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With intensifying global integration and increasingly complex supply chains, organizations 
are facing pressure to improve efficiency and build competitive advantage. Lean principles, 
with focus on eliminating waste and enhancing efficiency provide an effective solution for 
managing the complexity of supply chains, improving resource utilization, reducing costs, 
boosting supply chain performance, and building long-term competitive advantage.  

The aim of this study was to formulate a potential lean implementation plan for the case 
company, based on identified challenges in its current supply chain operations and other 
unique company requirements and characteristics. This study was conducted as a qualitative 
single case study of a Finnish sawn timber company. The scope of the research was limited 
to its downstream supply chain.  

The results of this study suggest adopting a phased implementation plan that prioritizes 
foundational improvements and emphasizes the importance of fostering a strong lean 
mindset and embedding continuous improvement into daily operations. This approach 
allows the organization to first address core inefficiencies and to build knowledge and 
momentum, before expanding to more advanced lean tools. The findings of this study 
underline the need for strong employee engagement, clear goal setting, supplier integration, 
and supply chain -wide commitment to support a successful and sustainable lean transition.    
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Globaalin integraation lisääntymisen ja toimitusketjujen kasvavan monimutkaisuuden 
myötä organisaatiot kokevat yhä suurempaa painetta parantaa tehokkuuttaan ja rakentaa 
kestävää kilpailuetua. Lean-periaatteet, jotka keskittyvät hukan minimointiin ja tehokkuuden 
parantamiseen, tarjoavat tehokkaan ratkaisun toimitusketjujen hallintaan, tehokkaampaan 
resurssien käyttöön, kustannusten vähentämiseen, toimitusketjun suorituskyvyn 
parantamiseen sekä kestävän kilpailuedun rakentamiseen.  

Tämän tutkimuksen tavoitteena on muodostaa suunnitelma leanin käyttöönotolle 
kohdeyrityksessä, ottaen huomioon sen nykyiset toimitusketjun haasteet sekä muut 
yrityskohtaiset tarpeet ja erityispiirteet. Tutkimus on toteutettu laadullisena 
tapaustutkimuksena suomalaisessa sahatavaraa valmistavassa yrityksessä. Tutkimus on 
rajattu yrityksen toimitusketjun loppupään toimintoihin.  

Tutkimuksen tulosten perusteella kohdeyritykselle suositellaan vaiheittaista leanin 
käyttöönottoa, joka keskittyy ensin perustavanlaatuisiin parannuksiin ja korostaa vahvan 
lean-ajattelun sekä jatkuvan parantamisen periaatteen sisäistämistä kaikkeen toimintaan. 
Tämä lähestymistapa mahdollistaa keskeisimpien tehottomuuksien käsittelemisen sekä 
osaamisen ja motivaation rakentamisen ennen siirtymistä kehittyneempiin lean-työkaluihin. 
Tulokset korostavat vahvan henkilöstön sitouttamisen, selkeiden tavoitteiden asettamisen, 
toimittajayhteistyön sekä koko toimitusketjun kattavan sitoutumisen merkitystä onnistuneen 
ja kestävän lean-siirtymän tukemisessa.    
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1  Introduction 

As the global economic landscape is evolving, with intensifying global integration and 

increasing pace of technological changes, organizations have encountered significant 

challenges with highly complex, complicated and prolonged supply chains (Jasti and Kodali, 

2015; Naeemah and Wong, 2023). In response, organizations are experiencing increasing 

pressure to improve efficiency and to remain competitive. Lean principles, with focus on 

eliminating waste and maximizing efficiency, provide an effective solution for managing 

these modern challenges. However, lean is not just about implementing some tools or 

changing some steps in a manufacturing process, but how the entire supply chain operates, 

how managers act and how employees carry out every-day tasks (Melton, 2005). Lean is 

described as a revolution, representing a complete change in business (Melton, 2005).  

Lean is a work and management philosophy originating from the Toyota Production system 

in the 1940s that determines the means for improvement and the optimization of production 

systems by focusing on identifying and eliminating waste and emphasizes continuous 

improvement (Melton, 2005; Fullerton, Kennedy & Widener, 2014; Shah & Ward, 2007). 

Lean benefits include reduced lead-time, less re-work, cost savings, reduced inventory, and 

increased process understanding, among many others (Melton, 2005).  

In recent decades, the understanding of lean manufacturing has evolved beyond the 

application of simple practices at the workstation level to a more comprehensive supply 

chain of value systems across multiple organizations as a natural organizational learning 

process (Tortorella, Miorando & Marodin, 2017). In the modern market environment, 

competition is not just between individual companies, but between supply chains. Thus, the 

company’s competitive strategy is best supported by balancing supply chain responsiveness 

and efficiency. (Nandini, MohanRam & Shekar, 2023) Moreover, companies have begun to 

realize the potential of effective supply chain management in managing day-to-day 

operations as well (Arif-Uz-Zaman & Nazmul Ahsam, 2014). The interconnectedness of 

supply chains also makes them vulnerable to a variety of risks, making lean a valuable tool 

for mitigating risks and managing the efficiency of the entire supply chain (Nandini, 

MohanRam & Shekar, 2023).  
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Empirical research, where lean manufacturing principles have been implemented in supply 

chain management activities, have reported improved organizational outputs (Tortorella et 

al. 2017), suggesting that lean manufacturing is applicable to the supply chain context as 

well. It is argued that a lean supply chain ensures that value is transferred downstream in the 

supply chain in the most efficient way possible (Tortorella et al., 2018). Thus, lean supply 

chain management enables the optimization of the entire supply chain, enhancing the 

organization’s overall competitive position. It is also identified in academic research that 

there is a growing interest towards lean supply chain management particularly due to 

perceived benefits regarding cost minimization, reduced lead times, enhanced product and 

service quality, to name a few (Khawka, Abd Rahman, Sidek, Ahmed, Al-Hadeethi & Al-

Dabbagh, 2024). Recent academic literature on lean manufacturing also indicates that the 

value system, involving supply chain understanding, is considered one of the new key areas 

of research regarding lean (Tortorella et al. 2017), highlighting the relevancy of this thesis.  

Today, lean manufacturing and lean supply chain management are strongly linked to the 

pursuit of competitive advantage through improved quality and process efficiency, and 

reduced costs, but lean may also be considered to support organizations’ sustainability 

efforts. Essentially, lean is a philosophy for doing more with less (Machado & Leitner, 2010) 

– promoting resource efficiency. Prior academic research also suggests that lean 

management has a positive impact on the adoption of environmental practices and resource 

efficiency (Martínez-Jurado & Moyano-Fuentes, 2014). This finding further highlights the 

relevance of lean adoption in the modern business environment, where sustainability is 

increasingly pursued by organizations. 

Overall, the relevancy of lean supply chain management as a research topic is emphasized 

by the complexity of the modern business environment where organizations are facing 

increasing pressure to improve supply chain efficiency, flexibility and sustainability. Lean 

provides a solid framework for addressing these current challenges by reducing waste, 

improving process efficiency, and creating value across the supply chain. Furthermore, due 

to these perceived benefits, lean could offer significant improvements particularly in 

traditional industries such as sawn timber.  
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1.1  Case company and the focus industry 

The case company for this thesis is one of the largest sawn timber producers in Europe. The 

company focuses on high-quality pine and spruce sawn timber products and has sawmills in 

several locations in Finland. Sustainability is central in the company’s operations: the 

company invests in efficient and near-zero CO2-emission production processes and utilizes 

sustainably managed and traceable raw materials. Each of the sawmills is also authorized to 

use FSC (Forest Stewardship Council) and PEFC (Programme for the Endorsement of Forest 

Certification) certificate labels. The majority of the company’s production is distributed 

internationally, and the company’s supply chain operations extend across multiple countries. 

Customer focus, safety and efficiency, and sustainable solutions are at the center of the case 

company’s strategy. The company also invests in production in cooperation with customers, 

to be able to take their specific desired product features into consideration. 

In general, the forest industry relies heavily on export markets, making cost and revenue 

competitiveness crucial. Thus, companies in the industry have to continuously enhance and 

maintain efficiency across all operations. (Carlsson & Rönnqvist, 2005) Moreover, the wood 

industry is facing challenges due to high raw material prices and limited availability of wood, 

which puts additional pressure on material efficiency in processing (Wieruszewski, 

Turbanski, Mydlarz & Sydor, 2023). Material efficiency and yield are also recognized as 

critical issues in the case company. Therefore, lean supply chain management is a highly 

relevant research topic in this industry. It is commonly recognized in the field, that the forest 

and timber industry’s potential lies in better integration across different parts of the supply 

chain as well as the use of advanced techniques to optimize the utilization of raw materials 

and production capacities (Carlsson & Rönnqvist, 2005). This aligns well with lean supply 

chain principles that emphasize supply chain integration, efficient resource utilization, and 

waste elimination.  

This thesis is focused on the case company’s downstream supply chain operations, including 

both supply chain planning and fulfillment functions. Key processes here include demand 

forecasting and planning, supply and capacity planning, demand and supply balancing, 

logistics and delivery planning, production scheduling, and logistics and delivery execution. 

This study is conducted anonymously, and the case company is referred to as the case 

company in this thesis. 
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The case company’s supply chain as a whole can be divided into three main functions: 

product management, supply chain planning, and supply chain fulfillment. Each of these 

consists of several sub-processes, with the main ones depicted in figure 1. For the purpose 

of this study, product management processes have been excluded from research, as well as 

sales order management and customer invoicing operations from the supply chain fulfillment 

processes. The excluded processes are marked in grey. The main areas of interest are 

production scheduling and logistics and delivery execution – these are marked in blue. These 

are the areas that the case company considers most critical. However, other operations will 

also be discussed in this thesis.  

 
Figure 1. Case company supply chain. Excluded processes in grey, main focus areas in blue 

(author’s own work).  

As mentioned, the timber industry is considered highly complex, and there remains 

considerable potential for enhancing various stages of planning as well as supply chain 

processes within the case company. The case company describes its supply chain as an “air 

traffic control tower”, guiding all operations. Both the case company and academic research 

highlight the importance of development, smoothness of operations, transparency, and 

efficiency of the supply chain in maintaining competitiveness. While the case company does 

not identify any major individual challenges in its supply chain, it acknowledges the need 

for continuous development and improvement. Currently, lean principles have not been 
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widely adopted or utilized within the case company, but lean is recognized as a versatile 

methodology that is easily applicable across different processes. For this reason, the case 

company is looking to explore the potential of lean supply chain management to enhance 

overall supply chain performance.  

Considering that the case company operates internationally and manages high volume 

production across several locations, aligning supply chain processes and improving 

transparency and coordination are essential. By adopting lean principles, the case company 

can reduce waste, optimize lead times, promote sustainability, and increase operational 

transparency – all of which are essential for maintaining competitiveness in the timber 

industry. Essentially, lean is not only a tool for improving operational performance, but a 

strategic opportunity for strengthening the organization’s competitive advantage. Therefore, 

implementing lean principles could also support the company’s strategic goals relating to 

sustainability, better customer orientation, and improved product quality. It could also help 

better manage typical industry risks and challenges, such as raw material availability and 

costs. Implementing lean principles and practices may also provide valuable insights to 

process inefficiencies and help refine planning and execution across supply chain stages. 

Essentially, this study seeks to assess how lean methodologies can be effectively integrated 

into the case company’s supply chain processes.  

1.2  Objectives and research questions 

The field of lean supply chain management seems generally well-studied. However, its 

applications specifically in the forest and timber industry remains somewhat underexplored. 

This is the main research gap that this thesis aims to fill. Furthermore, this thesis explores 

how lean principles and practices could be effectively integrated into a highly complex and 

multinational timber supply chain. Additionally, this thesis aims to develop an actionable 

lean implementation plan – bridging the gap between theoretical lean framework and 

practical application. Thus, while this thesis is conducted as an assignment for a single 

company, the results may also provide valuable insights to other actors in the industry as 

well as the general academic community. 

Additional case study research has been noted as a future research suggestion in prior 

academic literature regarding lean supply chain management (e.g. Ugochukwu, Engstrom & 
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Langstrand, 2012). Moreover, Khawka et al. (2024) propose the following directions for 

future research: 1) investigating the impact of collaborative supply chain relationships to 

competitive advantage, 2) exploring the contribution of LSCM to sustainability goals and 

how to leverage sustainability to gain competitive advantage, and 3) exploring how human 

factors, such as training, motivation, and engagement, contribute to competitive advantage; 

how LSCM practices should be designed to promote employee engagement and motivation; 

and how can human factors be leveraged to improve LSCM practices (Khawka et al., 2024). 

While this thesis will not fully address these topics, it aims to provide some insights and 

contribute to existing academic literature. Given the chosen methodological approach 

centered on expert interviews, this thesis is especially well-suited to explore the role of 

human factors. Additionally, as sustainability is a central issue in the focus industry, insights 

on sustainability may also come up.  

From the case company’s perspective, the key objective of this master’s thesis is to develop 

a practical lean supply chain management implementation plan tailored to its current 

operations. The plan is intended to serve as a strategic starting point, identifying the most 

critical areas where lean principles could be applied to address existing challenges and 

enhance supply chain performance. To support this, this thesis aims to explore the core 

principles and practices of LSCM, familiarize with the key steps involved in a lean transition, 

and evaluate their potential for implementation to the case company. The implementation 

plan is focused on proposing actionable and easy-to-adopt recommendations rather than a 

full-scale execution roadmap. Conducting a comprehensive roadmap would not be a feasible 

goal for this thesis, due to the limited amount of time and required background material, as 

well as the researcher’s limited knowledge on the case company’s internal processes, 

strategic goals, resources, and other constraints. In this case, a more straightforward and 

practical plan could help guide the company in taking the first steps towards a lean transition 

and prioritizing improvement efforts. Based on the findings of this study, the case company 

may conduct a more detailed assessment of its requirements, objectives, investment needs 

and priorities, and overall readiness for a full lean transition. This initial study may help the 

company make more informed decisions regarding the scope, pace, and focus areas of future 

lean initiatives.  

Formulating the implementation plan will begin with identifying the key areas of the case 

company’s current supply chain, where lean principles are most necessary and applicable. 
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Then, efforts will be made in order to determine which specific lean practices and tools could 

be most suitable for addressing these identified issues. Lastly, as stated, the fundamental aim 

is to explore how LSCM principles and practices could be adopted to improve the case 

company’s competitive advantage and supply chain performance, and to develop 

suggestions regarding the practical implementation.  

The main research question for this master’s thesis is:  

• How can lean principles and practices be implemented in the case company’s supply 

chain operations to improve performance and competitive advantage? 

In order to address this research question comprehensively, three sub-questions are also set: 

• What are the key challenges in the case company’s current supply chain 

operations? 

• How can the case company best leverage lean principles and practices to 

improve its supply chain performance in the identified areas? 

• How should these principles and practices be implemented in the case 

company?  

1.3  Conceptual framework 

Based on prior literature and the requirements of the research questions, a conceptual 

framework that emphasizes efficiency, competitive advantage, and continuous improvement 

is constructed (figure 2). As this figure demonstrates, lean supply chain management 

(LSCM) integrates the lean philosophy and its principles with traditional supply chain 

management (SCM). Lean production is defined by Shah and Ward (2007) as: “an integrated 

socio-technical system whose main objective is to eliminate waste by concurrently reducing 

or minimizing supplier, customer, and internal variability.” Figure 2 also portrays the key 

components of the lean philosophy that facilitate continuous improvement: value, waste, and 

flow. Essentially, continuous improvement is at the very core of lean thinking. It drives 

organizations to seek better ways to create value by identifying and eliminating waste and 

optimizing the flow of processes. 
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Supply chain management may be defined as: “an integrative philosophy to manage the total 

flow of a distribution channel from the supplier to the ultimate user” (Ellram & Cooper, 

1993). Supply chain integration through supply chain management can promote cost 

reductions, improve flexibility and quality, and promote better customer satisfaction (Mellat-

Parast, 2013). The importance of SCM is further emphasized by current global economic 

landscape, where organizations need to be competitive throughout entire supply chains 

(Nandini, MohanRam & Shekar, 2023).  

There are various definitions for lean supply chain management that emphasize different 

aspects of it (Khawka et al., 2024). One potential definition is: “a philosophy and a set of 

management techniques that emphasize the elimination of non-value-added activities in the 

supply chain while enhancing efficiency, reducing costs, and increasing speed and 

flexibility” (Khawka et al., 2024). Essentially, LSCM encompasses the same key principles 

as lean while adapting them to the supply chain management context. LSCM practices and 

tools are derived from lean manufacturing but refined to be applicable to supply chain 

management as some lean manufacturing tools are mainly applicable in production context.  

 

Figure 2. Conceptual framework (author’s own work).  

In the literature review section of this thesis, the lean philosophy and its core principles and 

concepts will be studied. The main principles and background of supply chain management 

will also be covered. By understanding these core concepts, lean principles may be further 

studied specifically in the context on lean supply chain management. Then, potential 
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challenges, barriers and enablers to lean supply chain management may be examined. 

Understanding these elements is essential for lean implementation to be able to take them 

into account when developing an implementation plan. The literature review will also aim 

to identify the lean practices and tools that are best applicable in a supply chain context. A 

framework for lean implementation will also be derived from prior academic literature – this 

framework may then be adapted for the case company’s objectives. This case study utilizes 

existing academic literature in an iterative manner, where established theories and findings 

guide the empirical study, while simultaneously contributing to new insights within the field. 

In the end, the results of this case study could be utilized in further research or by other actors 

and organizations within the industry.   

1.4  Thesis structure 

This thesis begins by constructing a conceptual framework and a theoretical background for 

the study. In chapter 2, key concepts of the thesis will be covered more in-depth. This chapter 

will begin with exploring the background and significance of lean as well as its foundational 

principles. Then, a brief overview on supply chain management concepts, its evolution, key 

characteristics, and processes will be conducted. Lastly, lean principles and practices will be 

studied more closely in the context of supply chain management – i.e. lean supply chain 

management. Chapter 3 will present the research methodology, including data collection and 

analysis methods, as well as any limitations of the study. In chapter 4, the findings of the 

empirical study are presented. These findings will be further analysed in chapter 5, which 

will also aim to answer the set research questions and present the suggested implementation 

plan. Chapter 6 will compile the final conclusions of this thesis: this chapter will conclude 

the main findings and their implications and present the main contributions that this study 

offers to both academic literature and practice. Lastly, suggestions for further research as 

well as final limitations will be disclosed.  
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2  Literature review 

The concept of lean originates from the Toyota Production System that was first established 

in the 1940s (Melton, 2005; Fullerton, Kennedy and Widener, 2014). Originally, Toyota’s 

production system was not referred to as lean, but it was simply the way of managing 

challenges with limited funds and factory space (Liker, 2020). The aim of the Toyota 

Production System was to produce goods in a continuous flow, which does not rely on long 

production runs to be effective (Melton, 2005). The system was based on the understanding 

that only a small part of the total time and effort of processing a product actually adds value 

to the end customer (Melton, 2005). Since the introduction of the lean manufacturing 

concept in academic literature, it has been expanded to a wider concept of lean, which may 

also be applied to other operations (Melton, 2005; Ruiz-Benítez, López & Real, 2018). Lean 

supply chain management (LSCM) specifically, was first introduced in 1996 by Lamming 

(1996).  

As lean was originally implemented mainly within the shop floor, large companies found 

that improving performance only within organizations was not adequate but instead must be 

extended across the supply chain as a whole (Ugochukwu, Engstrom & Langstrand, 2012). 

Thus, lean adoption in the supply chain management context has been influenced by 

horizontal integration and the lengthening and complication of supply chains. Lean supply 

chain management (LSCM) can be considered a solution for managing a global supply chain 

while maintaining speed and flexibility as well as eliminating waste throughout the entire 

supply chain. (Vitasek, Manrodt & Abbott, 2005) As stated, lean supply chain refers to a set 

of organizations directly linked by upstream and downstream flows that collaboratively aim 

to reduce costs and waste (Vitasek, Manrodt & Abbott, 2005; Jasti & Kodali, 2015). It is 

particularly important to not only consider lean as a new management method, but also as a 

universal philosophy and a new part of company culture.   

