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In the rapidly changing industrial landscape, the focus on environmental sustainability is
continuously growing, driven by consumer preferences for green products and strict
regulations. This trend is guiding companies in the discrete manufacturing sector towards
adopting greener economies and more sustainable operational practices. Under the European
Green Deal, the European Union (EU) and European Economic Area (EEA) have initiated
a transition with the ambitious target to achieve climate neutrality by 2050. Lean ideology s
focus on efficiency and waste reduction, concerning both operational and material waste,
matches the Green Transition's objectives and offers a pragmatic approach to improve
operational sustainability. This thesis explores the synergy between Lean and the Green
Transition, focusing on how Lean practices—specifically the Plan Do Check Act (PDCA)
and the 58S tools—are applied within this specific context. The goal is to align with efforts
to reduce waste in all its forms and improve resource efficiency.

The research identifies significant intersections between Lean principles and Green
Transition goals, which include operational and material waste reduction, resource
efficiency, process optimization, and continuous improvement. When utilized correctly,
these alignments help to reduce energy consumption, streamline material use and increase
ecological efficiency, thereby ensuring compliance with sustainability regulations.
However, incorporating Lean for the Green Transition also presents challenges, including
the need for a cultural shift towards sustainability, the hardships of aligning Lean practices
with Green objectives and incorporating continuous improvement to be a core value in a
company.

In conclusion, integrating Lean practices for the Green Transition offers a strategic approach
for EU and EEA discrete manufacturing companies to deal with the challenges of sustainable
transformation. Adopting Lean practices helps to efficiently enhance environmental
performance, align with regulatory demands, and secure a competitive edge in the changing
market landscape.
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Nopeasti muuttuvassa teollisessa ympadristossa keskittyminen ekologiseen kestivyyteen alati
kasvaa kuluttajien mieltymysten ja tiukkojen sdddosten ohjaamana. Tdméi trendi ohjaa
kappaleteollisuussektorin yrityksid kohti vihreampaa taloutta ja kestdvampié toimintatapoja.
Euroopan vihredn kehityksen ohjelman (Green Deal) myd6td Euroopan unioni (EU) ja
Euroopan talousalue (ETA) ovat kdynnistdneet siirtymén, jonka kunnianhimoinen tavoite on
ilmastoneutraalius vuoteen 2050 mennessi. Lean-ideologian pyrkimys tehokkuuteen seki
hukan ja jatteen vihentdmiseen vastaa Vihredn Siirtymén tavoitteita ja tarjoaa kdytdnnollisen
lahestymistavan operatiivisen kestivyyden parantamiseksi. Tdssd tutkielmassa tutkitaan
synergiaa Leanin ja Vihreédn Siirtymén vililla, keskittyen sithen, miten Lean-menetelmii—
erityisesti PDCA (Plan Do Check Act) ja 5S tyokaluja—sovelletaan tissd kontekstissa.
Tavoitteena on pyrkid yhdistimddn toimet hukan ja jitteen vidhentdmiseksi sekd
resurssitehokkuuden parantamiseksi.

Tutkimus tunnistaa merkittdvid yhtymidkohtia Lean-periaatteiden ja Vihredn Siirtymdn
tavoitteiden vélilla, kuten hukan ja jitteen vihentdminen, resurssitehokkuus, prosessien
optimointi ja jatkuva parantaminen. Oikein hyOdynnettynd, ndmi linjaukset auttavat
vihentdméédn energiankulutusta, tehostamaan materiaalinkdyttod ja lisddmiin ekologista
tehokkuutta, samalla varmistaen yhteensopivuus kestivyyssdddosten kanssa. Kuitenkin
Leanin tuomisessa osaksi Vihredd Siirtymdd on myds haasteita, kuten tarve
kulttuurimuutokseen kohti kestdvyysajattelua, Lean-menetelmien ja vihreiden tavoitteiden
yhteensovittaminen vaikeudet sekd jatkuvan parantamisen sisdllyttiminen yrityksen
keskeiseksi arvoksi.

