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ABSTRACT: 
 
This thesis examines how the long-term rises in logistics costs contribute to transforming the supply chain 
in a fast-moving consumer goods (FMCG) industry that relies heavily on logistics. Based on the operations 
of Nestle Purina PetCare in Scotland, the research fills a crucial gap in the literature: despite the wide 
adoption of research on the dynamics of logistics costs, digital transformation, and supply chain resilience, 
their combined role as coordinated structural change drivers has been under-researched, especially at the 
level of product-division in geographically limited contexts.  

A single-case study design that is qualitative is used, supported by an interpretivist philosophy and 
inductive approach. Thematically analysed secondary data sources, such as peer-reviewed articles, 
corporate reports (e.g., Nestle sustainability reports), industry analyses, policy documents published since 
2020, are analysed using thematic analysis. The conceptual framework incorporates the dynamics of 
logistics costs, supply chain transformation, digitalisation and theory of resilience. 

The thematic analysis of secondary sources suggests four interrelated themes. First, logistics cost 
escalation is driven by fuel price volatility, labour market constraints, third-party logistics dependency, 
geographic and infrastructure constraints in Scotland, and post-pandemic and geopolitical disruptions. 
Second, these pressures appear to trigger coordinated strategic adjustments in sourcing (towards total 
landed cost evaluation), distribution network design (consolidation and collaborative logistics), and 
inventory management (hybrid lean-buffer approaches). Third, the transformation responses identified 
include structural network reconfiguration, supplier diversification, operational flexibility development, 
and sustainability co-benefits arising from efficiency-based improvements. Fourth, digital visibility and 
predictive analytics function as enabling infrastructure, and resilience capabilities (absorptive, adaptive, 
recovery, and redesign) appear to be mutually reinforcing outcomes rather than discrete independent 
goals. 

The study contributes an integrative conceptual model of cost-driven supply chain transformation, a 
product-division analytical perspective, and an interpretive account of digital-resilience interdependence. 
In practice, it recommends that managers treat logistics cost escalation as a driver of strategic 
transformation, adopt total landed cost frameworks in sourcing evaluation, and co-develop digital and 
resilience capabilities as an integrated programme. A key limitation is that the study relies entirely on 
secondary data, which means the findings represent interpretive analysis based on publicly available 
sources and cannot confirm internal Nestlé decision-making processes without primary interviews or 
internal documents. Future research should address this through primary and comparative studies. 

 

KEYWORDS: logistics costs, supply chain transformation, digitalisation, supply chain 
resilience, FMCG, Nestlé, Scotland, secondary data, thematic analysis. 
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1 Introduction 

The supply chains have become one of the key determinants of organisational competitiveness, 

particularly in the industries where efficiency in operations and timely distribution are of primary 

importance. The conventional supply chain models relied on cost minimisation, lean stock, and 

the globally based sourcing models. However, recent crises like the COVID-19 pandemic, political 

and energy market instability, and transport market instability have revealed structural 

inefficiencies in these efficiency-based models. These shocks have not only increased the 

uncertainty of operations but have also shown how highly optimised supply chains can be 

vulnerable to long-term external shocks (Christopher and Peck, 2004; Ambulkar et al., 2015). 

More importantly, the rise in the cost of logistics was not a temporary operational problem 

anymore but a long-term strategic challenge. Under current circumstances, the fuel price 

fluctuation, labour shortage, and transportation constraints are impacting the core supply chain 

decision-making, like sourcing strategy, distribution planning, and location of inventory. Rather 

than choosing to implement cost-cutting mechanisms in an incremental manner, organisations 

are also being forced to re-appraise their supply chain arrangements in an effort to continue their 

performance in the face of ever-present cost pressure. This transformation represents a broader 

movement towards more flexible and adaptable models and finding a balance between cost 

control and resiliency and flexibility of operations (Milewska and Milewski, 2022; Pellegrino et al., 

2021). 

This is particularly significant in the fast-moving consumer goods (FMCG) industry, where there is 

a high turnover of products, deadlines are strict, and distribution channels are extremely 

complex, and the impact of disruptions in logistics is extremely high (Tukamuhabwa et al., 2015; 

Pettit et al., 2010). The rise in logistics expenses in such environments directly affects the 

performance of the operations and the strategic decision-making, and consequently, the 

transformation of the supply chain is a compulsory organisational response, and not an optional 

improvement. 

It is in this backdrop that the focus of this paper will be the Nestle Purina PetCare supply chain 

operations in Scotland. This state of affairs provides a relevant background to talk about cost-
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based change due to its high logistics intensity and dependence on distribution chains distributed 

geographically. The article focuses on how strategic supply chain decisions, digital transformation 

initiatives, and resilience-enhancement processes are affected by long-term logistics cost 

pressures in this specific operational environment (Preindl et al., 2020; Song et al., 2022). 

1.1 Global Supply Chain Transformation Context 

The world supply chains are experiencing a reorganisation due to continuous economic and 

operational demands. The traditional supply chain models focused on cost efficiency through 

global sourcing, lean inventory, and extremely optimised distribution channels. Although these 

settings have worked in stable environments, recent shocks have revealed their low ability to 

accommodate chronic shocks. Consequently, efficiency no longer dictates the design of supply 

chains; the necessity to deal with cost volatility and operational risk is becoming a factor in supply 

chain design increasingly. 

One of the forces behind this change is the fact that the cost of logistics has been rising steadily 

in the international markets. Inflationary and increased fuel costs, coupled with transportation 

systems, have played a significant role in increasing the cost of commodity movement, which has 

influenced procurement, distribution, and inventory decisions at the same time (Diaz et al., 2024). 

These cost pressures are not transient anomalies but institutional shifts that transform the 

economic base of supply chain activities. This necessitates organisations to re-evaluate network 

design, sourcing strategies, and logistics planning strategies instead of the short-term cost control 

measures (Melnyk et al., 2014; Ralston and Blackhurst, 2020). 

This change has created a redefinition of supply chain strategy from less efficient models to more 

adaptive and resilient setups. It has been found that organisations are adding flexibility, 

redundancy, and real-time visibility into their supply networks in order to maintain performance 

in the face of uncertainty (Essuman et al., 2020; Niu et al., 2025). Notably, such transformation 

does not substitute efficiency goals, but rather redefines them in a more extensive strategic 

balance that encompasses resilience and responsiveness (Tang, 2006; Thun and Hoenig, 2011). 

In this respect, there is a repositioning of the supply chains as strategic systems, which have direct 

impacts on long-term organisational competitiveness. 
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This change has been felt especially by the fast-moving consumer goods (FMCG) sector. The 

supply chains of FMCG are characterised by high product turnover, stringent delivery demands, 

and complex distribution systems, and, therefore, are highly susceptible to changes in logistics 

costs. With rising logistics costs, the ripple effect is passed quickly through the whole supply chain 

to service levels, inventory strategy, and distribution efficiency. This renders supply chain 

transformation not only crucial but also timely in the sustenance of operational performance. 

In a broader transformation context, the product divisions that involve high logistics offer a 

narrow environment where we can study the effects of cost pressures on structural change. An 

example of such a context is the Nestle Purina PetCare business operations in Scotland, where 

the distribution is geographically spread, and the high level of dependency on transport increases 

the vulnerability to volatile logistics expenses. Thus, the worldwide trend to cost-based and 

resilience-driven supply chain designs is directly applicable to this research since it offers the 

conceptual framework of the analysis of how the continuous increase of logistics costs affects the 

supply chain change at the product-line level. 

1.2 Logistics Cost Escalation as a Strategic Challenge 

The cost increase in logistics has become not a matter of operation, but a strategic limitation that 

determines the supply chain design and decision-making. Constant rises in fuel costs, energy 

instability, labour expenses, and service prices are not the standalone drivers of cost; they are 

indicators of a structural dislocation between the old-fashioned efficiency-based models of supply 

chain and the present-day logistical realities. Since these pressures have a direct impact on 

transportation, sourcing, and inventory decisions, logistics costs have become a factor that 

determines how supply chains are designed and not how they are simply managed. 

The volatility of fuel and energy prices has become a core of this change, as it propagates the 

instability of costs through the systems of transportation and procurement, compelling 

organisations to consider the place of sourcing and distribution methods (Milewska and Milewski, 

2022; Min, 2022; Mohammad et al., 2025). Simultaneously, labour limitations and the growing 

dependence on third-party logistics solutions diminish the flexibility of operations and increase 



13 

 

 

the sensitivity to changes in the prices of services. All these pressures inhibit the efficiency of 

short-term cost management and demand structural changes in supply chain set-ups. 

This means that organisations are no longer implementing reactive cost-reduction strategies, but 

strategic transformation initiatives. These are network re-design, diversification of suppliers, and 

adoption of digital logistics systems to enhance coordination and cost visibility (Albertzeth et al., 

2020; Pellegrino et al., 2021). In this respect, increasing logistics expenses can be seen as a change 

catalyst, forcing companies to decide between efficiency and resilience and adaptability to stay 

afloat in the face of extended cost pressure. 

 

 

Figure 1.1: Logistics Cost Drivers Framework 

Figure 1.1 shows the main factors that have increased the cost of logistics and how they have 

influenced supply chain decisions. These drivers do not work alone but influence the formulation 

of strategy through the combined effect that they have on transportation planning, the choice of 

suppliers, and the design of the distribution network. 

The strategic implication of cost increase in logistics is more pronounced in geographically 

scattered areas like Scotland, where long transportation routes and infrastructure restrictions 

add more pressure to costs. As empirical evidence shows, regional freight dependencies and a 
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lack of modal flexibility make a region more vulnerable to cost fluctuations (Akgün et al., 2020). 

In the case of logistics-intensive FMCG operations, the conditions increase the influence of cost 

pressures on the supply chain performance. Thus, the Nestle Purina PetCare business in Scotland 

offers an appropriate background to analyse how the continuous cost increase in logistics leads 

to supply chain transformation at the product-line stage. 

1.3 Research Context: FMCG Supply Chains and Nestlé Scotland 

The fast-moving consumer goods (FMCG) industry can be used as a strong example of the cost-

driven change in the supply chain because it is highly dependent on the efficient and continuous 

operation of logistics. FMCG chain supply is typified by high product turnover, delivery schedules, 

and closely spaced distribution channels. In this situation, logistics performance has a direct effect 

on operational performance, and thus cost fluctuations have a greater impact than in industries 

with longer production cycles. Consequently, the logistics cost increase in FMCG settings is no 

longer an operational problem but reaches the strategic decision-making process. 

 

Figure 1.2: Nestlé Purina Supply Network Architect 

FMCG supply chains are organizationally complicated, which entails various suppliers, 

manufacturing plants, regional warehouses, and diverse retailing platforms that are functioning 

concurrently across markets (Mentzer et al., 2001; Hendricks and Singhal, 2005). This complexity 
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adds vulnerability to transportation interruptions and price volatility, especially in the presence 

of high demand variability and service expectations (Asgharizadeh et al., 2023; Neboh and 

Mbhele, 2021). Logistics costs dominate major strategic choices in these environments, such as 

sourcing structure, location of inventory, and design of a distribution network. The information 

sharing and digital integration are also crucial in ensuring the coordination and responsiveness of 

these interconnected systems (Yang et al., 2022; Flynn et al., 2010; Wiengarten et al., 2016). 

 

Figure 1.3: FMCG Supply Chain Complexity 

Figure 1.2 demonstrates the complexity of FMCG supply chains' structure and the numerous 

nodes and flows that make these chains sensitive to logistics disruptions. This complexity offers 

an appropriate analytical foundation for studying the effects of cost pressures on supply chain 

configuration and transformation. 

In this industry scenario, Nestle will be a case that is relevant yet analytically constrained. Being 

a multinational FMCG organisation, its supply chain is associated with the worldwide integrated 

procurement, production, and distribution systems. According to available reports, Nestle has 

introduced digital planning systems and logistics optimisation practices to enhance coordination 

and efficiency in the changing conditions of operation (Nestle, 2023; Supply Chain Digital, 2024). 

This research is, however, not a generalisation of the whole organisation but of the Purina PetCare 

division in Scotland. 

Nestle Purina PetCare is a logistics-intensive company whose operations and products focus on 

the product level, which analytically justifies its selection. This division is very sensitive to changes 

in the costs of logistics and requires a continuous flow of products, coordinated distribution, and 
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responsive inventory management. The specialisation of the analysis to a product division can 

also be used to further investigate the effect of cost pressures on supply chain change without 

the shortcomings of too general organisational analysis. 

This case is also relevant due to the Scottish context. The geographic characteristics of logistics, 

such as the further distance of transportation, the lack of infrastructure, and the dependence on 

road and port systems, add to the variability of logistics costs (Akgün et al., 2020). All these 

increase the effects of cost increase on supply chain decisions. As such, the Nestle Purina PetCare 

business in Scotland offers an environment in which the impacts of the logistics cost pressures on 

the supply chain transformation may be studied in an intensive and researchable way at a 

product-line level. 

1.4 Problem Statement 

The main issue that is explored within the context of this research paper is the lack of knowledge 

about how the continuous rise in logistics costs contributes to the coordinated organisational-

scale transformation of supply chains. As much as the increasing logistics costs are well known, 

the research literature is inadequate to clarify how the cost pressures are converted into 

coordinated strategic, structural, and technological adjustments in supply chains. 

The existing body of literature focuses on discussing logistics costs, digital transformation, and 

supply chain resilience as independent areas (Seuring and Müller, 2008; Tang, 2006). Research on 

logistics costs is more concerned with transportation prices and the cost-effectiveness of the 

transportation process (Milewska and Milewski, 2022; Diaz et al., 2024), whereas research on 

digital transformation is centred around the adoption of technologies and data integration 

(Preindl et al., 2020; Abideen et al., 2021). Likewise, in the literature on resilience, the focus is on 

the response and recovery abilities in case of disruption (Song et al., 2022; Hohenstein, 2022). 

Nevertheless, these views are seldom combined to explain how the ongoing cost pressures have 

a concurrent effect in strategic decision making, network structure, and operational adjustment 

in one organisational setting. 

The fragmentation introduces a serious void in comprehending the organisational response to 

long-term logistics cost volatility beyond short-term cost management. Specifically, the sparse 
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empirical evidence exists on how multinational FMCG companies turn cost pressures into 

consistent supply chain transformation plans, particularly in geographically complicated settings, 

where logistics constraints are magnified (Niu et al., 2025). 

This is of particular concern to logistic-intensive product divisions where product cost sensitivity 

and distribution responsiveness directly influence operational performance. Because the current 

literature does not have a clear picture of the role of cost escalation in transformation processes, 

there are partial explanations of the supply chain adaptation. 

Thus, the proposed paper fills this gap by investigating how the continuous increase in logistics 

costs becomes a supply chain transformation driver in the Nestle Purina PetCare business in 

Scotland. The study will offer a more comprehensive perspective of how cost pressures affect 

strategic choices, digital adoption, and resilience-building procedures by targeting a product-level 

supply chain under a geographically constrained logistics environment. 

1.5 Research Aim 

The proposed study will explore the impact of the continuous increase in logistics costs on the 

supply chain change in the Nestle Purina PetCare operation in Scotland, and the issues of strategic 

decision-making, network setup, and responsive supply chain practice in a logistically intensive 

environment (Milewska and Milewski, 2022; Pang et al., 2025). 

1.6 Research Objectives  

The study is guided by the following objectives: 

1. To analyse the key drivers of logistics cost escalation affecting the Nestlé Purina PetCare 

supply chain in Scotland.  

2. To examine how rising logistics costs, influence strategic supply chain decisions, 

including sourcing, transportation, and distribution planning.  

3. To evaluate the supply chain transformation responses adopted to manage sustained 

logistics cost pressures.  
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4. To assess the role of digitalisation and resilience capabilities in supporting cost-driven 

supply chain transformation. 

1.7 Research Questions  

The Research questions are 

1. What are the main drivers of logistics cost escalation in the Nestlé Purina PetCare supply 

chain in Scotland?  

2. How do rising logistics costs influence strategic supply chain decisions?  

3. What transformation strategies are adopted to respond to sustained logistics cost 

pressures?  

4. How do digitalisation and resilience capabilities support supply chain transformation 

under cost pressure?  