2.1  Lean principles  

In academic literature, lean is defined as a work philosophy that determines the means for 

improvement and the optimization of production systems by focusing on identifying and 



19 
 

eliminating all types of waste, thus, reducing or minimizing the variability from demand to 

supply (Shah & Ward, 2007; Ruiz-Benítez, Lopez & Real, 2018). In this context, waste, or 

muda in Japanese, refers to any activity that does not add any value to the customer 

(Womack, Jones & Roos, [1991] 2007; Melton 2005). In traditional management, higher 

quality and less effort are often considered trade-offs, whereas in lean they are not (Machado 

& Leitner, 2010). On the contrary, focus on internal quality as well as quality towards 

customers, may actually lead to higher efficiency, productivity and customer satisfaction 

along with significant cost reductions (Machado & Leitner, 2010).  

According to Womack et al. ([1991] 2007), lean combines the advantages of craft and mass 

production by avoiding the high cost of craft production and the inflexibility of mass 

production. They state that: “lean is lean, because it uses less of everything compared with 

mass production – half of human effort in the factory, half the manufacturing space, half the 

investment in tools, half the engineering hours to develop a new product in half the time.” 

(Womack et al. [1991] 2007). Key benefits associated with the adoption of lean include 

reduced lead-time, less re-work, cost savings, reduced inventory and increased process 

understanding (Melton, 2005).  

2.1.1  Key lean principles and concepts 

Lean is considered to encompass five key principles: 1) define value desired by the customer, 

2) identify value streams that provide said value for the customer and challenge all the 

wasted steps in the processes, 3) create continuous flow, 4) establish pull, i.e. the expressed 

needs of the customer, and 5) strive for perfection through continuous improvement and 

waste elimination (Womack et al. [1991] 2007; Machado & Leitner, 2010). These principles 

define the lean philosophy and can be realized through a variety of tools. Moreover, from 

these principles, three key components of the lean philosophy may be derived: value, flow 

and waste.  

In academic literature, the terms continuous improvement, kaizen, lean manufacturing, 

Toyota Production System (TPS) and The Toyota Way are often used interchangeably, 

causing misunderstandings and confusion. To differentiate some of these definitions, 

continuous improvement refers to any improvement initiatives increasing success and 

reducing failures. Essentially, lean manufacturing – or lean management – is just one of 
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many continuous improvement (CI) strategies, while kaizen is a fundamental tool in lean 

manufacturing, promoting CI. Figure 3 further demonstrates the differentiation of these 

terms. The key difference between lean manufacturing and the Toyota Production system 

lies in their focus. Lean manufacturing emphasized tools and techniques, whereas TPS is a 

comprehensive production system. Unlike lean, TPS should not be considered as a toolkit 

but more of a sophisticated production system that is centered around supporting and 

encouraging people to continually improve the processes they work on. (Coetzee, Van Der 

Merwe & Van Dyk 2016) In contrast, the Toyota Way, is more of a mindset or a philosophy 

rather than a system or program (Coetzee et al., 2016). It is defined by Liker  ([2004] 2020) 

as “a structure designed to provide the tools and techniques needed to continuously improve 

their work”. It is based on two core principles: continuous improvement and respect for 

people (Nandini, MohanRam & Shekar, 2023). Notably, people are central in TPS as well 

(Coetzee et al., 2016). In conclusion, lean manufacturing focuses on specific tools and 

practices, TPS represents a holistic production system that is centered on continuous 

improvement through people, and the Toyota way embodies the underlying philosophy that 

guides both TPS and lean. For the purpose and clarity of this thesis, The Toyota Way and 

TPS will not be further discussed in this literature review.  

 
Figure 3. The relationship between continuous improvement, lean philosophy and kaizen (adapted 

from Coetzee et al., 2016).  

Kaizen is considered to encompass eight principles: 1) create flow, 2) use a pull system, 3) 

level out the workload, 4) stop and fix the problem, 5) standardize tasks, 6) use visual control, 

7) use reliable, tested technology, and 8) continual organizational learning through kaizen 

(Coetzee et al., 2016). Creating flow refers to a smooth process: maintaining proper flow 
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requires connectivity throughout the supply chain, preventing over-capacity and bottlenecks, 

and effective communication, for example (Melton 2005). Pull-system, or pull mechanisms, 

support the flow of materials at constrained operations and aim to reduce all forms of waste 

in the production system to zero (Hines, Holweg & Rich, 2004; Womack & Jones, 1996). 

Standardization should be pursued to help eliminate unnecessary steps and minimize waste 

within (Salah, Rahim & Carretero, 2010). These eight principles are further reflected in lean 

tools that aim to identify and eliminate waste through visualization and visual management, 

improve efficiency through error-proofing, minimize waste through standardization, enable 

flow through visual control, and promote continuous improvement (Leksic, Stefanic & Veza, 

2020).   

Hines, Holweg and Rich (2004) consider lean to exist at two levels: strategic and operational. 

They argue that the strategic level, including the five lean principles, addresses issues of 

value creation and is universally applicable. The operational level that involves lean tools 

and addresses waste elimination, is mostly applicable to the shop floor, referring to the area 

where the work (e.g. production) is performed. (Hines, Holweg & Rich, 2004; Ugochukwu, 

Engstrom & Langstrand, 2012) This thesis will aim to consider both levels – the strategic 

implementation of lean along with the application of lean tools in operative work. 

2.1.2  Value, waste and flow 

Key concepts in lean include value, waste and flow. In terms of eliminating waste, the first 

necessary and critical step is identifying what operations add value to the process and that 

the customer values in the end product (Melton 2005). In lean, the customer is always 

considered the starting point of any process, and adding value is defined by customer value 

specifically (Liker & Morgan, 2006). In other words, value refers to what the end-customer 

considers value adding and would be willing to pay for.  

Operations can be categorized into three types based on their value: non-value-adding 

(NVA) operations, necessary but non-value-adding (NNVA) operations, and value-adding 

(VA) operations. Based on this categorization, and the definition of waste, the first category 

is considered pure waste, involving unnecessary actions that should be eliminated 

completely. The second category, necessary but non-value adding operations, cannot be fully 

eliminated but require major changes to the operating system to improve efficiency and 
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remove some of that waste. (Hines & Rich 1997) Then, value-adding operations can be 

preserved – or further optimized after necessary waste elimination.  

The identification of waste is crucial and the first step to waste elimination. In most cases, 

waste identification is done through value stream mapping (VSM) (Dinis-Carvalho, 

Guimaraes, Sousa & Leo 2019), which will be discussed later on in this literature review. 

Hines and Rich (1997) present the seven types of waste as: 1) over production or faster-than-

necessary pace, 2) waiting time, 3) transport, 4) inappropriate processing, 5) unnecessary 

inventory, 6) unnecessary motion and 7) defects or correction of mistakes (table 1). Different 

types of waste often require different solutions, as the categorization of operations based on 

value also demonstrates. Moreover, it’s important to note that not all waste can or should be 

eliminated, as it may also be essential to some processes and add value to the organization, 

even if it doesn’t directly add value to the end customer (Melton 2005).  

Table 1. The seven wastes. Adapted from Hines & Rich (1997).  

Waste Definition 

Overproduction Most serious type of waste. Discourages a smooth flow of 

goods or services and is likely to obstruct quality and 

productivity. Leads to excessive lead and storage times.  

Waiting time Occurs when time is used inefficiently. If waiting time cannot 

be eliminated, it should be used for something productive, 

such as training or maintenance.  

Transport Refers to goods being moved around. Transport waste can 

never be fully eliminated, but minimization should be pursued, 

for example by avoiding double-handling, excessive 

movements, or overly long distances.  

Inappropriate processing Occurs when simple procedures are handled with overly 

complex solutions.  

Unnecessary inventory Increases lead time, preventing rapid identification of 

problems, for example.  

Unnecessary motion Refers to the ergonomics of operations, e.g. employees having 

to stretch, bend or pick up items, when it could be avoided. 

Leads to poor productivity and quality problems.  

Defects Bottom-line waste. Creates direct costs.  
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Lastly, flow is particularly important in lean considering that the lack of flow in 

manufacturing processes is typically what accounts for unnecessarily large warehouses and 

inventory, consequently consuming the organization’s working capital (Melton, 2005). Flow 

is also tightly related to the concept of value stream. Essentially, value stream is the linkage 

of activities that ultimately deliver value to a customer, typically crossing functional and 

organizational boundaries (Melton 2005). The difference between traditional supply chains 

or value chains and the value stream is that supply and value chains include all complete 

activities of the companies involved, whereas the value stream approach only considers the 

specific areas that actually add value to the product or service (Hines & Rich 1997). Thus, 

the value stream does not include all of the supporting activities, but only the main value-

adding stages (Melton 2005). As mentioned, flow essentially refers to a smooth running of 

the process.  

2.2  Supply chain management  

A supply chain is a network of entities through with material flows (Lummus & Vokurka 

1999). It includes actors such as suppliers, purchasing functions, material management, 

production, distributors, marketing and sales, customer and end-consumer (Cooper, Lambert 

& Pagh 1997). Various definitions for both supply chain and supply chain management 

(SCM) have been proposed in academic literature since interest towards the topic peaked in 

the 1980s (Lummus & Vokurka 1999). Ellram and Cooper (1993) proposed the following 

definition: Supply chain management is “an integrative philosophy to manage the total flow 

of a distribution channel from the supplier to the ultimate user.” SCM is viewed as a 

compromise between fully vertically integrated systems, where all functions are performed 

within the company, and systems where each channel member operates completely 

independently (Ellram & Cooper 1993). Thus, SCM involves coordination and collaboration 

with channel partners and promotes integration between firms and their suppliers through 

partnerships and strategic alliances (Drake, 2012; Ruiz-Benítez, López & Real, 2018). 

Essentially, SCM integrates supply and demand management within and across companies 

(Drake, 2012). In an alternative SCM definition, Nandini, MohanRam and Shekar (2023) 

also emphasize creating value to the final consumer in the form of end-products and services 

through the interconnection of supply chain parties.  
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The general goal of supply chain integration is to achieve effective and efficient product and 

service flows, information flows and financial flows, and to provide maximum value to the 

customer rapidly and at a low cost (Flynn, Huo & Zhao 2009). Successful design and 

implementation of supply chains is recognized to reduce costs, improve flexibility, enhance 

quality and promote customer satisfaction (Mellat‐Parast, 2013). Therefore, effective SCM 

leads on to increased organizational effectiveness, enhanced competitiveness, better 

customer care and increased profitability (Ruiz-Benítez, López & Real, 2018). Thus, SCM 

is also a significant source of competitive advantage.  

2.2.1  SCM evolution 

Supply chain management itself is a relatively new concept in business, but its roots date 

way back in the late 1800s (Drake, 2012, 16). Back then, giant manufacturing firms used to 

own many, if not all of the stages of production – this is referred to as vertical integration. 

The downside here is that the company must be able to perform all functions well and 

synchronize them properly. In the turn to the 1900s, most vertically integrated companies 

already began to outsource non-core functions, allowing them to focus on core competencies 

that helped to distinguish them from competitors. Moreover, in the 1970s, many companies 

began to recognize the linkages and dependencies between business functions. (Drake, 2012, 

6) After that, in the 1980s, companies further realized the benefits of collaborative 

relationships, both within and beyond their own organization (Lummus & Vokurka 1999). 

At the same time, companies started to “integrate their business logistics” (Drake, 2012, 6). 

The topic of supply chain management grew a more significant in the 1990s as companies 

were becoming more and more specialized and were searching for suppliers who could 

provide low-cost, quality materials, rather than owning their own source of supply (Lummus 

& Vokurka 1999).  

The development of the SCM field was further influenced by the discovery of the bullwhip 

effect (Drake, 2012, 7). The concept was first established in 1961 and still remains a key 

issue in product supply chains globally. The bull-whip effect refers to how a small variance 

in the demands of the downstream end-customers can cause a dramatic variance in 

procurement volumes for upstream suppliers, especially when distortions in demand-related 

information exist among supply chain members. (Panda & Mohanty, 2013) The effect can 
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be mitigated by establishing trust and collaboration between supply chain partners: managers 

need to be confident in the supply chain partners’ knowledge in making optimal decisions 

and trust that they will apply the knowledge effectively (De Almeida, Marins, Salgado, 

Santos & Da Silva, 2015). Moreover, the effect can also be significantly reduced by 

realigning the incentives within the supply chain so that individual companies’ objectives 

align better with the overall optimal performance of the entire supply chain (Drake, 2012, 

16–17). Thus, managing the bull-whip effect further highlights the importance of smooth 

information flows, mutual goals, coordination and collaboration – all critical elements in 

SCM.  

2.2.2  SCM characteristics 

Ellram and Cooper (1993) have identified eleven key elements of supply chain management 

that differentiate it from traditional independent relationships: 1) channel-wide inventory 

management, 2) total cost approach through channel-wide cost evaluations, 3) extended time 

horizon to endure relationships, 4) information sharing and monitoring, 5) coordination 

between channel members, management levels and functions, 6) joint planning, 7) 

compatible corporate philosophies between channel members, 8) reduced supplier base to 

facilitate closer integration, 9) established channel leadership, 10) sharing of risks and 

rewards, and 11) speed of operations, information and inventory flows. (Ellram & Cooper 

1993). In addition to these elements, other key characteristics can be summarized as cross-

functional collaboration, process integration and customer value creation, as mentioned 

earlier. These core elements of SCM emphasize the internal and external alignment required 

to optimize supply chain performance. They also promote cost-efficiency, flexibility and 

effective delivery, which are considered key issues within supply chains (Ugochukwu, 

Engstrom & Langstrand, 2012). 

2.2.3  SCM processes and flows 

A widely accepted model for managing supply chains is the SCOR (supply chain operations 

reference) model developed by the Supply-Chain Council. This model is a tool for charting 

supply processes and is structures around five distinct management processes: plan, source, 
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make, deliver and return. (Ellram, Tate & Billington, 2004; Drake, 2012, 4–5) The Global 

Supply Chain Forum Framework (GSCF) is another model for conceptualizing a supply 

chain (figure 4). It’s originally based on Porter’s Value Chain model and emphasizes cross-

functional and cross-firm integration, while incorporating customer and supplier relationship 

management, and accounting for both product and return flows. Essentially, the model 

focuses on processes that connect supply chain members and highlights the physical 

movement of goods. (Ellram et al., 2004) 

 

Figure 4. The supply chain management process (GSCF model) (adapted from Ellram et al., 2004).  

As stated, the three main flows in SCM are the product or service flow, information flow, 

and financial flow (Flynn, Huo & Zhao 2009). The GSCF model incorporates these flows as 

well: product flow and information flow are depicted in the model, while financial flows 

appear as transactions of funds between supply chain parties (Ellram et al., 2004). Financial 

flows can be considered to encompass processes such as customer service, for example as 

pricing and invoicing (Mohammadi & Mukhtar, 2017).  

Considering the key challenges in SCM, such as cost-efficiency, flexibility and effective 

delivery, lean supply chain management is considered a viable solution. By implementing 

lean principles and practices into supply chain management, organizations can manage these 



27 
 

challenges by optimizing processes, managing inventory and shortening lead times – leading 

to a more cost-effective and responsive supply chain (Melton, 2005; Tortorella et al. 2017). 

2.3  Lean supply chain management 

Since the concept of lean was first introduced in academic literature, it has also been applied 

to the context of supply chain management. Lean supply chain management is referred to 

when the lean concept is implemented across the entire supply chain (Ugochukwu, Engstrom 

& Langstrand, 2012). LSCM has been widely recognized as an effective method for 

improving supply chain performance and gaining competitive advantage (Khawka et al., 

2024). Indeed, in the modern business environment, companies are not only competing 

against other companies, but competition exists between entire supply chains. Moreover, a 

company’s competitive strategy is best supported by balancing the responsiveness and the 

efficiency of the supply chain. (Nandini, MohanRam & Shekar, 2023) This is where LSCM 

is pivotal.  

As companies are striving to adapt to modern sustainability requirements, lean may also help 

promote supply chain sustainability, which may help gain further competitive advantage. 

The key concepts of lean and environmental sustainability are complementary and governed 

by the same principles of waste reduction, process-centered focus and high levels of people 

involvement and participation (Martínez-Jurado & Moyano-Fuentes, 2014).  

Overall, lean has been recognized to lead to performance improvements across the supply 

chain as a whole, supporting increased business performance (Melton, 2005). Key 

acknowledged benefits of lean, specifically in the supply chain, include low inventories, 

better customer satisfaction, optimized efficiency, higher quality, reduced costs and 

improved delivery in terms of time, quantity and quality, and higher flexibility. Many 

scholars also agree that these identified benefits are closely linked to lean management 

practices, including value chain analysis, waste elimination, system organization, end-

customer focus, problem-solving and strong relationships. (Ugochukwu, Engström & 

Langstrand, 2012) Thus, LSCM can be considered a key solution for improving competitive 

advantage and overall performance by promoting waste elimination, cost savings, improved 

efficiency, better stakeholder relationships, and sustainability, among many other things.  
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In a SCM context, waste is created by improper flows of information, material and funds in 

the system. Thus, lean can be considered an integrated activity into SCM, designed to 

achieve high-volume flexible production using minimal inventories of raw materials. (Ruiz-

Benítez, López & Real, 2018) Essentially, a lean supply chain aims to ensure that value is 

transferred downstream as efficiently as possible (Tortorella et al., 2018). It represents a 

strategy based on cost reduction and flexibility and embraces all processes from product 

design to product sale (Ruiz-Benítez, López & Real, 2018).  

2.3.1  LSCM key elements 

In current academic literature, there are several proposed frameworks for LSCM. Moreover, 

several literature pieces propose and present differing key elements. Takeda-Berger et al. 

(2021), for example, highlight the importance of close relationships with suppliers, 

customers, and other stakeholders, as well as utilization of IT to share and integrate 

information flow throughout the supply chain. Indeed, managing efficient information flows 

is central in supply chain integration, as mentioned earlier, highlighting the significance. 

Effective communication and information exchange between suppliers and the focal firm 

has also been emphasized by other scholars as a key lean principle in SCM, along with 

supplier selection, evaluating and monitoring, and supplier engagement in product 

development (Ruiz-Benítez, López & Real 2018). These findings seem somewhat 

consistent.  

However, having observed that many current frameworks include incoherent elements and 

inadequacies, Jasti and Kodali (2015) have proposed a lean supply chain management 

framework that combines standard elements in the LSCM field. This framework consists of 

eight pillars (figure 5) and a total of 87 respective sub-elements, including specific lean tools, 

technological solutions, evaluations, analyses and strategic components. The eight pillars 

are: continuous improvement, logistics management, customer relationship management, 

JIT production, elimination of waste, supplier management, and information technology (IT) 

management. (Jasti & Kodali 2015) This framework perfectly demonstrates how LSCM is 

not only about operational improvements but a comprehensive strategic approach that 

integrates both internal and external supply chain functions – these eight pillars emphasize 

collaboration and continuous improvement throughout the value chain.  
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Figure 5. Conceptual framework for LSCM – key elements of LSCM (adapted from Jasti & Kodali, 

2015).  

