiples reduce the number of non-standard situations, ERP-based box guidelines help
operators manage the cases that remain, and tiered pricing reduces the commercial
attractiveness of disruptive small orders. Implemented together, these improvements are likely
to have a stronger effect than if applied separately. Therefore, the third research question is
answered through the identification of three connected improvement opportunities that can
enhance packaging efficiency and reduce process variability.
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6.4 Discussion of Methodology

The combination of observations, semi-structured interviews, and document analysis proved
well suited to the research questions, as triangulation across these three sources strengthened
the credibility of the findings significantly. Observations captured the process as it naturally
unfolded, interviews provided operational depth from those directly involved, and document
analysis added quantitative evidence that transformed qualitative descriptions into structurally
documented findings. The single case study design enabled the depth of analysis required to
examine the outbound packaging process within its real operational context. Limitations related
to generalisability, observation duration, and data verification are acknowledged and discussed
in section 7.1.
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7 CONCLUSIONS

This study set out to analyse the outbound packaging process from order processing to final
dispatch, with a focus on order quantities and their influence on logistics performance, in order
to identify improvement opportunities to enhance packaging efficiency. The findings confirm
that the purpose has been fulfilled through the answers to the three research questions.

RQ1 established that order quantities function as a structural determinant of outbound
packaging operations. The misalignment between supplier-defined minimum order quantities
and variable customer order quantities creates a persistent gap that outbound packaging must
continuously bridge, shaping the conditions under which packaging activities are organised, the
complexity they must manage, and the degree to which they can be standardised and controlled.

RQ?2 established that this misalignment affects outbound packaging performance across four
dimensions simultaneously: handling efficiency, space utilisation, time and labour, and damage
risk. The empirical analysis demonstrated that these consequences are driven primarily by the
absence of system-level specifications, specifically the lack of standard packaging assignments,
packaging multiples, and minimum order quantities across the article portfolio, rather than by
individual operator behaviour.

RQ3 identified three improvement opportunities that address the problem at different levels.
Standardised order multiples linked to pre-assigned box sizes target the structural level by
removing reactive decision-making at the packing station. Documented box selection
guidelines target the operational level by replacing tacit knowledge with systematic guidance
accessible to all operators. A tiered pricing mechanism targets the commercial level by creating
incentives for customers to order in quantities that support operational efficiency. Together
these improvements represent a layered response whose combined effect would be expected to
be greater than any single intervention pursued in isolation.

The study makes three distinct contributions. Conceptually, it advances the understanding of
how order quantity structures function as a structural driver of outbound packaging
performance, connecting the supply side constraint of minimum order quantity with the demand
side variability of customer order quantity and tracing their combined consequences through
variability, standardisation and performance. Methodologically, it demonstrates the value of
combining observations, semi-structured interviews and document analysis in a single case
study, showing that triangulation across these three sources can transform qualitative
operational descriptions into structurally documented evidence. Practically, it provides a
manufacturing company with three grounded and prioritised improvement directions,
identifying the X-class article portfolio as the most important starting point for implementation
given that it represents the highest volume of daily activity yet carries the largest standardisation

gaps.
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7.1 Limitations

Several limitations of this study should be acknowledged when interpreting its findings. The
most significant is the single case study design. By focusing on one operational site, the study
achieves depth of understanding but sacrifices breadth, meaning that the specific figures
reported, such as the proportion of articles lacking packaging specifications or minimum order
quantities, cannot be directly generalised to other manufacturing or warehouse environments.
The findings are considered analytically transferable to organisations facing similar structural
conditions, but this transferability depends on the degree to which those contexts resemble the
one studied.

A second limitation concerns the scope of the empirical data. The five observation sessions
were relatively short in duration, ranging from ten to thirty minutes, and were conducted across
a limited range of order types and operators. A longer observation period covering a greater
variety of order configurations would have provided a more complete picture of process
variability across different operational conditions.

A third limitation relates to the document analysis. The internal documents were provided by
the company, and their accuracy could not be independently verified. It was also noted that not
all data fields in the ERP system are consistently maintained, meaning that some missing
specifications may reflect data entry gaps rather than deliberate decisions. While this does not
undermine the central finding that packaging standardisation is absent across the majority of
the article portfolio, it is a consideration that should be kept in mind when interpreting the
precise figures.