Yhteenvetona voidaan todeta, etti Lean-menetelmien integrointi Vihredn Siirtymén
edistdmiseksi tarjoaa strategisen ldhestymistavan kestdvin muutoksen haasteisiin EU:n ja
ETA:n kappaleteollisuudessa. Lean-menetelmien omaksuminen auttaa tehokkaasti
parantamaan ympdristosuorituskykyé, sopeutumaan siéntelyvaatimuksiin ja varmistamaan
kilpailuedun muuttuvassa markkinatilanteessa.
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1 INTRODUCTION

In recent years, the necessity for industries to shift towards more sustainable practices has
grown rapidly, making it crucial for businesses to align with the growing environmental
consciousness of modern society. This trend is not only driven by the evolving preferences
of consumers who favor environmentally friendly and reusable products, but also by the
broader implications for corporate responsibility and sustainability from investors and
regulatory institutions. (European Commission, 2024a; Lee, 2008; Moisander, 2007;
Simdes, Stancu and Grigore, 2021,1). As awareness and demand for eco-friendly products
arise, companies are increasingly motivated to embrace green initiatives, enhancing the
transition towards sustainable business operations. This shift to economically sustainable
growth, responsibility and environmental friendliness according to the European Union
(European Commission, 2024b) and the Ministry of the Environment of Finland (2024) is

called the Green Transition.

According to the information of the European Union regulatory institutions (European
Commission, 2024a; European Council, 2024) and more specifically by the European Green
Deal, companies are mandated to adopt green and renewable business practices in the near
future. The European Green Deal is targeted to change the EU economy and make it more
sustainable by transformation of climate and environmental challenges into opportunities
(European Commission, 2024a). Utilizing the data from the Eurostat (2024) and
Macrotrends (2024) the overall contribution of the manufacturing sector is around 15%,
which means that the sector has a very important role in the EU economy. Thus, the sector
has a significant portion of the responsibility in achieving the EU's ambitious Green
Transition goals aiming to achieve a significant reduction of greenhouse gas emissions by
2030, and climate neutrality by 2050 (European Council, 2024; European Commission,
2024a). Therefore, the manufacturing sector across Europe and within the European Union

(EU) stands at the forefront of this transformative journey towards the Green Transition.

Drawing from the European Free Trade Association (2020) and Standing Committee of the
EFTA States (2013) the regulations of the European Green Deal extend also to the European
Economic Area (EEA). The EEA includes beside all EU countries also three countries of the



European Free Trade Association (EFTA): Norway, Iceland and Liechtenstein (Cordero-
Moss, 2022). The EEA agreement is all about adaptation of EU legislation covering the four
areas: the free movement of goods, services, people and capital, but it also covers
cooperation in related areas such as environment (Standing Committee of the EFTA States,
2013) Therefore, many of the initiatives and regulations introduced under the EU’s European
Green Deal are relevant also to EEA countries (European Free Trade Association, 2020).
Given these facts this ensures a uniform application of the EU's single market rules and
promote a greener economy throughout the EEA. In this way the EEA countries can both
contribute to and benefit from the EU's ambitions for a sustainable future and Green

Transition.

1.1 OBJECTIVES AND RESEARCH QUESTIONS

The objectives of the thesis are to provide a comprehensive understanding of the potential
and benefits of integrating Lean methodologies with the Green Transition in the discrete
manufacturing in the EU and EEA. The aim is to investigate how Lean can be effectively
integrated with the Green Transition to provide customer added value and to enhance
operational efficiency and environmental sustainability. Also to comprehend what roles
internal and external groups, such as customers, suppliers, employees and the community,
play in this process and how they affect the planning and implementation. The thesis will
shed light and produce practical knowledge on the valuable benefits and offer a structured
framework and concrete integration tools, witch discrete manufacturing companies in the
EU and EEA can use as a supporting guideline to combine Lean methodologies with the

Green Transition.

Given the current relevance of the thesis topic, it is aimed to delve deeper into previous
research on the subject. This will include a detailed overview of the Lean philosophy,
principles and tools and how they align with sustainable Green Transition practices. A Case
study from EEA's Norway discrete manufacturing sector is provided as a real-world
example and to tie the alignment of the theories to already existing practices. The thesis aims
to answer the research questions set out below as comprehensively as possible based on

academic and scientific literature and other relevant sources.



Main Research Question:

“What is the role of Lean ideology in the strategic framework of the Green
Transition?”