Essentially, this framework includes key lean elements identified in academic literature 

(continuous improvement, customer-centric focus, and waste elimination), and also 

demonstrates key processes, which LSCM should encompass – logistics, supplier 

management, and IT management. To summarize the 87 sub-elements relating to the eight 

main pillars, IT Management emphasizes integrated digital tools such as ERP systems, 

modeling, and ensuring transparent, efficient and real-time information flows. Supplier 

management focuses on building long-term, collaborative relationships. Waste elimination 

encourages standardization of processes, visual controls, identification of the seven wastes, 

and lean tools such as 5S. JIT Production prioritizes demand-driven systems with elements 

like pull production and production leveling to minimize inventory and lead times. Customer 

relationship management emphasizes customer involvement in design, customer feedback, 

enhanced delivery performance, and customer-defined value. Logistics management aims to 

optimize logistics through third-party logistics and accurate forecasting, for example. Top 

Management commitment refers to a requirement of strong leadership through lean education 

and developing a lean-oriented organizational culture. And lastly, Continuous improvement 

promotes on-going enhancement through cross-functional teams, value stream mapping, 

employee empowerment, and structured problem-solving. (Jasti & Kodali, 2015) 
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2.3.2  Challenges, barriers and enablers to implementing LSCM 

It is highlighted in literature that adapting lean principles to manufacturing to the supply 

chain management context is not a simple process (Jasti & Kodali, 2015). Moreover, the 

implementation of LSCM practices is considered more complex in services as it involves 

different companies and requires significant adaptation (Martínez-Jurado & Moyano-

Fuentes, 2014). There are three key challenges to LSCM implementation. Firstly, 

manufacturing processes, in which lean was first introduced, focus more on the flow of 

materials rather than information, which is essential in the supply chain context. Secondly, 

identifying and quantifying manufacturing waste is much simpler than measuring 

information flow waste – which is not possible. Lastly, manufacturing processes can be 

controlled through top management and the organizations employees, whereas SCM 

requires attention from the entire supply chain, from suppliers to customers, making the 

monitoring much more complex. (Jasti & Kodali, 2015) These challenges highlight the need 

for more tailored LSCM strategies that account for the unique characteristics of supply 

chains, especially in service-oriented industries, where collaboration and holistic supply 

chain coordination are essential.  

These challenges are mainly related to the development of the lean process, but barriers to 

LSCM implementation may also come from within the company and its supply chain. Key 

barriers observed in academic literature include lack of specialized team development, 

cultural resistance, low information sharing, high oscillation of demand and lack of trust in 

supply chain partnerships (Takeda-Berger et al., 2021). Additionally, lack of commitment 

from senior management, lack of collaboration and involvement of the entire supply chain 

and the lack of ICT infrastructure for integration, are also significant barriers (Berger et al., 

2018). Scepticism towards the validity of the lean philosophy as well as lack of time are 

considered natural resistance to change and identified as key forces resisting the lean 

transformation (Melton, 2005). Moreover, extending lean beyond manufacturing into 

distribution operations bears a conflict: balancing the need for stable production, through 

smooth production and Kanban, which cannot manage high variability, with the need to 

respond to changes in customer demand (Carvalho and Cruz-Machado, 2011). This 

challenge also presents a key limitation to traditional lean practices when applied to 

distribution. For this reason, strategic modifications may be necessary to allow organizations 



31 
 

to leverage lean without compromising their ability to respond flexibly to market changes. 

Moreover, these intra- and inter-organizational challenges should be considered when 

developing a lean implementation plan and executing it to avoid disruptions, bottlenecks, 

and inefficiencies, for example.  

On the other hand, LSCM enablers have also been identified in academic literature, and 

should be embraced in lean implementation. Identifying the key success enablers is essential 

for ensuring the implementation of the best supply chain strategy and the development of 

the most appropriate practices, and overall effective implementation of lean supply chain 

management (Sharma, Sohani & Yadav, 2022). Sharma et al. (2022) present in their research 

the ten most important lean supply chain enablers (LSCE), based on three different 

methodologies, to be: 1) top management commitment, 2) supplier management, 3) total 

quality management, 4) continuous improvement / kaizen, 5) logistic management, 6) 

performance measurement, 7) reduction in lead time, 8) JIT production, 9) inventory 

management, and 10) long-term planning. A strong correspondence can be identified 

between key enablers and Jasti and Kodali’s (2015) conceptual framework: in both cases, 

top management commitment is considered critical. Additionally, supplier management, 

logistic management, continuous improvement and JIT production are emphasized in both 

studies. Moreover, the need to get closer to customers in a highly competitive landscape, the 

desire to be compliant within an increasingly regulated environment, as well as the perceived 

benefits of lean, such as better customer understanding, cost savings, better quality, and 

increased knowledge of the supply chain, are also identified as key forces supporting the 

lean transformation (Melton, 2005).  

Essentially, balancing between these enablers and the perceived challenges and barriers is 

important for successful LSCM implementation. It is essential to align lean principles with 

the complexities of supply chain operations to ensure long-term sustainability of the lean 

implementation.  

2.3.3  LSCM process  

An effective lean transformation requires a thorough plan on how to execute it. First of all, 

it is absolutely essential to recognize the transformation as a complete process rather than a 

series of disconnected steps. Focusing only on the improvement of single steps (i.e. point 
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optimizing) and ignoring the impact each step has on the ones before and after can pose 

many risks. Moreover, the use of tools should be embedded into the overall transformation 

process defining the order of steps taken, selection of lean tools and their application, and 

other necessary preparations and post-processing. (Machado & Leitner, 2010) Melton (2005) 

also emphasizes the importance of data-rational and structured approach when applying lean 

principles into the supply chain.  

The lean transformation process can be roughly divided into four phases: 1) understanding 

the current state, 2) defining the future state, 3) implementing lean, and 4) sustaining the 

change (Machado & Leitner, 2010). Alternatively, Melton (2005) defines the lean process 

similarly, but a little more specifically to consist of five steps: 1) collecting data, 2) analyzing 

the data, 3) designing the change, 4) making the change, and 5) measuring the benefits 

(figure 6). What is most important in a lean transformation is facilitating a culture of 

continuous improvement – this is at the core of lean thinking (Melton 2005). Promoting 

continuous improvement requires careful measuring of benefits to identify improvements 

and any new inefficiencies as well as maintaining successful changes. A continuous 

improvement mindset is essential for long-term success.  

 

Figure 6. Lean process (adapted from Melton, 2005).  

Essentially, data collection aims to observe current processes and identify waste or non-

value-added operations within. Secondly, data analysis, using cross-functional aims to 

diagnose issues through data analysis, and to identify any undesirable effects in the current 

process. (Melton, 2005) Value stream mapping is a great tool for describing all process steps 

and when value is added as well as identifying waste within them (Machado & Leitner, 2010; 

Abdulmalek & Rajgopal, 2007) In this stage, value from the customer’s point of view should 

also be defined (Machado & Leitner, 2010). Designing the change refers to eliminating waste 

and undesirable effects based on the data analysis and then defining new processes (Melton, 

2005). Value stream mapping can also be utilized in this stage by drawing the future state 

map by determining how the processes should be altered to move towards set goals 
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(Machado & Leitner, 2010). Once a plan has been formulated, new processes can be carried 

out in practice (Melton, 2005). At this point, existing processes can be modified based on 

the improvement opportunities that fall out of the current state value map, and future state 

map can be pursued (Machado & Leitner, 2010). Appropriate training and setting measures 

for monitoring the sustainability of the changes is central in this phase as well as good 

communication (Melton, 2005; Machado & Leitner, 2010).  

Regarding the last step of the lean transformation process, measuring the benefits, it should 

be done through collecting and analysing performance data. It’s particularly important 

considering that the appropriate measurement of results as well as adopting a culture of 

continuous improvement enables further improvements. (Melton, 2005) Here, it’s central to 

determine the most suitable tools for measurement. According to Ruiz-Benítez, López and 

Real (2018), there are both economic and operational performance measures that can be used 

to evaluate supply chain performance – and therefore the success of LSCM implementation. 

Some of these performance measures include: decrease in material purchasing, 

transportation or production costs, decrease in lead time, increase in productivity, improved 

capacity utilization, decrease in inventory levels, and increase in customer satisfaction (Ruiz-

Benítez, López & Real, 2018). It has been argued in academic literature that the concept of 

supply chain performance metrics and measures is underdeveloped partly due to a lack of 

effective metrics for core and lean supply chain processes and inadequate consideration of 

uncertainty and qualitative factors in evaluation methods, specifically for lean supply chains 

(Arif-Uz-Zaman & Nazmul Ahsan 2014).  

There are several proposed sets of optimal metrics and frameworks in academic literature. 

Arif-Uz-Zaman and Nazmul Ahsan (2014), for example, have developed a set of optimal 

supply chain metrics including both fundamental supply chain measures and lean measures, 

and then proposed a performance evaluation method that enables the assessment of the 

effects of lean tools and competitive strategies over supply chain measures. These non-lean 

and lean metrics are presented in figure 7 and categorized by corresponding SCOR 

processes. They can also be further divided into four categories: cost, time, quality and 

flexibility (Arif-Uz-Zaman & Nazmul Ahsan 2014). 
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Figure 7. Optimal metrics for cost competitive supply chain performance evaluation (adapted from 

Arif-Uz-Zaman & Nazmul Ahsan, 2014) (lean metrics below; non-lean metrics above and in italic).  

Garcia-Buendia et al. (2022) have also proposed an integrated performance measurement 

framework for lean supply chain management based on a balanced scorecard approach 

(figure 8). This balanced scorecard has been constructed to include the objectives, 

performance measures, and objective reference values that should be established for each 

perspective.  

 
Figure 8. LSCM balanced scorecard where T = target set by focal firm and V = value from previous 

year (adapted from Garcia-Buendia et al. 2022).  
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In the balanced scorecard approach, the customer dimension in LSCM performance 

evaluation is mainly driven by quality and time-related metrics. Here, the most important 

goals are customer satisfaction, customer value, and delivery efficiency. Regarding the 

business process perspective, it’s focused on productivity, quality, waste reduction, and  

supplier relationships. Lastly, the learning and growth perspective is related to information 

and human resources management issues, and the main goal here is to establish good 

information flow. (Garcia-Buendia et al., 2022)  

While the results of Garcia-Buendia et al.’s (2022) study do suggest that LSCM performance 

assessment should consider cost reduction as the organization’s main financial goal, the 

framework adopts a broader perspective compared to Arif-Uz-Zaman and Nazmul Ahsan’s 

(2014) more cost-oriented model. The balanced scorecard approach incorporated multiple 

performance dimensions, providing a more holistic view of LSCM performance. Both 

models share common indicators such as lead time, responsiveness to demand, supplier 

relationships, and customer satisfaction. However, the balanced scorecard approach also 

integrates strategic goals. Thus, it may provide a more comprehensive evaluation of long-

term supply chain performance. 

There are differing views on the phases of the lean transformation in academic literature – 

however, Hines, Holweg and Rich (2004) have concluded the overall timeframe for “a lean 

leap” to be around five years. Essentially, collecting data, including value stream mapping, 

should take around six months. Next, designing the change (i.e. re-organizing by product 

family, creating lean functions, devising a growth strategy, and removing obstacles and 

bottlenecks, for example) takes around a year and a half, and should be done by year two. 

Implementing the changes and introducing the new business systems takes two years. Lastly, 

completing the transformation by applying the same steps to suppliers as well as measuring 

the results should be done by year five. (Hines et al., 2004) However, consistent with the 

philosophy of continuous improvement, a lean transformation is never truly complete but 

requires continuous monitoring of success and adjustments to strategy and processes.   

2.3.4  Lean tools 

The lean elements and key practices presented also influence the specific lean tools that are 

utilized in LSCM. One key challenge when implementing lean is selecting the appropriate 
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tools. Various lean implementation attempts have failed due to the misuse of multiple lean 

tools and the inability to understand the context of the implementation of selected tools. 

Incorrect implementation of lean tools can generate opposite effects than pursued, such as 

increased resource inefficiencies and reduced productivity. (Naeemah & Wong, 2023) There 

are hundreds of lean tools that can be implemented in lean management (Leksic et al., 2020). 

Thus, this literature review will only cover a handful of these. Some of tools that are 

perceived the most central include 5S, continuous flow, value stream mapping, just-in-time, 

kaizen, kanban, poka-yoke, standardization, total productive maintenance, and the 5-whys 

analysis (Leksic et al., 2020) (table 2).  

Table 2. Summary of relevant lean tools and their objectives (author’s own work).  

LSCM TOOL OBJECTIVE 

Kaizen Waste elimination through continuous improvement. 

5S Organizing the workplace, enhancing efficiency. 

Total Productive Maintenance (TPM) Predictive, preventive and corrective maintenance. 

Root Cause Analysis (e.g. 5-why) Identifying how and why an incident happened. 

Poka-yoke Detecting errors and defects at the source. 

Just In Time (JIT) Producing or delivering the right product at the right 

time. 

Kanban Controls the proper quantity and time of production. 

Visualizing workflow: visual 

management & visual control 

Visualizing actions to improve workflow; organizing 

the workplace with signs, labels and lists. 

Value stream mapping (VSM) Identifying and measuring waste; Collects all value-

adding and non-value-adding activities. 

Kaizen is a key element in lean, but also a specific tool for continuous improvement 

(Coetzee, Van Der Merwe & Van Dyk, 2016). Moreover, standardization is a key tool within 

kaizen, and prevents significant variability and complexity, and therefore helps to reduce re-

work and defects, which could then negatively impact safety and quality (Machado & 

Leitner, 2010). 5S is a tool based on the acronyms of sort, straighten, scrub, standardize and 

sustain (Gapp, Fisher & Kobayashi, 2008; Machado & Leitner, 2010). Therefore, 

standardization is also a key element in 5S. Essentially, 5S is a specific method for 

organizing the workplace in a way that objects are found easily and quickly, enhancing 

efficiency (Machado & Leitner, 2010). It is typically used along with total productive 
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maintenance (TPM) for developing an integrated management system (Gapp, Fisher & 

Kobayashi, 2008).  

Total Productive Maintenance (TPM) is a method for predictive, preventive and corrective 

maintenance that’s used to optimize efficiency and profit from production equipment. 

(Belekoukias, Garza-Reyes & Kumar, 2014) The fundamental idea of TPM is also applicable 

to LSCM context – waste minimizing, down time reduction and ensuring operational 

efficiency through predictive measures is highly relevant in supply chains as well. 

Root cause analysis is a tool for describing what happened during a particular incident, 

determining how and why it happened. The 5-Why method is an iterative interrogative 

technique to explore the cause-and-effect relationships underlying a specific problem – it is 

one of the simplest root cause analysis techniques but simultaneously very effective, if used 

correctly. (Gangidi, 2019; Murugaiah, Benjamin, Srikamaladevi Marathamuthu & 

Muthaiyah, 2010) Essentially, when an incident happens, repeatedly asking why allows to 

dig deeper into the problem rather than only addressing the symptoms (Murugaiah et al., 

2010). An example of this method is presented in table 3.  

Table 3. Example of the 5-why method (authors own work; example adapted from Murugaiah et al., 

2009). 

QUESTION ANSWER 

Why is the shipment late? The truck broke down on the way. 

Why did the truck break down? The truck ran out of fuel. 

Why did the truck run out of fuel? The driver forgot to refuel before the trip. 

Why did the driver forget to refuel? The driver didn’t check the fuel gauge. 

Why did the driver not check the fuel gauge? The driver was rushing to meet the delivery 

schedule and skipped the routine check.  

Poka-yoke is a mechanism for detecting errors and defects at the source. These mechanisms 

can be either 1) physical that do not depend on user interpretation (e.g. a wall), 2) functional 

that can be turned on and off (e.g. a lock or a password), or 3) symbolic (e.g. a safety sign) 

(Saurin, Ribeiro, Duarte & Vidor, 2012). Poka-yoke mechanisms are widely applicable 

across the supply chain as well. 

Just-in-time (JIT) has been identified as a key element and practice in LSCM, but it can also 

be considered a specific lean tool. JIT is also tightly related to the concept of 5S, and 
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specifically to the straighten phase (Machado & Leitner, 2010). JIT refers to producing the 

right product at the right time but also delivering items just before they run out or providing 

services when they are needed – the main principle is the reduction of unnecessary buffers, 

like waiting times, between process steps (Nandini, MohanRam & Shekar, 2023; Machado 

& Leitner, 2010). Implementing JIT also requires the utilization of pull systems, Kanban, 

and visual control, among others (Nandini, MohanRam & Shekar, 2023).  

Kanban is a pull system tool for controlling the logistical chain, traditionally from a 

production point-of-view, and enables just-in-time achievement (Al-Baik & Miller, 2014). 

Kanban is also referred to as a material flow control mechanism (MFC) and it controls the 

proper quantity and time of production (Lage & Godinho Filho, 2010). Simply put, the 

system utilizes kanban cards attached to workstations and bins to control work-in-progress 

(WIP) inventory in the system and to signal the need for more parts (Ríos-Mercado & Ríos-

Solís, 2012). There are five elements that are critical in the successful implementation of the 

kanban method: 1) visualizing workflow, 2) limiting work-in-progress, 3) managing flow, 

4) making policies explicit, and 5) implementing feedback loops (Al-Baik & Miller, 2014). 

Essentially, kanban refers to only supplying spare parts for example, when there is demand 

(Ríos-Mercado & Ríos-Solís, 2012).  

Visualizing workflow relates to visual management and visual control. Visual management 

refers to a way of making work actions visible to improve workflow, whereas visual control 

refers to more specifically to organizing the workplace with signs, labels and lists 

(Kurpjuweit, Reinerth, Schmidt & Wagner, 2019; Singh, Garg, Sharma & Grewal, 2010). 

Visual management also goes beyond providing information about processes or relevant 

KPIs and also includes strategic information and visualization of continuous improvement 

progress (Kurpjuweit et al, 2019). Visualization of processes can be conducted through value 

stream mapping (Singh et al, 2010). Visual control, on the other hand, is a bit different. It 

refers to activities that help to arrange the workplace in an organized way and utilizes 

methods such as signs, labels, lists, and color coding, for example, to eliminate unnecessary 

guessing and searching for information and materials – thus, enabling better flow (Singh et 

al., 2010; Machado & Leitner, 2010).  

Value stream mapping is a widely applied tool for eliminating or reducing waste (Dinis-

Carvalho et al., 2019). It is a method for visually identifying and measuring waste resulting 

from inefficiencies, unreliability, and incapability or information, time, money, space, 
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people, machines and tools. (Belekoukias, Garza-Reyes & Kumar, 2014) A value stream is 

a collection of all actions, both value-adding and non-value-adding, that are required to bring 

a product through the supply chain (figure 9) (Abdulmalek & Rajgopal, 2007). The main 

benefits of VSM include providing a complete visual flow to support decision-making, 

highlighting and exposing waste, demonstrating the close linkage between information and 

material flows, and developing a plan to eliminate waste and promote continuous 

improvement (Wee & Wu, 2009). Thus, the end goal of VSM is to identify all types of waste 

in the value stream, and to pursue eliminating them (Abdulmalek & Rajgopal, 2007). 

Essentially, due to its visual nature, value stream mapping (VSM) allows for a quick 

assessment of the production, or supply chain, process (Dinis-Carvalho et al., 2019). Value 

stream mapping can be done with just pencil and paper using various process symbols to 

visualize the material and information flows (Singh et al, 2010; Abdulmalek & Rajgopal, 

2007).  

Essentially, VSM is all the activities in the product process, including 1) production flow, 2) 

design flow, and 3) material and information flow (Wee & Wu, 2009). VSM is based on five 

phases: 1) selection of a product family, 2) current state mapping, 3) future state mapping, 

4) defining a working plan, and 5) achieving the working plan (Serrano Lasa, Laburu & De 

Casto Vila, 2008). There are several different methods for value stream mapping, originating 

from different industries or functions, that are appropriate for different industries and types 

of problems. Moreover, it is sometimes encouraged to utilize more than one VSM tool as 

they may provide differing results. (Hines & Rich, 1997) 

 
Figure 9. VSM process (adapted from Wee & Wu, 2022).  
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When preparing a current state mapping there are a few key features that it should include: 

demand, physical systems, and information systems. Regarding future state mapping, key 

properties of the map include takt time calculation, continuous flow, pull systems, 

pacemaker process, levelling out production, and improvement in efficiency. (Serrano et al., 

2008)  

In summary, various lean tools are tightly interrelated. Distinguishing between individual 

tools and their objectives may be challenging. Indeed, multiple tools are related to the same 

lean principles and often target similar outcomes. For this reason, it’s critical to not focus 

solely on implementing individual tools, when pursuing a lean transformation, but adopting 

a more holistic approach. As Melton (2005) emphasizes, lean is not about implementing 

some tools, but about a complete change in business. For example, tools such as Kaizen, 5S, 

TPM, JIT and Kanban are not standalone concepts, but rather complementary elements that 

collectively drive efficiency and waste reduction. Furthermore, standardization can be 

considered a foundational principle across multiple tools, promoting consistency and thus, 

continuous improvement. Table 4 further demonstrates how LSCM tools and practices 

correspond to lean principles. 
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Table 4. The relationship between lean principles, practices and tools (author’s own work. Adapted 

from Ugochukwu et al., 2012. and complemented with Leksic et al., 2020).  