Finally, the pricing mechanism proposed as a third improvement opportunity introduces a
degree of uncertainty that is not present in the other two improvements, as its effectiveness
depends on customer responsiveness to pricing signals and on market conditions that fall
outside the scope of what this study could evaluate.

7.2 Future Research

This study opens several directions for future research. The most immediate concerns the
implementation and effect of the improvements identified. This study diagnoses the structural
conditions that reduce outbound packaging efficiency and proposes three improvement
directions, but it does not measure the operational impact of implementing them. Future
research could examine the effect of introducing standardised order multiples and pre-assigned
box specifications on handling efficiency, space utilisation, and labour time, providing
quantitative evidence of the gains achievable through standardisation.

A second direction concerns the generalisability of the findings. Because this study is based on
a single case, it is not possible to determine how widely the identified conditions, the absence
of packaging specifications, the absence of minimum order quantities, and the reliance on tacit
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operator knowledge, are present across the manufacturing sector. A comparative study
examining multiple companies facing similar quantity misalignment challenges would allow
the structural conditions identified here to be tested across different operational contexts,
strengthening the transferability of the findings.

A third direction relates to the environmental dimension that emerged unexpectedly from the
empirical data. Participants consistently raised concerns about the volume of filling material
consumed as a consequence of poorly matched box sizes and order quantities. Future research
could examine the environmental cost of packaging material waste generated by quantity
misalignment more systematically, connecting operational inefficiency to sustainability
performance in a way that this study was not designed to do.

Finally, future research could examine the commercial dimension of the pricing mechanism
more closely. This study identified the absence of minimum order quantities as a structural
enabler of operationally disruptive order sizes but could not evaluate how customers would
respond to a tiered pricing structure. Research examining the relationship between pricing
mechanisms, customer ordering behaviour, and warehouse operational performance would
provide a more complete understanding of how commercial and operational functions can be
better aligned in manufacturing logistics.

60



REFERENCES

Adeodu, A., Maladzhi, R., Kana-Kana Katumba, M. G., & Daniyan, 1. (2023).
Development of an improvement framework for warehouse processes using lean six
sigma (DMAIC) approach: A case of third-party logistics (3PL) services. Heliyon, 9(4),
e14915. https://doi.org/10.1016/j.heliyon.2023.€14915

Afif, K., Rebolledo, C., & Roy, J. (2022). Drivers, barriers and performance outcomes of

sustainable packaging: a systematic literature review. British Food Journal, 124(3),
915-935. https://doi.org/10.1108/BFJ-02-2021-0150

Alnahhal, M., Aylak, B. L., Al Hazza, M., & Sakhrieh, A. (2024). Economic order
quantity: A state-of-the-art in the era of uncertain supply chains. Sustainability, 16(14),
5965. https://doi.org/10.3390/sul6145965

Braun, V., & Clarke, V. (2013). Successful qualitative research: A practical guide for
beginners. SAGE Publications Ltd.

Broekmeulen, R. A. C. M., Sternbeck, M. G., van Donselaar, K. H., & Kuhn, H. (2017).
Decision support for selecting the optimal product unpacking location in a retail supply
chain. European Journal of Operational Research, 259(1), 84-99.
https://doi.org/10.1016/j.ejor.2016.09.054

Dubisz, D., & Rokicki, R. (2022). Standardization of logistic units in terms of increasing
the efficiency of the reverse supply chain of returnable packaging. European Research
Studies Journal, 25(2B), 428-438. https://ersj.eu/journal/2979

Garcia-Arca, J., Gonzalez-Portela Garrido, A. T., & Prado-Prado, J. C. (2016). Packaging
logistics for improving performance in supply chains: The role of meta-standards
implementation. Producao, 26(2), 261-272. https://doi.org/10.1590/0103-6513.184114

Garcia-Arca, J., Garrido, A., & Prado-Prado, J. (2017). Sustainable packaging logistics:
The link between sustainability and competitiveness in supply chains. Sustainability,
9(7), 1098. https://doi.org/10.3390/su9071098