Sub Research Question:

“What is the common ground between the Lean principles and the Green

Transition?”
This study focuses on how the Lean approach affects a company's strategy during the Green
Transition. The key area of interest is the complex relationship between a company's Lean
principles and Green practices, while maintaining production efficiency. The main research
question investigates the role of Lean ideology in the strategic framework of the Green
Transition, positioning complex relationship between a company's Lean ideology and its
interactions with the stakeholders as the focal point of the study. The sub-research question
focuses more in-depth with exploring the common ground between the philosophy of Lean
principles and the Green Transition, alongside the expectations, needs, challenges and
opportunities that customers, suppliers, employees and the community set for the company
in the Green Transition. Through these questions, the study aims to assess the effectiveness
of Lean ideology in facilitating a successful Green Transition, identifying potential

challenges and opportunities for future research.

1.2 METHODS AND LIMITATIONS

To explore the potential of the integration of Lean practices and tools with the Green
Transition, different methodological approaches are applied. The thesis is conducted as a
systematic literature review (Salminen, 2011, 9-11), while also incorporating Case study
analysis. A literature review compiles research on the topic and offers an overview of the
subject matter (Salminen, 2011, 3-5). A systematic literature review on the other hand is a
methodologically rigorous review that takes a methodical and thorough approach to
identifying, evaluating, and synthesizing all relevant publications on a certain research
subject. It tries to reduce bias by methodically choosing and assessing papers using clear,
reproducible criteria (Johansson et al., 2007, 4-6; Salminen, 2011, 9-11). The sources used
are related to the topic and will mainly include theoretical literature, empirical studies and

other relevant academic literature. To provide a comprehensive and up-to-date view of the
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EU, EEA, EFTA and the chosen Case company there are reliable online web sources also
used. The Case study analysis focuses on EEA discrete manufacturing company in Norway,
who have incorporated Lean practices into its Green Transition strategy and used Lean to
make operations environmentally sustainable. This used Case study is found from Planet
Lean. As presented in Table 1 the academic sources used in research are found from LUT-
Primo, Google Scholar and Scopus. Online web sources used are from the relevant entity's
official websites. Mainly the sources are in English, but also some sources which are only

found in Finnish are used. The most relevant search words are also found in Table 1.

Table 1. Significant information sources and search words

Search engine Database Key search words
LUT Primo Scopus Green Transition
Google Scholar Lean

Discrete manufacturing

EU and EEA

Environmental sustainability
Plan Do Check Act (PDCA)
5S

Limitations for this research is to find broad and detailed information about how
manufacturing companies operate internally and the different levels of their dedication to
green practices. The topic of the Green Transition is relatively new, and this is also shown
in the academic literature that is found on the topic. Limitations for this thesis is also to only
view the EU and EEA discrete manufacturing industry. In this thesis there are only two most
relevant Lean tools examined that can be applied to the Green Transition. Only two tools are
chosen to provide a comprehensive overview of the possibilities and ways of
implementation. Furthermore, only one relevant Case study is investigated, which is also a

limitation factor.
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1.3 STRUCTURE

The thesis is structured from several parts to provide a logical flow from theoretical
frameworks to practical implications to ensure a logical and comprehensive coverage of the
topic (Figure 1). Following this introduction, Chapter 2 explains the concept of Green
Transition, its objectives, relevancy, and changes in organizational practices. Chapter 3
discusses the Lean philosophy and ideology, including its definition, objectives and
relevancy. Furthermore, it dives into the selected Lean tools supporting Green Transition.
Chapter 4 analyzes the role of Lean ideology within the strategic framework for Green
Transition. Defining customer value in Green Transition, investigating ecological efficiency
in Lean principles and incorporating Lean in the management practices are at the center of
this Chapter. Chapter 5 presents how the chosen tools contribute to the Green Transition and
furthermore how these tools can be implemented to a company’s operations. Also, a Case
study of the implementation of Lean practices in process optimization within the Green
Transition is examined. The thesis concludes with Chapter 6, providing the findings and

conclusions drawn from the research.

The Role of Lean
Ideology in Green
Transition Strategy
Framework

Green Transition Lean Ideology

Figure 1: Structure of the thesis

The ideological and conceptual structure of this thesis is explained in Figure 2 and is
progressing accordingly to the five sectors. Section one and two are theory-based and explain
the needed and relevant information of the Green Transition and Lean ideology. In section
three, the theory of Green Transition and Lean are combined to find the common areas of
intersection between the two ideologies, thus adding value to the work by using pre-existing
knowledge to reform new findings. Once the overlapping areas have been identified this
information will be implemented in sections four and five. In section four the knowledge is
used as a base to examine the Green Transition strategy framework while taking into
consideration the Lean ideologies. The same findings from section three are used in section

five to review the implementation of Lean practices in prosses optimization within Green
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Transition. Both the fourth and fifth sections are based on the third section, and they also

connect and expand on each other, as shown in Figure 2.