Principles Practices Tools and techniques  

1. Define value desired by 

the customer 

Gather information on 

customer needs  

Customer involvement 

Value chain analysis Value steam mapping 

2. Identify value streams and 

challenge all wasted steps 

Value chain analysis  Value stream mapping,  

identifying the seven wastes 

Waste reduction JIT, TPM, 5S, Kaizen, Standardization 

3. Create continuous flow System organization  5S 

Strong and effective 

relationships 

Supplier integration 

 Waste reduction JIT, TPM, 5S 

4. Establish pull Production of customer 

needs only when needed 

JIT, Kanban 

Strong and effective 

relationships 

Supplier integration 

5. Strive for continuous 

improvement and waste 

elimination 

Problem search 

 

Value stream mapping,  

5-why, employee involvement, Poka-

yoke,  

Problem solving Training, 5-why, employee 

involvement 

After familiarizing with various tools used in lean supply chain management, the next 

relevant question is: how does the organization decide which lean tools to use? And more 

importantly, how should they be applied? This will be discussed next.  
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2.3.5  Selecting and applying lean tools 

So, how does the organization decide which lean tools to use? A typical approach to lean 

tool selection is multi-criteria decision-making (MCDM), which can be further divided into 

four categories of MCDM methods. However, in the academic field, many researchers have 

also adopted hybrid MCDM methods to combine two or more methods together to benefits 

from the features of each method. In general, there are five critical steps in MCDM methods: 

1) defining the problems and requirements, 2) specifying the purpose of the decision-making 

process, 3) developing the options (i.e. criteria and alternatives), 4) selecting decision-

making tools, and 5) making a decision. (Naeemah & Wong, 2023) Essentially, the decision-

making process aims to select a feasible number of lean tools characterized by multiple 

conflicting criteria (Singh, Olugu, Musa, Mahat & Wong, 2016). Overall, selecting the most 

appropriate tools can be a complex process that requires evaluation of multiple factors. 

Multi-criteria decision-making tools can help managers to navigate trade-offs between lean 

tools and ensure that the selected tools meet the strategic and operational goals.  

After lean tools have been selected, the question arises: in what order should tools be applied. 

Academic literature suggests that 5S and kaizen are the tools most used at the very beginning 

of a lean transition. They may not be state-of-the-art tools, but they effect fast and visible 

improvements in a shop-floor environment specifically. Research also suggests that besides 

5S and Kaizen, often the first choice of lean tools include VSM, Kanban, and standardization 

are the first-choice tools for waste elimination. Tools like Poka-Yoke, continuous flow, and 

JIT are typically implemented later on. These tools are more sophisticated as they’re 

generally more complex and require a deeper understanding of lean as well as more financial 

resources. (Leksic, et al. 2020) A phased approach to lean tool implementation could allow 

organizations to build lean maturity progressively, building a solid foundation.   
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3  Research methodology 

The empirical part of this thesis aims to pinpoint critical areas within the case company’s 

supply chain where the application of lean principles and practices are most required and 

where they could generate the greatest impact. This study seeks to identify key focus areas 

by determining what challenges or potential bottlenecks there are within the company’s 

supply chain and then analyzing where these issues stem from and how they could be 

resolved. Moreover, based on the key challenges and focus areas, the aim is to determine 

how the case company can best utilize lean practices and tools to improve performance and 

competitive advantage in these identified key areas. When determining the most appropriate 

tools, identifying any tools that may currently be used within the case company, either in the 

supply chain or other business functions, is fitting. Lastly, the empirical part aims to 

determine how the implementation process should be executed in the case company.  

3.1  Research design 

When determining the research design, it is critical to make sure that the methods are suitable 

to the nature of the research questions and objectives and demonstrate coherence across the 

research design (Saunders, Lewis & Thornhill, 2015). This thesis is conducted as a 

qualitative single case study. A qualitative approach is fitting for this thesis as it aims to 

generate a deep understanding of a given phenomenon and seek to understand it specifically 

from the perspective of those experiencing it (Lester, Cho & Lochmiller, 2020; Vaismoradi, 

Turunen & Bondas, 2013). The information and data in qualitative studies is primarily, but 

not exclusively, non-quantitative in nature, and consists of textual materials, such as 

interviews, documents, video recordings, and internet sites (Saldana, 2011, 3–4).  

There are several genres within qualitative research. Some of the most used genres are 

ethnography, grounded theory, phenomenology, case study and content analysis. These 

genres are not always discrete but can be combined into a single study. (Saldana, 2011, 9–

10) According to Tisdell (2016, 37), a case study is “an in-depth description and analysis of 

a bounded system”.  It focuses on a single unit of analysis, such as one organization as in 

this thesis (Saldana, 2011, 9–10). A case study an empirical investigation of a contemporary 
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phenomenon, i.e. the case, within its real-life context (Tisdell, 2016, 37). Essentially, a case 

study focuses on observing a unique situation that occurs, or has occurred, in real life, and 

is particularly appropriate for studying situations where the context is crucial to 

understanding the phenomenon (Sneed, Nguyen & Eubank, 2020). In a case study, the unit 

of analysis is the characterizing feature, rather than the topic of investigation itself (Tisdell, 

2016, 38). One key advantage of a case study is that it’s able to present complex business 

issues in a more accessible and practical format (Eriksson & Kovalainen, 2008). The case in 

this thesis is defined as a single case company’s supply chain.  

The nature of the thesis is exploratory. In exploratory studies, research questions are 

typically formatted as what or how -questions – which is the case for this thesis as well. 

Exploratory studies may be used to ask open questions to investigate and gain insights on a 

specific topic. Exploratory studies are typically grounded in existing literature and aim to 

expand upon prior previous knowledge and further explain it. (Saunders et al., 2015) This 

thesis can be considered exploratory as it relies on existing research and the literature review 

acts as a base for research and concluding analysis. Figure 10 presents the structure and 

course of the research.  

  
Figure 10. Structure of the research (author’s own work).  

First, a preliminary literature review was conducted to gain a basic understanding of key 

concepts and themes. Based on this, as well as the case company’s expectations and 
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requirements, research questions were designed. Derived from prior literature and set 

research questions, the questions for the first interviews are formatted. After the results from 

the first-round interviews are analyzed, a refined questionnaire is formatted based on the 

findings and short-comings of the first interviews. Then, second-round interviews are 

conducted to gain further insights and a deeper understanding. Based on the findings of both 

the first- and second-round interviews, findings are gathered and then discussed and 

analyzed. Lastly, final conclusions including answers to research questions are compiled.  

3.2  Data collection 

Typically, in qualitative research some and occasionally all of the data is collected through 

interviews (Tisdell, 2016, 108). Interviews can be either group or expert interviews, in 

addition to which, literature reviews are also often used (Saunders et al., 2015). Interviewing 

can be used to collect data from a large number of people representing a broad range of ideas 

(Tisdell, 2016, 108). Literature review as well as expert interviews are also utilized in this 

thesis. Qualitative research is typically conducted through non-standardized data collection 

as this approach facilitates a naturalistic and interactive research process (Saunders et al., 

2015). Moreover, a semi-structured approach allows the researcher to respond to the 

situation at hand, to the emerging views of the respondent and to new ideas on the topic 

(Tisdell, 2016, 111). This approach is suitable for this thesis as the interviewees come from 

different backgrounds within the company and have differing expertise – thus, they likely 

have varying knowledge and view-points on interview topics. As suggested by a 

constructivist approach, data collection and data analysis are practiced simultaneously, in 

order to be able to develop this study in a flexible way as it progresses (Sneed, Nguyen & 

Eubank, 2020).  

The interviews in this thesis are conducted as semi-structured. Semi-structured interviews 

are typical for exploratory studies and are based on non-standardized questionnaires. These 

questionnaires may include a list of key themes and questions, but the use and the order of 

questions may vary by interviewee. The interviewer may also ask additional questions that 

are not a part of the original questionnaire. (Saunders, Lewis & Thornhill, 2015) Thus, a 

semi-structured approach is a flexible and adaptable to each individual interview.  
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The interviewees in this study are experts in the case company and were selected from 

various functions within the supply chain. The aim was to interview employees with 

differing expertise to gain a comprehensive understanding of the key issues. Multiple data-

gathering methods and sources is considered to enhance the credibility and trustworthiness 

of a study (Saldana, 2011). The interviewees responsibilities span across sales and operations 

planning, supply planning, product management, process development, supply chain 

specialization and logistics (table 5). Thus, all interviewees have extensive knowledge and 

expertise on the company’s supply chain operations. The research sample was only seven 

people and was limited due to circumstances at the case company and available resources. 

This somewhat narrow sample size may affect the reliability and results of the study.   

Table 5. Interview participants by role (author’s own work).  

PARTICIPANT ROLE 

Interviewee 1 Process Development Manager 

Interviewee 2 Supply Planning Manager 

Interviewee 3 Product Manager 

Interviewee 4 Supply Planner 

Interviewee 5 Production Planner 

Interviewee 6 S&OP Manager 

Interviewee 7 Logistics Coordinator 

The interviews were conducted through Microsoft Teams as online meetings. The interviews 

were recorded with consent from the participants. The interviews were transcribed 

automatically while the discussion took place and later refined manually utilizing the 

recording. Notes were also taken during interviews to complement the transcription and 

capture any insights in the moment. The transcribed material allowed for efficient and 

precise data analysis later on. The interviews were conducted in Finnish as it is the native 

language for all interviewees allowing for more in-depth discussion and analysis. This may 

impact the reliability of the study due to potential interpretation biases and the loss of context 

in the translation process. 
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3.2.1  First round of interviews 

The primary objective of the first round of interviews is to identify key challenges within 

the case company’s supply chain operations, assess any practices or tools that are currently 

used to pursue improved efficiency in the supply chain, identify opportunities for 

implementing lean practices, and establish a strategic approach for lean implementation. 

Additionally, the aim of these preliminary interviews is to identify any other key topics or 

issues that should be accounted for in further data collection and analysis.   

Interview structure and questions are presented in Appendix 1. Due to the semi-structured 

approach and the conversational nature of the interviews, the final structure of the interviews 

varied by interviewee and their expertise and interests. Moreover, according to the 

constructivist approach, interview questions were slightly refined based the results of prior 

interviews. For these interviews, the questions were not shared with the participants in 

advance. However, some participants expressed that receiving the interview questions in 

advance would have helped them to prepare better and facilitated a more in-depth reflection 

during the interviews. This feedback was taken into account when planning and conducting 

second interviews.   

3.2.2  Second round of interviews 

Based on the first round of interviews with the six company professionals, some more 

specific and in-depth follow-up questions were formulated. These questions are presented in 

Appendix 2. One company professional expressed that they lacked the necessary knowledge 

of operational processes due to their current role and responsibilities and therefore declined 

the follow-up interview. Thus, the sample size was only 5 interviewees. Moreover, one of 

the seven interviewees was included in the study only after the first interviews, as their area 

of responsibilities kept coming up in the first-round interviews – for this reason, they were 

interviewed only once, combining both the first- and second-round interview questions. The 

interviews were conducted similarly to the first-round interviews: they were done through 

Microsoft Teams, and a semi-structured approach was followed. The only difference was 

that the participants were provided with the interview questions beforehand due to received 
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feedback from the previous round. Thus, interviewees were able to prepare their answers 

before the meeting, if they wished to do so.  

3.3  Data analysis  

This thesis follows a thematic approach to data analysis. Thematic approach is a common 

approach to analyzing qualitative data and refers to searching for themes and patterns across 

the data set for further analysis by coding the data. (Saunders, Lewis & Thornhill, 2015) 

Thematic analysis is considered a flexible approach, providing rich and detailed, yet 

complex, account of the data (Vaismoradi, Turunen & Bondas, 2013). The approach in this 

thesis is deductive in nature. In a deductive approach, the examined themes are derived from 

existing literature (Saunders, Lewis & Thornhill, 2015). The primary approach to data 

analysis in this case is coding – the transcriptions of interviews are categorized by codes 

derived from the literature review.  

Essentially, coding refers to identifying themes within data and labelling them with a code 

– a symbolic label that represents the key characteristics of a data segment (Skjott Linneberg 

& Korsgaard, 2019). A code is typically a word or a short phrase that assigns a summative, 

salient, essence-capturing or evocative attribute for a portion of data – such as a transcript 

(Saldana, 2011). Data coding is highly beneficial to a qualitative research as it enables the 

researcher to acquire comprehensive insights into the data, makes the data easily accessible 

and helps sorting and structuring the data, for example. (Skjott Linneberg & Korsgaard, 

2019) What’s noteworthy about coding, is that different researchers tend to analyze the same 

piece of data can develop completely different codes depending on their lenses (Saldana, 

2011). Table 6 demonstrates examples of used codes.  

Table 6. Example of codes, categories and themes (author’s own work).  

CODE CATEGORY THEME 

Continuous improvement Lean elements Lean principles & implementation 

5S Lean tools Lean principles & implementation 

Information flow Communication Communication & consistency 

 

As presented in table 6, identified codes within the data set can be further divided into 

categories and wider themes. Category construction is considered a best attempt to cluster 
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seemingly alike things into appropriate groups. Essentially, categorization is organizing and 

ordering the vast data set from a study so that the researcher is better able to grasp the 

particular features of each unit and understand their interrelationships with one another. 

(Saldana, 2011, 91) However, a code can also stand on its own, if it’s considered unique 

enough (Saldana, 2011, 96–97). The data collection process is further demonstrated in figure 

11. 

 
Figure 11. The process of data analysis (author’s own work). 

After data is collected and analyzed, the study will present the findings. If the study’s 

findings include major categories or themes, they should be presented early-on. This 

technique frames the reader for what to be aware of as the report is further reviewed. 

(Saldana, 2011) Accordingly, the findings of this thesis will be presented by identified 

themes and sub-categories within the coded data set. Lastly, these findings will be further 

analyzed and discussed, and answers to the previously set research questions will be 

formulated.  
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3.4  Limitations 

Regarding the scope of the study, this thesis is conducted as a single case study focusing on 

the case company’s supply chain. This thesis is focused specifically on the company’s 

downstream supply chain, towards the customer. As mentioned, some supply chain 

processes are excluded from research, which may affect the results of the study. Moreover, 

these excluded areas could provide valuable insights, potentially limiting the 

comprehensiveness of the findings. Moreover, as the chosen research method is a case study, 

the results are not universally applicable to other companies within the same, or different 

industries. In a single case study, comparative insights may not be utilized, and it may be 

challenging to determine which observed phenomena are unique to the case or broader 

trends. Due to the unique context of the case, replicating the study may also be difficult, 

impacting the reliability and potential contributions of this study.  

As the data collection is conducted through interviews with company representatives, there 

is a potential for bias in the results. Furthermore, the sample size is relatively limited, and 

the interviewees work closely with one another, which could affect the diversity of 

responses. Similarly, a single case approach may cause a risk for researcher bias as the 

researcher develops a deeper familiarity with the case company. This bias may lead to 

unintentional subjectivity in data analysis and conclusions. Moreover, as the data analysis is 

conducted through coding, which is a somewhat subjective approach, the researcher’s bias 

may impact the determined codes as well as findings.   

The research is also constrained by limitations in time and resources, which may impact the 

depth of data collection and analysis. Despite these limitations, efforts were made to enhance 

the study’s validity and reliability. A clear interview process was utilized to minimize 

interviewer bias and avoid steering the interviews by the researcher’s personal views. 

Interviewees were also selected as diversly as possible – within the limits of relevant 

business functions.   

Regarding the literature review that was conducted earlier, some potential limitations include 

limited theoretical scope, limited availability of relevant literature and bias in selected 

literature. As this thesis is focused specifically on lean management, insights from other 

relevant and related theories, such as six sigma and agile methodology. For this reason, these 

alternative approaches are not considered, which may limit the comprehensiveness of 
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analysis and the applicability of findings in the organization. Additionally, the limited 

availability of literature specifically from the focus industry may be considered a limitation 

for this study. For this reason, broader lean supply chain management theories were used, 

which may not fully capture industry-specific factors. Lastly, the literature review may be 

influenced by researcher’s bias by, for example, selecting studies that support their 

objectives or applying preferred theoretical frameworks even when they may not be most 

appropriate.  
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4  Data analysis and findings 

In this chapter, the findings of the data collection are presented. The aim of the research is 

to find answers to the three sub-research questions that were set earlier: 1) What are the key 

challenges in the case company’s current supply chain operations, 2) How can the case 

company best leverage lean principles and practices to improve its supply chain performance 

in the identified areas, and 3) How should these principles and practices be implemented in 

the case company? As mentioned, the data collection was conducted through semi-structured 

interviews with company representatives. The main areas of interest within the supply chain 

from the case company’s perspective are related to supply chain planning and fulfillment 

processes, and more specifically production scheduling, and logistics and delivery 

execution. However, other supply chain operations will also be discussed as they come up 

in interviews.  

This chapter is first divided by the results of first- and second-round interviews. Furthermore, 

the collected data is structured by categories and themes that were identified through coding. 

All codes gathered from the interview transcripts were assigned into categories. 

Furthermore, themes were derived from these categories. The results are presented in this 

chapter by key themes that were identified.  

4.1  First-round interviews 

The aim of the first-round interviews was to identify key challenges in the case company’s 

supply chain, explore any practices and tools that may currently be used to improve supply 

chain efficiency, and to assess the applicability of lean practices within the supply chain and 

to determine the most effective approach for lean implementation. First-round interviews 

were conducted with all selected company representatives in order to gain a comprehensive 

understanding of each person’s background and prior knowledge on lean. By interviewing 

several people from different fields of expertise, it is possible to collect a more diverse and 

vast data set. The main focus of the interviews and the topics that were brought up varied 

noticeably by the interviewees’ background, role and current responsibilities. Moreover, the 
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interviewees’ knowledge on lean principles and lean management varied considerably, 

necessitating adjustments to the interview form. 

In the first-round interviews, a total of 429 different codes, 59 categories, and 15 themes 

were identified. Since some themes only contained a few codes, all 15 themes and all 

identified codes will not be discussed individually. Instead, certain themes will be combined 

and presented together.  

4.1.1  Supply chain structure and challenges 

One of the biggest identified themes in the data set was Supply chain structure and 

challenges. A total of 20 categories 103 different codes fell under this theme. This theme 

represents the topics relating to the structure of the case company’s supply chain as well as 

the perceived challenges within it. Along with this, smaller themes like supply chain 

planning, product characteristics, system development and automation, and process 

understanding and development, that are connected to supply chain structure and challenges, 

will be discussed here.  

Regarding the perceived role and importance of supply chain management within the 

company, participants were largely unanimous – supply chain management was considered 

to have a great impact on company performance and competitive advantage. It was 

emphasized by one interviewee that due to the company’s limited ability to influence market 

price and to compete with price, supply chain efficiency and delivery reliability become a 

significant source of competitive advantage. However, one interviewee also reflected that 

supply chain efficiency is not readily apparent in their every-day work. 

The challenges -category was used to identify key issues that the respondents considered a 

challenge within supply chain operations. Key topics in this category were related to 

forecasting and planning, inventory and product allocation, issues in dispatch and delivery 

reliability, warehousing and inventory challenges, manual work, quality challenges, and the 

number of parties within the supply chain. Regarding challenges with forecasting, 

predictions and planning, it was highlighted in the interviews that key issues include 

predicting both raw-material and final product availability, predicting inventory levels 

throughout quarters, allocating products to customers, and adhering to sales plans. 
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Forecasting was considered particularly important in supply chains as practically all 

operations are based on predictions. Long-term planning and predictions were also 

emphasized by recent global events and market changes, as well as the scale of operations, 

which makes it difficult to make rapid changes. Some challenges were also influenced by 

current working methods and system features: manual work and insufficient system 

automation, for example, were discussed. Additionally, the complexity of the product 

portfolio was emphasized: the company’s product portfolio includes hundreds of products 

in various lengths, which makes demand and supply planning challenging.  