Garcia-Arca, J., Comesana-Benavides, J. A., Gonzalez-Portela Garrido, A. T., & Prado-
Prado, J. C. (2020). Rethinking the box for sustainable logistics. Sustainability, 12(5),
1870. https://doi.org/10.3390/sul2051870

Goel, K., Bandara, W., & Gable, G. (2023). Conceptualizing business process
standardization: A review and synthesis. Schmalenbach Journal of Business Research,
75(2), 195-237. https://doi.org/10.1007/s41471-023-00158-y

Grosse, E. H., Glock, C. H., & Neumann, W. P. (2017). Human factors in order picking: A
content analysis of the literature. International Journal of Production Research, 55(5),
1260-1276. https://doi.org/10.1080/00207543.2016.1186296

Heese, H. S. (2025). Minimum order quantity requirements in the presence of supply
disruption risk and retail competition. International Journal of Production Research,
63, 6056—6070. https://doi.org/10.1080/00207543.2025.2468391

61


https://doi.org/10.1016/j.heliyon.2023.e14915
https://doi.org/10.1108/BFJ-02-2021-0150
https://doi.org/10.3390/su16145965
https://doi.org/10.1016/j.ejor.2016.09.054
https://ersj.eu/journal/2979
https://doi.org/10.1590/0103-6513.184114
https://doi.org/10.3390/su9071098
https://doi.org/10.3390/su12051870
https://doi.org/10.1007/s41471-023-00158-y
https://doi.org/10.1080/00207543.2016.1186296
https://doi.org/10.1080/00207543.2025.2468391

Helm, M., Malikova, A., & Kembro, J. (2024). Rooting out the root causes of order
fulfilment errors: A multiple case study. International Journal of Production Research,
62(11), 3853-3871. https://doi.org/10.1080/00207543.2023.2251060

Industrilds. (n.d.). About us. Retrieved May 2026, from https://industrilas.com/en-us/about-
us

Kvak, K. (2022). Ecological solution of goods packaging for B2C logistics. Acta Logistica,
9(3), 345-351. https://doi.org/10.22306/al.v913.320

Liberatore, M. J., & Miller, T. (2016). Outbound logistics performance and profitability:
Taxonomy of manufacturing and service organizations. Business and Economics
Journal, 7(2), 1000221. https://www.researchgate.net/publication/306242704

Loske, D., Mangiaracina, R., Regattieri, A., & Klumpp, M. (2024). The impact of product
packaging characteristics on order picking performance in grocery retailing. Journal of
Business Logistics, 46, €12400. https://doi.org/10.1111/jbl.12400

Mohammed, A., Rahman, M., Demir, G., Shah, B., & Alaya, A. (2025). When warehouses
dream: a systems-informed exploration of Industry 5.0 principles in warehousing
performance management. International Journal of Systems Science: Operations &
Logistics, 12(1), 2559257. https://doi.org/10.1080/23302674.2025.2559257

Morashti, J. A., An, Y., & Jang, H. (2022). A systematic literature review of sustainable
packaging in supply chain management. Sustainability, 14(9), 4921.
https://doi.org/10.3390/su14094921

Nabhani, F., Uhl, C., Kauf, F., & Shokri, A. (2018). Supply chain process optimisation via
the management of variance. Journal of Management Analytics, 5(2), 136—153.
https://doi.org/10.1080/23270012.2018.1424571

Ponte, B., Puche, J., Rosillo, R., & de la Fuente, D. (2020). The effects of quantity
discounts on supply chain performance: Looking through the Bullwhip lens.

Transportation Research Part E: Logistics and Transportation Review, 143, 102094,
https://doi.org/10.1016/j.tre.2020.102094

Palsson, H., & Hellstrom, D. (2016). Packaging logistics in supply chain practice: Current
state, trade-offs and improvement potential. International Journal of Logistics Research
and Applications, 19(5), 351-368. https://doi.org/10.1080/13675567.2015.1115472

Safsten, K., & Gustavsson, M. (2020). Research methodology for engineers and other
problem-solvers (1st ed.). Studentlitteratur.