Figure 2: Merging of the concepts within different sections
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2 GREEN TRANSITION

This Chapter explores the basic concepts of Green Transition. It provides understanding
about its definition, objectives and relevancy. It also expands on the subject of changes in
organizational practices in regard to the Green Transition. Furthermore, this section delves
into opportunities organizations can have by aligning with the principles of the Green
Transition, emphasizing the importance of integrating sustainability into the core values and

operations of businesses.

As stated, before the Green Transition in the EU and EEA symbolizes an action towards
sustainability and heigh environmental responsibility of the companies. It is a global shift
towards more environmentally friendly economy. It is not only a response to regulatory
pressure from different regulatory bodies and the European Green Deal (European
Commission, 2024a), but also a strategic decision and adaptation to changing customer

values and market demands (Moisander, 2007).

2.1 DEFINITION, OBJECTIVES AND RELEVANCY

The Green Transition is a global shift towards a more sustainable and environmentally
friendly economy. It is about changing the way we live. The Green Transition is targeted to
reduce carbon emissions, promote renewable energy resources and minimize the
environmental impact of human activities (Ministry of the Environment of Finland, 2024).
It needs actions within technological innovation, changes in policy and regulation and
adjustments in individual and collective behavior towards more sustainable practices

(European Council, 2024; Moisander, 2007; S6derholm, 2020).

As reported by the Ministry of the Environment of Finland (2024) the goal of the Green
Transition is to achieve a balance where economic development can go-on without causing
environmental harm. The modern society must concentrate on the Green Transition and
rethink traditional economic growth models to support sustainable development (Jackson,

2013, 121-142). In a frame of a manufacturing company, the Green Transition means the
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process of transformation of traditional manufacturing and operation models into more
sustainable and environmentally friendly practices. This means that such initiatives and
strategies must be implemented, that will help to minimize environmental impact, save
resources and reduce carbon emissions throughout the company's operations, supply chain
and products. (Ministry of the Environment of Finland, 2024). This for example can be
implementation of clean technologies or a shift towards circular economy practices. Based
on the information presented it can be stated that, the Green Transition is not driven by just
policy initiatives and legislations from the EU but is a genuine response to the urgent need

of addressing climate change.

Nevertheless, the EU supports the Green Transition through the Green Deal that offers
regulations, and different initiatives and practices, to push companies to environmental
friendliness (European Commission, 2024c). The target of Green Transition is to reshape the
industrial landscape in EU and EEA, but also actively promote sustainability and
environmental stewardship in its operations. It also focuses on fostering green innovations
and securing a sustainable future for the industrial companies. The European Union wants
to become a global leader in sustainable industrial practices and a strong example of

integration of economic activities with ecological consciousness (European Commission,

2024c).

2.2 CHANGES IN ORGANIZATIONAL PRACTICES

The Green Transition plays an important role in organizational change within the industrial
sector, because it drives companies to rethink their operations, supply chains, and business
models. Organizations must make a cultural shift towards sustainability, innovation, and
long-term thinking (European Council, 2024). They must adopt sustainable practices to
comply with regulations and to stay competitive while meeting consumer demands for
greener products (Moisander, 2007). Furthermore, they must reduce the risks associated with
climate change and resource scarcity (de Souza Barbosa et al., 2023; Oksman et al., 2021).
The Green Transition offers opportunities for growth, because companies which are leaders
in sustainability can develop new markets and improve efficiency, while enhancing their

brand reputation (Tarnovskaya, 2023, 76-77)
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Expanding upon the knowledge provided by European Commission (2024a; 2024c), within
the European Union and EEA (European Free Trade Association, 2020) organizational
change is increasingly driven by legislative framework and different motivations. For
example, the European Green Deal Industrial Plan includes rules for adopting greener
practices. It also offers support through various grants and incentives, like green taxes.
(European Commission, 2024a; European Commission, 2024c). Reflecting on these
findings, this dual approach not only mandates companies to adapt to stricter environmental
standards but also eases this transition by reducing the financial burden of such
transformative actions. Consequently, organizations are prompted to overhaul their
operational processes, innovate in eco-friendly technologies, and restructure their business

models to align with these EU directives and assist themselves with financial benefits.