An interviewed S&OP manager also brought up inefficiencies in the realization of sales 

plans. It was observed that by creating sales plans by each salesperson rather than by country 

– and then allocating these plans according to countries each salesperson typically sells to – 

complicates monitoring and planning. This is because the distribution of countries can vary 

significantly each quarter, making it challenging to monitor the realization of country-level 

sales plans. Overall, this interviewee reflected that quarterly sales planning is the process 

with the most inefficiencies.   

Challenges were also identified in regard to vehicle loading. It was brought up by one 

interviewee that suboptimal vehicle loading is a key issue in the supply chain: It was 

suggested that in “falling length” deliveries – where the customer accepts all product lengths, 

as long as the load follows normal distribution – loading should be optimized not only for 

filling rate but also to improve the predictability of inventory levels for all lengths throughout 

the quarter. It was reflected that the current issue is that the sub-contractor responsible for 

vehicle loading lacks a long-term perspective, and is primarily focused on loading individual 

vehicles, which then impacts the predictability of realized inventory levels later on. This was 

a key concern regarding the logistics and delivery execution -phase of the supply chain.  

Data management was another identified theme within the data set that included perceived 

challenges. It was discussed by one interviewee that the company had somewhat recently 

adopted a new system for demand and supply optimization: this tool utilizes input regarding 

raw material, demand and price predictions and creates an optimization of demand and 

supply. The key issue with this new system, however, is that the output is not considered 

completely reliable, and thus, requires a lot of additional manual work. While this new tool 

was considered to help with data management and to provide better data, it was also seen as 

a source of inefficiency due to the required extra-work and long meetings that come with it. 
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Thus, improving the system’s reliability and data collection was considered a potential 

development area.  

Other key topics within the supply chain structure and challenges -theme included roles and 

responsibilities within the supply chain, improving supply chain efficiency, and the overall 

structure of the supply chain. Recent organizational changes within the supply chain were 

brought up by several interviewees as well as the overall complexity of the supply chain 

team. Interviewees mentioned that organizational changes had been made to optimize 

operations by re-locating teams and re-organizing supply chain functions, for instance, and 

these organizational changes were considered to simplify the supply chain and reduce 

double-work. It was expressed that the supply chain is currently scattered across several 

locations, and that along with the involvement of several parties in the supply chain and the 

manual nature of some tasks, may cause delays at times – this was considered a challenge.  

One interviewee also reflected that information flow remains a constant issue in the modern 

business environment and is further challenged by continuous changes and rapid cycles. This 

raised a concern about the continuous implementation of new changes without sufficient 

time to fully assess how each change integrates into daily operations, before the next one is 

already introduced. Comprehensive process understanding was also brought up by two 

interviewees: they considered it to be important to be more aware of supply chain practices 

as a whole and to better understand others’ responsibilities and how everyone’s personal 

work affects others. This was considered a potential development area.  

In regard to organizational changes as well as the complexity of the supply chain, it was 

discussed by a few interviewees that while recent changes within the supply chain have 

resulted in a more distinct process map and roles and responsibilities, there are still situations 

on the daily where it’s unclear who’s responsibility a particular matter is. The issue of 

inconsistent or conflicting information was also discussed: specifically regarding shipment 

schedules, it was noted that everyone involved tends to provide different and conflicting 

information, making it difficult to determine the correct schedule. This may also lead to 

further conflicts and, in the worst case, result in delays if the necessary preparations are not 

made in time for the actual schedule. This was considered a key challenge in regard to 

logistics and delivery planning and execution. On the other hand, it was brought up that in 

regard to demand and supply planning, a more centralized approach to decision-making and 
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data management was adopted some time ago – this was considered a great improvement by 

the S&OP interviewee. 

4.1.2  Supply chain performance and measurement 

Another big theme within the data set was performance and measurement. This theme 

includes a total of 47 different codes in 8 sub-categories such as measurement tools, 

efficiency and competitive advantage. When asked about any current methods on measuring 

supply chain efficiency, a couple of tools came up: OTIF (on-time-in-full), filling rate of 

transportation modes, planning accuracy, deviations, delivery reliability, yield, invoicing 

accuracy, number of claims, and profitability. OTIF was mentioned by nearly all 

interviewees and highlighted as a key metric for measuring supply chain efficiency. 

Another tool that was referenced in most of the interviews was filling rate. The filling rate 

of transportation modes, such as containers or trucks, is considered to play a crucial role in 

profitability and overall performance since consistently operating with partially loaded 

vehicles can create substantial extra costs over the year. Delivery reliability was also 

mentioned in more than one interview: it was emphasized that quality challenges, for 

example, tend to affect delivery reliability and timing, and thus, reflects on the customer. It 

was also reflected in the interviews that decreased delivery reliability could even push a 

customer to change suppliers altogether. From a supply planning perspective, monitoring 

delivery deviations on a monthly basis was also emphasized as a method for assessing supply 

chain performance. 

Lastly, the realization of plans was mentioned as a measurement tool for supply chain 

performance – the accuracy of planning and forecasts was discussed by three interviewees. 

The realization of sales plans was deemed particularly important from demand and supply 

planning’s perspective. Metrics such as production efficiency and product deviations were 

also mentioned in the interviews. However, these relate more to production rather than 

supply chain operations. Additionally, it was noted that each team also has their own specific 

performance metrics that measure the performance of the individual team’s performance 

rather than the supply chain’s as a whole. It was also emphasized by one interviewee that 

many metrics and measurement tools are closely interconnected, making it essential to find 

a balance between them. This was considered challenging due to trade-offs, such as the 
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balance between managing inventory levels and delivery reliability. One interviewee also 

mentioned continuous monitoring to be central in their work.  

4.1.3  Communication, collaboration and consistency 

Collaboration, communication and consistency in operations was a somewhat small but 

central theme within the data set. A total of 22 different codes in 6 categories fell under this 

theme. Collaboration was emphasized regarding well-functioning cross-functional 

collaboration within the supply chain, knowledge sharing and substituting for each other 

between teams, as well as collaboration with customers and other stakeholders. One 

interviewee also reflected that cross-functional collaboration should be further encouraged 

in process development. These topics were not considered challenges, but more as factors 

that have a central role in the functionality of the supply chain. Collaboration was discussed 

in nearly all interviews and was emphasized particularly in regard to the complexity of the 

supply chain and process understanding, as mentioned earlier.  

Communication was perceived to be smooth and effective within the supply chain. It was 

also considered central in improving supply chain efficiency and was mentioned to be 

discussed often within the case company. Information flow was also recognized as a key 

issue: effective information flow between supply chain stakeholders as well as a systematic 

approach that ensures everyone is aware who is responsible for providing what information, 

were emphasized. It was reflected by one interviewee that there are still some grey areas in 

information flow, and managing the flow of information is particularly challenging when 

new roles are being established, or new employees are joining the organization. As 

mentioned earlier, inconsistent and conflicting information was considered a challenge in 

the supply chain. It was also highlighted that inefficient information flows affect speed and 

accuracy of reacting to changes – in deliveries, for example. Overall, it was reflected by 

several interviewees that while communication within the supply chain is typically smooth, 

there is always room for improvement.  

Consistency was another key category within this theme. The importance of streamlining 

operations and promoting consistent practices throughout the supply chain was emphasized 

by various interviewees. Consistency was considered more of a strength rather than a 

challenge within the company supply chain. This topic was seen as particularly important as 
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it allows employees to effectively substitute for each other and may further simplify 

processes. It was also mentioned that standardization of operations between mills has already 

been pursued. 

4.1.4  Customer considerations 

Customer considerations was another theme identified in the data set, and also a central 

component of lean. This theme included 6 categories and 36 different codes. It was 

highlighted in several interviews how all operations begin with the customer and their needs. 

Customer appreciation within the company was recognized through the interviews, and it 

was further emphasized how the supply chain always aims to respond to the customers wants 

and needs as well as possible. Key topics within this theme included customer engagement 

and collaboration, customer satisfaction, customer value, and customer categorization.  

Customer engagement was brought up in a several interviews. According to the 

interviewees, key customers have been included in quality improvement projects, joint 

meetings have been established, and supply chain professionals have even visited some key 

customers to foster closer collaboration and enhance customer satisfaction. The close link 

between supply chain efficiency and customer satisfaction was also recognized in the 

interviews. Several interviewees highlighted that delivery issues and quality issues, for 

example, have a direct impact on customers and can trigger a domino effect, ultimately 

affecting the customers’ customers as well. One interviewee also mentioned that customer 

surveys are conducted to identify customer value and to get feedback on overall supply chain 

performance.  

Regarding customer value, service offerings were recognized a significant source of added-

value as well as competitive advantage. Moreover, digitalization and e-commerce were 

highlighted: In the recent years, the case company has established an online sales platform 

that allows for more flexible business that doesn’t rely on email exchanges, which may be 

time-consuming at times. According to the interviewee, this approach remains relatively 

uncommon in the traditionally conservative industry. A generational shift in the industry was 

also further recognized to shift the focus towards a more digitalized way of doing business.  
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Customer categorization is another category that consistently came up in the interviews. It 

was considered a current topic and something that could be further developed. According to 

interviewees, customer categorization is used to identify customer value. Additionally, the 

categorization also determines the level of service that customers receive: It was discussed 

by one interviewee that key customers receive enhances service along with greater effort 

dedicated to on-time deliveries and quick responses to requests, for example, to ensure that 

everything runs smoothly. Another interviewee also added that the company is even willing 

to make special products for their key customers based on their specific requests.  

4.1.5  Lean principles and lean implementation 

Regarding lean, three themes were composed: lean principles and implementation, lean 

enablers, and lean barriers. These themes included 100 codes in 19 categories. One of the 

main concerns regarding potential lean implementation projects was understanding what 

lean means as a concept, what it looks like in practice, and what its goals and perceived 

benefits are. As stated, the familiarity of lean between interview participants varied – 

similarly, it was reflected by one interviewee that the majority of company employees is 

likely not familiar with lean as a concept.  

It was noted in the interviews that there has been some previous discussions of lean, but no 

clear projects aimed at lean implementation. However, answers varied: while some 

interviewees mentioned having heard some discussions regarding lean, others stated they 

had not encountered such discussions at all. Nevertheless, a few interviewees noted that there 

are some lean elements visible in the company and the supply chain. One interviewee 

reflected that while lean specifically may not be discussed, the organization “lives in a lean-

world”. Other interviewees also recognized lean elements such as continuous improvement 

to be present in current company strategy and operations.  

Regarding lean tools, most interviewees mentioned 5S to be used in production, but not in 

supply chain operations. Additionally, two interviewees noted that a fishbone model for root 

cause analysis is also utilized in production. Other lean tools were not recognized to be used 

currently. 5S was considered a clear tool that’s easy to understand and implement and was 

perceived to provide tangible benefits quickly. Root cause analyses, such as the fishbone, 

were considered effective and beneficial as they allow to dig deeper and investigate defects 
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in production. Regarding lean implementation, selecting the right tools was considered 

important along with integrating them into daily operations to ensure that they become an 

inherent part of the work rather than an extra task.  

As mentioned, clearly communicating the purpose for lean implementation was considered 

important – one interviewee further emphasized that lean should not be implemented “just 

for the sake of it”. Another interviewee noted that any lean implementation project should 

start with a what, why, how -approach: this is used to explain and justify what is done and 

what the project is about, why it’s done and what the desired outcomes are, and how it’s 

executed. Other interviewees also emphasized the importance of ensuring that the lean 

strategy and plan are practical and applicable in daily operations. One interviewee also 

emphasized the importance of understanding the characteristics and common practices in the 

industry when adopting lean practices to ensure that there’s no conflict. All interviewees 

were unanimous in that lean implementation should be a joint project that includes all 

affected supply chain parties and that the pursued benefits should be clearly communicated 

to all employees. It was highlighted that this could help engage employees as well as prevent 

resistance to change. One interviewee summarized that when any kind of a change is 

implemented, it needs to be clear who is responsible for the execution as well as who are 

impacted and how. It was noted by a few interviewees that the company has offered online 

lean training, although completely optional, and that a mandatory lean training might be 

appropriate if lean implementation were to be fully carried out.   

One key concern regarding lean implementation was related to workload and use of time: 

one interviewee stated that their workload is quite heavy at the moment and was concerned 

that adopting lean could add to it. Conversely, another interviewee had a more positive 

outlook on lean, reflecting that optimizing operations through lean principles could even 

reduce their workload and free up time for development tasks, for example. Interviewees 

were quite unanimous in that effective lean implementation would require thorough 

employee engagement and participation, and overall commitment throughout the entire 

supply chain. On the other hand, interviewees expressed differing views on the anticipated 

employee responses to a potential lean implementation project: some viewed the response 

to be quite positive, while others were more skeptical. One interviewee anticipated that 

employees may develop an indifferent attitude towards a lean project, if it is not 

communicated effectively enough across the supply chain. Additionally, another interviewee 
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suggested that a lean implementation project might face resistance, as new initiatives are 

often met with skepticism. However, they noted that change resistance could be mitigated 

by fostering employee commitment to the project. Another interviewee also noted that 5S, 

which is utilized in production, has faced some resistance. Overall, the majority of the 

interviewees did not expect there to be any major opposition towards lean. It was noted by 

one interviewee that a ‘lean transformation’ is more about adopting the proper terminology, 

as some lean elements and a ‘lean mindset’ is already present. It was also reflected that as 

employees observe the tangible results and benefits of a lean approach, their attitude is likely 

to become more positive.  

Lean barriers was another category within the lean principles and implementation -theme. 

The timber industry was considered somewhat inefficient in its ability to renew, while 

matching industry requirements and customer expectations was also considered essential in 

a successful lean implementation. One interviewee also expressed concerns regarding the 

flexibility of lean, suggesting that too strict process frameworks may restrict adaptability. 

Employee attitudes and resistance to change were also categorized as potential barriers. One 

interviewee also brought up the difficulty of committing logistics contractors to new 

procedures, such as lean. They observed that contactors tend to avoid additional work and 

lack a long-term perspective.  

Regarding lean measurement, it was discussed how the success of potential lean 

implementation and the consequent supply chain performance improvements could be 

evaluated and measured. Interviewees were largely unanimous in that lean does need to be 

measured somehow. It was also noted that the measurements should be determined based on 

the goals that are set for the implementation. Potential indicators that were brought up 

included OTIF, customer satisfaction, responsiveness to customers, the number of claims, 

used time on operative work, and most simply, the overall employee experience.  

Lastly, other key considerations regarding lean implementation included a gradual approach 

to introduction and implementation, consistency in procedures and applied lean practices 

throughout the supply chain, effective change management, maintaining flexibility in terms 

of being able to adapt to customer needs and reacting to any changes, and ensuring employee 

well-being.  
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4.2  Second-round interviews 

After the first-round interviews were conducted and the contents were analyzed, some 

additional questions for more clarification and in-depth analysis on certain topics were 

formulated. These questions were related to any recurring challenges in the supply chain, the 

supply chain’s ability to adapt to changes, process inefficiencies and waste, identifying 

customer value, and measuring the success of lean implementation, for instance. The data 

from the second interviews was gathered and analyzed similarly to the first interviews. A 

total of 119 different codes and 8 categories were derived from this data set.  

4.2.1  Recurring challenges in the supply chain 

One of the main topics that was discussed in the interviews as a recurring challenge within 

the supply chain was delays in deliveries – this was mentioned by nearly all interviewees. 

Delivery delays were considered to occur as a result of the company’s complex product 

portfolio as well as quality issues and delays in production. It was noted that quality issues 

are an inherent aspect of the business, considering the mechanical nature of the industry. 

They were also not considered particularly frequent nor alarming – it was also noted by one 

interviewee that customer surveys indicate that the company’s product quality is considered 

great or even excellent. It was also discussed that delays in deliveries may also be caused by 

insufficient transport capacity and vehicle availability. In these situations, planning 

additional deliveries or making changes is challenging as well as costly. It was also reflected 

that due to the overall complexity of the supply chain, challenges, such as delays, may arise 

from many different points of the chain. 

Other recurring challenges that were brought up included balancing safety stocks and 

inventory levels. On one hand, it was considered important to keep some sort of a safety 

stock to avoid availability and delivery issues, but on the other hand, increased inventory 

levels are also not desirable. One interviewee also expressed concerns regarding customer 

communication: they argued that clearly communicating to the customer what products and 

lengths are available would prevent disappointment when customers cannot get the products 

they want and promote better customer satisfaction. Lastly, information flow between teams 

was considered an area of development.  
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4.2.2  Managing deviations in the supply chain 

Flexibility of the supply chain and managing problem situations were the main categories 

within the managing deviations in the supply chain -theme. Key considerations here included 

the case company’s capacity to quickly adjust to delivery changes and adapt production 

efficiently, but slower responsiveness to changes in demand. This slower reaction is 

primarily due to quarterly planning and contracting. Additionally, it was recognized that due 

to this, as well as the complexity of the sales planning process, changing sales plans is 

difficult – if not impossible. The company’s relatively large size was also considered to 

contribute to a certain inflexibility in operational shifts. Regarding problem management, 

the interviewees largely considered there to be a clear division of responsibilities and well-

established procedures to handling problematic situations. However, it was noted that 

information flow to the customer is not always clear enough. Lastly, one interviewee noted 

that market conditions also impact the occurrence of problem situations. Specifically, in 

favorable market conditions, customers tend to be more accepting of any available products 

and are less likely to make claims about defects or other issues.  

4.2.3  Inefficiencies and waste within the supply chain 

In the second interview, interviewees were also asked if any inefficiencies or waste have 

been observed in the supply chain processes. Here, the interviewees responses varied quite 

significantly by their responsibilities on the job. Key inefficiencies were related to sales 

planning, rescheduling transportation, unnecessary movements in warehousing, and cross-

team communication. The sales planning process was considered a key bottleneck: As 

mentioned in the first interviews as well, it was noted that the company has a well-working 

optimization tool, but its output is not considered reliable. For this reason, the finalization of 

the sales plans requires manual work, making the process particularly time-consuming and 

inefficient. It was emphasized by the S&OP interviewee that by optimizing this process, 

sales plans could be updated more frequently, which could then improve OTIF and delivery 

reliability rates, as well as other key metrics.  

Regarding delivery delays, rescheduling transportation was identified to create unnecessary 

additional work across several teams and generate waste. It was also emphasized that overly 
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tight delivery schedules tend to increase the likelihood of delays since even minor changes 

can disrupt the entire schedule. Thus, it was noted that delivery schedules should include a 

buffer for better flexibility.   

It was also brought up by one interviewee that unnecessary movements in warehousing may 

contribute to waste and could be reduced by loading products to transport vehicles straight 

from production. According to this interviewee, this procedure has already been successfully 

adopted in a few mills. However, it was also noted that older packages from the warehouse 

must be considered, as the company aims to keep inventory free of packages older than six 

months. For this reason, all unnecessary movements in warehousing cannot be eliminated. 

Furthermore, this interviewee pondered whether unnecessary movement could be further 

reduced by collecting products for multiple loads at once instead of one load at a time, as 

well as collecting some loads ahead of time.  

Lastly, one interviewee noted that communication between logistics, customer service and 

production and delivery planning teams is a key aspect where waste could also be identified. 

Indeed, efficiency of communication was highlighted in several first-round interviews as 

well.  

4.2.4  Lean implementation: considerations and evaluation 

The last identified theme within the second interview round’s data set included categories 

such as discussing issues and development ideas, lean training and lean measurement. The 

first of these was utilized to identify how employees are encouraged to bring out 

development ideas or report any issues in the supply chain. It was discussed by a few 

interviewees that there is currently no direct encouragement for either, and that an official 

forum would be beneficial for promoting more of an open culture for sharing ideas. It was 

also reflected that more cross-team collaboration would be needed. There are some joint 

meetings as well as one-to-one meetings between managers and employees, where most 

interviewees felt that feedback is encouraged.  