Sarithan Mungan, S., & Aydin, S. (2022). Analytical packaging process: A method for
improving the transport packaging. Packaging Technology and Science, 35(11), 785—
801. https://doi.org/10.1002/pts.2679

Shen, H., Tian, T., & Du, M. (2019). A two-echelon inventory system with a minimum
order quantity requirement. Sustainability, 11(18), 5059.
https://doi.org/10.3390/sul 1185059

62


https://doi.org/10.1080/00207543.2023.2251060
https://industrilas.com/en-us/about-us
https://industrilas.com/en-us/about-us
https://doi.org/10.22306/al.v9i3.320
https://www.researchgate.net/publication/306242704
https://doi.org/10.1111/jbl.12400
https://doi.org/10.1080/23302674.2025.2559257
https://doi.org/10.3390/su14094921
https://doi.org/10.1080/23270012.2018.1424571
https://doi.org/10.1016/j.tre.2020.102094
https://doi.org/10.1080/13675567.2015.1115472
https://doi.org/10.1002/pts.2679
https://doi.org/10.3390/su11185059

Silva, N., & Palsson, H. (2022). Industrial packaging and its impact on sustainability and
circular economy: A systematic literature review. Journal of Cleaner Production, 333,
130165. https://doi.org/10.1016/j.jclepro.2021.130165

Sjostrom, M., & Sundestrand, L. (2022). Packaging in outbound spare part distribution: A
study at Volvo Group (Master's thesis, Chalmers University of Technology). Chalmers
Open Digital Repository. https://odr.chalmers.se/items/Oea3b778-e7b1-4564-97f1-
931bd6407293

Wensing, T., Sternbeck, M. G., & Kuhn, H. (2018). Optimizing case-pack sizes in the
bricks-and-mortar retail trade. OR Spectrum, 40, 913-944.
https://doi.org/10.1007/s00291-018-0515-5

Yin, R. K. (2018). Case study research and applications: Design and methods (6th ed.).
SAGE.

Zhao, Q., Tan, K., Du, J., & Van Woensel, T. (2023). Joint case pack size and unpacking
location optimization in a retail supply chain including product returns. Computers &
Industrial Engineering, 182, 109415. https://doi.org/10.1016/j.c1e.2023.109415

63


https://doi.org/10.1016/j.jclepro.2021.130165
https://odr.chalmers.se/items/0ea3b778-e7b1-4564-97f1-931bd6407293
https://odr.chalmers.se/items/0ea3b778-e7b1-4564-97f1-931bd6407293
https://doi.org/10.1007/s00291-018-0515-5
https://doi.org/10.1016/j.cie.2023.109415

APPENDICES

Appendix A: Interview Questions

Section 1: Understanding the Process
1. Could you describe your typical workflow when packing customer orders?
2. How do you usually decide which packaging material/box to use for an order?

Section 2: Order Quantities & Packing Decisions
3. How do different small vs. large orders affect how you pack items?
4. Do you notice any differences in how easy or difficult it? Can you give examples?
5. Are there specific order quantities that are easier or more efficient to pack? Why?

Section 3: Logistics Performance
6. How do order quantities affect the time it takes to pack an order?
7. Do certain order sizes lead to better or worse space utilization in boxes or pallets?
8. How does order quantity influence the amount of packaging material used?
9. Do you think order size affects the risk of product damage during packing or
transport? How?

Section 4: Variability & Challenges
10. Are there situations where order quantities make packing inefficient?
11. Do you ever need to adjust or improvise packaging because of unusual order
quantities?

Section 5: Improvements
12. What changes would propose to make packing more efficient?
13. Do you think standard order quantities or multiples would improve the process?
Why or why not?
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Appendix B: Defined Codes During Data Analysis, Participants Contributions to
Each Code and Number of References per Code

Codes for Theme 1
Code P1 P2 P3 P4 P5
Decision by experience 1 1 7 3 2
Inconsistency across
operators and selection
criteria 3 0 1 3 2
Knowledge not in the
system 0 2 2 2 2
No box specified 2 2 3 0 4
Code References Participants Ilustrative Quote
.. "Depending on how big the item is,
D b
execéiilgrlllcey 14 5 you've learned that over time. Which
P one to take then." (P4)
"You kind of see if this fits in a large
. standard box. So, you test 30. If it
Inconsistency across works, you go with 30." (PS)
operators and 9 4 P YOU g ’
lecti iteri .
selection cifetia "I try to pack as full as possible. But
it shouldn't be too heavy either" (P1)
Knowledge not in ‘I worked here for XX years, l,know
the system 8 4 in my head. A new guys doesn't
know anything" (P3)
"But sometimes it doesn't even say
on the orders. So maybe it doesn't
o B szsiiad 11 4 even say like here. Here it doesn't
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say how many there should be in a
carton. So then you kind of have to
guess a little" (P2)