The Green Transition faces challenges such as the need for large investments, skilled
managers and strong teamwork among governments, industries, and the society (Leng and
Hu, 2024; So6derholm, 2020; Tarnovskaya, 2023, 26). Because these efforts are essential to
lead and support sustainable growth, it can be extremely challenging for companies to start
and succeeded in their Green Transition. However, the long-term benefits of a greener, more
sustainable industrial sector, which is contributing to the well-being of our planet and the

future generations are undoubtable.
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3 LEAN IDEOLOGY

This Chapter delves into the fundamental principles of Lean Ideology, its origins, definition,
and tools. The explanation begins by examining the roots of Lean Ideology, showing its
significant evolution from a manufacturing philosophy to a comprehensive approach to
organizational efficiency. The main principles of Lean such as just-in-time (JIT) production,
quality management, customer added value and working together, have been instrumental in
shaping modern industrial operations (Womack and Jones, 2010, 11-37). The Chapter also
offers insights into how Lean tools can be used to achieve maximum impact and how to
foster continuous improvement in production. Examining the Lean definition, objectives,
and relevancy is a crucial part of understanding the ideology. Outlining the historical
evolution of Lean, starting from the Toyota Production System to becoming a western
concept (Liker, 2020, xxxvi-xlv) and its adoption and adaptation across diverse sectors.
Also, at the core of this Chapter is highlighting the seven types of operational waste (Muda)
identified within Lean methodology, as well as discussing the significance of continuous
improvement (Kaizen) and working together (Imai, 1986 3-8, Womack and Jones, 2010, 11-
32).

Furthermore, examining Lean tools supporting Green Transition is an important aspect. The
focus is on theoretical methodologies within Lean that are relevant to this thesis. First the
exploration of Kaizen, emphasizing its role in fostering a culture of continuous, gradual
improvements and its direct contributions to enhancing environmental sustainability. Then,
digging deeper into Lean continuous development techniques like Plan Do Check Act
(PDCA) and 58S (Sort, Set in Order, Shine, Standardize, Sustain). (Womack and Jones, 2010,
17-37, 140). The PDCA tool provides a methodical strategy to designing, testing, and
implementing improvement methods, resulting in a long-term competitive advantage
(Isniah, Purba and Debora, 2020), that can be utilized in environmental sustainability. The
other Lean tool focusing on continuous development is the 5S, with its potential to create an
organized and efficient (Liker, 2020, 1-7e), and therefore environmentally friendly

workspaces.
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3.1 DEFINITION, OBJECTIVES AND RELEVANCY

According to the work of Womack, Jones and Roos Lean ideology is seen as a synonym
with efficiency and streamlined operations across various industries worldwide (Womack,
Jones and Roos, 2007, 12-13). Lean's core principles are focusing on customer value,
operational and material waste elimination and continuous improvement with the
involvement of the community. Lean practices help provide higher quality products or
services to customers more efficiently and affordably, aiming to minimize costs and save

time. In Lean waste is identified as any activity that does not add value to the customer.

Lean places the customer at the heart of all operations. By recognizing that the customer
always comes first and the customer defines the value, organizations can better align with
the customer needs, which can result in improved customer satisfaction, loyalty, and
business performance. It is crucial to know what customers really want. If customers feel
that their needs are not being met or that they are paying for features they do not actually
value, their satisfaction and loyalty may decrease. This misunderstanding of customer needs
can lead to several issues such as misuse of resources, reduced customer satisfaction,

competitive disadvantage and business profit loss. (Womack and Jones, 2010, 11-16)

To understand and to eliminate operational waste is a crucial goal for an organization, which
wants to implement Lean ideology effectively. Lean identifies 7 different types of
operational waste, often referred at by Japanese term Muda. All seven wastes are processes,
which requires costs and time, but don't add anything that customers are willing to pay for.
As presented and explained in Table 2 the seven types of operational wastes are:
overproduction, waiting, transport, overprocessing, inventory, motion and defects. (Sheikh-

Sajadieh et al., 2013)
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Table 2. 7 types of operational waste (Ohno, 2019, 42-43; Raaz and Aman 2020)

Waste Definition of Operational Waste

Overproduction Producing more than is needed or before is needed.