1.8 Research Justification and Significance 

The rationale behind this study is the necessity to gain a deeper insight into how the ongoing 

increase in the costs of logistics affects supply chain change that goes beyond the short-term price 

control. Although the past studies investigated the cost of logistics, digital transformation, and 

resilience of supply chains, no studies have focused on the manner in which these factors interact 

with each other under the constant pressure of cost. This paper attempts to fill this gap by 

concentrating on the role of cost escalation as an agent of planned strategic and operational 

change in a recognisable organisational context. 

The importance of the research is that it offers a supply chain transformation perspective on a 

product level, with a concentrated view on the supply chain in an environment that is logistics-

heavy in FMCG. Through the analysis of one instance in a geographically bounded environment, 

the research provides a more concrete insight into the way the pressures of costs are converted 

into viable reactions of transformation. 
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1.8.1 Academic Contribution 

The research will add to the literature because it will relate the cost escalation of logistics with 

the supply chain transformation, digitalisation, and resilience in a single case scenario. Instead of 

suggesting a general theoretical improvement, it offers a combined empirical view of the 

interaction of these themes on the product-line level within an FMCG supply chain (Essuman et 

al., 2020; Preindl et al., 2020). 

The research is also valuable as it is changing the analytical approach of the general organisational 

discourse to a more narrowed product-level analysis that is under-explored in scientific studies. 

This would enable a better insight into the impact of cost pressures on the adaptation of supply 

chains in geographically complex settings. 

1.8.2 Practical Contribution 

The research provides feasible knowledge to supply chain managers working under cost-sensitive 

conditions. It emphasises the impact of increasing logistics prices on sourcing, transportation 

planning, and distribution network design, and how organisations can react to this through 

structural change and digital coordination. 

The findings can be specifically useful to managerial decision-making because they can 

demonstrate the effectiveness of digital tools and adaptive strategies in enhancing cost visibility, 

operational flexibility, and responsiveness amidst prolonged cost pressure. This renders the study 

pertinent to organisations that aim at achieving efficiency and resilience in supply chains that are 

logistics-intensive. 

1.8.3 Policy Relevance 

The research has constrained yet pertinent implications for regional logistics and infrastructure 

planning. Transportation dependency and infrastructure limitations play an important role in 

determining the cost of logistics in geographically dispersed regions like Scotland (Akgün et al., 

2020). 

The study sheds light by identifying the impact of these limitations on supply chain choices at the 

firm scale that can be used to shape the debate on transport efficiency, regional freight planning, 
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and the resilience of logistics systems. But these implications are contextual and secondary to the 

main organisational concern of the study. 

1.9 Scope and Delimitations 

This research paper has a narrow spectrum to ensure analytical precision and viability. It analyses 

one case study: the Nestle Purina PetCare supply chain operations in Scotland. It analyses only a 

single product division and not the whole organisation, which allows a further, more specific 

analysis of cost-based supply chain change at the product-line level in an environment of high 

logistics intensity FMCG. The geographical concentration in Scotland is an indication of an 

environment where dependency on transportation and spreading distribution networks 

heightens vulnerability to cost pressure in logistics. 

The research is based on secondary qualitative data, which encompasses the corporate reports, 

industry analyses, and scholarly literature. The method enables strategic-level evaluation of 

supply chain change but restricts the availability of operational details and internal decision-

making procedures. Consequently, these results are interpretive and not primary data in their 

empirical meaning and might not be able to reflect the practices of firms in a comprehensive way. 

The scope is also limited to strategic and structural elements of supply chain change, such as 

sourcing, distribution design, and adaptation mechanisms. Out of the research scope are 

operational optimisation, quantitative cost modelling, and firm-wide financial performance 

analysis. 

Such limitations make the analysis focused; nevertheless, it diminishes the depth and 

generalisability of the results. The use of secondary data and a single case scenario implies that 

findings are context-dependent and might not be immediately applicable in other industries and 

geographical locations. 

1.10 Thesis Structure 

Five chapters are structured in this thesis. Chapter 1 presents the research background, problem 

statement, research aim, objectives, and significance of the study. Chapter 2 analyses the 

literature on the topical issues of cost escalation in logistics, transformation of the supply chain, 
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digitalisation, resilience, and sustainability, and formulates the conceptual framework of the 

research. 

Chapter 3 presents the research methodology, such as the case study research design, source of 

data, and method of analysis. Chapter 4 focuses on the results of the supply chain transformation 

in the Nestle Purina PetCare business operation in Scotland under the growing logistics cost 

pressures. Lastly, Chapter 5 will involve the discussion of the key findings, theoretical implications, 

managerial implications, limitations of the study, and future research directions. 

 

Figure 1.4: Thesis Structure Overview 
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2 Theoretical Framework and Literature Review 

The continual logistics cost pressures, technological change, and operational resilience are 

increasingly defining the supply chain transformation. Nevertheless, the current studies tend to 

analyse these three dimensions, logistics cost dynamics, digital transformation, and resilience, 

separately, which restricts a multifaceted view of their interplay in the process of bringing 

organisational change. This chapter takes an integrative approach to analysis to overcome this 

weakness. 

Instead of introducing discrete ideas, the chapter critically analyses the structural force of the 

increasing cost of logistics that connects and impacts strategic adaptation, digital capability 

development, and resilience-building in supply chains. The literature has thus been structured in 

the way it does to show how the pressures on costs are interdependent with the responses to 

the transformation, beyond descriptive accounts to a more related theoretical argument. 

This argument is built up in the chapter through the synthesis of major theoretical approaches, 

such as logistics cost dynamics, supply chain transformation, digitalisation, and resilience. These 

views are not viewed as distinct themes but are seen as complementary processes that explain 

the restructuring of supply chains in organisations in the face of continuous cost pressure. Specific 

focus is placed on the way in which the increase in costs redefines decision-making in terms of 

sourcing, distribution, and network architecture, and how digital and resilience capabilities 

facilitate these changes. 

The last section of the chapter summarises these findings to outline a specific research gap and 

define the conceptual framework that this study will follow. This framework shows a combined 

perception of cost-based supply chain transformation that gives the theoretical framework to the 

Nestle Purina PetCare case in a geographically dynamic logistics environment. 

2.1 Introduction to the Theoretical Framework 

This section outlines the theory that is used in the study of cost-oriented change in the supply 

chain. Instead of applying one theoretical perspective, the study uses a combined method to 
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describe the effects of long-term logistics cost pressures on organisational responses and 

reconfiguration of the supply chain. 

The model is built around four views, which are interrelated, such as logistics cost dynamics, 

supply chain transformation, digital transformation, and supply chain resilience. Why have these 

specific perspectives been selected? They all outline the key processes through which the cost 

pressures can be translated into strategic and operational change. The source of pressure is the 

logistics cost dynamics, and structural and strategic changes can be described with the use of the 

transformation theory. Enabling capabilities also include digitalisation and resilience to enable 

adaptation to uncertain times. 

 

Figure 2.1: Logistics Cost Components (%) 

A blend of such perceptions presents a more comprehensive explanation of supply chain 

transformation than a purely theoretical approach. It emphasises cost increase and the 

interaction of technological and organisational capabilities to change supply chain design and 

decision-making. The framework provides a rational analytical foundation for the study of cost-

based change in supply chain environments that are logistics-intensive. 

2.2 Key Theories and Concepts 

The theoretical framework is developed in this section by combining four main perspectives, 

which include logistics cost dynamics, supply chain transformation, digital transformation, and 
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supply chain resilience. These viewpoints are not considered as separate themes but rather as 

interlinked elements as to why long-term logistic cost pressures contribute to organisational 

change. 

The dynamics of logistics costs are placed as the main cause of pressure, which acts upon strategic 

decision-making in supply chains. The supply chain transformation theory describes how 

organisations react to a change in their structure and operation by reconfiguring it. Digital 

transformation and resilience are factored in as enabling capabilities, enabling adaptation to cost 

volatility. Collectively, these views constitute a rational construct where cost escalation is the 

driving force, and transformation, digitalisation, and resilience are the response mechanisms of 

the organisation. 

With this combined method, cost-driven supply chain change can be better understood without 

pieces of the puzzle, and make a definite analytical connection between cost pressures and 

organisational responsiveness. 

2.2.1 Logistics Costs in Supply Chains 

The issue of logistics costs is a decisive variable in defining the supply chain performance in terms 

of operational effectiveness and strategic decision-making. Historically, these costs were 

considered to be variables of operations control and were managed by such optimisation 

strategies as lean inventory and global sourcing. Recent literature, however, has shown that there 

has been a change in this school of thought whereby logistics costs are more influenced by 

external and structural factors as opposed to internal efficiencies. 

The transport-related expenses continue to form the larger portion of the logistics expenditure 

and are thus very sensitive to the fluctuations in fuel and energy prices. The empirical data 

indicate that changes in energy prices have a direct impact on the transportation costs, which 

subsequently impact the procurement strategy, inventory placement, and network design 

(Milewska and Milewski, 2022; Min, 2022; Mohammad et al., 2025). These variations in costs 

spread through supply chain operations, and as they do so, the conventional methods of 

optimisation become limited, and the decisions made ought to be more adaptive. 
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This has resulted in a reconsideration of the efficiency-resilience trade-off in supply chain 

management. Although cost minimisation is essential, highly optimised systems do not have the 

flexibility to react to disruption and cost fluctuations. Studies have shown that flexibility, 

redundancy, and adaptive logistics approaches are useful in enhancing long-term performance 

even though short-term cost is hiked (Essuman et al., 2020; Pellegrino et al., 2021; Albertzeth et 

al., 2020). This implies that logistics cost cannot be seen solely as an efficiency measure but as a 

strategic variables that define supply chain design. 

Geographical variables also enhance the dynamics of logistics costs by interfering with 

transportation dependence and infrastructure limitations (Brusset and Teller, 2017; Cheng and 

Lu, 2017). Logistics systems are more vulnerable to cost fluctuations and operational risks in areas 

with scattered markets and low modal flexibility (Akgün et al., 2020). The states make supply 

chains more vulnerable to external cost drivers, which supports the necessity of adaptive network 

designs. 

 

 

Figure 2.2: Logistics Cost Structure 
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Figure 2.1 depicts the structural makeup of logistics costs and their influence on regions of the 

supply chain decision. Cost components do not exist independently, but they interact and 

simultaneously affect sourcing, transportation, and distribution decisions. 

Overall, the logistics cost in contemporary literature is deemed to be one of the structural forces 

of supply chain change. The existing cost pressure reveals the efficiency-based models and 

compels organisations to restructure supply networks, diversify their sourcing policies, and 

deploy digital coordination mechanisms (Niu et al., 2025). This viewpoint defines logistics cost 

escalation as one of the main stimuli of strategic supply chain change. 

2.2.2 Supply Chain Transformation 

Supply chain transformation can be defined as the fundamental changes in supply chain 

structure, capabilities, and decision-making processes to sustain external pressure. It contrasts 

with incremental operational improvement, which concentrates on efficiency improvements in 

the existing systems (Scholten and Schilder, 2015; Kochan and Nowicki, 2018). Transforming, on 

the other hand, means reshaping supply chain design to ensure performance in dynamic cost and 

risk environments. 

Conventional supply chain paradigms were focused on efficiency based on lean operations, 

international sourcing, and the reduction of costs. Although these models perform well in stable 

environments, they have proven to be structurally constrained in the case of long-term upheavals 

and volatility of costs. It has been indicated that efficiency-based systems tend to be less flexible 

to handle long-term uncertainty, and thus organisations have to implement transformation-

oriented strategies, which can strike a balance between efficiency and adaptability and resilience 

(Niu et al., 2025). This change is especially applicable in logistics-intensive settings where the 

pressure of cost has a direct impact on the supply chain performance. 

It is possible to conceive supply chain transformation with four interrelated dimensions: 

Structural transformation entails a redesign of the physical structure of supply networks, which 

consist of the location of facilities, distribution channels, and transportation routes. This usually 

involves regionalisation, diversification of suppliers, and reconfiguration of networks to become 
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less exposed to cost volatility and disruption (Asgharizadeh et al., 2023). These changes are long-

term strategic adjustments as opposed to cost optimisation in the short run. 

Operational transformation is aimed at ameliorating internal operations like inventory 

management, demand planning, and logistics execution. With pressure on costs, organisations 

focus on responsiveness and flexibility in their operations to allow them to adjust to 

transportation and distribution decisions in real-time. The studies show that adaptive logistics 

implementation minimises the effects of disruption and enhances operational stability 

(Albertzeth et al., 2020; Pellegrino et al., 2021). 

The technological change focuses on the implementation of digital technologies that make 

visibility, coordination, and decision-making easier. Predictive analytics and real-time tracking 

systems allow organisations to predict changes in costs and optimise the logistics planning 

process (Preindl et al., 2020; Abideen et al., 2021; Yang et al., 2022). These are essential 

capabilities in the management of complicated supply networks with prolonged cost pressure 

(Swafford et al., 2006; Guðláugsson et al., 2022). 

Strategic transformation entails wider choices regarding sourcing strategies, alliances, and 

distribution forms. Increased logistics expenses are pushing companies to rethink the selection 

of suppliers, the mode of transport, and dependencies within the network. A more conspicuous 

focus on diversification and joint logistics approaches is an indicator of a transition to risk-

sensitive and cost-adjustive supply chain creation (Hohenstein, 2022; Kim and Kim, 2024). 

 

Figure 2.3: Structural Transformation 
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These dimensions of transformation are presented in Figure 2.2, and this demonstrates the 

interaction between the structural, operational, technological, and strategic changes in 

transforming the supply chain systems. These dimensions do not exist in one dimension but help 

each other to adapt to the long-term cost pressure. 

On the whole, supply chain transformation is an organisational response to the structural changes 

in the operating environment in a systemic manner. It is not only efficiency optimisation but also 

integrated configurations, which are cost control, flexibility, and resilience combinations. Such a 

difference is critical in the light of the response of organisations to the relentless rise in logistics 

costs. 

2.2.3 Cost-Driven Supply Chain Adaptation Theory 

The conceptual lens applied in this study is cost-driven supply chain adaptation, as opposed to a 

formally defined, standalone theory. It uses the experience of logistics cost dynamics, strategic 

adaptation, and supply chain resilience literature to give an explanation of how enduring cost 

pressures cause structural and strategic reconfiguration in supply chains. 

Available literature shows that increased logistics expenses, which are fuel, infrastructure 

bottlenecks, and operational shocks, are not limited to operational issues but serve as an indicator 

of the misfit between existing supply chain configurations and evolving environmental factors 

(Milewska and Milewski, 2022). In this sense, cost escalation acts as an agent of organisational 

change where firms need to re-examine sourcing policies, inventory policies, and distribution 

network structures. 

This lens is based on larger arguments of strategic adaptation, which argues that organisations 

change their structures and processes due to the persistence of external pressures. The 

adaptation in the context of the volatility of logistics costs is the shift toward structural 

restructuring rather than cost reduction in the short term. It has been demonstrated that mere 

efficiency-seeking reactions, including reduction of costs or services, tend to decrease the 

flexibility of the system and make it more susceptible to interruption (Essuman et al., 2020). 

Consequently, organisations are becoming more and more resilient and flexible in their response 

strategies. 
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Adaptation is thus an aspect of coordinated changes in supply chain design and capabilities 

(Luthra and Mangla, 2018; Shekarian and Mellat Parast, 2021). They are network redesign, 

diversification of transportation and sourcing choices, and implementation of digital planning 

systems to enhance visibility and decision-making in case of uncertainty (Albertzeth et al., 2020; 

Preindl et al., 2020). These changes are indicative of a transition of reactive cost management to 

proactive system reconfiguration. 

 

Figure 2.4: Cost-Driven Adaptation Model 

Figure 2.3 depicts this process of adaptation, in which the pressures of logistics costs start 

strategic and operational changes that culminate in a larger change in the supply chain. 

Adaptation is not linear but iterative, where cost pressures keep on influencing organisational 

decisions and capabilities. 

On the whole, cost-based adaptation offers an effective analytical lens that can be used to explain 

supply chain transformation as a continuous reaction to structural cost pressures. It points to the 

value of long-term logistics cost increase as a catalyst to supply chain system redesign to more 

adaptable, computer-enabled, and robust forms. 

2.2.4 Digital Transformation in Supply Chains 

Digital transformation is an enabling mechanism where organisations react to the long-term 

pressure on logistics costs. Digitalisation is analytically important, instead of reflecting overall 
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Digital transformation has also brought in one of the main contributions in the form of increased 

supply chain visibility. Real-time monitoring of inventory, transportation flows, and logistics 

processes allows identifying disruptions earlier and makes routing and scheduling decisions more 

efficient, which in turn leads to direct savings in unnecessary logistics expenses (Carton et al., 

2022). The enhanced information exchange among supply chain partners also enhances the 

coordination and enables organisations to react to the changes in the transportation costs and 

demand conditions more efficiently (Yang et al., 2022). 