Codes for Theme 2

Code P1 P2 P3 P4 P5
Filling Up the Box 0 3 2 2 3
Filling Material Excess 7 6 0 0 1
Improvised Packaging 2 4 0 3 4
Material Waste 3 0 1 0 0
Packaging Material Inefficiency 5 3 1 6 3
Packaging Quality and Customer
1 0 1 1 0
Preferences
Code References Participants Ilustrative Quote
"If someone only buys two whips and
Filling Material 10 4 you don't have a small enough box,
Excess you have to use a lot of filling
material." (P4)
Filling Up the Box 14 3 "You will fill it up in that case o with
bubble wrap or something." (P2)
"Yes, that has probably happened.
I sed You can't think of one off the top of
Mprovise 13 4 your head. But it has probably
Packaging g
happened that you, yes, we'll just
have to test it then. If it doesn't work
out, well..." (P1)
"Now we must open it, throw it away,
Material Waste 4 2 take our cartons, and it will cost a lot
of money, and the environment is
pretty bad.” (P3)
f’acfl}agzlng Material 3 3 "It is more efficient and faster if you
hetticiency pack directly in a pallet.” (P4)
Pacclkélglng Quality 18 5 "It feels like sometimes you are
A IS putting lipstick on a pig. You only
Preferences
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pack to satisfy the customer.” (P1)



Codes for Theme 3

Code P1 P2 P3 P4 P5
Damage Risk and Quantities 0 1 0 0 0
Handling Time 2 1 1 1 0
Larg§ Quantities are More Time- 0 > 0 0 2
efficient
Small Quantities Inefficiency 4 5 3 0 2
Code References Participants Ilustrative Quote
Damage Risk and | |
Quantities "It might get damaged more perhaps
if you have four instead of fifty." (P2)
Handling Time 5 4 "Sometimes it takes longer to tape
the boxes than to prepare and pack
the entire order.” (P1)
Large Quantities are 4 7 "4 large order, then you pick a large
More Time-efficient amount all at once. It goes a bit
faster I think, than the small orders
you get." (P2)
"It is perhaps more the small orders,
Small Quantities 14 4 where you have to run back and forth

Inefficiency
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all the time. A whole lot, like.
Because there are different storage

locations and such where you put
them." (P5)



Codes for Theme 4

Code P1 P2 P3 P4 P5
Advanced Preparation 0 0 1 1 0
Pricing Strategy 0 0 2 1 0
Standard Box 1 0 1 0 1
Standard Quantities or Multiples 0 4 5 4 3
Code References  Participants Ilustrative Quote
"In the sense that you could prepare
Advanced ) ) and have it ready. Instead of having
Preparation to decide which box to use when
you receive the order.” (P4)
"If it is 10 in a box and that is
Pricine Strat 3 2 standardised and the customer buys
ricing Strategy five, it should be the same price as
buying 10. And then we force the
customer to buy 10." (P3)
"Yes, that is much better. It is
Standard Box 3 3 easier. Because then you know
instead of walking around and
testing things and such.” (P5)
"Yes, that would have been much
i better, because then you don't have
Standard Quantities 16 4 to think about it. It's like with the
or Multiples
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ones we are working with now.
Then it's 15 per box. But then we
might have an order that is, well,
now it was 43." (P2)



	1 Introduction
	1.1 Background
	1.2 Problem Statement
	1.3 Purpose and Research Questions
	1.4 Scope and Delimitations
	1.5 Outline of the Thesis
	1.6 Use of Artificial Intelligence

	2 Theoretical Framework
	2.1 Outbound Packaging
	2.1.1 Packaging in Logistics
	2.1.2 The Outbound Packaging Process

	2.2 Order Quantities and Their Influence on Outbound Packaging
	2.2.1 Minimum Order Quantity
	2.2.2 Customer Order Quantity