Interviewees were unanimous in that lean training and establishing a solid understanding of 

what lean is, across the organization, is critical for a successful lean implementation. Some 

interviewees expressed concerns that training might be perceived as an additional burden, 
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and that employees may show little engagement with an online lean training. For this reason, 

some reflected that a classroom or a workshop approach to lean training would be more 

effective. It was also noted that the sawn timber industry tends to be relatively conservative, 

which may pose challenges for adopting lean practices. Therefore, it was highlighted that 

shifting the organizational mindset and adapting to the changes would likely require 

considerable time and effort.  

Potential tools for measuring the success of lean implementation and improvement of supply 

chain efficiency were also discussed. In addition to those mentioned in the first interviews, 

some metrics that were brought up included processing times of orders and claims, for 

example, capital tied up in inventory, as well as sustainability-related metrics such as carbon 

footprint and transportation emissions. Moreover, it was emphasized by one interviewee that 

lean cannot only be measured by numerical metrics: they noted that improvements such as 

cross-functional collaboration cannot be measured numerically. They also stated that metrics 

should be determined based on the goals that are set for the lean transformation. Another 

interviewee noted that entirely new measurement tools may need to be developed to measure 

lean success.   
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5  Discussion 

This chapter will further analyze the findings of the empirical research presented in the 

previous chapter. The aim is to explore the implications of the results of the interviews and 

to highlight the main challenges, areas of improvement, and other patterns that were 

identified through data collection. Specific lean practices and tools that may be used to 

address the identified issues are also discussed here. The end goal of this discussion-chapter 

is to formulate an outline for a lean implementation plan that focuses on presenting 

actionable first steps of a lean transition. Furthermore, the plan may be utilized as a 

foundation for conducting a more thorough assessment on more comprehensive lean 

initiatives in the case company in the future. The suggested actions are developed 

specifically for the case company and aim to consider the main challenges in its supply chain 

as well as its specific operational context – ensuring that lean principles and practices are 

not only theoretically valid but also applicable in practice. Ultimately, the plan aims to lay a 

foundation for a lean transition, continuous improvement, and long-term competitiveness. It 

is noteworthy that this plan specifically responds to the issues identified through data 

collection and analysis and therefore does not account for all potential requirements and 

factors that may influence the success of a full lean transition in the case company.  

5.1  Key challenges in the case company’s supply chain 

The first research question for this thesis is:  What are the key challenges in the case 

company’s current supply chain operations? Essentially, there were ten key challenges that 

came up in the conducted interviews: 1) difficulty in predicting raw material and product 

availability, 2) inefficient sales planning process, 3) complexity of the supply chain and the 

product portfolio, 4) supply chain roles and responsibilities, 5) inefficient information flow, 

6) continuous organizational change and insufficient monitoring, 7) insufficient process 

understanding, 8) manual work, 9) delivery delays and rescheduling, and 10) inventory 

management. It is noteworthy that the topics that were perceived as key issues or challenges 

varied a lot by interviewee and their personal responsibilities. For this reason, this thesis is 
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not able to definitively determine which of the identified challenges are most critical – this 

is up to the case company to analyze based on their insights.  

Interviewees were also directly asked about any inefficiencies or waste in supply chain 

processes to deepen the understanding of key challenges, where lean could be utilized. Here, 

the main processes that were perceived to include waste were: rescheduling transportation 

due to delivery delays, unnecessary movement in warehousing and dispatch, and the sales 

planning process. It was also reflected whether waste could be identified in the 

communication flows between logistics, production and delivery planning, and customer 

service. 

While the identified challenges cover a range of operational and strategic issues, they may 

be broadly categorized into three main issues: 1) internal structure and communication, 2) 

planning and forecasting, and 3) process and system inefficiencies (table 7). Moreover, many 

of these challenges appear interconnected: for example, poor information flow may 

contribute to both delivery delays and insufficient clarity of roles and responsibilities. 

Additionally, the fact that the interviewees identified such different challenges depending on 

their role may suggest a lack of comprehensive understanding of supply chain processes 

across teams. It was indeed emphasized in the interviews that comprehensive process 

understanding is considered important, and a potential area for development. 

Table 7. Identified key challenges in the case company’s supply chain (author’s own work).  

MAIN ISSUE CHALLENGES 

Internal structure and communication Unclear responsibilities 

Complexity of the supply chain 

Information flow 

Organizational changes 

Planning and forecasting Raw material and product availability 

Sales planning (loading and inventory management) 

Process and system inefficiencies Sales planning process 

Delivery delays and rescheduling  

Unnecessary movement in warehousing 

Insufficient process understanding 

Manual work 
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5.1.1  Internal structure and communication  

Regarding internal structure and communication, the overall complexity of the supply chain 

– including the decentralization of supply chain functions and the number of parties within 

the supply chain – as well as the complexity of the product portfolio were considered key 

challenges. Decentralization of functions may create challenges due to a lack of unified 

strategy and goals as each team likely has their own goals. Teams may develop their own 

procedures, leading to duplicated work. Additionally, decentralized structures may lead to 

confusion in responsibilities, diluting accountability, and disturb smooth information flows. 

Indeed, duplicate work, unclear responsibilities, and issues in information flow were all 

discussed in interviews. Furthermore, the involvement of multiple parties in the supply chain 

may result in inconsistent or conflicting information, undermining the reliability.  

Another challenge related to the structure of the supply chain was the implementation of 

organizational changes: the main concern here was that sometimes too many changes are 

implemented back-to-back without sufficiently monitoring their implications and 

functionality. Lack of systematic monitoring may lead to confusion and going back to old 

habits and procedures. From a LSCM perspective, this represents a critical gap: monitoring 

the change is what facilitates continuous improvement – the soul of the lean philosophy.  

Lastly, the complexity of the product portfolio seems to be an inherent characteristic of the 

industry rather than a challenge stemming from process inefficiencies or other structural 

issues. Thus, this is not an issue to be fixed through LSCM but more like a factor that the 

supply chain needs to adapt to. Similarly, the complex structure of the supply chain, 

including the number and location of parties, is more of a structural constraint that requires 

adaptation rather than fixing. Moreover, considering the recent organizational changes 

within the case company, altering the supply chain structure is not a relevant consideration 

for this thesis.  

5.1.2  Planning and forecasting  

Planning and forecasting seems to be a central issue due to the fact that essentially all 

operations rely on predictions, as recognized by nearly all interviewees. For this reason, 

planning processes should be as reliable and efficient as possible. Sales planning in particular 
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was considered a key challenge: it was reflected that by improving the reliability of the newly 

adopted sales planning tool, the amount of manual work could be reduced. By optimizing 

the process this way, plans could be updated more frequently, which could in turn improve 

OTIF scores and delivery reliability rates, for example. Sales planning is also closely linked 

to the planning of raw material and product availability, which was also highlighted as a 

challenge in the interviews. Moreover, the complexity of the product portfolio, combined 

with supply chain fragmentation and challenges with subcontractors, makes accurate 

forecasting even more difficult. When sales plans lack reliability or are not updated 

frequently enough, aligning raw material procurement and production with actual demand 

becomes more challenging – increasing the risk of either insufficient or excess inventory. 

Furthermore, this misalignment may contribute to delivery delays, missed sales 

opportunities, and unnecessary corrective work. Regarding lean, improving the reliability 

and adaptability of planning tools may help eliminate waste in the form of overproduction, 

waiting, and overprocessing, for example.  

Planning is also tightly related to warehousing and inventory management. It was 

emphasized that issues in warehousing and delivery dispatch also affect the realization of 

sales plans. The key issue that was recognized here was that the loading of falling length -

deliveries – where there are no specific instructions on what lengths the delivery should 

include – is largely arbitrary and up to the subcontractor. This makes it challenging to predict 

product availabilities throughout the quarter and can significantly influence sales planning 

as predicting product availabilities becomes more challenging. It could also lead to either 

shortages or overstocking in specific product lengths, and creating waste in the form of 

unnecessary inventory, for example. The main reason behind this issue is likely a lack of 

long-term perspective on the subcontractor’s end, as their main concern is the efficiency and 

speed of loading.  

As highlighted in the literature review, close supplier relationships as well as effective 

communication and information exchange are essential in lean supply chain management. 

Thus, sufficient supplier engagement is critical, and the portrayed warehousing challenge is 

highly relevant in terms of a lean transformation: it demonstrates how a lack of supplier 

engagement can disturb the smooth flow of operations throughout the entire supply chain 

and even create waste. Lack of standardized procedures and transparency in subcontractor-

managed vehicle loading creates variability and unpredictability, conflicting the lean 
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principles of flow and reliability – this could be considered waste in the form of inappropriate 

processing due to inefficient processing and unnecessary extra steps.  

5.1.3  Process and system inefficiencies  

The main challenge in terms of process and system inefficiencies would be delivery delays 

and consequently, rescheduling deliveries. Delivery delays were recognized to be influenced 

by the complexity of the supply chain, which increases the possibility of errors occurring at 

various points throughout the process. Rescheduling deliveries also requires additional work 

across teams, as recognized in the interviews. Decentralization of the supply chain, as 

discussed earlier, may also contribute to this extra work. Besides adding to operational 

workload, delivery-related inefficiencies also disrupt the overall process flow and negatively 

impact planning accuracy. From a lean perspective, this issue clearly represents waste in a 

form of inappropriate or over-processing, waiting and unnecessary motion, as teams have to 

work on additional tasks that do not directly add value to the customer. It was noted in the 

interviews that including some level of buffer – both in terms of timing and product 

availability – would be important when planning deliveries, to prevent a domino effect of 

delays in the event that an individual delivery gets delayed. However, this brings out a 

challenge of balancing necessary buffers while also avoiding excess inventory.   

As discussed, subcontractors may load deliveries arbitrarily, making it difficult to accurately 

predict product availabilities. This issue may further reflect on delivery performance as well: 

Inaccurate predictions on product availabilities may force the case company to prioritize 

some deliveries over others, potentially resulting in some customers not receiving the 

products they have requested. This type of prioritization, while sometimes necessary, 

requires additional work and resources through manual coordination and also increases the 

risk of customer dissatisfaction due to delayed or incomplete orders. It was discussed in the 

interviews that customer categorization could impact the level of service individual 

customers receive. However, the need to prioritize deliveries may result in further 

imbalances in service levels, which may negatively influence customer trust and even the 

case company’s competitive positioning – especially in an industry where reliability is an 

important source of competitive advantage and differentiation.  
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It was also reflected in the interviews that other potential reasons for delivery delays include 

quality issues, delays in production, transportation capacity and truck availability, and the 

overall complexity of the product portfolio. However, none of these issues were considered 

particularly frequent or alarming. Quality issues, production delays, and the complexity of 

the product portfolio, were all recognized to be a somewhat inherent part of the business that 

cannot be fully eliminated. However, quality issues and faulty products are classified as 

defects, which is the considered the bottom-line waste in lean, creating direct costs. 

Transportation capacity and vehicle availability, on the other hand, are challenges that may 

be enhanced by operational improvements. Capacity constraints may be influenced by a lack 

of transparency in vehicle utilization, sub-optimal routing or underused capacity. From a 

lean perspective, in addition to creating waste, these transportation-related inefficiencies also 

reflect issues in flow.  

Another form of waste or process inefficiency that was brough up was unnecessary 

movement in warehousing and dispatch: it was noted that loading products into 

transportation vehicles directly from production, rather than warehousing them in between, 

could improve efficiency in operations. This procedure could indeed reduce waste in several 

forms, including unnecessary inventory, waiting, transportation, unnecessary motion, and 

even inappropriate processing. Collecting items for multiple deliveries at once could also 

help reduce waste. However, it was noted in the interviews that the company aims to avoid 

warehousing products older than six months – thus, loading directly from production would 

also require special considerations of inventory age. For this reason, subcontractors may 

have to load a part of a delivery from the warehouse and part directly from production, which 

may actually end up further complicating the procedure. Sales planning, as mentioned 

earlier, was also considered a direct source of inefficiency and waste due to the complex 

nature of the planning process and the amount of manual work it requires.  

Lastly, another potential development area and a source of inefficiency that came up in data 

collection is insufficient process understanding. It was reflected that better understanding of 

the supply chain process as a whole could facilitate better understanding of causalities 

between different tasks and functions. This was considered a potential area of improvement.  
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5.2  Most suitable lean practices for addressing the identified challenges 

After the key challenges in the case company’s supply chain have been identified and 

analysed, the most suitable lean practices, practices and tools to address these issues may be 

explored. This part aims to answer the second sub-research question, which was: How can 

the case company best leverage lean principles and practices to improve its supply chain 

performance in the identified areas? Table 8 summarizes the key challenges and the potential 

practices to address them.  

Table 8. Identified key challenges in the case company’s supply chain operations, supply chain 
process it is related to (in cursive) and the corresponding lean practices and techniques (author’s own 
work).  

KEY CHALLENGES LEAN PRACTICES 

Information flow 
Across the supply chain 

Value stream mapping 
Visual management & visual control 
Standardized procedures 

Insufficient process understanding 
Across the supply chain 

Standardized procedures 
Visual management 
Value stream mapping 
Cross-functional teams and collaboration 
Multi-skilled workforce 

Sales planning 
Demand forecasting; Demand and supply 
balancing; Supply and capacity planning 

Centralized database for documentation 
ERP system 
Computer-aided decision-making 
Root cause analysis (e.g. 5-why method) 
Standardization 
Visual management 
Cross-functional collaboration 
Promoting continuous improvement 
Supplier involvement and feedback 

Unnecessary movement in warehousing 
Logistics and delivery execution 

5S  
Elimination of buffer stocks 

Delivery delays & rescheduling 
Logistics and delivery planning; Logistics 
and delivery execution 

Just-in-time 
Total productive maintenance 
Standardization 
Poka-yoke 
Third-party logistics and inventory management 
5-why 

Monitoring change and fostering continuous 
improvement 
Across the supply chain 

Value stream mapping 
Employee engagement and training 
Standardization 
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Information flow was probably the most comprehensive of the identified challenges, 

influencing supply chain operations throughout the entire supply chain. Effective and 

transparent information flow throughout supply chains is also recognized as a key LSCM 

element in academic literature – thus, it has a very central role in ensuring supply chain 

efficiency. As with most challenges, one of the main lean tools that should be applied is 

value stream mapping. As mentioned in the literature review, VSM is a method for 

identifying waste, and understanding the seven types of waste is a central element in LSCM. 

Essentially, utilizing VSM allows the case company to identify any bottlenecks and delays, 

for example, and thus, pinpoint where communication between teams or functions is 

breaking down. Other lean practices that may be useful in tackling waste and inefficiencies 

in information flows include standardization and visual management. Standardization is a 

central principle across multiple lean tools, such as kaizen. It helps to eliminate unnecessary 

steps, reduce complexity, promote consistency, and reduce re-work and defects (Machado 

& Leitner, 2010). Current inconsistencies in information sharing in the case company may 

lead to confusion, duplicate work, or errors. Standardization in information sharing can be 

utilized to formulate well-defined procedures and ensure consistency in data and information 

sharing and reporting. It may also support onboarding processes, that were also brought up 

in interviews, and help employees quickly understand information flows and responsibilities. 

Visual management contains several types of tools and methods that can be used to visualize 

information and display requirements and guidelines – for example, flow charts, check 

sheets, cause-and-effect diagrams, and control charts (Eaidgah, Maki, Kurczewski & 

Abdekhodaee, 2016). Dashboards and visual cues, such as color coding and alerts, could 

also help make information more accessible at a glance – this could be utilized in 

communicating production statuses, inventory levels, and delivery timing, for example, to 

improve response time. Communicating sales plans across teams, for example, was a 

concern that was raised during data collection. This could help promote faster decision-

making and easier identification of problems.  

Similar tools may be utilized to address insufficient process understanding as well. Here, 

value stream mapping, standardization, and visual management are central. Developing a 

current state map allows for a detailed and comprehensive analysis of all existing processes. 

Creating an overview like this may help employees to gain a better understanding of the 

entire supply chain, while standardizing procedures across teams could also make processes 

less variable and easier to understand. It is also acknowledged in the literature review that 
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value stream mapping, multi-skilled workforce, and establishing cross-functional teams 

within the organization are key sub-elements in fostering continuous improvement. Thus, 

promoting better process understanding by supporting organizational learning and cross-

functional collaboration, may also help embrace continuous improvement. In the data 

collection phase of this study, several interviewees also expressed a need for joint meetings 

to discuss shared challenges, development ideas, general feedback, and other mutual issues. 

This further highlights the need for cross-functional teams to support process development. 

Standardizing procedures is also particularly useful: identifying best practices, establishing 

consistent procedures, and providing clear instructions can help reduce process variation, 

make training new employees easier, and lower the risk and frequency of mistakes.  

Regarding the identified inefficiencies in the sales planning process, standardization and 

visual management are valid tools here as well. Standardization can be utilized in sales 

planning by developing consistent steps and timelines for creating, reviewing and updating 

sales plans, and ensuring that all involved teams follow the same process. This may reduce 

manual efforts, eliminate unnecessary tasks, and promote better transparency. Moreover, 

facilitating solid cross-functional collaboration, including regular planning meetings can 

further help align goals and improve planning accuracy – although, the interview findings 

do suggest that the case company already utilizes cross-functional meetings somewhat 

regularly. Considering this, the focus should be on enhancing the efficiency and 

effectiveness of these meetings rather than simply increasing their frequency. Thus, meetings 

should have clear objectives and agendas, and it should be ensured that these meetings 

contribute to planning and problem-solving in a meaningful way. It was brought up in 

interviews that sales planning meetings in particular are considered extremely time-

consuming – for this reason, it would be important to critically evaluate the structure, 

content, and duration of these meetings to eliminate any inefficiencies.  

Academic literature also highlights the central role of utilizing centralized databases for 

documentation as well as ERP systems and computer-aided decision-making systems in 

LSCM (Jasti & Kodali, 2015). Centralized databases should be adopted and maintained to 

further support transparency as well as real-time access to planning data for all relevant 

teams – this could contribute to more efficient information flows, clarity of operations, less 

misunderstandings, and reduced duplicate work. It was also highlighted in the interviews 

that sales plans need to be communicated effectively to the delivery functions as well. Thus, 
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ensuring transparency in sales plans and accuracy in communicating them is essential for the 

functionality of the entire supply chain. It was also brought up in a few interviews that there 

is a current ERP system improvement project going on within the case company – this is a 

good direction in terms of LSCM and may hold some improvements for sales planning as 

well. It was also discussed that a computer-aided optimization tool has recently been adopted 

in the sales planning process to support decision-making, which is also encouraged for 

LSCM. However, it was noted that the tool is not yet considered reliable enough. This 

highlights the importance of not only adopting new technical tools but also ensuring their 

functionality and integration to daily operations. To address the unreliability of this 

particular tool, root cause analysis could be a valid option to help analyze why it is considered 

unreliable.  

Conducting a thorough root cause analysis for the sales planning process as a whole could 

also be particularly useful. The 5-why method is used to explore the cause-and-effect 

relationships of a specific problem and is a great tool for the case company due to its 

simplistic but effective nature. Root cause analyses were also brought up in a few interviews 

and are seemingly already utilized in the case company in some form. Thus, it could be 

relatively easy to adopt in the supply chain context as well. Based on the interviews, the 

sales planning process seems highly complex and likely has several factors contributing to 

its main challenges. Thus, diving deeper into the root causes of these issues within the 

involved teams and the professionals who have the most insights on the issue would be 

highly recommended. Moreover, embracing and leveraging cross-functional teams when 

conducting root cause analysis, as recommended earlier, could be highly beneficial. Lastly, 

fostering continuous improvement and kaizen could also be solid recommendations. 

Engaging in continuous improvement events that also include sub-contractors could 

facilitate effective two-way communication and further identification of key issues and root 

causes as well as potential solutions.  