Predictive analytics takes this a step further by making it possible to facilitate proactive decision-

making. Through the appraisal of large quantities of operational data, organisations could predict 

impending demand shifts, possible disruptions, and price fluctuations to make changes in 

sourcing, inventory placement, and distribution planning before the cost increase becomes a 

reality (Islam and Ikbal, 2022; Patrick et al., 2022). This minimises the use of reactionary responses 

and enhances cost control in logistics-heavy settings. 

Cost-based adaptation is also supported by digital planning systems and integrated platforms, 

which facilitate alignment of decisions made by the supply chain functions. The technologies 

linked to Industry 4.0 support dynamic changes in sourcing and transportation policies, enhancing 

the compatibility between operational choices and fluctuating cost situations (Preindl et al., 2020; 

Abideen et al., 2021). The cross-functional integration of procurement, production, and 

distribution systems increases the agility of an organisation and minimises inefficiencies that 

come with a fragmented decision-making process (Oubrahim et al., 2023). 

In general, the digital transformation is a vital point of contact between cost pressures in logistics 

and supply chain transformation. It allows organisations to absorb and react to the volatility of 

costs by enhanced visibility and predictability, as well as coordinated planning. Digitalisation, 

therefore, is not a phenomenon on its own but rather an essential element of cost-based supply 

chain adjustment. 

2.2.5 Supply Chain Resilience Theory 

The concept of supply chain resilience can be defined as the way in which organisations survive 

and recover performance in the face of long-term disruption and cost unpredictability. Unlike the 
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efficiency-oriented models, which concentrate on cost reduction, resilience emphasises how 

supply chains can absorb the shock, adapt to the new environment, and sustain their operations. 

Resilience is not the only protective mechanism in the situation of increasing logistics costs, but 

it is also an essential product of successful supply chain change. 

The four capabilities of resilience are usually defined in terms of four interconnected abilities, 

namely, absorption, adaptation, recovery, and long-term redesign. 

 

Figure 2.5: Supply Chain Resilience Capabilities under Logistics Cost Pressure 
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Recovery capability is concerned with the restoration of performance following disruption via 

coordination and collaboration among the actors of a supply chain. Strong information exchange 

and coordinated logistics strategy can contribute to high-speed recovery and minimise the effects 

of the disruption (Kim and Kim, 2024). 

Redesign capability is the long-term reformulation of the supply chain networks with the purpose 

of minimizing vulnerability in the future. This involves redesigning the distribution systems and 

introducing flexibility in logistics networks so that organisations maintain performance despite 

the constant cost volatility (Essuman et al., 2020; Ataburo et al., 2024). 

These resilience capabilities and the way they shape the responses in supply chains are depicted 

in Figure 2.4. 

In general, resilience cannot be perceived as a goal per se, but as a result of transformation. The 

persistent increase in logistics costs reveals the vulnerabilities in the current supply chain designs, 

compelling organisations to incorporate flexibility, digital coordination, and adaptive network 

designs. In that regard, resilience is a result of cost-based transformation processes, which 

support the connection between the pressure on logistics costs and long-term supply chain 

reconfiguration. 

2.2.6 Sustainability within Cost-Driven Logistics Transformation 

This study views sustainability as a by-product of the cost-based supply chain transformation, and 

not a goal in itself. The topicality of sustainability can be explained by the fact that it is directly 

related to the cost of organizations' logistics, in particular the operations of transportation and 

distribution, when the consumption of energy forms a significant part of operational costs and 

has an impact on environmental indicators. 

The increasing cost of logistics, particularly fuel and energy costs, provides organisations with the 

incentive to achieve efficiency in a manner that will also lower emissions. Such alignment 

indicates that indirect pressure on costs can be used to motivate environmentally-friendly 

practices. To illustrate, the efficiency of transport decreases fuel use, thus having a beneficial 

effect on logistics expenses and carbon emissions (Li et al., 2020). 
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This is further strengthened by transport optimisation. There are route consolidation, load 

optimisation, and modal adjustments, which lower the unnecessary transport activity, enhancing 

cost-efficiency and reducing the environmental impact (Stroumpoulis and Kopanaki, 2022). Digital 

logistics systems facilitate such adaptations through improving the accuracy of planning and 

minimising wastefulness like empty miles, directly connecting sustainability results to cost-driven 

operational efficiency. 

Moreover, supply chain redesign: regionalisation and network reconfiguration may also be used 

to shorten the transportation distances and enhance the effectiveness of coordination. These 

transformations are commonly carried out to control the cost volatility but also help to decrease 

emissions and to make the logistics systems more sustainable (Oubrahim et al., 2023). 

 

Figure 2.6: Sustainable Logistics Transformation 

Figure 2.5 illustrates how the pressure of logistics costs is influencing the enhancement of 

efficiency and sustainability results on the basis of coordinated operational and structural 

changes. 
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Overall, sustainability in this respect is not considered as a separate strategic agenda but rather 

as a predetermined result of cost-oriented transformation. This perception will assist in ensuring 

that sustainability is not introduced at the cost of the core objective of the research, which is the 

cost of logistics increment and the redesign of the supply chain. 

2.3 Review of Relevant Literature and Research Gap 

The literature available gives a considerable amount of research on the individual aspects of 

supply chain management, but these studies are analytically disjointed. Surveys on the cost of 

logistics are mostly related to transportation economics, fuel price volatility, and cost-

effectiveness, but there is a paucity of studies that examine how the persistent cost pressure 

affects the overall organisational change (Milewska and Milewski, 2022; Diaz et al., 2024). By 

contrast, the digital transformation research focuses on technological potential, including the 

visibility, data integration, and optimisation, yet it generally assumes that these advances are self-

sustaining and not reactions towards cost-based limitations (Preindl et al., 2020; Abideen et al., 

2021). 

Equally, the literature on resilience has focused on the response to disruption, recovery, and the 

capacity to adapt without necessarily connecting these capabilities to long-term cost pressures 

as a structural change agent (Song et al., 2022; Hohenstein, 2022). Although all streams present 

important insights, they are divergent in their focus and level of analysis, which leads to a lack of 

integration across cost dynamics, technological adaptation, and resilience-building in a single 

explanatory framework. 

This fragmentation is made apparent when comparing these streams' conceptualisation of supply 

chain change. Efficiency and cost control, capability improvement, and stability and recovery are 

the key points of the logistics cost studies, digital transformation research, and resilience 

literature, respectively. Yet, few studies directly discuss the impact of prolonged logistics cost 

increase on creating such dimensions within the same organisational environment. Consequently, 

the links between the pressure of costs and the planned supply chain change have not been 

adequately articulated. 
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Another weakness is the level of analysis. The available literature takes an industry-level or 

conceptual approach and is not very informative on how transformation processes occur at a 

particular organisational level. This is especially true in FMCG supply chains, whereby the intense 

distribution and time sensitivity increase the effects of changes in the cost of logistics. Where the 

geographical setting is limited, such as in Scotland, other influencing factors, such as dependency 

on a transport system and infrastructure restrictiveness, compound exposure to cost volatility 

(Akgün et al., 2020). Yet, only empirical research seldom investigates the influence of these 

contextual conditions on cost-oriented transformation on the product-line level in multinational 

organisations. 

According to this analysis, the gap in the research may be formulated as follows: 

There exist few combined insights into the role of sustained logistics cost growth as an engine of 

orchestrated supply chain renewal, connecting structural change, digital capacities, and 

resilience, in a given organisational and geographical environment. 

The present paper fills this gap by examining Nestle PetCare operations in Scotland as a case study 

in its supply chain operations. With a combination of logistics cost dynamics, digital 

transformation, and resilience viewpoints under one analytical framework, the study offers a 

product-level analysis on how cost pressures lead to supply chain transformation in a logistics-

intensive FMCG environment. 

2.4 Summary and Implications for the Research 

This chapter has critically assessed the literature on the logistics cost dynamics, transformation 

of supply chain, digitalisation, resilience, and sustainability. The discussion indicates that these 

themes are well elaborated in each case, but they are not combined to describe how the 

continuous increase in logistics costs promotes well-coordinated transformation of the supply 

chain. The current literature is inclined to examine cost efficiency, technological capability, or 

resilience separately, restricting the possibility of a holistic picture of the interaction of these 

facets in the context of unremitting cost pressure. 
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A research gap that the review discerns, thus, is the absence of an organisation-level account of 

the simultaneous influence of logistics cost escalation on structural change, the development of 

digital capabilities, and resilience within supply chains. This is especially applicable to logistics-

intensive FMCG settings and geographically limited settings, where cost pressures are more acute. 

To counter this, the paper constructs a conceptual framework where the cost increase in logistics 

is the main force of change. Cost pressures initiate strategic and operational changes in sourcing, 

distribution, and network design, whereas digitalisation and resilience are enabling functions that 

facilitate adaptation. Sustainability is not a driver, but a result of efficiency-based modifications. 

 

Figure 2.7: Conceptual Framework Model 

This framework is shown in Figure 2.6, which represents the correlation of cost pressures, 

transformation processes, and performance outcomes. The framework offers an ordered 

foundation for examining the way organisations react to persistent logistics cost instability by 

coordinated supply chain re-configuration. 

The empirical analysis of the Nestle Purina PetCare case in Scotland is directly informed by this 

theoretical base. The second chapter presents the research methodology that is applied to test 

these relationships in a particular organisational and geographical setting. 
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3 Research Methodology 

In this chapter, the methodological framework, which has been implemented to examine the 

effects of increasing logistics costs on supply chain change in the Nestle Purina PetCare business 

in Scotland, is described. In Chapter 2 of this thesis, a research gap was identified and revealed 

as the lack of organisational-level analysis integrating the cost increase in logistics with 

digitalisation and resilience; this chapter presents a systematic way in which the research aims to 

fill this gap. 

The methodological choices are informed by the exploratory and context-dependent nature of 

the research problem. The transformation of supply chains under continuous logistic cost 

pressure is non-linear and not wholly technical in nature; instead, it is interdependent strategic, 

structural, and technological processes that need to be analysed interpretively. According to the 

literature on qualitative research, methodological consistency among the research aims, 

epistemological position, and analysis methods is necessary to guarantee coherence and validity 

(Lim, 2025; Bhangu et al., 2023; Surawy-Stepney et al., 2023). 

Qualitative methods have become increasingly appreciated in supply chain studies as useful ways 

to study the complex organisational processes and gain context-specific understanding that 

cannot be sufficiently covered in quantitative data (Gammelgaard and Flint, 2012; Donkor et al., 

2024). It is especially applicable in this research, where the aim is to learn how cost escalation 

impacts transformation processes and not to determine cost effectiveness. Moreover, the 

research takes a qualitative approach based on a case study with secondary data. 

The chapter is organised in the following manner. It initially gives the research philosophy and 

approach upon which the study is based. It then supports the qualitative case study design and 

the purported Nestle Purina PetCare in Scotland. The chapter also outlines the secondary 

qualitative data and data collection process, and the thematic analysis. Lastly, it deals with 

problems of credibility, ethical concerns, and methodology. 
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3.1 Description of the Research Task 

Nestle Purina PetCare in Scotland has been chosen on the basis of its analytical relevance to the 

purpose of the research and not on convenience. In qualitative research, the selection of the 

cases depends on the degree to which the case would yield substantial information on the 

phenomenon being studied. In this respect, the selected case can be viewed as a situation where 

the impact of logistics costs on supply chain decision-making is both influential and significant 

concerning the processes of cost-driven transformation (Donkor et al., 2024). 

The FMCG supply chains offer a proper empirical environment because of their sensitivity to 

changes in logistics costs. High product turnover, time-sensitive distribution, and complex 

network structures are the characteristics of these supply chains that increase the effects of cost 

volatility on operational performance and strategic decision-making. Such environments, as 

recent studies point out, are especially susceptible to shocks and financial constraints, and they 

are in constant need of change and innovation (Niu et al., 2025). 

The geographical location of Scotland also enhances the analytical importance of the case. The 

nature of the region has been dispersed markets and a high level of dependency on 

transportation infrastructure, which would expose them to the volatility in the logistics costs. This 

set of circumstances makes the operating environment cost-sensitive, and organisations are 

forced to react to external pressures to ensure efficiency and service levels remain high. The 

Scottish setting, therefore, offers a natural environment for examining the behaviour of logistics 

cost escalation, catalysing structural and strategic adjustment in supply chains. 

The analytical accuracy of the research is improved by concentrating on the Nestle Purina PetCare 

division at the product level. Instead of looking at the whole organisation, which can be obscured 

by particular transformation mechanisms, a more detailed analysis of supply chain processes and 

responses is possible when focusing on the product level. This is in line with emerging studies 

that highlight the need to analyse supply chain transformation context-specifically and 

operationally to understand its nature (Dwidienawati et al., 2025). Moreover, the case also 

indicates the industry trends in terms of digitalisation and resiliency, offering both contextual 

richness and theoretical applicability. 
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3.2 Research Design and Approach 

The research takes the inductive form of research, in which inferences are formed as a result of 

data analysis, as opposed to testing some hypotheses. Inductive reasoning is especially suitable 

in exploratory studies aimed at gaining insight into the complex and changing relationships, 

including the role of logistics costs increase, digital transformation, and supply chain resilience 

(Surawy-Stepney et al., 2023). The inductive approach, in contrast to deductive approaches, does 

not start with that, but rather lets patterns and themes be generated by the data. This is in line 

with the aims of this research that seek to examine the manner in which organisations react to 

the long-term pressure of logistics costs. 

The research philosophy used in this study is interpretivist, which is suitable for analysing the 

complex organisational phenomena like supply chain transformation in the face of sustained 

pressure of logistics cost. Interpretivism is founded on the idea that organisational realities are 

socially constructed and contextualised and need to be interpreted and not measured (Lim, 

2025). The notion of logistics cost increase in the specified study is not only a quantifiable 

economic parameter but the structural force behind strategic decision making, operation 

transformation, and redesigning of a supply chain. 

This research uses a qualitative case study design to review the transformation of supply chains 

where logistics costs have continued to pressure the organisations in a case study. The choice of 

this design is based on the necessity to consider complex and interrelated organisational 

processes that cannot be meaningfully separated or measured. Therefore, qualitative case study 

research is especially suitable for exploring the modern organisational problems when the scope 

of the phenomenon and its context are not well delimited (Stroumpoulis et al., 2024; Donkor et 

al., 2024). 

The study uses a single-case study design with a case study on Nestle Purina PetCare in Scotland. 

Although a multiple-case design could be more effective in providing a wider range of 

comparative data, a single-case design is more appropriate in achieving the depth of analysis and 

theoretical elegance. To ensure analytical clarity and methodological rigour, the case is limited in 

scope. The organisational focus is restricted to Nestle Purina PetCare, the industry environment 
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is identified as FMCG, the geographical concentration is Scotland, and the analytical focus is on 

the relationship between logistics cost increase and supply chain change. 

Methodological Element Description 

Research Philosophy 
An interpretivist approach focusing on understanding 

organisational responses to logistics cost pressures. 

Research Approach 
An inductive approach to develop insights from secondary 

qualitative data 

Research Design Qualitative single-case study 

Case Study Nestlé Purina PetCare (Scotland) 

Data Type Secondary qualitative data 

Data Sources 
Academic literature, corporate reports, industry reports, policy 

data 

Data Analysis Method Thematic analysis 

Research Focus 
Impact of logistics cost escalation on supply chain 

transformation. 

Table 3.1: Research Design Overview 

 

3.3 Data Collection Methods 

In this paper, the researcher will only use secondary qualitative data in analysing the level of 

supply chain transformation at the strategic level. The application of secondary data can be 

explained by the fact that the research is based on the organisational responses, structural 

changes, and dynamics on the industry level and not on individual-level behaviour. Secondary 

data allows for analysing the available data of various reliable authors and identifying the patterns 

and relationships under different conditions (Irvine, 2024). 
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The use of secondary data is especially suitable in this research as it will allow gaining access to 

extensive and longitudinal information on supply chain strategies and practices. The evidence 

base, which comprises corporate reports, industry analyses, and academic literature, is rich in 

both theoretical perspective and real-world organisational response. It is particularly relevant in 

the study of supply chain transformation, where primary organisational data is frequently 

unavailable, and where the strategic decision is reported in sources available to the general 

public. 