	2.3 The Role of Packaging in Outbound Operations
	2.3.1 Packaging as a Part of Logistics Function
	2.3.2 Packaging in the Outbound Process
	2.3.3 Packaging and Order Quantities

	2.4 The Quantity Difference Between MOQ and COQ in Outbound Packaging
	2.4.1 The Nature of the Quantity Difference
	2.4.2 Operational Consequences of the Quantity Difference
	2.4.3 Managing the Quantity Difference in Outbound Packaging

	2.5 Variability in Outbound Packaging Operations
	2.5.1 The Structural Source of Variability
	2.5.2 Operational Variability and Human Involvement
	2.5.3 Variability as an Operational Challenge

	2.6 Standardisation in Outbound Packaging Operations
	2.6.1 Physical Standardisation of the Packaging Unit
	2.6.2 Process Standardisation of Packaging Handling
	2.6.3 Why the Quantity Gap Limits Standardisation

	2.7 The Effect on Outbound Packaging Performance
	2.7.1 The Performance Cost of Unresolved Quantity Gaps
	2.7.2 Performance Implications of Improved Alignment and Structure


	3 Methods
	3.1 Connection between research questions and methodology
	3.1.1  Literature Search Strategy for RQ1

	3.2 Research Design
	3.2.1 Case Company

	3.3 Data Collection
	3.3.1 Observations
	3.3.2 Interviews
	3.3.3 Document Analysis

	3.4 Data Analysis
	3.5 Data Quality
	3.5.1 Internal Validity
	3.5.2 External Validity
	3.5.3 Reliability


	4 Empirical Findings
	4.1 The Outbound Packaging Process
	4.2 Interview Findings
	4.2.1 Box Selection as Experience-based Practice
	4.2.1.1 Knowledge Not in the System
	4.2.1.2 No Box Specified
	4.2.1.3 Inconsistency Across Operators
	4.2.1.4 Decision by Experience

	4.2.2 Space Utilisation and Filling Material
	4.2.2.1 Packaging Material Inefficiency
	4.2.2.2 Material Waste
	4.2.2.3 Filling Material Excess
	4.2.2.4 Improvised Packaging
	4.2.2.5 Filling Up the Box
	4.2.2.6 Packaging Quality and Customer Preferences

	4.2.3 Small Quantities as Source of Operational Disruption
	4.2.3.1 Damage Risk and Order Quantities
	4.2.3.2 Large Quantities More Time-Efficient
	4.2.3.3 Handling Time
	4.2.3.4 Small Quantities Inefficiency

	4.2.4 Box Standardization, Order Multiples and Cross-functional Alignment
	4.2.4.1 Advance Preparation
	4.2.4.2 Pricing Strategy
	4.2.4.3 Standard Box
	4.2.4.4 Standard Quantities of Multiples


	4.3 Document Analysis
	4.3.1 Packaging Specifications are Missing Across the Entire Portfolio
	4.3.2 Packaging Multiples are Absent Across the Majority of the Article Portfolio
	4.3.3 No Minimum Order Quantity Means Small Orders are Unrestricted
	4.3.4 The Standardisation Gap is Largest Precisely Where Volume is Highest


	5 Analysis
	5.1 What Role Do Order Quantities Play in the Outbound Packaging Process?
	5.2 Which Aspects of Logistics Performance are Influenced by Order Quantities Within the Outbound Packaging Process?
	5.2.1 Handling Efficiency
	5.2.2 Space Utilisation
	5.2.3 Time and Labour
	5.2.4 Damage Risk

	5.3 What Improvement Opportunities Can Be Identified to Enhance Packaging Efficiency?
	5.3.1 Standardised Order Multiples with Pre-Assigned Box Sizes
	5.3.2 Documented Box Selection Guidelines
	5.3.3 Pricing Mechanism to Steer Customer Behaviour


	6 Discussion
	6.1 Discussion of Research Question 1
	6.2 Discussion of Research Question 2
	6.3 Discussion of Research Question 3
	6.4 Discussion of Methodology

	7 Conclusions
	7.1 Limitations
	7.2 Future Research

	References
	Appendices
	Appendix A: Interview Questions
	Appendix B: Defined Codes During Data Analysis, Participants Contributions to Each Code and Number of References per Code