Waste in warehousing operations, such as unnecessary motion, could be addressed by 

implementing the 5S principles. This tool could be fitting for the case company considering 

that it has seemingly been implemented in production already and is considered a clear and 

functional tool. Essentially, 5S – referring to sort, straighten, scrub, standardize, and sustain 

– is a tool for organizing the workplace, and is applicable to any work areas where objects 

are placed or used (Machado & Leitner, 2010). The first goal would be to sort through the 
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inventory with expired or otherwise unnecessary items. Then, the remaining items should be 

strategically arranged based on demand and accessibility, for example. Thus, high-demand 

items should be placed closer to dispatch areas. Additionally, prioritizing older items by 

placing them more accessibly can promote the first-in, first-out -principle and ensure that 

older stock is dispatched before newer inventory. This would also be in line with the case 

company’s aim to not have products older than six months in inventory. Utilizing labeling 

systems and standardizing storage procedures is also central. Based on the interviews, it 

seems that there is currently no standardized way of loading deliveries – thus, focusing on 

this could be particularly beneficial. Lastly, the changes achieved through 5S principles 

should be sustained by conducting regular audits and promoting sufficient employee 

involvement. In the case that warehouses are managed by sub-contractors, supplier 

involvement and management would be particularly important. A key issue that was 

discussed in relation to challenges in warehousing was balancing inventory levels and 

delivery reliability. In academic literature, the elimination of unnecessary buffer stocks is 

defined as a key element in lean supply chain management (Jasti & Kodali, 2015). Thus, this 

is an issue that requires particular attention.   

To address the challenge of delivery delays and rescheduling, value stream mapping of the 

entire order-to-delivery process should be conducted. VSM can be used to identify handoff 

inefficiencies, miscommunications, and other bottlenecks and non-value-adding steps. It 

may also be useful to highlight the interactions with subcontractors if issues are recognized 

to stem from their operations, too. As stated, supplier involvement is also recognized a key 

LSCM element in academic literature – thus, actively managing and integrating 

subcontractors into VSM and any other development initiatives is essential for reducing 

delays and enhancing overall supply chain performance in the case company. This approach 

to VSM also supports more collaborative and transparent relationships across the extended 

supply chain, which may then enhance information flows, for example.  

In addition to VSM as well as previously mentioned standardization and visual management, 

just-in-time (JIT) practices, total productive maintenance (TPM), 5-why, and error-proofing 

through Poka-yoke may be suitable practices. The main principle of JIT is the reduction of 

unnecessary buffers between process steps – for example, waiting (Machado & Leitner, 

2010). Essentially, just-in-time helps minimize lead times and reduce excess inventory, 

which helps to better synchronize production with actual demand. It was recognized that 
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delivery delays may stem from various different steps in the supply chain – thus, 

implementing poka-yoke mechanisms at critical points could help catch errors before they 

move downstream. This could then help reduce re-work later on. Poka-yoke could, for 

example, prevent common errors that contribute to delays, such as mislabeling or shipment 

mismatches. Simple error-proofing methods, such as checklists or warehousing solutions 

like barcode scanning, could reduce mistakes in both internal and outsourced processes. 

Standardized communication both internally and between subcontractors could also help 

reduce uncertainty related to product availability and loading practices, as common practices 

could ensure consistency in planning and preparing deliveries. Total productive maintenance 

could be implemented in logistics and delivery executions functions in preventative and 

corrective equipment and vehicle maintenance, for example. However, if logistics operations 

are outsourced, implementing TPM would mainly fall under the subcontractors’ 

responsibilities, which would require stronger supplier involvement and monitoring. TPM 

may also be applied to warehouse processes, which were brought up as potential 

development areas in data collection. Lastly, the 5-why method could also be utilized to 

determine the root causes for any recurring delays. 

To address the issues of monitoring the change and fostering continuous improvement, value 

stream mapping, as suggested previously, could be highly beneficial – in addition to 

employee engagement and training. The importance of employee involvement and training 

is emphasized by Ugochukwu et al. (2012), for example, in terms of problem search and 

problem solving, that further promote ‘striving for perfection’ – i.e. continuous 

improvement. In the interviews, several participants also emphasized the importance of 

employee engagement to support a comprehensive adoption and acceptance of lean and to 

prevent resistance to change. Moreover, employee training regarding what lean means and 

what its goals are, was perceived important due to the differing, and even lacking, 

understanding of lean within the company. Overall, monitoring the realization of 

organizational changes is what facilitates continuous improvement and enables a successful 

and sustainable change. Therefore, although this challenge was only brought up by one 

interviewee, monitoring the change has a pivotal role in a lean transition and should therefore 

be prioritized.   

Standardization of procedures can also be applied to monitoring practices. Employee 

involvement and training is also central here, not only in terms of sufficient lean 
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understanding and a lean mindset but also employee feedback. Collecting observations and 

feedback from employees can help identify what is working and what is not. Creating an 

open environment where employees’ insights and opinions are valued can also further boost 

employee engagement and motivation. 

5.3  Developing an implementation plan 

The third and final research question was: How should these principles and practices be 

implemented in the case company? In this part of the discussion, the aim is to create a general 

overview of a lean transition and provide the case company a solid foundation for beginning 

the process. There are a few possible ways to approach a lean transition: The transition could 

be pursued either from a goal-oriented perspective, where the case company begins with 

determining the strategic goals they want to achieve through lean, such as improving 

delivery reliability or reducing manual work, and then list potential initiatives corresponding 

to each goal. The approach could also be more challenge-oriented one, where the 

implementation plan would be structured around the identified key challenges, followed by 

a proposed solution to that challenge, and discussion on how to implement it in practice. 

Lastly, formatting a roadmap or a timeline for the implementation is also a possible 

approach.  

Considering the research aims of this thesis, as well as the nature of the collected data and 

findings, a challenge-solution approach could be the most suitable strategy. It would also be 

particularly appropriate to pursue the transition through a phased approach. This allows the 

previously identified challenges to be directly used in shaping the implementation plan, 

while the phased approach helps to organize the proposed improvements into short-term, 

medium-term, and long-term developments. A phased plan helps the organization to 

approach a seemingly complex lean transition in a more manageable and structured way. 

This approach was also considered suitable by the interviewees. Here, the aim is to prioritize 

improvements based on the ease of adoption and the criticality of the issue. By first 

prioritizing easier tasks, the company can achieve quick wins, build momentum, and create 

tangible improvements with low complexity and investment. This may also further build 

trust in lean among employees. It is also important to tackle the most foundational challenges 

early on – within the limits of available resources – to prevent them from causing further 
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issues down the line. Tackling these key problems also lays a strong foundation for 

addressing more complex issues later. The proposed implementation plan will also aim to 

place particular emphasis on the core supply chain focus areas that were set for this thesis: 

1) production scheduling, and 2) logistics and delivery execution. Nonetheless, it is 

important to note that a few key challenges identified in the analysis are also linked to 

processes such as demand forecasting, and the balancing of supply and demand, which will 

therefore also be examined in closer detail. Figure 12 summarizes the proposed phased lean 

implementation plan. 

 
Figure 12. Proposed phased lean transition process and summary of main goals, actions and practices 

(author’s own work).  

Figure 12 illustrates the proposed lean implementation plan, highlighting the primary focus 

areas, main goals, key changes, and the most essential practices and tools. In summary, phase 

1 is about building the foundation and raising awareness, and its main goal is to lay the 

foundation for the transition and gain momentum with easy wins. With the knowledge and 

experience built in phase 1, phase 2 is focused on building process efficiency and 

establishing change management and aims to integrate lean principles and gain broader 

process improvements – for example, regarding the sales planning process. And lastly, phase 

3 intends to fully integrate lean throughout the supply chain and carry out a full cultural 

change. Essentially, the plan ensures that the foundation is laid in a sustainable and practical 
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way. By prioritizing manageable changes, allocating resources, and ensuring commitment 

throughout the organization, the case company can build momentum, minimize resistance, 

and establish a solid foundation for continuous improvement.  

5.3.1  First phase – building the foundation 

In the first phase of the phased lean transition, the focus should be on easy-to-implement 

practices, that do not require major investments. Here, the first identified challenges that 

should be tackled include insufficient information flows and insufficient process 

understanding as discussed earlier. Addressing these foundational issues first is essential for 

the success of any subsequent improvements. By ensuring reliable flow of information and 

a solid understanding of supply chain processes among employees, the company can create 

a strong foundation for establishing more complex lean practices.  

Regarding insufficient information flows, a key priority should be enhancing the 

transparency, accessibility, and consistency of data and information across the supply chain. 

To achieve this, the case company could introduce standardized procedures for information 

sharing and reporting. Clear guidelines on what information should be communicated, when, 

by who, and to whom, could help minimize misunderstandings, reduce duplicate work, and 

ensure that all relevant parties are included in communication. The need for consistency in 

adopted lean procedures across the organization was also emphasized in the interviews. 

Improving the transparency in information flows is particularly critical for enhancing the 

accuracy of production scheduling and ensuring that logistics activities are planned based on 

real-time, reliable data. Communicating sales plans across teams, for example, was a concern 

that was raised during data collection. This could help promote faster decision-making and 

easier identification of problems.  

Furthermore, early improvements in information flow could also support the second 

important improvement here – strengthening process understanding. Overall, a clearer 

understanding of how individual tasks and employees’ responsibilities connect with others’ 

responsibilities as well as the broader supply chain processes may help employees recognize 

the impact of their work and promote deeper collaboration. Regarding specific tools, as 

mentioned, value stream mapping is particularly important here. By creating current-state 

maps of key supply chain processes, the case company can visually depict the flow of both 
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materials and information, highlighting inefficiencies and bottlenecks, but also visualizing 

the overall structure of operations. This could help employees see the big picture, rather than 

focusing on individual tasks. VSM could also further promote establishing cross-functional 

teams and scheduling joint meetings to discuss any process issues and flows, for example. 

This was another identified key practice in regard to this challenge. Moreover, value stream 

mapping can serve as a valuable tool to better understand and identify customer value – an 

area that, according to the interviews, seems to be somewhat overlooked in the case 

company.  

Among these early-on improvements, lean training should be prioritized. Providing training 

for employees regarding what lean as a concept means, what principles, practices and tools 

it encompasses, and what the end-goals in the case company specifically are, is extremely 

important in terms of laying the foundation for any further lean initiatives. It is clear from 

the data collection that the employees’ background knowledge on lean differs significantly 

– not only among the interviewees but all company employees. Therefore, before pursuing 

any larger and more complex initiatives, there needs to be a common understanding of lean. 

This helps reduce the risk of misunderstandings, inconsistent application of lean practices, 

and resistance to change – which was also brought up in interviews. It would be most 

beneficial if the lean training was made mandatory for all employees. This way everyone 

across the organization would receive the same baseline knowledge. This approach also 

guarantees that receiving training does not depend on individual motivation or perceived 

relevance and that lean is recognized as a fundamental part of the company’s strategy and 

development. Essentially, lean training should aim to clarify lean in theory, but also shift the 

mindset towards continuous improvement, waste reduction, and value creation – the key 

principles of lean. It was brought up in the interviews that any potential lean trainings should 

include some practical aspects as well. Thus, including hands-on exercises, concrete 

examples, and workshops could not only improve learning, but also boost motivation and 

general interest towards lean. By investing in lean training early on, the case company can 

both equip employees with essential knowledge and foster a positive attitude towards the 

transition. Moreover, lean training initiatives can further promote the inclusivity of the lean 

process, ensuring that all employees are actively engaged and able to contribute – this is 

something that was considered particularly important by several interviewees.  
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One of the issues that could be addressed among the first lean initiatives is unnecessary 

movement in warehousing, given its significant impact to logistics performance and 

operational efficiency. However, effective warehouse management could be particularly 

challenging in the case company due to factors such as the high variety of product types and 

lengths, limited storage space, and fluctuating demand. Thus, it may not be advisable to 

address this issue so early-on in the implementation. Instead, a ‘preliminary investigation’ 

could be conducted regarding the underlying causes of the issue. The topic could then be 

revisited in phase 2, once foundational improvements and a deeper lean-understanding have 

been established. By first mapping out current warehouse processes through VSM, 

identifying sources of inefficiency, and gathering insights from employees, the case 

company can form a clearer understanding of where and why unnecessary movement occurs. 

Then, in phase 2, the company would be in a stronger position to actually implement 

practical changes in warehousing, such as re-organizing layout based on flow-principles and 

applying 5S or visual management tools, for example.  

That said, one area that could be organized already in phase 1, by utilizing the 5S tool, is 

documents. Improving the accessibility of documents, both physical and digital, can 

significantly enhance the flow of information and the efficiency of daily operations, reduce 

time spent on searching for information, and minimize errors. Document organization is a 

relatively low-cost and easy-to-implement initiative that can help demonstrate the tangible 

benefits of lean early-on and also build momentum for broader lean and 5S implementation.  

5.3.2  Second phase – building process efficiency 

Phase 2 of the lean transition builds on the foundational improvements, such as improved 

information flows and stronger process understanding, established in phase 1. While the first 

phase was focused on low-investment, easy-to-implement practices, phase 2 aims to deepen 

the integration of lean principles and pursues more significant process improvements. In this 

phase, the prioritization of developments should be based on both the impact and feasibility 

of improvements. Here, the company can leverage the experience gained in phase 1 to 

address broader challenges that significantly affect supply chain performance. At the same 

time, efforts should be aligned with available resources and implementation should remain 
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realistic and sustainable. Again, this phase is essential for laying the foundation for even 

more comprehensive lean initiatives in the future.  

In phase 2, the main focus should be the optimization of the sales planning process, which 

is considered one of the most critical challenges. Although this issue was mainly only 

discussed by one interview participant, it is clear that the inefficiencies and inconsistencies 

at this stage reflect on several other supply chain processes and teams as well. To address 

issues regarding sales planning, both technical and organizational actions are suggested. 

Firstly, standardization regarding sales forecasting, sales plan updates, and communication 

across teams should be pursued. This can help reduce manual efforts, eliminate any 

unnecessary tasks, and promote better transparency. As mentioned, promoting solid cross-

functional collaboration could help aligning lean goals and practices. It would also be central 

to better structure any time-consuming meetings and clarify their agendas to improve 

efficiency and use of time. Improving the structure and efficiency of planning meetings also 

supports more accurate production scheduling and better coordination with logistics teams, 

which then helps to reduce delays and promote on-time deliveries. Regarding technical 

solutions, as mentioned, establishing solid ERP systems, centralized databases for 

documentation, and utilizing computer-aided decision-making, for example, are key tools.  

Issues related to delivery delays and rescheduling as well as monitoring the change should 

also be addressed in phase 2. Delivery delays in the case company seem to stem from a 

variety of possible issues in production scheduling, inventory management, communication 

with sub-contractors, and logistical execution – or combinations of these. As mentioned, key 

tools here are VSM and the 5-why method. Considering that the case company utilizes third-

party logistics and inventory management, it would be important to include sub-contractors 

in the VSM and root cause analysis efforts. Additionally, building more collaborative 

relationships with key suppliers would support lean objectives. However, it was noted in the 

interviews that engaging suppliers to any development efforts, including lean initiatives, 

would likely be challenging due to differing interests and other barriers. For this reason, 

more extensive supplier integration efforts may be more appropriately addressed to phase 3 

of the implementation plan, when the company has established a more solid lean foundation. 

Lastly, standardization of communication and procedures, as discussed earlier, is also 

extremely beneficial in regard to addressing delivery delays: it can boost the flow of 

information, help minimize any misunderstandings, and last-minute changes. Other specific 
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lean tools that may be utilized also include JIT and Poka-yoke. However, the focus should 

be on broader solutions such as value stream mapping and standardization.  

Coming back to the aforementioned issue of unnecessary movements in warehousing, it 

could be better addressed in this phase, when a stronger foundation and understanding of 

lean has been established. Here, the 5S methodology could be particularly useful. By 

applying 5S principles in warehousing, the case company could significantly improve 

overall workflow by eliminating excess movement and reduce collection times, for example. 

Considering that at least some of the case company’s warehouses are managed by sub-

contractors, supplier engagement becomes central. Involving suppliers in lean training and 

implementation helps ensure alignment with the company’s goals, while clear 

communication, shared performance metrics, and collaborative improvement initiatives also 

help foster stronger commitment and consistency across the supply chain.  

Monitoring the change is particularly crucial as lean initiatives become more complex and 

integrated and begin to influence the broader strategic and operational aspects of the 

company. It was brought up in the interviews that it seems that sometimes operational 

changes are implemented back-to-back without sufficient monitoring of their practical 

implications or evaluation of their actual outcomes. This is something that must be focused 

on to facilitate continuous improvement and ensure a successful lean transition. The case 

company must determine clear goals and define appropriate measurement methods for the 

lean transition to effectively assess which aspects are successful and which require further 

adjustments. Potential metrics that were brought up in interviews include OTIF, filling rates, 

planning accuracy, deviations, delivery reliability, yield, and carbon footprint as well as non-

numerical measures such as improved cross-functional collaboration. Measuring the impact 

of implementing lean principles on the case company’s carbon footprint would be a solid 

way of integrating lean goals with sustainability goals. KPIs can also be utilized when 

measuring lean performance: in this case, they should include production lead times, 

scheduling and delivery accuracy, and transport utilization rates, for example, to ensure that 

improvements align with the supply chain’s operational priorities – i.e. production 

scheduling, and logistics and delivery execution.  

Lastly, establishing effective change management is crucial, and was also emphasized in 

interviews. Key considerations regarding change management include clear communication 

of objectives, employee involvement, top management commitment and support, and 
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continuous feedback and adaptation. Change management needs to be recognized as an on-

going process where the company must be able to adapt its processes based on realized 

outcomes and feedback – this is precisely what facilitates continuous improvement. 

Moreover, top management must actively support and participate in the lean transition. 

Without visible commitment from the top management, lean initiatives risk being perceived 

as superficial or disconnected from the organization’s broader strategy, leading to low 

motivation among employees.  

5.3.3  Third phase – supply chain -wide integration 

Lastly, as the foundational changes from phase 1 and process improvements from phase 2 

are becoming well-established, it is time to progress to phase 3. This phase is focused 

specifically on institutionalizing lean across the entire organization. Phase 3 is not only about 

addressing more complex challenges but also moving beyond individual improvements to 

create a deep-rooted lean culture that is able to continuously adapt to new changes and 

challenges. Here, the end goal is to ensure that lean becomes a part of everyday work and 

the company strategy, and to facilitate a culture of continuous improvement. 

In this phase, the case company can scale successful practices, utilize more advanced lean 

tools, and overall strengthen processes that facilitate continuous improvement. At this point, 

lean should no longer be viewed as a project but rather an integrated aspect of the business. 

Themes that are particularly relevant at this stage are facilitating a full lean transition and 

cultural change, as well as supplier involvement and cross-organizational integration. 

Regarding a full lean transition and cultural change, embedding kaizen (i.e. continuous 

improvement) into daily operations is key. This could be done through establishing regular 

improvement routines, such as team meetings, workshops, or idea forums, which helps 

create an open environment for employees to share their opinions and ideas – and therefore 

promotes a continuous improvement mindset and environment. This is also a topic that came 

up in a few interviews: some interviewees felt that a more structured and consistent way of 

collecting ideas as well as evaluating and acting upon them would be highly beneficial. A 

thorough cultural change may be particularly challenging to implement due to deeply rooted 

habits, potential resistance to new ways of working, and even a lack of understanding what 

a lean culture means. Since organizational culture may be slow to shift, it is essential that 
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top management consistently reinforces lean values through active engagement, visible 

support, and clear communication. If any of these aspects are lacking, employees may 

perceive lean as just a short-term initiative rather than a meaningful long-term shift. This 

idea could undermine trust and motivation towards lean, ultimately discouraging 

participation and commitment across organization. Lastly, when trying to shift the overall 

organizational culture towards a ‘lean mindset’, lean values should also be integrated into 

recruitment and onboarding practices to ensure that new employees adopt these integral 

values. Additionally, promoting a learning-oriented culture among current employees is 

recommended – this could mean regular review trainings or workshops that enable sharing 

ideas and knowledge across teams. 

In terms of a full lean transition, developing more formal structures for driving lean, such as 

appointing ‘lean coordinators’ across departments could also help promote and sustain lean 

practices. Moreover, establishing systems for recognizing and rewarding lean contributions 

among employees could help maintain motivation and reinforce the value of continuous 

improvement. Lastly, resource allocation plays a critical role here: it was reflected in the 

interviews that there are limited resources dedicated to the development of the sawn timber 

industry as it is perceived as somewhat ‘old-fashioned’. However, for a successful lean 

transition, ensuring time and resources that are allocated specifically for lean work, is 

essential.  