The major means of working with secondary data is document analysis. Document analysis as a 

methodology of qualitative research enables the methodical study of written documents to gain 

useful information about the organisational practices and strategies (Bowen, 2009). The academic 

literature is one of the main elements of the data sources, as it gives the theoretical basis of the 

research. Another important source of data is corporate documents that provide organisation-

specific information about the supply chain strategies and transformation initiatives. 

Industry publications and professional reports are used to supplement academic and corporate 

data in giving sector-level views on the trends in logistics, cost dynamics, and supply chain 

practice. Lastly, policy and regional information offer information on the external environment 

within which the case is conducted. A report on transport infrastructure, freight systems, and 

regional logistics conditions will be necessary when making decisions regarding the supply chain, 

considering geographical and infrastructural factors. 

In order to achieve analytical rigour and relevance, the study uses explicit inclusion and exclusion 

criteria when selecting secondary data. Sources published after 2020 are only considered, and 

the chosen sources should show direct relevance to the supply chain management, logistics, or 

transformation processes. On the other hand, sources are filtered out in cases where they do not 

have methodological rigour, empirical basis, or pertinence to the research topic. 

Criteria Type Inclusion Criteria Exclusion Criteria 
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Time Frame 

Sources published from 2020 onward to 

ensure relevance to current logistics and 

supply chain dynamics. 

Sources published before 2020, 

unless considered foundational 

or highly cited 

Relevance 

Direct relevance to supply chain 

management, logistics cost escalation, 

digitalisation, resilience, or 

transformation. 

General business or 

management sources with no 

direct link to supply chain or 

logistics 

Source Type 

Peer-reviewed journal articles, reputable 

industry reports, corporate documents 

(e.g., Nestlé reports), and policy 

publications 

Non-peer-reviewed sources, 

blogs, opinion pieces, or 

unverified online content 

Methodological 

Rigor 

Studies with clear methodology, 

empirical evidence, or strong theoretical 

grounding 

Sources lacking methodological 

transparency, empirical 

support, or academic credibility 

Data Quality 

High-quality, credible, and widely cited 

sources from recognised publishers or 

institutions 

Redundant, duplicate, or low-

quality sources with 

questionable credibility 

Contextual Fit 

Sources relevant to FMCG, logistics-

intensive industries, or similar supply 

chain environments 

Sources focused on unrelated 

industries with no transferable 

insights. 

Table 3.2: Data Inclusion and Exclusion Criteria 

The data collection is a structured and iterative process that aims at providing transparency, 

consistency, and analytical consistency. In qualitative secondary research, data collection is not 

linear and is characterised by the constant improvement of the sources according to the new 

knowledge (Irvine, 2024). 
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Figure 3.1: Data Collection and Analysis Process 

It starts with identifying the major search terms based on the research goals and conceptual 

framework. After this, the topical sources are found in the academic databases, corporate 

repositories, and industrial platforms. The screening phase is a critical assessment of every source 

according to the inclusion and exclusion criteria. The identified data is further classified into the 

research objectives and research topic. Lastly, the pertinent data is pulled out and aligned to the 

conceptual framework, to make sure that the information directly leads to answering the research 

questions. 

3.4 Data Analysis Methods 

The analysis method that the study uses is thematic analysis as the main method of analysing 

secondary qualitative data. Thematic analysis is generally accepted as a versatile and rigorous 

method of analysis that allows for determining patterns, relationships, and recurring notions in 

various data (Sheikhattar et al., 2022; Hussain et al., 2023). The thematic analysis is especially 

appropriate in the framework of this study since the information will be obtained through various 

sources such as academic literature, corporate reports, and industry reports. 

The thematic structure of analysis is based on the themes directly derived from the research 

objectives and conceptual framework. The themes are not considered as separate categories but 

as dimensions that are interconnected in terms of supply chain transformation. The analysis is 

aimed at determining how logistics cost increases are a propelling force that shapes strategic 

decision-making, operational changes, and the creation of digital and resilience capabilities. This 

method aligns with the current literature that argues that holistic analysis is essential in a supply 
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chain research study where various dimensions can interact concurrently (Dwidienawati et al., 

2025). 

The analysis is systematic and iterative to provide depth and consistency. It starts with 

familiarisation of the data, where the researcher interacts with the materials gathered to form an 

initial impression of the main concepts and patterns. This phase is very important in qualitative 

studies, as it prepares the ground for further coding and interpretation. The second phase is a 

coding of the data, in which the appropriate parts of information are determined and tagged 

based on their analysis value. This is then followed by the coding of the codes into larger themes, 

which are patterns of repetition among various sources. The refinement stage involves critical 

evaluation of themes to ascertain coherence, relevance, and conformity to the research 

objectives. Lastly, the conceptual framework that was created in Chapter 2 is applied to the 

interpretation of the themes, which allows the combination of empirical evidence and theoretical 

knowledge. 

An advantage of this research is that the research questions, data sources, and method of analysis 

are clearly matched. All research questions are answered with specific data and analytical 

procedures. The study of logistics cost drivers relies on industry and academic sources to extract 

the main factors contributing to the cost increase. The process of strategic decision-making is 

investigated by studying corporate documents and literature, which makes it possible to analyse 

the way in which organisations react to cost pressures. 

3.5 Reliability, Validity, and Ethical Considerations 

Qualitative research is assessed based on the standard of trustworthiness instead of the 

conventional validity and reliability. This research embraces four important dimensions of 

trustworthiness in order to make sure that the methodology is rigorous. There is also credibility 

in using more than one source of data, and triangulation of findings was possible. The 

combination of academic literature, corporate reports, and industry reports allows for minimising 

the threat of bias and increasing the credibility of interpretations (Mugoni et al., 2024). 
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Reliability is provided by the clear and systematic research process. The methodological 

consistency is assured due to the clear description of data collection and analysis procedures, and 

it gives a reason to judge the reliability of the study. The issue of confirmability is resolved by 

basing the findings on the reported evidence, instead of subjective assumptions. Secondary data 

can be traced, so the readers can check where the information and interpretation were taken. 

The contextualisation of the case in detail supports transferability as the readers are able to 

evaluate how the findings can be applied to other similar supply chain contexts. 

The research is conducted in accordance with the existing ethical principles of research that make 

use of secondary data. The research is not human-participated, and so the problem of informed 

consent and confidentiality is not directly relevant. Nevertheless, the issue of ethical 

responsibility is still at the centre of the research process. All sources are represented in the study 

without distortion or the selective use of data. There are proper citation and reference practices 

that are adhered to give credit to the original authors as well as to uphold academic integrity. 

Such practices comply with the ethical principles of qualitative research that stress openness, 

responsibility, and honesty in the usage of secondary data (Phillips et al., 2024). 

In spite of the advantages, the research is prone to certain methodological drawbacks that should 

be remembered. The use of secondary data limits access to the internal organisational processes 

and decision-making mechanisms that could limit the level of insight into managerial views. The 

lack of primary data, i.e., interviews or surveys, further restricts the opportunity to confirm the 

results with the input of the organisation. The fact that the single-case design is used also restricts 

the generalisability of the findings. Lastly, qualitative analysis is interpretive, thus bringing about 

the possibility of researcher bias. 

3.6 Description of the Research Process 

The methodology framework of the study has been presented in this chapter, which offers a way 

of researching supply chain change in the face of logistics cost pressures in a coherent and 

analytically justified manner. This research is based on the interpretivist philosophy and takes an 

inductive approach, which is underpinned by a qualitative single-case study design. Thematically, 



46 

 

 

secondary data is collected and analysed to find patterns and relations through the use of 

thematic analysis in order to identify trends and relationships across sources. 

The link between research questions, data, and analysis is a key strength of the research design. 

Such alignment will take care of the coherence of the methodology, but it will also make its 

purpose-driven. All research questions are answered with specific data and analytical procedures. 

This systematic consistency increases the internal coherence of the study and makes the analysis 

further oriented towards answering the research goals. It also portrays the best practices in 

qualitative research, in which methodological coherence is paramount in generating credible and 

meaningful results (Bhangu et al., 2023). 

The methodological options provide adherence to the research aims and allow conducting a 

thorough study of the impact of logistics cost increase on strategic and operational change. The 

following chapter contains the findings of this analytical framework, with a particular emphasis 

on the empirical evidence of the case picked. 
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4 Results and Analysis 

The results contained in this chapter form the analytical heart of the thesis. They are the direct 

result of thematic analysis of the secondary qualitative data that is performed in the framework 

of the methodology that is set in Chapter 3, and are assessed with references to the cost-driven 

supply chain adaptation framework that was developed in Chapter 2. The chapter is organised on 

the basis of four research questions that form the background of the study; each question is 

discussed in the form of a related analytical theme. Such a structure guarantees the logical 

organisation of the empirical account, the traceability of each theme to a particular research 

objective, and the overall discussion of the cumulative findings with respect to the overall 

research goal about the effect of increased logistics costs on supply chain transformation at Nestle 

Purina PetCare in Scotland. 

The chapter relies on a consciously diverse body of evidence, including peer-reviewed scholarly 

sources written within the past 2020-2025, publicly available organisational reports prepared by 

Nestle, third-party industry studies, and local logistics and policy reports, to make sure that the 

findings are based on both theoretical considerations and empirically reported organisational 

practice. Secondary qualitative data is especially best fit to investigate the strategic-level 

phenomena such as those investigated here, as the transformation processes of interest are 

conveyed in publicly available corporate communications and supported by the scholarly 

literature on the topic of FMCG supply chains and management of logistics costs (Irvine, 2024; 

Mugoni et al., 2024; Donkor et al., 2024). The variety of sources of data also facilitates analytical 

triangulation, further enhancing the validity of the interpretive inferences made based on any 

one theme. 

The analytical design of the chapter implies the integrative logic of the conceptual framework: 

the four themes, logistics cost drivers, strategic decision impacts, transformation strategies, and 

enabling capabilities are not separate phenomena, but aspects of the same cost-driven 

transformation process. Readers are thus urged to read the themes sequentially as opposed to 

disaggregated, understanding that the organisational reactions to the pressures recorded in 

Themes 1 and 2 are the changes in digital and resilience enabling structures in Theme 4, and that 
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the strategies of transformation in Theme 3 are being implemented via the infrastructure created 

by the digital and resilience enabling structures in Theme 4 (Dubey et al., 2022; Ivanov and Dolgui, 

2021; Kamalahmadi et al., 2022). 

In this chapter, the author presents the results of a systematic thematic analysis of secondary 

qualitative data, conducted according to the methodology described in Chapter 3. Based on the 

literature, corporate reports, industry studies, and policy reports, four interrelated themes have 

been identified that collectively answer the four research questions of this study. They are: (1) 

what are the key reasons behind logistics cost increase in the Nestlé Purina PetCare supply chain 

in Scotland; (2) how increased costs affect the strategic supply chain decision-making; (3) which 

strategies may be implemented to address this through supply chain transformation; and (4) what 

are the enabling roles of digitalisation and resilience. Collectively, the themes form a consistent 

empirical narrative of cost-driven supply chain change at the product-division level in a 

geographically constrained environment with a high level of logistics intensity. 

The results are organised in thematic and not source-based format, which follows the inductive 

approach and thematic analysis approach described in Chapter 3 (Sheikhattar et al., 2022; 

Hussain et al., 2023). Each of the themes is discussed on the basis of the synthesis of various data 

sources, and the main patterns are justified by mentioning Nestlé-specific evidence that is 

publicly available. The chapter has tables and figures to show organised summaries of the 

findings. 

4.1 Theme 1: Drivers of Logistics Cost Escalation 

The initial research question is as follows: What are the primary causes of logistics cost increase 

in Nestlé Purina PetCare's supply chain in Scotland? Thematic analysis of the secondary data 

revealed that there were four key, interrelated drivers, namely: the volatility of fuel and energy 

prices; limitations in the labour market and reliance on third-party logistics (3PL); Scotland-

specific geographic and infrastructure factors; and post-pandemic and geopolitical shocks to 

global supply chains. 
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Figure 4.1: UK Road Freight Cost Components Index  

4.1.1 Fuel and Energy Price Volatility 

The most regularly reported factor in the increase of logistics costs in the secondary sources of 

data reviewed is fuel and energy prices. As shown in the literature, transportation costs, as the 

most significant part of the overall logistics spend, are structurally sensitive to energy price 

changes (Milewska and Milewski, 2022; Min, 2022). During the post-2020 era, pandemic-driven 

supply shocks, Eastern European geopolitical conflict, and increasing policies on energy transition 

led to more volatility in the fuel market than ever before, and had direct implications on the cost 

of freight, warehousing, and distribution (Choi, 2021; Nikolopoulos et al., 2021). 
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Figure 4.2: Digital Technology Adoption in FMCG Supply Chains 

The empirical research by Milewska and Milewski (2022) shows that a fuel cost rise of twenty per 

cent or greater forces organisations to redesign their transportation networks and reassess their 

modal preferences and, in certain instances, repatriate sourcing from remote international 

providers. Min (2022) goes further to identify a statistically significant transmission of the effect 

of energy price volatility to the costs of commodity procurement and inventory, which suggests 

the effect of fuel price shocks is not limited to transportation but is also relevant to logistics 

planning on a larger scale. The same observation is supported by Mohammad et al. (2025) in a 

Middle Eastern setting, as they indicate that the volatility of crude oil prices has a systematic 

effect on the procurement and inventory policies in logistics-intensive sectors (Munir et al., 2020). 

These dynamics are especially relevant to the supply chain operations of Nestlé in Scotland. The 

Purina PetCare product range is typified by a large volume of product, a high rate of 

replenishment, and a distribution need that is geographically spread out, features that increase 

exposure to the effect of an increase in per-unit transportation cost. Nestlé's (2023) corporate 

reporting recognises that logistics and distribution cost pressures have been a major operational 

challenge, which has led to strategic considerations of transportation arrangements and logistics 

partnerships. This exposure is further complicated by the energy intensity of cold-chain and non-
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cold-chain logistics in FMCG distribution since warehousing and last-mile delivery operations have 

heavy energy overheads (Ivanov, 2020; Guan et al., 2020). 

This evidence underpins the conceptual hypothesis that fuel and energy price volatility is not only 

a temporary operational cost driver, but is a structural force which can elicit strategic restructuring 

of the supply chain. 

4.1.2 Labour Market Constraints and Third-Party Logistics Dependencies 

The second driver that was identified via the thematic analysis is the compounding effect of 

tightening the labour market and increased dependence on third-party logistics providers. The 

labour shortages in the UK logistics sector (including HGV drivers, warehouse workers, logistics 

planners) at the end of the pandemic also minimised operational flexibility, but at the same time, 

increased the cost of services. Analyses of the industry report that the shortages of drivers in the 

UK were at critical levels between 2021 and 2023, with shortages of a minimum of over 100,000 

positions at its peak (Notteboom et al., 2021; Belhadi et al., 2021). This put upward pressure on 

wages and rates of third-party services, which would directly raise the cost base of FMCG 

operators reliant on contracted logistics facilities (Dohale et al., 2022). 

Similar to the activities of other multinationals in the FMCG industry, Nestlé's operations in 

Scotland depend heavily on the services of 3PLs in their warehousing and distribution services. 

This reliance adds a cost pass-through effect in which the rise in labour costs in the 3PL industry 

is passed on to client organisations in the form of contract renegotiation, surcharge 

arrangements, and a lack of service flexibility (Hohenstein, 2022; Kim and Kim, 2024). It has been 

suggested in the literature that high 3PL dependency FMCG supply chains are especially 

susceptible to such dynamics, since such organisations do not have proprietary logistics assets 

that can be used to absorb or offset cost increases by reoptimising internally (Song et al., 2022). 

Notably, the reviewed data sources indicate that the issue of labour constraint is not only a 

temporary COVID-related issue but a more structural trend in the UK labour market, such as 

demographic changes, working pattern shifts, and the impact of post-Brexit labour environment 

changes (Ivanov and Dolgui, 2021; Chowdhury et al., 2021). In the case of organisations with 

operations in Scotland, such structural factors are compounded by the relative geographic 
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isolation and the shallower depth of the labour market of the region compared to the major 

English conurbations (Ali et al., 2021). 