Waiting Idle time and unnecessary waiting by employees or machines.

Transport Unnecessary movement of products or materials between
processes.

Overprocessing Doing more work or using more materials than is needed by the
customer.

Inventory Too many products or materials not being processed.

Motion Unnecessary movement, walking, bending, searching by people
that do not add value to the process.

Defects Production of faulty products or services that do not meet
customer standards and require rework or repair.

As previously mentioned, another core concept of Lean, beside focus on continuous
improvement and the efficient use of resources, is a working together with people (Womack
and Jones, 2010, 31-32). It is targeted to recognizing the value of every individual within an
organization, to foster a culture of mutual respect and to empower employees at all levels in
the organization. Minimizing operational waste and maximizing customer value is possible
only through people. (Hines, 2022). Therefore, it is not possible to achieve it only through
instructions from supervisors or managers, but only through the commitment of every
individual in the organization. When people feel respected and valued, they are more likely
to be motivated, take initiatives and contribute to continuous organizational success, this
leads to higher levels of employee satisfaction, increased engagement and improved business

results (Moore and Hanson, 2022).

The Toyota Production System (TPS), developed in Japan by Toyota first introduced the
methods of Lean manufacturing. These principles are continuous improvement (Kaizen),
automation with a human touch (Jidoka), elimination of operational waste (Muda), the
smoothing of work (Heijunka) and Just-In-Time (JIT) production, where materials and
products are only produced as needed. (Liker, 2020, xlvii-4e). However, the wider

understanding of the concept of Lean and Lean management was introduced in the
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groundbreaking book published in 1990 “The Machine That Changed the World: The Story
of Lean Production” that was written by James Womack and Daniel Jones (2010). This work
is an examination of how Japanese manufacturers, especially Toyota, significantly improved
production processes. The book explains how Lean production is fundamentally different
from both the mass production and the craft production methods. The core of Lean
production is the pursuit of waste elimination— including both operational and material
waste —, continuous improvement, and a deep focus on value as defined by the customer
(Womack and Jones, 2010,11-18). This work provides a strong framework that has been

used since across different sectors of the Western economy.

In the manufacturing industry the concept of Lean production is a systematic approach which
is aimed to improve efficiency and eliminate operational and material waste, streamline
processes, reduce errors, enhance flow and contribute to a more sustainable and customer-
focused business model (Ciarniené and VienaZindien¢, 2012). By continuously seeking ways
to eliminate both operational and material waste, Lean enables organizations to operate more
sustainably and to combine economic success with environmental responsibility. In Lean
philosophy, several specific types of operational waste are identified (Sheikh-Sajadieh et al.,
2013.), each of which represents an opportunity for improvement and efficiency gains. By
closely examining the concept of operational waste and material waste, companies can take
targeted actions to eliminate inefficiencies. For example, reducing operational waste such as
unnecessary transport steps in a factory can streamline production processes, while
addressing material waste, such as minimizing scrap metal generated during manufacturing,
can significantly reduce costs and environmental impact. By closely examining the concept
of waste companies can take targeted actions to eliminate inefficiencies. By doing this, they
create added value for customers who prioritize sustainability. Value in Lean is defined by
what the customer is willing to pay for (Womack and Jones, 2010,11-16). It is all about
meeting or even exceeding customer expectations with the product or service provided. In
the context of the Green Transition, value increasingly incorporates environmental
sustainability. Customers recognize additional value in products manufactured with minimal
environmental impact — those that conserve natural resources, reduce carbon emissions,

and promote social responsibility (Aibar-Guzman and Somohano-Rodriguez, 2021).
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3.2 LEAN TOOLS SUPPORTING GREEN TRANSITION

Kaizen, a cornerstone of Lean methodology, embodies the philosophy of "change for the
better". This Japanese strategy involves a collaborative effort, engaging employees at all
organizational levels to foster regular, incremental enhancements, particularly in
manufacturing processes. The integration of Kaizen into the company's operations facilitates
a culture where practices are continuously evolved and optimized. By promoting the
collective talents and insights of its workforce, a company can form a strong mechanism for
ongoing improvement using Kaizen as a main method. (Imai, 1986, 3-8; Singh and Singh,
2009; Reke, Gras, Powell, 2023). Drawing on the information provided, it can be stated that
this approach can lead to significant benefits in sustainable practices. These include
minimizing material waste, enhancing energy efficiency and refining logistics to reduce
emissions. This is in line with the goals of the Green Transition, ensuring that sustainability

becomes to the core of the company's operations and culture.