Another central theme in phase 3 is supplier involvement and supply chain-wide integration 

of lean principles and practices. Considering that the company utilizes third-party logistics 

and warehousing services, extending lean beyond the company and facilitating supplier 

involvement and collaboration is essential for a thorough lean transition. Supplier 

involvement and supply chain integration are purposely positioned in phase 3 because they 

represent a more advanced stage of lean implementation, that requires a solid internal 

foundation. It was discussed in the interviews that engaging suppliers to a lean transition 

project could potentially be very challenging due to differing interests and strategic 

objectives. Thus, supplier involvement is quite a complex issue that also requires strategic 

alignment and resource investments. Supplier integration is particularly important as it 

enables more reliable delivery scheduling and improved responsiveness to demand 

fluctuations, which directly supports lean logistics execution. 
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A supply chain-wide integration could be first approached by clearly communicating how 

lean cannot be confined only to internal operations: in order to achieve key lean benefits 

such as reduced lead times, quality improvements, and cost savings, lean must be applied 

throughout the entire supply chain. Moreover, it is essential to discuss the importance of 

close buyer-supplier relationships that are built on mutual trust and respect. Here, practices 

targeted at improving information flows should be extended to suppliers as well. Related to 

this, standardization of processes and lean practices across supply chain partners is 

encouraged – this can help improve flow and reduce variation. Additionally, JIT practices 

could be particularly useful here. Lastly, joint improvement initiatives and supplier 

development programs can be used to drive supplier involvement and engagement. 

Promoting collaborative improvement projects can help identify inefficiencies, engage in 

joint problem-solving, and foster innovation and strengthen overall supply chain 

performance. Suppliers can also be incorporated into value stream mapping projects, which 

is the main method for identifying waste. It is also essential to collect feedback from 

suppliers as well, this way the case company can better understand the suppliers’ perspective 

on key topics and processes, identify any potential barriers to collaboration or lean 

implementation, and collaboratively develop solutions that support both parties’ objectives. 

Establishing open communication with suppliers also helps foster trust and transparency, 

which is essential for a long-term relationship. Supplier feedback may also reveal 

inefficiencies or development areas that may not be visible from the case company’s view-

point. Essentially, building more collaborative relationships with key suppliers and 

subcontractors can enhance just-in-time practices, help reduce lead times, and promote 

shared continuous improvement efforts. 

Lastly, as the lean transition progresses, the case company may begin to expand its lean 

toolkit by introducing more strategic practices and familiarizing with more advanced lean 

tools. This could mean introducing methods that enable deeper analysis of processes, 

improved decision-making, or better alignment with strategic goals. Some tools that could 

be adopted later on include: kanban specifically for suppliers, advanced VSM that includes 

the entire supply chain and subcontractors both up- and downstream, TPM with a focus on 

logistics, tools for planning and optimizing delivery loads, as well as heijunka. Heijunka 

refers to smoothing production by minimizing demand fluctuations by producing consistent 

quantities of products at regular intervals (Alvarez, Avella & Martinez, 2024). While 

heijunka is more related to production, it can also generate significant benefits to supply 
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chain planning and logistics by stabilizing inventory levels, increasing the predictability of 

product availability, facilitating just-in-time deliveries, and smoothing demand patterns. 

Thus, in addition to enhanced production scheduling, implementing heijunka could lead to 

more effective demand forecasting, improved transport planning, and smoother coordination 

with logistics partners in the case company.  
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6  Conclusions 

The journey toward lean transition is rarely straightforward. This case study was set to 

examine the potential ways to implement lean, and the primary aim was to develop an 

actionable plan for approaching a lean transition for the case company. First, the current state 

of the company’s supply chain was analysed to identify any existing inefficiencies and 

challenges. Based on this analysis, a set of tailored recommendations on practical lean 

techniques and tools was formulated. Finally, a phased implementation plan was outlined to 

help guide the case company through a lean transformation in a realistic and sustainable way 

that also considers the unique needs and characteristics of the company. It is however 

noteworthy, that the findings of this thesis, including the identified challenges, should not 

be considered as absolute truths, but rather as insights from an external perspective. 

Ultimately, it is up to the case company to assess and determine which issues are most 

relevant and warrant attention. 

6.1  Main findings  

In summary, this study identified several key challenges that could be addressed through 

implementing LSCM practices: communication and information flows, limited process 

understanding, process inefficiencies, delivery delays, and supplier involvement. These 

issues could be addressed through a variety of lean tools. A phased, challenge-oriented 

approach emerged as the most suitable for the case company – allowing it to prioritize 

foundational issues before scaling lean practices. This approach was also supported by 

interviewee insights.  

In phase 1, the focus should be on addressing basic yet critical issues, such as fragmented 

information flow, insufficient process understanding, and lean training. The most valuable 

lean tools and practices in this phase include value stream mapping, a great tool for 

visualizing all process steps and any potential waste, as well as standardization of procedures 

and visual management. Phase 2 is concentrated on optimizing core processes – specifically 

sales planning, warehouse efficiency, and delivery reliability, while introducing structured 

change management, and establishing clear goals and monitoring systems. Determining 
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clear, strategic goals for what the organization wants to achieve through lean, paired with 

solid methods to measure the development of said goals is crucial. Lastly, phase 3 is aimed 

at institutionalizing lean and establishing a lasting organizational change, with emphasis on 

continuous improvement, strong employee involvement, and supplier integration. Achieving 

a solid lean transformation requires not only technical implementation but also a long-term 

cultural shift, that is further supported by top management commitment and continuous 

learning. These findings demonstrate clearly how lean tools often must be adapted to 

context-specific requirements and constraints. This also perfectly highlights how lean is 

indeed not just about implementing individual tools but fostering broader mindset and 

organizational culture that supports lean principles and continuous improvement. 

6.2  Theoretical and practical contributions  

The findings of this thesis are largely consistent with established lean and LSCM literature, 

particularly in how lean principles contribute to improving efficiency, quality, and 

competitiveness, as well as how lean can support organizations’ sustainability objectives. 

Waste minimization is at the core of lean and is also a theme that consistently emerged in 

data collection – most notably in terms of information flow waste and process inefficiencies.  

It is widely acknowledged in LSCM literature that in a supply management context 

specifically, waste is often generated by improper information flows (e.g. Ruiz-Benitez et 

al., 2018). It is also emphasized by Jasti and Kodali (2015) that identifying and quantifying 

information flow waste is much more challenging than manufacturing waste, if not 

impossible. The need for smooth information flow is further highlighted by the fact that 

LSCM places strong emphasis on effective communication not only within the focal firm 

but also between the firm and its suppliers (Ruiz-Benitez et al., 2018). Information flow was 

also recognized as one of the most foundational issues in the case company as well as a 

potential source of waste. This supports prior research by demonstrating the central role of 

accurate and timely information sharing across the supply chain. The findings further 

emphasize how breakdowns in communication can cause inconsistencies, mistakes, 

duplicate work, and delays or disruptions down the line. Inconsistent information flows also 

undermine cross-functional alignment and supplier collaboration – key elements in LSCM.  
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This study also emphasizes the importance of value stream mapping and standardization 

early on in the lean transition process. The value of VSM in identifying waste is widely 

acknowledged in academic literature, but this study also recognizes its potential from an 

employee-training view-point. Limited process understanding was considered a central issue 

in the case company, and value stream mapping can be an excellent tool for building that 

knowledge among employees. A deeper process understanding could also significantly 

improve operational efficiency and flow by demonstrating the causal relationships between 

individual responsibilities. It is also argued in existing literature that cross-trained employees 

are better able to step in for absent employees without disrupting the flow of processes (Shah 

& Ward, 2007). This finding is in line with the findings of this study: it was suggested in 

data collection interviews that improved process understanding, along with closer cross-

functional collaboration, could help substituting for each other and increase flexibility. Thus, 

promoting cross-functional capabilities and knowledge through training and collaboration is 

key. It also further supports the idea that lean implementation goes beyond technical tools 

and includes capability-building across the organization.  

The findings of this study clearly demonstrate the importance of employee engagement and 

training when it comes to introducing lean into an organization. Lack of collaboration and 

involvement of the entire supply chain and cultural resistance – along with low information 

sharing – have been identified as key barriers to LSCM implementation in academic 

literature (Takeda-Berger et al., 2021). The findings of this study align with research, 

emphasizing that lean transformation is largely cultural. It was reflected in data collection 

interviews that resistance to change could be minimized by sufficient lean training and 

building a strong understanding of what lean means both in theory and in practice, and what 

are the goals of the lean transition. Thus, in the case company, building lean awareness and 

internal capabilities was determined essential, before tackling more complex issues – this 

conclusion would be applicable to most other organizations as well. Sufficient employee 

engagement is also important in terms of facilitating continuous improvement: an 

environment of open discussion lowers the bar for employees to bring out development 

ideas, for example.  

It is also argued in academic literature that incorrectly implementing lean tools may lead to 

decreased confidence in lean methods among employees as well as increased process 

inefficiency – among other things (Naeemah & Wong, 2023). This perfectly demonstrates 
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the crucial role of lean training and establishing a solid core understanding before 

introducing more complex tools or practices. These findings are particularly relevant to the 

case company, where limited process understanding and experience with lean were 

considered challenges. As highlighted in this study, prioritizing foundational tools such as 

VSM and standardization early-on can help build necessary capabilities and knowledge. 

Conversely, the correct lean tool selection can reduce both employee stress and customer 

complaints (Naeemah & Wong, 2023). The phased approach proposed in this study supports 

this logic by promoting gradual lean adoption. This not only increases the chances of success 

but also helps sustain employee motivation.  

Improved efficiency through waste minimization is at the core of the lean ideology (Womack 

& Jones, 1996), and the principle is strongly reflected in the findings of this study. Process 

optimization emerged as a central theme in the empirical research. The processes that are 

most critical in terms of inefficiencies and waste generation can be quite specific to 

individual companies – accordingly, the issues recognized in this thesis are unique to the 

case company, although other organizations in the industry may face similar challenges. This 

finding emphasizes the need to adapt optimization efforts and lean tools to specific 

organizational strategies and goals. This insight is particularly relevant if the proposed 

implementation plan is applied to different organizational contexts.  

Continuous improvement is discussed in nearly all academic LSCM literature and is at the 

very core of the lean philosophy. It is also emphasized by Shah and Ward (2007), sustaining 

lean requires clear goals, metrics and change leadership. To facilitate continuous 

improvement, establishing both solid change management techniques as well as clear 

monitoring is crucial. This is also something that emerged from data collection: it was 

discussed that the case company sometimes tends to implement organizational changes and 

then not follow through with them sufficiently. This further demonstrates the need for 

determining clear measurement methods for tracking the success of lean implementation. 

Reflecting on the balanced scorecard measurement tool proposed by Garcia-Buendia et al. 

(2022), this type of an approach could be particularly useful for the case company as well. 

A balanced scorecard helps to consider and combine various metrics from different business 

perspectives. For the case company specifically, on-time delivery, customer satisfaction rate, 

responsiveness to customer demands, and employee engagement could be particularly useful 

metrics in terms of a lean transition – these are all central themes that emerged from data 
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collection. Some other metrics, such as carbon footprint and OTIF rate, were also discussed 

in interviews, and balanced scorecard approach could help include these metrics in lean 

measurement methods. In the end, it is crucial to recognize lean as an on-going 

transformation, not a one-time project. This is what makes sufficient monitoring, change 

management, and continuous improvement particularly important.  

Supplier management has been widely recognized as a key factor in LSCM, and is 

emphasized, for example, in Jasti and Kodali’s (2015) LSCM framework. In this study, 

supplier collaboration was identified both a current gap and a potential future barrier. Lack 

of trust in supply chain partnerships as well as lack of collaboration and involvement of the 

entire supply chain are recognized as significant lean barriers in academic research (Takeda-

Berger et al., 2021; Berger et al., 2018). This study suggests that streamlining supply chain 

processes, establishing mutual goals, and building trust could help align operational 

objectives and improve collaboration. This also further underlines the importance of supplier 

involvement in lean planning. This study recognizes that supplier integration in lean can be 

particularly challenging, which is why it is suggested that these actions are taken only in 

phase 3.  

To summarize, value, waste, and flow are recognized as foundational concepts in lean in 

academic literature. This study also emphasizes value creation from the customers’ 

perspective and recognizes VSM as a foundational tool, supporting the principle of 

visualizing value-adding and non-value-adding steps. Both existing literature and the 

empirical findings of this thesis highlight that waste is not limited to physical resources. This 

study demonstrates that waste in information flow and process understanding is equally 

disruptive and even harder to detect. The phased lean transformation proposed in this thesis 

also aligns with the flow-principle of lean by emphasizing smoother and more predictable 

flows – specifically through standardization and stronger process understanding. Moreover, 

the findings suggest that process improvements in sales planning, warehousing and dispatch, 

for example, ultimately improve value flow to the customer as well. Lastly, emphasis on 

institutionalizing continuous improvement in phase 3 aligns well with the principle of 

continuous improvement and further reinforces that lean is not a one-time project but a 

cultural and strategic shift.  

As was discussed in the introduction, a need for additional case study research on lean supply 

chain management has been recognized as a future research topic in prior academic 
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literature. This thesis provides insights into the application of LSCM specifically within the 

forest and sawn timber industries, which have been somewhat under-researched previously. 

A case study like this provides valuable insights into the practical implementation of lean, 

highlighting potential challenges and considerations that real companies encounter – some 

of which may not be fully addressed in theoretical discussions. For this reason, conducting 

further case study research is essential. Given the unique industry characteristics – such as 

heavy reliance on export markets, emphasis of cost competitiveness, pressure on material 

efficiency due to raw material availability and price as well as increasing sustainability 

concerns – conducting further research on how LSCM could be applied and leveraged in the 

sawn timber industry is also crucial.   

It has also been proposed in prior academic literature that exploring how human factors – 

including training, motivation, and engagement contribute to competitive advantage – 

contribute to competitive advantage, as well as how LSCM practices should be designed to 

promote employee engagement and motivation (Khawka et al., 2024). This thesis does offer 

some solid contributions specifically to the role of employee training and engagement in a 

lean transition process. The findings of this study clearly demonstrate the major role 

engagement can have in building motivation and trust in lean among employees as well as 

the overall success and sustainability of the change. The findings also suggest that investing 

in lean training and building a solid foundation of knowledge can help reduce resistance to 

change among employees. These insights can be particularly valuable to managers exploring 

lean implementation in organizations.   

The main contribution of this thesis is that it proposes a practical and realistic phased 

approach to a lean transition. While the findings of this study are partly very company-

specific, the underlying framework and foundation of the plan is applicable to other 

organizations where lean is not yet widely adopted. The proposed plan is based on building 

momentum through easy-wins and raising awareness on lean and gradually expanding to 

more complex lean tools and solutions. This approach supports the idea that lean is not just 

a simple toolkit, but a strategic and iterative process that is facilitated by organizational 

learning. The proposed plan emphasizes foundational elements, such as information flow, 

employee engagement, and process transparency that are universally relevant issues. It also 

highlights the importance of aligning change management and performance monitoring with 

clear lean objectives.  
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6.3  Limitations and further research 

In terms of future research, there is a clear need for further exploration of the specific context 

of the forest and sawn timber industries. Studying the unique characteristics, operational 

constraints, and industry-specific challenges of these industries could provide valuable 

insights into how LSCM principles can be effectively adapted into these contexts. While this 

thesis briefly covered some barriers to LSCM implementation in the literature review, a more 

in-depth analysis on how industry characteristics contribute to such barriers could be 

particularly beneficial. Interview findings of this thesis highlighted some unique industry 

demands, as well as a highly traditional and even conservative industry culture – these were 

considered potential barriers to lean adoption. This further underlines the relevance for 

further academic research into LSCM in this industrial context.  

As mentioned, this thesis has provided some insights into the human factors contributing to 

lean implementation. This is also a potential future research area: It was brought up in data 

collection that the sawn timber industry is somewhat old-fashioned. Therefore, it would be 

beneficial to explore if and how such industry mindset should be considered and adapted to 

in a lean transition process. Moreover, regarding resistance to change, further research could 

be conducted on its role as a lean barrier. 

Some limitations of this thesis were discussed in methodology already. In summary, key 

limitations of this study include the methodological approach, limited data collection, 

theoretical limitations, and potential researcher’s bias. A single case study approach may 

provide a somewhat limited view of the research topic, whereas a multiple case study 

approach would have allowed for comparisons between different organizations and 

therefore, provided deeper insights. Data collection was also limited due to available time 

and resources – including the number of interviewees. Including more participants in data 

collection interviews, for example from different business units, could have provided a wider 

perspective. Moreover, expanding the scope of the research to include supply chain 

processes such as customer service or product management, could have provided valuable 

insights and even altered the outcomes of this study. Theoretical limitations include both 

excluded topics relating to lean, such as six sigma and agile methodologies, and a limited 

number of academic sources. Lastly, researcher’s bias and other researcher-related 

restrictions may contribute to the limitations of this study: Qualitative studies tend to rely 
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heavily on interpretations, which can differ significantly between individuals. Moreover, as 

an outsider, the researcher’s knowledge and understanding on the case company is limited, 

which may result in incorrect interpretations and some unreliable conclusions.    
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Appendix 1. First round interview questions.  

1. What is your background in the company and what are your main responsibilities? 

2. How would you describe the current state of the supply chain and supply chain 

management in the organization? 

3. How do you perceive the impact of supply chain management on the organization's 

performance and competitiveness? 

4. How does cooperation within the supply chain work? 

5. What’s the relationship between supply chain efficiency and customer satisfaction like? 

6. Is supply chain efficiency measured in the company in any way? How? 

7. What strengths do you see in the organization's down-stream supply chain? 

8. What weaknesses or potential bottlenecks do you see in the downstream supply chain? 

9. What do you believe these challenges stem from? 

10. Do you think these challenges are permanent, or could they be resolved somehow? 

- Have any attempts been made to solve these problems? If so, what? 

11. What do you know about lean management principles or the application of lean to supply 

chains, i.e., lean supply chain management? 

12. Do you know if any lean practices or tools are currently utilized in the organization, either 

in production or the supply chain? 

13. Do you know if there have been any lean initiatives or has lean been discussed in the 

company before? 

14. Do you know why these specific tools are utilized? 

15. Do you consider these tools effective?  

- What positive impacts have you observed from the implementation of lean? 

16. In your opinion, how could supply chain efficiency be improved to promote better 

performance and competitive advantage? 

17. Can you think of any examples of smaller changes even, that have led to improved supply 

chain efficiency?  

18. Which lean practices would you consider most beneficial or easiest to implement in the 

organization's supply chains? Why these? 

- Which would best address the mentioned challenges / which could be applied from 

production to the supply chain? 

19. What would you consider the biggest challenges or barriers to lean implementation to be? 

20. How do you think the success of lean could be measured? 

21. What factors do you think should be considered when developing the implementation of 

lean principles and practices in the supply chain? 
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22. Which parties should be included in the planning and implementation of lean? 

23. What would you consider a realistic timeline for the implementation of lean? 

24. Is there anything else you’d like to add – anything I should know or anything you want to 

ask me? 
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Appendix 2. Second round interview questions.  

1.  Are there any recurring problems or challenges in the company’s supply chain (e.g. 

delays, quality issues, etc.) and how you think these impact the supply chain’s 

performance? 

2. How are potential deviations in the supply chain handled? Are there clear procedures and 

responsibilities in place for incidents or problem situations? 

3. How quickly can the supply chain adapt to changes, such as fluctuations in demand or 

delivery disruptions? 

4. How is demand forecasted? How accurate are the forecasts usually? 

5. Are there any stages in the supply chain processes where inefficiencies or waste have been 

observed (e.g. waiting, unnecessary motion, inappropriate processing, etc.) and how could 

these be reduced in your opinion? 

6. How are employees encouraged to bring up development ideas or report problems they 

observe in the supply chain? 

7. How are customer needs and customer value currently identified at different stages of the 

supply chain? 

8. How should the success of lean implementation and the improvement of supply chain 

efficiency be monitored and evaluated? 

9. Do you think employees need specific training or resources to ensure effective 

implementation of lean practices?  

 