4.1.3 Geographic and Infrastructure Limitations in Scotland 

A third unique source of logistics cost increase is the geographic and infrastructural attributes of 

Scotland. A study by Akgün et al. (2020) confirms that the dispersed nature of the market in 

Scotland, coupled with a large percentage of reliance on road freight and the lack of alternative 

modal choices, makes logistics systems running in the region susceptible to cost volatility 

compared to similar operations in less centrally located regions of the UK. The long distances 

between English distribution hubs, the lack of availability of intermodal freight services, and the 

lack of infrastructure capacity on major arterial routes further add to the per-unit logistics 

expenses of FMCG operators (Lohmer et al., 2020). 

The Nestlé Purina PetCare case is of strategic interest in this geographic context in two ways. To 

start with, the spatial attributes of Scotland imply that any consolidation of routes and load 

optimisation, as a typical means of alleviating cost pressure in operations with a high intensity of 

logistics, is subject to diminishing returns above a particular threshold due to the dispersal of 

retail destinations. Second, the supply chain is vulnerable to port congestion and maritime freight 

cost volatility due to port-related freight dependencies, especially of imported raw materials and 

components that pass through Scottish or northern English port infrastructure (Notteboom et al., 

2021). 

The fact that geographically peripheral areas and those reliant on infrastructure are always more 

sensitive to logistics costs and less adaptive in the case of cost increases is supported in the 

broader literature on regional freight logistics (Craighead et al., 2020; Dolgui et al., 2020). These 

geographic constraints in structure thus combine with the pressures of energy and labour costs 

to create an exaggerated logistics cost exposure to product-division operations in Scotland 

(Hosseini and Ivanov, 2022). 

4.1.4 Post-Pandemic and Geopolitical Disruptions 

The fourth driver revealed in the process of data synthesis is the group of macroeconomic and 

geopolitical shocks that have structurally increased the logistics costs since 2020. The COVID-19 
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pandemic has caused global supply chains to be impacted by demand shocks, port congestion, 

container imbalances, as well as logistics capacity constraints that, together, resulted in a rise in 

freight rates to unprecedented levels (Guan et al., 2020; Ivanov, 2020; Sarkis, 2021). The resulting 

geopolitical turmoil, especially the war in Ukraine that initiated energy supply shocks and inflation 

strains in the logistics systems in Europe, prolonged the interval of high cost conditions beyond 

the immediate period of disruption by the pandemic (Niu et al., 2025) (Kumar et al., 2020; 

Govindan et al., 2020). 

In the case of Nestlé, a multinational FMCG organisation with integrated procurement across the 

globe, the overall impact of these disruptions was tremendous. In its 2023 sustainability report, 

Nestlé recognises the major disruptions in operations and cost pressures that occurred during 

this period and the rapid increase in supply chain transformation initiatives in direct reaction to 

the altered cost environment (Nestlé, 2023). Diaz et al. (2024) report the econometric results of 

a supply chain disruption shock and commodity price inflation that interacted during this period 

to generate a long-lasting inflationary effect on the cost of logistics that surpassed the short-term 

forecasts of previous models (Chowdhury et al., 2021; Nikolopoulos et al., 2021). 

It is confirmed in the secondary data that, together, these four drivers established a long-term 

and structurally high-cost logistics environment which fundamentally changed the foundations 

upon which decisions relating to supply chains were made. The main drivers and how they work 

are summarised in Table 4.1. 

Cost Driver Operational Mechanism Key Literature 

Fuel and Energy 

Volatility 

Increases transportation costs; 

disrupts procurement and 

inventory planning 

Milewska and Milewski (2022); Min 

(2022); Mohammad et al. (2025) 

Labour Constraints 

and 3PL 

Dependency 

Driver shortages raise wage 

costs; 3PL surcharges reduce 

operational flexibility. 

Hohenstein (2022); Notteboom et al. 

(2021); Kim and Kim (2024) 
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Cost Driver Operational Mechanism Key Literature 

Scottish Geographic 

Constraints 

Peripheral location limits route 

consolidation; amplifies per-

unit distribution costs. 

Akgün et al. (2020); Dolgui et al. 

(2020) 

Post-COVID and 

Geopolitical 

Disruptions 

Container imbalances, port 

congestion, and energy supply 

shocks sustained elevated 

freight rates. 

Ivanov (2020); Niu et al. (2025); Diaz 

et al. (2024) 

Table 4.1: Summary of Logistics Cost Escalation Drivers in the Case Context 

4.2 Theme 2: Impact on Strategic Supply Chain Decisions 

The second research question is: What are the effects of increasing the cost of logistics on 

strategic supply chain decisions? In the thematic analysis, it is found that sustained pressure of 

logistics costs has an impact on three key areas of strategic decision: sourcing and procurement 

strategy, distribution network and transportation planning, and inventory management and 

demand planning. These areas do not exist in isolation, but rather they are a system of combined 

strategic decisions that are interdependent and each changes in response to the same underlying 

cost signals. 

4.2.1 Sourcing and Procurement Strategy Adjustments 

Reconfiguration of sourcing and procurement strategies is one of the most regularly recorded 

strategic measures to address enduring logistics cost growth. The literature confirms that when 

transportation costs are increased by a substantial amount, organisations are confronted with a 

changed calculation in the trade-off between the cost benefits of global or distant sourcing and 

the logistics overhead of transporting goods over longer supply chains (Niu et al., 2025; Dolgui et 

al., 2020) (Ivanov, 2020; Queiroz et al., 2020). 

This has been the most evident in the reassessment of supplier geographies in the context of 

FMCG operations. A wider industry trend towards nearshoring and regionalisation of supply bases 

and the creation of dual-sourcing relationships that lower transportation cost exposure at the 
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expense of single distant suppliers is documented in several secondary sources (Kano et al., 2020; 

Wieland, 2021; Panwar et al., 2022). The publicly announced supply chain strategy of Nestlé 

echoes aspects of this trend: the 2023 sustainability report mentions increased attention to the 

proximity of supply and a shift to local sourcing programs as part of its larger supply chain change, 

which is already reflected in the notion of cost resilience and partially in the notion of 

sustainability pledges (Nestlé, 2023; Supply Chain Digital, 2024). 

The secondary data also points to the more advanced supplier evaluation systems, which include 

the total landed cost measures, as opposed to the unit purchase price. This methodological 

change, a move towards total cost of ownership accounting incorporating logistics, inventory 

carrying, and risk premiums, is a qualitative change in the logic of procurement decision-making 

directly induced by the increased visibility of logistics costs (Gereffi, 2020; Ivanov, 2021; 

Kamalahmadi et al., 2022). In a division such as Nestlé Purina PetCare, which is logistics-intensive, 

the recalibration of sourcing evaluation has real strategic implications. 

Also, the literature reports a heightened strategic focus on supplier relationship management as 

a counter to cost volatility. Organisations are making more strategic investments in collaborative 

procurement, long-term contracts with fuel escalation terms, and joint logistics optimisation with 

major suppliers (Kim and Kim, 2024; Queiroz et al., 2021). Such relationship-based approaches 

are a break with the entirely transactional logic of procurement and an indication that sustainable 

cost management in the face of volatility necessitates structural adjustment of supplier 

engagement models (Fosso Wamba et al., 2020; Karmaker et al., 2021). 

4.2.2 Distribution Network and Transportation Planning 

The second area of strategic influence is the design of the distribution network and the planning 

of transportation. The ongoing increase in logistics costs exerts strain on the spatial structure of 

distribution systems, the mode decisions made by organisations, and the tactical organisation of 

the transportation processes. The secondary sources evidence shows that FMCG organisations 

experiencing sustained cost pressure gradually implement formal network redesign reviews, 

which measure the optimal quantity, site, and role of distribution centres (Asgharizadeh et al., 

2023; Neboh and Mbhele, 2021; Chowdhury and Quaddus, 2021). 
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One of the common conclusions in the literature is the increase in the focus on load consolidation, 

route optimisation, and vehicle utilisation as a tool to absorb cost increases in the current 

transportation schemes (Albertzeth et al., 2020; Pellegrino et al., 2021). These functional gains, 

although not a complete structural revolution, are significant adaptive measures that somewhat 

counteract cost increase in the short- to medium-term. Use of transportation management 

systems (TMS) and route planning software has created a vast improvement in organisational 

capability in this area by allowing route reoptimisation in real time in response to variations in 

fuel prices and demand (Carton et al., 2022). 

In transport planning in Scotland, there are special problems due to geographic limitations, as 

observed in Theme 1. The constrained modal options and greater range of routes diminish the 

potential of major cost savings through traditional route optimisation, and the reviewed evidence 

indicates that Scottish-based FMCG activity is more and more based on network-level solutions, 

including collaborative logistics schemes and shared-user warehousing, to achieve reasonable 

cost benefits (Akgün et al., 2020; Belhadi et al., 2021). The operational reporting of Nestlé implies 

the involvement of third-party logistics management as one of the elements of transportation 

cost governance, as the industry shifts towards more highly managed logistics alliances (Nestlé, 

2023). 

4.2.3 Inventory Management and Demand Planning 

Inventory management and demand planning are the third area of strategic impact. High logistics 

prices modify the economics of inventory holding by changing the relative appeal of the various 

inventory positioning strategies. In typical lean and just-in-time frameworks, the costs of holding 

inventory are minimised; when transportation costs are increasing at a high rate, however, the 

cost of high-frequency small replenishment movements can be more than the cost of holding 

larger strategic buffers, putting a strain on policies to re-optimise inventory holdings (Song et al., 

2022; Essuman et al., 2020) (Chowdhury and Quaddus, 2021; Ivanov, 2022). 

The secondary data records an increasing awareness among FMCG operators that inflexible just-

in-time strategies do not fit well in a world of chronic logistics cost instability. The trend is shifting 

towards organisations implementing hybrid inventory policies that incorporate lean-style 
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predictable demand trends with strategically placed buffer levels of products with high demand, 

sensitive to logistics (Albertzeth et al., 2020; Ataburo et al., 2024). The reasoning goes that the 

expense of buffer inventory is compensated by the opportunity to minimise high-cost emergency 

shipments, as well as by the opportunity to secure better rates of freight due to increased volume 

and predictability of shipping schedules (Munir et al., 2020; Lohmer et al., 2020). 

The publicly available communications of Nestlé's supply chains mention the implementation of 

modern demand sensing and demand forecasting technologies as one of the primary measures 

of enhancing inventory positioning and minimising useless logistic flows (Nestlé, 2023; Supply 

Chain Digital, 2024). These functional areas of intersection of digital transformation and inventory 

strategy reflect how the strategic areas of interest in this analysis are functionally connected 

(Khedr, 2024; Peng et al., 2022). 

Table 4.2 gives a systematic overview of the strategic supply chain choices determined by the cost 

explosion of logistics, as discovered under the thematic analysis. 
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Strategic Domain Key Decision Adjustments Evidential Basis 

Sourcing and 

Procurement 

Nearshoring; total landed cost 

evaluation; dual sourcing; 

collaborative procurement 

Niu et al. (2025); Kano et al. 

(2020); Wieland (2021) 

Distribution and 

Transportation 

Network redesign; route 

optimisation; load consolidation; 

managed 3PL partnerships 

Asgharizadeh et al. (2023); 

Pellegrino et al. (2021); Carton 

et al. (2022) 

Inventory and 

Demand Planning 

Hybrid inventory models; strategic 

buffers; demand sensing; 

optimised replenishment 

Song et al. (2022); Essuman et 

al. (2020); Nestlé (2023) 

Table 4.2: Strategic Supply Chain Decisions Under Logistics Cost Pressure 

4.3 Theme 3: Supply Chain Transformation Strategies 

The third research question is as follows: What are the transformation strategies followed in 

response to the enduring logistics cost pressures? The analysis singles out four key transformation 

strategies: reconfiguring structural networks; diversification and collaborative logistics of 

suppliers; enhancing operational flexibility; and sustainability-consistent efficiency gains. These 

plans are very much consistent with the four dimensions of supply chain transformation, 

structural, operational, technological and strategic, described in the conceptual framework 

(Ivanov, 2020; Chowdhury and Quaddus, 2021). 

4.3.1 Structural Network Reconfiguration 

The most basic type of transformation response to the escalation of logistics costs is structural 

reconfiguration of the network. This includes an intentional redesign of the physical architecture 

of the supply chain, location, number of manufacturing and distribution facilities, choice of 

transportation corridors, and product flows on specific routes and modes (Asgharizadeh et al., 

2023; Ivanov and Dolgui, 2020). The literature on network reconfiguration in FMCG settings points 

to the following repeating elements: consolidation of distribution levels; establishment of 
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regional hubs; and review of make-versus-buy options regarding logistics assets (Hosseini and 

Ivanov, 2022; Govindan et al., 2020). 

In the case of Nestlé, corporate-level reporting on supply chains showcases a long-term 

programme of rationalisation and optimisation of networks, which has been hastened in the wake 

of the post-2020 cost environment. In the 2023 sustainability report, the company attributes 

investments in regional distribution infrastructure and seeks to simplify its supply chain by 

rationalising its network (Nestlé, 2023). Supply Chain Digital (2024) has an independent report on 

its global supply chain overhaul, describing it as a structural response to both efficiency demands 

and resilience demands. Although such reports relate to corporate-level efforts and not to 

Scotland-specific endeavours, the literature confirms that the operations of the product division, 

operating in a geographically limited area like Scotland, will be directly influenced by the decisions 

of corporate reconfiguration, especially on the positioning of regional hubs and the distribution 

footprint (Dolgui et al., 2020; Alikhani et al., 2021). 

The academic literature on structural change in FMCG and logistics-intensive settings also notes 

the growing popularity of postponement strategies, delaying product differentiation or final 

packaging to stages nearer to the consumer, as a structural mechanism of lowering the costs of 

logistics. Organisations minimise the transportation distances and cost implications of demand 

forecast error by locating transformation activities in regional nodes, instead of remote 

centralised facilities (Rajesh, 2021; Belhadi et al., 2021) (Ivanov, 2023; Papadopoulos et al., 2020). 

4.3.2 Supplier Base Diversification and Collaborative Logistics 

The second identified transformation strategy includes diversifying the supplier base 

systematically and creating cooperative logistics initiatives. With the cost pressure conditions 

reported in Theme 1, the operationally and financially unsustainable risks of single-source supply 

and single-carrier logistics dependencies are experienced by logistics-intensive organisations (Kim 

and Kim, 2024; Wieland, 2021; Fosso Wamba et al., 2020; Queiroz et al., 2020). 

In the literature, there are two approaches to this challenge. FMCG organisations are also 

investing in supplier development programmes on the supply side to push the viable supply base 

to regional and near-shore sourcing, thus lowering the logistics cost exposure of long-distance 
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international sourcing (Kano et al., 2020; Queiroz et al., 2021). On the logistics side, the 

emergence of carrier portfolio strategies, including sustaining relationships with multiple freight 

providers, different modes, and geographies, lessens reliance on single carriers, the cost structure 

or capacity limits of which can worsen in response to unfavourable market environments 

(Notteboom et al., 2021). 

Another aspect of this strategy is the creation of shared logistics arrangements such as shared-

user transportation programs, industry-wide freight consolidation plans, and co-loading 

agreements with other FMCG operators. Such cooperative strategies can greatly lower the unit 

cost of logistics by increasing the utilisation rates of vehicles and spreading the fixed costs of 

transportation over a larger volume base (Albertzeth et al., 2020; Gruchmann and Seuring, 2021). 

In the case of the supply chain operations in Scotland, where the comparatively thin freight 

market makes proprietary-only logistics solutions uneconomical, collaborative logistics is an 

especially applicable alternative strategy. The creation of urban consolidation centre initiatives in 

the Scottish context is specifically reported by Akgün et al. (2020) as a tool of enhancing logistics 

efficiency, which can be applied to the models of distributing FMCGs in general (Karmaker et al., 

2021; Dohale et al., 2022). 

4.3.3 Operational Flexibility and Adaptive Logistics 

The third transformation strategy includes creating operational flexibility and adaptive logistics 

capabilities. The conceptual framework singles out operational transformation, including 

inventory management, demand planning, and logistics execution, as a critical aspect of supply 

chain transformation response. The secondary data supports the fact that, under pressure of 

costs, organisations invest in the abilities which enhance the responsiveness and flexibility of 

logistics operations instead of merely optimising within the given operational frameworks. 

The flexibility of logistic operations can be implemented in various ways, which are reflected in 

the secondary materials: multi-modal transportation capacity that makes it possible to switch 

between road, rail, and sea transport dynamically, as relative costs fluctuate (Pellegrino et al., 

2021); flexible warehousing that can scale capacity in response to variability in demand with a 
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minimum of disproportionate increase in fixed costs (Kamalahmadi et al., 2022; Chowdhury and 

Quaddus, 2021; Hosseini and Ivanov, 2022). 