Referring to the studies of Reke, Gras and Powell (2023) on top of Kaizen meaning change
for the better —it also entails follow-up and ownership. It calls for us to own the change and
follow up on it to make sure that it works in the real world, before moving on to the next
change. Western business management, with its emphasis on functions and silos, has taught
us that the most senior managers are responsible for defining and deciding the change, that
middle managers are responsible for implementing it, and that the front-line staff are usually
left to deal with the consequences. In Kaizen approach to change, the manager who makes
the change really owns that change and is responsible for making it work for front-line
people as well — making sure that the work of front-line people becomes easier, not harder —
and ensuring that the quality of the product (or service) gets better, not worse for the
customer. The same goes for changes to production processes or organizational changes.
There is clear ownership to form the change and make sure it works, for the better, and as a
result develop both the business and the people. The Lean is all about people, but people
centricity without clear engineering responsibility will lead to making changes in all
directions without improving the overall system. It is crucial to follow the compass that
guides to make the right changes that will have an impact on the business performance. This
is where Lean becomes strategic, and where the approach to strategy changes. Instead of

leaving employees to deal with the consequences of the changes, management goes and sees,
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to find and face the consequences of the changes. This entails accepting that what we think
will happen and what actually happens is often not the same. Find and face means accepting
and fixing the consequences of the changes and recognizing that front-line employees should
not be left to deal with them alone. Take ownership of engineering change and follow-up, to

make things better for customers, employees, and the planet. (Reke, Gras and Powell, 2023).

Expanding further, choosing Kaizen as a philosophy for Lean implementation in the Green
Transition is a strategic decision that ensures that Lean principles become a lasting element
of the company's core, exceeding the duration of any single project. Kaizen's emphasis on
continuous improvement makes it the link for inserting Lean deeply within the company's
core structure. By embedding Kaizen and its principles into the heart of a company, Lean
becomes not just a methodology applied for temporary gains but a fundamental, lasting part
of how the company operates. This ensures that Lean, through Kaizen, supports the Green
Transition in a way that is both impactful and sustainable, aligning business practices with

environmental responsibility on a long-term basis.

3.2.1 PDCA — PLAN DO CHECK ACT

The PDCA is a management tool used in business for the control and continuous
improvement of processes and products. It's a core component of Lean management and
manufacturing strategies, aimed at enhancing efficiency and minimizing operational waste.
It involves four phases presented in Figure 3. The phases are: planning a change, or a test
aimed at improvement (Plan), implementing the change on a small scale (Do), observing and
analyzing the results (Check), and standardizing the successful change or beginning the cycle
again if improvement are not achieved (Act). (Imai, 1986, 60-63; Isniah, Purba and Debora,

2020).
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Plan a change aimed at
improvement

Figure 3: PDCA cycle progressing through the steps (modified from Sokovic, Pavletic and
Pipan, 2010

Drawing from Imai (1986, 60-63) and Isniah, Purba and Debora (2020) the Plan phase
should include identifying the issue or opportunity for improvement, setting clear
measurable objectives, identifying necessary resources, and developing a detailed action
plan. For example, in the context of a Green Transition, this could involve conducting an
environmental impact assessment to identify areas where the company's operations can be
made more sustainable. This stage is crucial because effective planning is key to maximizing
the chances of success and ensuring that resources are allocated efficiently. The Do phase
should include implementing on a small scale to minimize risks, facilitating change in a more
manageable manner, and targeting testing of new processes or improvements to reveal
whether implementing the change on a larger scale is worthwhile. The Check phase should
include assessing the impact of the changes, identifying any unforeseen challenges, and
highlighting areas for further improvement. In the Check phase, the outcomes of the
implementation are monitored and analyzed to determine their effectiveness against the
expected. The Act phase involves implementing improvements and iterating the process.
Insights from the Check phase guide standardization and refinement of changes. Successful
plans scale up, integrating successful practices into standard operations and expanding them

throughout organization. This step is crucial for implementing successes and maximizing