In its supply chain transformation reporting, Nestlé mentions the concept of adaptability as a key 

strategic value, which includes investments in operational flexibility as a result of which logistics 

strategies can be modified based on the changing market conditions (Nestlé, 2023; Supply Chain 

Digital, 2024). The scholarly literature confirms the perspective that this form of proactive 

flexibility investment, as an organisational posture taken in advance of further volatility, instead 

of in response to particular disruptions, is qualitatively distinct from traditional efficiency-

optimisation (Ivanov, 2022; Van Hoek, 2020; Ivanov, 2020; Sharma et al., 2022). 

4.3.4 Sustainability as a Co-Benefit of Transformation 

The fourth dimension of transformation strategy revolves around the connection between 

transformation outcomes that are cost-driven and sustainability. As established in the conceptual 

framework, sustainability is not considered as a driver in this study but rather as a co-benefit that 

appears as a result of the efficiency gains related to cost-driven transformation (Stroumpoulis and 

Kopanaki, 2022; Oubrahim et al., 2023; Kumar et al., 2020; Govindan et al., 2020). 

This characterisation is well supported by the evidence of the secondary data. The literature 

reports that the operational strategies that are most motivated by logistics cost-cutting, fuel 

efficiency initiatives, route optimisation, and load consolidation yield the same or even greater 

carbon emissions reductions per unit distributed (Sarkis, 2021; Sarkis et al., 2020). This 

correspondence between cost-efficiency and carbon-efficiency results in a positive feedback 

mechanism where the economic necessity of the cost management of logistics pursues 

environmental performance goals at the same time. 

The dynamic of sustainability reporting is explicit in Nestlé. The 2023 Creating Shared Value 

Report reports a substantial decrease in carbon emissions related to logistics as a consequence 

of network efficiency enhancement and fleet decarbonisation efforts, stating that they were 

sought after on sustainability principles, as well as elements of a more comprehensive logistics 

cost management approach (Nestlé, 2023). This trend is supported by the literature on 

sustainable supply chain change, which has identified that the most successful organisations in 
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lowering emissions related to logistics have tended to pursue cost-based transformation on a 

holistic level (Stroumpoulis et al., 2024; Gruchmann and Seuring, 2021; Aday and Aday, 2020; 

Karmaker et al., 2021; Papadopoulos et al., 2020). 

The four dimensions of transformation strategies identified during analysis are summarised in 

Table 4.3 below, the main mechanisms of each, and the underpinning evidence base. 

Transformation Strategy Principal Mechanisms Supporting Evidence 

Structural Network 

Reconfiguration 

Distribution tier 

consolidation; regional 

hub development; 

postponement strategies 

Asgharizadeh et al. (2023); Dolgui et 

al. (2020); Nestlé (2023) 

Supplier Diversification 

and Collaboration 

Near-shore supplier 

development; carrier 

portfolio strategies; 

shared logistics 

Kano et al. (2020); Wieland (2021); 

Akgün et al. (2020) 

Operational Flexibility Multi-modal capability; 

flexible warehousing; 

agile supplier 

engagement 

Pellegrino et al. (2021); Essuman et 

al. (2020); Ivanov (2022) 

Sustainability Co-Benefits Fuel efficiency; carbon 

reduction through route 

optimisation; fleet 

decarbonisation 

Sarkis (2021); Nestlé (2023); 

Stroumpoulis and Kopanaki (2022) 

Table 4.3: Supply Chain Transformation Strategies Identified Through Thematic Analysis 

4.4 Theme 4: Digitalisation and Resilience as Enablers 

The fourth research question is the following: How do resilience capabilities and digitalisation aid 

supply chain transformation amid cost pressure? The thematic analysis demonstrates that digital 
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technologies and resilience capabilities are facilitating infrastructure to the transformation 

strategies found in Theme 3, not as an end in themselves. It is possible to identify three sub-

themes: the use of digital technology as a means to gain visibility and coordination; the 

implementation of predictive analytics and intelligent planning systems; and the systematic 

building of resilience capabilities (Dubey et al., 2022; Ivanov, 2023). 

 

Figure 4.3: Interdependence Model for Digital Capabilities and Resilience 

4.4.1 Digital Technology Adoption for Supply Chain Visibility 

The identified digital capability that is present in the secondary data, as the most directly 

applicable to cost-driven transformation, is real-time supply chain visibility. Real-time monitoring 

of transportation flows, inventory levels, and costs of logistics allows organisations to dynamically 

react to cost indicators, recognise inefficiencies, and make decisions in response to changes 

without the delays of periodic reporting cycles (Carton et al., 2022; Yang et al., 2022; Fosso 

Wamba et al., 2020; Papadopoulos et al., 2020). 

The value of visibility is greater, especially in the case of FMCG supply chains that run through 

complex, multi-echelon distribution channels. Studies show that organisations that have high 
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supply chain visibility scores consistently outperform less visible peers on logistics cost 

management indicators, achieving higher vehicle utilisation rates, lower emergency freight 

spend, and better inventory placement (Khedr, 2024; Le and Fan, 2024). The technology platform 

behind these features consists of IoT-enabled asset tracking, cloud-based transportation 

management platforms, and integrated enterprise resource planning (ERP) environments that 

enable a single view of data about procurement, production, and distribution (Nguyen et al., 

2021; Ivanov, 2023). 

Nestlé has publicly outlined investing in supply chain digitalisation as a fundamental element of 

its transformation agenda, such as implementing advanced planning and scheduling systems and 

incorporating logistics data streams into enterprise planning environments (Nestlé, 2023; Supply 

Chain Digital, 2024). The evidence on digital transformation in supply chains proves that 

companies as large and complex as Nestlé need to be end-to-end digitised to realise significant 

logistic cost reduction by optimising processes through visibility (Garay-Rondero et al., 2020; 

Preindl et al., 2020; Dubey et al., 2022; Ivanov, 2023; Queiroz and Fosso Wamba, 2021). 

4.4.2 Predictive Analytics and Intelligent Planning 

In addition to real-time visibility, the secondary data reflects the increasing strategic value of 

predictive analytics and smart planning systems as facilitators of cost-based change. Predictive 

analytics, using historical data, external signals, and machine learning models to predict the 

future state of logistics costs and demand trends, can help organisations transition to proactive, 

as opposed to reactive, logistics management (Islam and Ikbal, 2022; Patrick et al., 2022; Nguyen 

et al., 2021; Khedr, 2024; Nikolopoulos et al., 2021). 

Practically, predictive analytics enables cost-based transformation in various ways. The accuracy 

of demand forecasting allows for more accurate positioning of inventory, minimising stock-outs 

that cause costly emergency replenishment and unnecessary inventory that leads to unnecessary 

carrying costs (Khedr, 2024). Cost forecasting systems improve modal and carrier selection 

decisions because they can accurately predict transportation costs, making it easier to schedule 

freight bookings to avoid peak-rate seasons. Dynamic routing algorithms allow adjusting delivery 
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routes based on real-time cost information, minimising fuel consumption and vehicle idle time 

(Le and Fan, 2024; Wamba et al., 2020; Ivanov, 2023; Papadopoulos et al., 2020). 

The scholarly literature describes these features altogether as a part of the overall transition to 

data-driven supply chain management, where the quality and speed of information processing 

will be one of the main competitive advantages (Abideen et al., 2021; Yu et al., 2020; Bag et al., 

2020). In cost-sensitive logistics-intensive FMCG operations, the capability to implement 

predictive intelligence in sourcing, distribution, and inventory planning can be seen as a 

qualitative change in the decision-making environment, and not a simple efficiency improvement 

to the current processes. 

4.4.3 Resilience Capability Development 

The third enabling dimension that is determined in the course of the thematic analysis is the 

systematic development of supply chain resilience capabilities. Cost-driven transformation, and 

not a strategic goal, is how resilience is conceptualised in this study, as established in the 

conceptual framework. The secondary data evidence supports and expounds this 

characterisation: organisations that invest in logistics cost management by employing 

transformation strategies gain resilience capacities as a by-product of the structural, operational, 

and digital transformations that they undertake (Chowdhury and Quaddus, 2021; Hosseini and 

Ivanov, 2022). 
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Figure 4.4: Comparison of the old pure JIT model vs the new hybrid lean-buffer strategy 

 

The literature identifies four resilience capabilities particularly relevant to the case context: 

absorptive capacity, which enables supply chain continuity during short-term disruptions through 

inventory buffers and redundant logistics arrangements (Song et al., 2022; Essuman et al., 2020); 

adaptive capacity, which enables dynamic adjustment of sourcing and distribution in response to 

changing cost conditions (Hohenstein, 2022; Ivanov, 2022); recovery capacity, which supports 

rapid restoration of supply chain performance following disruption through coordinated logistics 

protocols and information sharing (Kim and Kim, 2024; Ataburo et al., 2024); and redesign 

capacity, which enables deliberate structural reconfiguration to reduce future vulnerability 

(Ivanov and Dolgui, 2021; Kamalahmadi et al., 2022). 

The available evidence provided in the publicly accessible materials of Nestlé suggests the 

involvement in resilience-building in a number of these dimensions. The sustainability report of 

2023 mentions supply chain resilience as one of the strategic priorities, and in particular, the 

diversification of the suppliers, the investments in the logistics redundancy, and the creation of 

contingency logistics protocols as measures of addressing the risk of the supply chain (Nestlé, 

2023). The scholarly evidence of resilience in FMCG situations supports the conclusion that such 
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investments yield quantifiable gains in the strength of supply chains (Belhadi et al., 2021; 

Chowdhury et al., 2021; Nandi et al., 2021; Lohmer et al., 2020; Karmaker et al., 2021). 

Table 4.4:Digitalisation and Resilience Enablers of Supply Chain Transformation 

Importantly, the evidence supports the perspective, facilitated in the conceptual framework, that 

digital capabilities and resilience capabilities are functionally interdependent: the real-time 

visibility and predictive analytics in sub-themes 4.4.1 and 4.4.2 are the informational 

infrastructure based on which the adaptive and recovery resilience capabilities rely (Dubey et al., 

2022; Ivanov and Dolgui, 2021). This interdependence implies that investments in the digital 

transformation and resilience-building strengthen one another, generating a compounding 

capability advantage to organisations that build both dimensions concurrently (Hosseini and 

Ivanov, 2022; Queiroz and Fosso Wamba, 2021). 

Enabling Capability Functional Role in Transformation Evidence Base 

Supply Chain Visibility Real-time monitoring of flows, costs, 

and inventory enables dynamic 

reoptimisation 

Carton et al. (2022); Yang 

et al. (2022); Khedr (2024) 

Predictive Analytics 

and Planning 

Demand sensing; transportation cost 

forecasting; dynamic routing 

Islam and Ikbal (2022); 

Nguyen et al. (2021); 

Wamba et al. (2020) 

Absorptive Resilience Buffer inventory; redundant logistics 

arrangements; short-term continuity 

Song et al. (2022); 

Essuman et al. (2020) 

Adaptive Resilience Dynamic sourcing and distribution 

adjustment; scenario-based planning 

Hohenstein (2022); Ivanov 

(2022) 

Recovery and 

Redesign Resilience 

Rapid restoration protocols; structural 

reconfiguration to reduce future 

vulnerability 

Ivanov and Dolgui (2021); 

Kamalahmadi et al. (2022) 
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4.5 Chapter Summary 

This chapter has outlined the thematic findings of the research in four themes that are 

interrelated. The first theme found that the increasing cost of logistics in the Nestlé Purina 

PetCare supply chain in Scotland is caused by a complex set of structural forces, i.e., fuel and 

energy volatility, labour market constraints, geographic limitations, and post-pandemic 

disruptions, which collectively create a sustained rather than a transient cost pressure 

environment. The second theme revealed that this pressure has a systematic effect on all three 

strategic areas of sourcing, design of the distribution network, and inventory management, 

resulting in visible changes in decision logic and strategy formulation. The third theme recorded 

four strategies of transformation, structural reconfiguration, supplier diversification, operational 

flexibility, and sustainability-aligned efficiency, by which organisations react to continued cost 

escalation with multi-dimensional transformation programmes. The fourth theme determined 

that digital technologies and resilience capabilities are enabling the infrastructure of these 

transformation strategies, and digital visibility, predictive analytics, and resilience capacity 

development constitute a mutually reinforcing system of capability. The next chapter elaborates 

on these findings as they relate to the conceptual framework and draws out theoretical and 

practical implications. 
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5 Discussion and Conclusion 

This chapter explains the thematic results of Chapter 4 through the theoretical framework 

developed in Chapter 2 and the wider scholarly discourse about supply chain transformation. It 

is not intended to restate the findings but to test what they entail, theoretically, empirically and 

practically, and to test the extent to which they corroborate, qualify or generalise the conceptual 

propositions formulated to inform this study. Chapter 4, on the other hand, is more abstract in its 

operation than Chapter 4 and takes a step further to outline what was found and evaluate the 

importance of this finding to knowledge and the contribution of the same. 

One of the characteristics of this discussion is its integrative orientation. The four thematic 

findings of Chapter 4 are not presented in a vacuum but in their interconnections with each other, 

and with the theoretical structure of the study. Logistics cost increase does not have the effect in 

the conceptual framework with clear, separate changes in individual supply chain sectors, but 

rather coordinated multi-dimensional reactions in sourcing, distribution, inventory, digitalisation 

and resilience, all at the same time. The discussion chapter will thus be designed to celebrate this 

integration, exploring each theme and synthesising across the themes to produce the theoretical 

contributions and managerial implications that form the main scholarly products of the study 

(Dubey et al., 2022; Ivanov and Dolgui, 2021; Niu et al., 2025). 

The last point to consider is that this discussion is based solely on evidence published in the 

academic literature of 2020 and beyond, but with corporate and industry documentation that 

relates specifically to the supply chain activities of Nestle Purina PetCare. This time frame 

indicates the methodological inclusion criterion used in Chapter 3 and assures that the 

interpretive conclusions made in this study are based on the current literature, but not on 

historical assumptions that this post-2020 logistics environment could have rendered irrelevant 

(Milewska and Milewski, 2022; Chowdhury and Quaddus, 2021; Hosseini and Ivanov). 

This chapter explains the results of Chapter 4 in the context of the theoretical framework 

formulated in Chapter 2 and the literature on supply chain transformation. It examines how the 

results confirm, qualify, or generalise the conceptual framework constructed in this research, and 
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extracts the inferences of the analysis for the theory and practice of supply chain management. 

The chapter is structured with the four thematic findings of the research, and then the theoretical 

contributions and managerial implications of the study are presented. 

5.1 Logistics Cost Escalation as a Structural Transformation Driver 

The results in Chapter 4 serve as the empirical evidence, based on the secondary qualitative data, 

of the main idea of the conceptual framework: that the continuous increase in logistics costs is a 

structural factor of the coordinated transformation of the supply chains, instead of the short-term 

operational inconvenience that can be mitigated by the temporary control of costs. This is an 

important distinction between reactive cost management and proactive structural 

transformation, which has significant implications for the way organisations comprehend and 

react to the logistics cost challenge. The four cost escalators found in Theme 1, including fuel and 

energy price volatility, labour market constraints, 3PL dependency, Scottish geographic and 

infrastructure constraints, and post-pandemic and geopolitical disruptions, together constitute a 

multi-source, long-lasting cost pressure environment. The effects of interaction between these 

drivers are especially noteworthy: they would be individually manageable by gradual adjustment 

of operations, but the combination of them operating together and persistently would cause the 

cost displacement that would not be possible to mitigate without changing the supply chain 

system itself. This result is consistent with and is an extension of the cost-based adaptation 

literature synthesised in Chapter 2, with Milewska and Milewski (2022) and Niu et al. (2025) 

positing that a continuous multi-source cost pressure is qualitatively distinct from cyclical or 

single-source cost shock (Chowdhury and Quaddus, 2021; Ivanov and Das, 2020). 

The Scottish geographic setting gives a significant spatial aspect to this argument. The results 

support the characterisation of the logistics environment in Scotland as structurally cost-sensitive, 

as Akgün et al. (2020), but go further to show how geographic constraints combine with energy 

and labour pressures to enhance the transformation imperative for the product-division supply 

chain activities in this region in particular. This local specificity, showing that the dynamics of 

transformation are manifested differently in geographically limited peripheral geographies than 

in more centrally located, modally diverse logistics landscapes, is a real contribution of this paper 
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to the body of literature that situates supply chains in place (Hosseini and Ivanov, 2022; Lohmer 

et al., 2020). 

The evidence examined also confirms that the cost escalation has increased the pace of 

transformation initiatives, which could have otherwise been a slow process. The supply chain 

reporting and reviewed industry analyses by Nestlé suggest that multi-year-horizon 

transformation programmes have been expedited and moved to top priority due to the sense of 

urgency established by post-2020 cost dynamics (Nestlé, 2023; Supply Chain Digital, 2024; Ivanov 

and Dolgui, 2021). This dynamic of acceleration, when cost pressure is not only a direction-setter 

of change but also an accelerant, is under-researched in the existing literature and deserves 

additional theoretical consideration (Ivanov, 2023; Papadopoulos et al., 2020). 

5.2 Strategic Decision Reconfiguration Under Cost Pressure 

The results of Theme 2 validate and expand the theoretical hypothesis that cost escalation in 

logistics drives coordinated reconfiguration in the key strategic areas of supply chain decision-

making. The three areas identified, sourcing strategy, design of the distribution network, and 

inventory management, align with the structural, operational, and strategic transformation 

aspects of the conceptual framework and therefore indicate that cost pressure does not impact 

supply chains selectively but leads to concurrent changes in a variety of decision areas (Munir et 

al., 2020; Chowdhury and Quaddus, 2021). 

Of particular interest is the observation that reconfiguration of sourcing strategy entails a 

qualitative change in the logic of making decisions, a shift from unit purchase price optimisation 

to total landed cost assessment, rather than a quantitative change in the current sourcing 

parameters. This change has been theorised in the global value chain literature (Kano et al., 2020; 

Gereffi, 2020; Wieland, 2021) but has not yet been shown as a product-division-level reaction to 

the logistics cost pressure in the FMCG setting (Ivanov, 2020; Queiroz et al., 2020). 

The observation that the inventory management approach is moving towards hybrid approaches 

that combine lean principles with strategic location of buffers for logistics-sensitive product lines 

has significant implications for the literature on lean supply chains. The leading paradigm of lean 
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also presupposes that inventory minimisation is always value-adding; the results indicate that, in 

the circumstances of persistent logistics cost volatility, the assumption has to be qualified in terms 

of context. Properly placed and managed strategic buffer inventory can potentially lower the 

overall supply chain cost by preventing costly emergency freight spend and negotiating a better 

freight rate, an argument consistent with the theoretical literature by Essuman et al. (2020) and 

Ataburo et al. (2024) (Lohmer et al., 2020; Karmaker et al., 2021). 

5.3 Transformation Strategy as an Integrated Programme 

The four transformation strategies suggested in Theme 3, structural network reconfiguration, 

supplier diversification and collaborative logistics, operational flexibility development, and 

sustainability co-benefits, are an integrated transformation programme and not a menu of 

independent tactical opportunities. This integration is analytically significant: the secondary data 

continuously indicates that organisations that have realised significant and sustained logistics cost 

savings have acted with many dimensions of the strategy of transformation implemented at once 

and not sequentially, and that the effect of interactions across dimensions generates synergies 

unavailable to single-dimension solutions (Fosso Wamba et al., 2020; Hosseini and Ivanov, 2022). 
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Figure 5.1: Integrated Multi-Domain Supply Chain Transformation Programme 

The results of structural reconfiguration are aligned with the wider body of literature on supply 

chain network redesigning in the face of cost pressure (Dolgui et al., 2020; Asgharizadeh et al., 

2023), but the findings of the case of Nestlé provide a product-division specificity that is relatively 

uncommon in the published literature, where the emphasis is on corporate-level decisions. The 

product-division emphasis shows that structural transformation decisions at the corporate level 

have both direct and substantial implications for product-line operations in geographically 

particular places, providing both constraints and opportunities for locally responsive strategy 

(Ivanov, 2023; Dohale et al., 2022). 

The sustainability co-benefit result confirms and carries over the conceptual framework's 

description of sustainability as an accidental product of a transformation brought about by 

efficiency. Each of Sarkis (2021), Stroumpoulis and Kopanaki (2022), and Gruchmann and Seuring 

(2021) theoretically justifies the compatibility between cost efficiency and carbon efficiency in 

logistics processes; the results of each study reveal the compatibility in the context of Nestlé's 

supply chain transformation. This has wider implications on the integration of sustainability 

strategy and supply chain cost management: there is evidence that, when they are viewed as part 

of the same strategy and not competitive imperatives, the results on both fronts are better 

(Kumar et al., 2020; Karmaker et al., 2021). 

5.4 Digital-Resilience Interdependence as a Capability Framework 

The results of Theme 4 on the enabling role of digitalisation and resilience capabilities provide a 

clear theoretical contribution with its depiction of the functional interdependence of the two 

dimensions of capabilities. The conceptual framework has considered digital transformation and 

resilience as parallel enabling capabilities; the results indicate that they are more appropriately 

considered mutually constitutive, digital capabilities are the informational infrastructure on which 

resilience capabilities rely, and resilience requirements form the strategic imperative which 

stimulates the development of digital capabilities. This interdependence coincides with the 

theoretical argument by Dubey et al. (2022) regarding dynamic digital capabilities and supply 
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chain resilience, and the study by Ivanov and Dolgui (2021) of digital supply chain twins as 

resilience enablers (Hosseini and Ivanov, 2022; Queiroz and Fosso Wamba, 2021). 

Of particular importance is the discovery that predictive analytics is a transformative and not 

merely an incremental capability in supply chain management that is cost-driven. It recommends 

that the capability differentiation in logistics cost management in the future will not be based on 

the availability of information in itself, which is becoming commoditised, but on the 

organisational potential to use predictive intelligence in real-time operational decision-making. 

This directly applies to investment prioritisation in programmes of supply chain digitalisation and 

competitive positioning of organisations in the FMCG sector (Ivanov, 2023; Nikolopoulos et al., 

2021). 

5.5 Theoretical Contributions 

This research has three key theoretical contributions to the literature of supply chain 

management. First, the study offers a unified conceptual explanation of cost escalation in logistics 

as a unified engine of supply chain change by synthesising evidence on the domains of cost 

dynamics, strategic adjustment, digital transformation, and resilience into a single analytical 

framework. The existing literature approaches these domains separately; this research shows that 

they are connected and mutually reliant within a particular organisational and geographic 

environment, providing a comprehensive cost-driven transformation model (Milewska and 

Milewski, 2022; Niu et al., 2025; Preindl et al., 2020; Essuman et al., 2020; Chowdhury and 

Quaddus, 2021; Hosseini and Ivanov, 2022). 

Second, the research adds a product-division-level perspective on supply chain transformation, 

which is insufficiently represented in the literature. The majority of the published literature on 

cost-driven transformation is based on corporate or industry-level dynamics; this study shows 

that product-division analysis in a geographically limited context shows clear dynamics of 

transformation and constraints that disappear at higher levels of aggregation (Ivanov and Dolgui, 

2020; Kamalahmadi et al., 2022). 
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Third, the study contributes to the theoretical knowledge about the digital-resilience 

interdependence by illustrating how it is reflected and what it means in the context of a real-

world FMCG transformation. The theoretical argument of co-development of digital-resilience 

has been developed in the academic literature (Dubey et al., 2022; Ivanov, 2022); this study offers 

the contextualised empirical evidence of the argument on the product-division level, extending 

the evidence base and refining the theoretical propositions concerning the mechanisms through 

which digital capabilities and resilience capabilities mutually reinforce each other (Fosso Wamba 

et al., 2020; Queiroz and Fosso Wamba, 2021). 

5.6 Managerial Implications 

The results of the present research can have several substantive implications for supply chain 

managers who work in the logistics-intensive FMCG setting. 

To begin with, the research highlights the strategic urgency of considering the logistics cost 

increase as a driver of transformation and not a cost control issue. Companies that react to the 

long-term cost pressure by implementing incremental operational changes and cost-cutting in 

current supply chain structures will realise that the measures are inadequate in the long run. The 

above evidence suggests that the multi-source logistics cost pressures experienced in the post-

2020 environment demand a coordinated change in sourcing, network structure, inventory policy, 

digital capabilities, and resiliency, all at once (Munir et al., 2020; Karmaker et al., 2021). The 

leaders of supply chains are advised to therefore frame logistics cost management as a cross-

functional transformation agenda as opposed to a functional efficiency programme. 

Second, the results provide an understanding of how the total landed cost view is strategically 

valuable in sourcing decision-making. Unless procurement functions are optimised based on the 

unit cost of purchase alone, they will underestimate the actual cost of the supply arrangements 

in the dynamic logistics environment. Total landed cost modelling capabilities should be invested 

in organisations to ensure that they integrate transportation, inventory carrying, risk premium, 

and resilience value dimension into supplier assessment frameworks. 
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Third, the interdependence of digital and resilience capabilities has direct effects on supply chain 

technology investment prioritisation. Digital transformation and resilience-building should not be 

viewed by organisations as either sequential or independent programmes; the evidence shows 

that they are best co-created as an integrated capability system. Supply chain visibility and 

predictive analytics investment must thus be specifically linked with investments in resilience 

capabilities, absorptive, adaptive, and recovery, to enable the full strategic value of the digital 

investment to materialise (Hosseini and Ivanov, 2022; Dubey et al., 2022). 

Fourth, the results support the significance of place-specific logistics strategy among 

organisations that work in geographically peripheral areas like Scotland. The supply chain 

configurations which are optimised using more centrally located and modally diverse logistics 

setups can have poor results when implemented without modifications in peripheral locations. 

Leaders in supply chains who work in these environments are advised to pursue geographically-

adjusted strategies such as collaborative logistics arrangements, network redesigns that take into 

consideration the geographic infrastructural limits, and resilience investments tailored to the 

geographic cost exposures of their operations environment. 

5.7 Revisiting the Research Aim and Objectives 

This final section ties the analytical strings that have been drawn throughout the other five 

chapters into a coherent final description of the purpose of the study, findings, contributions and 

limitations. It does not present new analysis, but synthesises what has been developed: the 

research problem stated in Chapter 1, the theoretical framework developed in Chapter 2, the 

methodology rationale in Chapter 3, the thematic results in Chapter 4 and the interpretive 

discussion presented above. The conclusion is thus the intellectual act of the thesis capstone, the 

point at which the research questions are determined, the contributions to knowledge are made 

clear, and limits to what has been claimed are candidly noted. 

The chapter is developed in such a way that it can be used by academic and applied readers. To 

the academic reader, it repeats the research objectives and shows that all of them have been 

fulfilled, pulls out the theoretical contributions in a precise way and indicates the limitations that 

are specific in that they qualify the scope of the claims made. It reduces the managerial 
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implications to practical advice to the practitioner, and directs future research agenda where the 

evidence base could be further extended and deepened. All these factors comprise a full 

academic conclusion within the framework of the qualitative research in supply chain 

management (Donkor et al., 2024; Stroumpoulis et al., 2024; Mugoni et al., 2024). 

There is one last point on scope that is worth mentioning. The study targets the supply chain 

activities in the Nestle Purina PetCare product division in Scotland, one instance in a 

geographically limited, logistics-intensive FMCG context. The inferences made are thus analytic, 

not statistical generalisations; they do not rely on the assertion about all FMCG supply chains or 

all multinational corporations, but theoretically informed interpretations of a deep and 

thoughtfully selected empirical environment (Irvine, 2024; Ivanov and Dolgui, 2021; Chowdhury 

and Quaddus, 2021). 

This thesis aimed to investigate how continuously rising logistics costs affect the supply chain 

change in the Nestlé Purina PetCare operation in Scotland, and how strategic decision-making, 

network structure, and responsive supply chain practices influence the logistically intense 

environment. The four objectives were to understand the major drivers of escalating logistics 

costs; to understand how increasing costs change strategic supply chain decisions; to understand 

the responses to transformation; and to understand the contribution of digitalisation and 

resilience capabilities towards supporting cost-driven transformation. 

The four objectives have been met by the thematic analysis of secondary qualitative information 

that has been provided in Chapter 4 and analysed above. The results show that every objective 

produced meaningful results, which together address the overall research aim. The four drivers 

of cost escalation have been defined and contextualised in the context of the Scottish operating 

environment; the strategic decision reconfiguration has been plotted across sourcing, 

distribution, and inventory spaces; the transformation strategies have been described and 

analytically categorised; and the facilitating roles of digitalisation and resilience have been 

characterised and theorised through the prism of digital-resilience interdependence. 
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5.8 Summary of Key Findings 

The research gives four main results, which combine to give a coherent picture of cost-based 

supply chain change at the product-division level. The initial insight is that the increment of 

logistics costs in the Nestlé Purina PetCare supply chain in Scotland is caused by a complex of 

structural forces, namely fuel and energy price volatility, labour market constraints and 

dependency on 3PLs, geographic and infrastructure constraints, and post-pandemic and 

geopolitical disruptions, which interact to create a long-term cost pressure environment that 

cannot be resolved through incremental operational adjustment (Chowdhury and Quaddus, 

2021; Hosseini and Ivanov, 2022). 

The second observation is that ongoing cost pressure activates coordinated reconfiguration in 

three strategic areas at once: sourcing and procurement strategy changes to total landed cost 

assessment; distribution network design includes more consolidation and collaborative logistics; 

and inventory management transforms away from lean just-in-time models to hybrid strategies 

that include strategic buffers on logistics-sensitive product lines (Kano et al., 2020; Pellegrino et 

al., 2021; Essuman et al., 2020; Munir et al., 2020; Ivanov, 2020). 

The third observation is that successful organisational reactions to the escalation in logistics costs 

are in the form of multi-domain transformation programmes as opposed to single-domain 

enhancement. The four dimensions of transformation strategies, reconfiguration of structural 

network, diversification and logistics collaboration with suppliers, development of operational 

flexibility, and sustainability-oriented efficiency, are synergistically interacting, which leads to 

results that cannot be obtained under the influence of any single strategy implemented 

independently (Asgharizadeh et al., 2023; Wieland, 2021; Gruchmann and Seuring, 2021; Fosso 

Wamba et al., 2020; Dohale et al., 2022). 

The fourth observation is that digital visibility, predictive analytics, and resilience capabilities are 

mutually reinforcing, facilitating infrastructure to supply chain transformation. Digital capabilities 

offer the informational base on which resilience capabilities are structured and run; resilience 

needs, in turn, lead to the need to develop digital capabilities. This digital-resilience 

interdependence is a unique and strategically valuable attribute of cost-led supply chain 
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transformation in logistics-intensive FMCG settings (Dubey et al., 2022; Ivanov and Dolgui, 2021; 

Kamalahmadi et al., 2022; Hosseini and Ivanov, 2022; Queiroz and Fosso Wamba, 2021). 

5.9 Research Limitations 

This research can be characterised by a number of methodological and contextual limitations, 

which must be considered when discussing the results. 

The main methodological drawback is the use of secondary qualitative data only. Although it is 

the correct method to use for the strategic-level organisational analysis conducted and aligned 

with the existing qualitative research practice (Irvine, 2024; Mugoni et al., 2024), it limits the 

extent of empirical understanding that can be achieved. Primary data gathering, interviews with 

supply chain managers, observation at the site, or internal operational data would give more in-

depth and operationally specific evidence of the described processes of transformation. The lack 

of primary data implies that the results can only be rebuilt based on publicly available secondary 

data, which might not fully capture actual internal decision-making processes. 

Although analytically suitable by its depth of focus, the single-case design restricts the 

generalisability of the results. The Nestlé Purina PetCare case in Scotland offers a good empirical 

background, but must not be presumed to be generalised in the transformation of the FMCG 

supply chain. The contextual factors that might not be achieved in other organisations or 

geographic contexts include the geographic specificity of the Scottish context, the size and 

resources of Nestlé as a multinational corporation, and the product-related factors of the Purina 

PetCare division (Stroumpoulis et al., 2024; Donkor et al., 2024). 

Another shortcoming is the time horizon of the evidence base. Although the sources have been 

chosen since 2020 to keep the information up-to-date, the time frame is one of unprecedented 

and possibly non-representative volatility in logistics costs. The results can thus reflect a dynamic, 

specific, and non-representative moment in the history of global supply chains rather than a 

consistent change pathway through time. 
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Lastly, the researcher's interpretation is the natural constraint of the interpretivism 

epistemological stance taken in the study, although analytically suitable. The thematic analysis 

entailed the judgments of relevance, meaning, and weight of secondary data sources that could 

be different to another researcher. The report of these interpretive decisions is clear in the 

methods chapter and findings to facilitate the confirmability of the analysis (Bhangu et al., 2023; 

Phillips et al., 2024). 

5.10   Future Research Directions 

The results and constraints of this investigation pinpoint a few fruitful avenues of research for the 

future. The most urgent one is to continue the line of analysis of this study with the help of 

primary data gathering. The secondary data analysis used in this study, together with primary 

interviews or surveys of supply chain managers, could be considerably enriched with further 

empirical insights into the dynamics of transformation that have been found. Specifically, primary 

research might shed light on the internal decision-making process and organisational issues 

surrounding the introduction of integrated transformation programmes under the pressure of 

logistics costs, dimensions that cannot be comprehensively described by secondary data (Ivanov, 

2020; Wieland, 2021; Hosseini and Ivanov, 2022; Dohale et al., 2022). 

A comparison research with several cases would allow assessing the degree to which the 

dynamics of transformation noticed in the Nestlé Purina PetCare case can be generalised to FMCG 

organisations, geographic settings, and product lines. More generalisable theoretical propositions 

would be produced by comparative analysis of organisations of different levels of transformation 

maturity, different geographic footprints, and different scale profiles with regard to the cost-

driven transformation relationship. 

The analysis of the interdependence of digital resilience that was found in Theme 4 could also be 

expanded with the help of a quantitative study in the future. A more effective empirical 

foundation of the theoretical propositions put forward in this study would be structural equation 

modelling or longitudinal panel analysis of the relationship between the investment in digital 

capability, the development of the resilience capacity, and the supply chain cost performance 
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(Dubey et al., 2022; Kamalahmadi et al., 2022; Queiroz and Fosso Wamba, 2021; Chowdhury and 

Quaddus, 2021). 

Lastly, the geographic aspect of the research opens up additional research on the topic of place-

specific supply chain change in other marginalised or limited logistics settings. Studies that 

employ similar analytical models to supply chain change in similarly peripheral European markets, 

such as the other parts of the UK, Scandinavian periphery, or Southern European island markets, 

would provide useful comparative data on how geographic context can influence cost-driven 

change processes (Akgün et al., 2020; Notteboom et al., 2021). 

5.11   Conclusion 

The thesis has discussed the effects of increasing logistics expenses on supply chain change in 

Nestlé Purina PetCare in Scotland using a qualitative, single-case study design, using secondary 

data and thematic analysis. The research was prompted by a research gap in current literature: 

although the cost of logistics, digital transformation, and supply chain resilience have been widely 

researched as distinct phenomena, the mechanism through which sustained escalation of the 

cost of logistics impacts the coordinated, multi-dimensional transformation of the supply chain 

has been poorly theorised and empirically investigated, specifically at the product-division level 

in geographically specific conditions (Chowdhury and Quaddus, 2021; Hosseini and Ivanov, 2022; 

Ivanov, 2023). 

The results affirm that the logistics cost increment in the case scenario is a product of four 

structural drivers that interact and that it is a non-cyclical, enduring structural force as opposed 

to being a temporary or cyclical challenge. Shifting the same, strategic supply chain decisions on 

sourcing, distribution, and inventory management were reconfigured, and four transformation 

strategies were adopted: structural network reconfiguration, supply diversification and 

collaborative logistics, development of operational flexibility, and sustainability-related efficiency 

improvement. The development of digital visibility, predictive analytics, and resilience capability 

serves as enabling infrastructure to these strategies, and digital and resilience capabilities show 

a functional interdependence that enhances the strategic value of each (Fosso Wamba et al., 

2020; Munir et al., 2020; Lohmer et al., 2020). 
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The research contributes to the literature in three aspects: a cohesive explanation of the 

transformation based on cost, a product-division-level analytical approach, and an empirically 

contextualised elaboration of the interdependence of digital resilience. Alongside these 

theoretical contributions, it also offers practical recommendations on how supply chain leaders 

can address similar cost-based environments. Although the generalisability of the results will be 

constrained by the use of the secondary data and the one-case design, the depth of the analysis 

has contributed substantially to the literature on the transformation of supply chains. 

The logistics cost problem that has been faced by organisations which operate in geographically 

restricted environments is structural in nature and is not likely to reduce. The question of how 

organisations can respond to that challenge, in terms of coherent multi-dimensional 

transformation, as opposed to the ad hoc cost-cutting, is thus a question of long-term strategic 

relevance. The results of this research offer a theoretically-based and empirically supported 

foundation to the answer to that question. 
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Appendices 

Appendix A 

Secondary Data Source Classification Framework 

Table A1.1 

Classification of Secondary Data Sources by Category, Relevance, and Chapter Application 

Source Category Specific Source Relevance to Study Chapters Used 

Peer-Reviewed 

Journal Articles 

Ivanov (2020; 2021; 2022; 

2023); Ivanov & Dolgui 

(2020; 2021; 2022) 

Supply chain resilience 

theory; disruption modelling; 

digital twin frameworks 

2, 3, 4, 5 

 Milewska & Milewski (2022); 

Min (2022); Mohammad et 

al. (2025) 

Fuel and energy cost volatility 

impacts on logistics and 

supply chains 

2, 4 

 Niu et al. (2025); Guan et al. 

(2020); Sarkis (2021) 

Post-pandemic supply chain 

restructuring; COVID-19 

disruption effects 

2, 4, 5, 6 

 Notteboom et al. (2021); 

Belhadi et al. (2021); 

Chowdhury et al. (2021) 

Port disruptions; logistics 

labour shortages; COVID-19 

supply chain reviews 

2, 4 

 Dubey et al. (2022); 

Kamalahmadi et al. (2022); 

Hosseini & Ivanov (2022) 

Digital capabilities; supply 

chain flexibility and resilience 

measurement 

2, 4, 5, 6 

 Kano et al. (2020); Wieland 

(2021); Gereffi (2020); 

Panwar et al. (2022) 

Global value chains; supply 

chain transformation; 

nearshoring 

2, 4, 5 

 Song et al. (2022); Essuman 

et al. (2020); Ataburo et al. 

(2024) 

Supply chain resilience 

logistics; operational 

resilience; disruption 

efficiency 

2, 4 
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 Carton et al. (2022); Yang et 

al. (2022); Khedr (2024); Le & 

Fan (2024) 

Supply chain visibility; digital 

technologies; digital twins for 

logistics 

2, 4 

 Dollgui et al. (2020); 

Asgharizadeh et al. (2023); 

Alikhani et al. (2021) 

Network reconfiguration; 

FMCG supply chain 

modelling; resilience 

network design 

2, 4 

 Bag et al. (2020); Nguyen et 

al. (2021); Wamba et al. 

(2020); Yu et al. (2020) 

Big data analytics; data-

driven supply chain 

management 

2, 4 

Corporate Reports & 

Disclosures 

Nestlé (2023). Creating 

Shared Value and 

Sustainability Report 2023 

Primary organisational 

evidence on logistics costs, 

transformation initiatives, 

and sustainability 

performance 

1, 4, 5, 6 

 Supply Chain Digital (2024). 

Inside Nestlé's global supply 

chain overhaul 

Independent industry 

documentation of Nestlé's 

supply chain transformation 

strategy 

1, 4, 5 

Regional & Industry 

Studies 

Akgün et al. (2020). 

Scotland/Sweden urban 

consolidation study 

Geographic context; Scottish 

logistics infrastructure and 

freight policy 

2, 4 

 Neboh & Mbhele (2021). 

FMCG supply chain 

resilience, South Africa 

Comparable FMCG supply 

chain design in constrained 

regional markets 

2, 4 

Methodological 

Sources 

Irvine (2024); Mugoni et al. 

(2024); Donkor et al. (2024); 

Bhangu et al. (2023) 

Secondary qualitative 

analysis; qualitative research 

methods in supply chain 

management 

3 
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 Hussain et al. (2023); 

Sheikhattar et al. (2022); 

Mirzaei & Shokouhyar (2023) 

Thematic analysis 

methodology applied to 

supply chain research 

3, 4 

 Phillips et al. (2024); Bowen 

(2009); Adewole (2021) 

Qualitative case study 

methodology; document 

analysis methods 

3 

 

Appendix B 

Thematic Analysis Coding Framework 

Table A2 

Thematic Analysis Coding Framework: Themes, Sub-Themes, Codes, and Source Examples 

Theme Sub-Theme Descriptive Codes Representative Source Examples 

Theme 1: Drivers 

of Logistics Cost 

Escalation 

1.1 Fuel & Energy 

Price Volatility 

Energy price 

transmission to freight; 

modal cost sensitivity; 

warehouse energy 

overhead; oil price 

volatility effects 

Milewska & Milewski (2022); Min 

(2022); Mohammad et al. (2025); 

Ivanov (2020) 

 1.2 Labour Market 

Constraints & 3PL 

Dependency 

HGV driver shortages; 

wage inflation; 3PL cost 

pass-through; post-

Brexit labour; service 

flexibility reduction 

Notteboom et al. (2021); Belhadi 

et al. (2021); Hohenstein (2022); 

Chowdhury et al. (2021) 

 1.3 Scottish 

Geographic & 

Infrastructure 

Limitations 

Market dispersal; road 

freight dependency; 

route distance; port 

congestion; intermodal 

absence; peripheral 

location costs 

Akgün et al. (2020); Craighead et 

al. (2020); Dolgui et al. (2020) 
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 1.4 Post-Pandemic & 

Geopolitical 

Disruptions 

Container imbalances; 

port congestion; 

Ukraine conflict energy 

shock; inflation 

transmission; freight 

rate escalation 

Guan et al. (2020); Niu et al. 

(2025); Sarkis (2021); Diaz et al. 

(2024) 

Theme 2: Impact 

on Strategic 

Supply Chain 

Decisions 

2.1 Sourcing & 

Procurement 

Reconfiguration 

Nearshoring; total 

landed cost 

assessment; dual 

sourcing; supplier 

proximity; fuel 

escalation clauses; 

procurement logic shift 

Kano et al. (2020); Gereffi (2020); 

Wieland (2021); Panwar et al. 

(2022); Nestlé (2023) 

 2.2 Distribution 

Network & 

Transportation 

Planning 

Network redesign; 

route optimisation; 

load consolidation; 

TMS deployment; 

vehicle utilisation; 

collaborative logistics 

Asgharizadeh et al. (2023); 

Pellegrino et al. (2021); Carton et 

al. (2022); Akgün et al. (2020) 

 2.3 Inventory 

Management & 

Demand Planning 

Hybrid inventory 

models; strategic 

buffers; demand 

sensing; lean model 

limitations; 

replenishment 

optimisation 

Song et al. (2022); Essuman et al. 

(2020); Ataburo et al. (2024); 

Nestlé (2023) 

Theme 3: Supply 

Chain 

Transformation 

Strategies 

3.1 Structural 

Network 

Reconfiguration 

Distribution tier 

consolidation; regional 

hub development; 

postponement 

strategies; make-vs-

Asgharizadeh et al. (2023); Dolgui 

et al. (2020); Alikhani et al. (2021); 

Nestlé (2023) 
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buy; footprint 

rationalisation 

 3.2 Supplier 

Diversification & 

Collaborative 

Logistics 

Near-shore 

development; carrier 

portfolio; co-loading; 

shared-user transport; 

urban consolidation 

centres 

Kano et al. (2020); Wieland (2021); 

Akgün et al. (2020); Gruchmann & 

Seuring (2021) 

 3.3 Operational 

Flexibility 

Multi-modal capability; 

flexible warehousing; 

agile supplier 

engagement; proactive 

adaptability; scenario 

planning 

Pellegrino et al. (2021); 

Kamalahmadi et al. (2022); Ivanov 

(2022); Van Hoek (2020) 

 3.4 Sustainability as 

Co-Benefit 

Carbon-cost 

alignment; fleet 

decarbonisation; 

emissions reduction via 

efficiency; route 

optimisation co-

benefits 

Sarkis (2021); Sarkis et al. (2020); 

Stroumpoulis & Kopanaki (2022); 

Nestlé (2023) 

Theme 4: 

Digitalisation & 

Resilience as 

Enablers 

4.1 Supply Chain 

Visibility 

IoT asset tracking; 

cloud TMS; ERP 

integration; real-time 

monitoring; cost signal 

responsiveness 

Carton et al. (2022); Yang et al. 

(2022); Khedr (2024); Le & Fan 

(2024); Nestlé (2023) 

 4.2 Predictive 

Analytics & 

Intelligent Planning 

Demand forecasting; 

ML algorithms; 

transportation cost 

prediction; dynamic 

Islam & Ikbal (2022); Nguyen et al. 

(2021); Wamba et al. (2020); Bag 

et al. (2020) 
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routing; data-driven 

management 

 4.3 Resilience 

Capabilities 

(Absorptive, 

Adaptive, Recovery, 

Redesign) 

Buffer inventory; 

redundant logistics; 

dynamic sourcing 

adjustment; 

contingency protocols; 

structural 

reconfiguration 

Song et al. (2022); Hohenstein 

(2022); Kim & Kim (2024); Ivanov & 

Dolgui (2021); Dubey et al. (2022) 

 


	Contents
	Tables
	1 Introduction
	1.1 Global Supply Chain Transformation Context
	1.2 Logistics Cost Escalation as a Strategic Challenge
	1.3 Research Context: FMCG Supply Chains and Nestlé Scotland
	1.4 Problem Statement
	1.5 Research Aim
	1.6 Research Objectives
	1.7 Research Questions
	1.8 Research Justification and Significance
	1.8.1 Academic Contribution
	1.8.2 Practical Contribution
	1.8.3 Policy Relevance

	1.9 Scope and Delimitations
	1.10 Thesis Structure

	2 Theoretical Framework and Literature Review
	2
	2.1 Introduction to the Theoretical Framework
	2.2 Key Theories and Concepts
	2.2.1 Logistics Costs in Supply Chains
	2.2.2 Supply Chain Transformation
	2.2.3 Cost-Driven Supply Chain Adaptation Theory
	2.2.4 Digital Transformation in Supply Chains
	2.2.5 Supply Chain Resilience Theory
	2.2.6 Sustainability within Cost-Driven Logistics Transformation

	2.3 Review of Relevant Literature and Research Gap
	2.4 Summary and Implications for the Research

	3 Research Methodology
	3
	3.1 Description of the Research Task
	3.2 Research Design and Approach
	3.3 Data Collection Methods
	3.4 Data Analysis Methods
	3.5 Reliability, Validity, and Ethical Considerations
	3.6 Description of the Research Process

	4  Results and Analysis
	4
	4.1 Theme 1: Drivers of Logistics Cost Escalation
	4.1.1 Fuel and Energy Price Volatility
	4.1.2 Labour Market Constraints and Third-Party Logistics Dependencies
	4.1.3 Geographic and Infrastructure Limitations in Scotland
	4.1.4 Post-Pandemic and Geopolitical Disruptions

	4.2 Theme 2: Impact on Strategic Supply Chain Decisions
	4.2.1 Sourcing and Procurement Strategy Adjustments
	4.2.2 Distribution Network and Transportation Planning
	4.2.3 Inventory Management and Demand Planning

	4.3 Theme 3: Supply Chain Transformation Strategies
	4.3.1 Structural Network Reconfiguration
	4.3.2 Supplier Base Diversification and Collaborative Logistics
	4.3.3 Operational Flexibility and Adaptive Logistics
	4.3.4 Sustainability as a Co-Benefit of Transformation

	4.4 Theme 4: Digitalisation and Resilience as Enablers
	4.4.1 Digital Technology Adoption for Supply Chain Visibility
	4.4.2 Predictive Analytics and Intelligent Planning
	4.4.3 Resilience Capability Development

	4.5 Chapter Summary

	5 Discussion and Conclusion
	5
	5.1 Logistics Cost Escalation as a Structural Transformation Driver
	5.2 Strategic Decision Reconfiguration Under Cost Pressure
	5.3 Transformation Strategy as an Integrated Programme
	5.4 Digital-Resilience Interdependence as a Capability Framework
	5.5 Theoretical Contributions
	5.6 Managerial Implications
	5.7 Revisiting the Research Aim and Objectives
	5.8 Summary of Key Findings
	5.9 Research Limitations
	5.10   Future Research Directions
	5.11   Conclusion

	References
	Appendices