23

benefits across the organization. If the plan did not achieve the expected outcomes, this stage
involves revising the approach and cycling through PDCA again, with adjustments based on

lessons learned. (Imai, 1986, 60-63; Isniah, Purba and Debora, 2020)

It is important to notice that in any stage of the PDCA cycle, it's acceptable to conclude that
a particular approach isn't working. It's also crucial that suggestions for improvement are
brought forward and tested. (Imai, 1986, 60-63; Isniah, Purba and Debora, 2020). Moreover,
it's important to recognize that these suggestions don't necessarily require substantial or any
financial investment; they can be implemented at no cost, such as by changing the order of
operations to improve flow. A significant aspect of Kaizen is that even suggestions that do
not lead to process improvements are considered victories because they provide the
organization with an opportunity to learn what is not effective. (Isniah, Purba and Debora,

2020; Nguyen, Chau and Tran, 2023; Realyvasquez-Vargas et al., 2018)

The PDCA can be effectively applied in various contexts, including an organization's Green
Transition, to embed sustainability and continuous improvement into the core structure of
the company. This iterative method helps organizations to continuously improve processes,
products, and services by fostering a proactive problem-solving culture. Regular monitoring
and reporting on progress towards sustainability goals promote accountability within the
organization. It also enhances transparency with stakeholders, including employees,
customers, and investors, who are increasingly concerned with corporate sustainability

efforts (Cooper and Owen, 2007).

3.2.2 58 — SORT, SET IN ORDER, SHINE, STANDARDIZE, SUSTAIN

The 5S system is a foundational element of Lean management, emphasizing workplace
organization and efficiency (Liker, 2020, 1-7¢). Originally developed in Japan, the 5S tool
aims to create a clean, uncluttered, safe, and well-organized environment that enhances
productivity and fosters a culture of continuous improvement. The five steps in 5S portrait
in Figure 4 are Sort (Seiri), Set in order (Seiton), Shine (Seiso), Standardize (Seiketsu), and
Sustain (Shitsuke) (Randhawa and Ahuja, 2017; Senthil Kumar et al., 2022). Due to the 5S
continuous improvement processes, businesses can achieve sustainability goals and gain

competitive advantage.
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Figure 4: Progression of 5s (modified from Randhawa and Ahuja, 2017)

Expanding further on the work of Jugraj Singh Randhawa and Inderpreet Singh Ahuja (2017)
the first S in the 58S is Sort (Seiri). This step involves going through all items in a workspace
and keeping only what is necessary for the work to be done. Unnecessary items are removed,
reducing clutter and minimizing operational waste. This principle fosters an environment
where efficiency can flourish, as excess items that do not add value are eliminated. The 2S
is Set In Order (Seiton). Once only the necessary items are left, the next step is to organize
them in a manner that they are easily accessible, and each item has a designated place. This
visual control helps workers quickly improve ways of work and safety and can be applied in
different ways. For example, color codes show specific places for designated tools and
materials, floor markings differentiate workstations and walkways, and tool panels ensure
that tools are always returned to the right spot and missing tools are quickly noticed. This
step reduces time wasted looking for tools or materials and ensures a more streamlined

workflow.

After this comes the third step, 3S is Shine (Seiso). The step focuses on cleaning the
workspace, ensuring that it is neat and orderly. Regular cleaning prevents machinery and

equipment from deteriorating and identifies any maintenance issues early on, contributing
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to a safer and more pleasant working environment. 4S is Standardize (Seiketsu). This
involves creating guidelines for keeping the workplace organized, clean, and efficient. These
standards are documented and shared with everyone and furthermore are made visually
accessible. For instance, pictures of how an area should look at the end of a shift can greatly
simplify expectations and standards. This approach doesn't necessarily require formal
procedure documents but can be achieved through easily distributable materials for workers.
Visual aids like these ensure that standards are clearly understood and consistently applied
by all team members and across the organization. The last and 5th S is Sustain (Shitsuke).
The final step is about maintaining and improving the standards that have been set. This
involves regular audits, training, and encouragement to practice 5S daily. (Randhawa and
Ahuja, 2017). Each step of 5S helps make the work environment more efficient, and Figure

5 shows the overall effect of these steps.
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Figure 5: 58S effect on the environment (5S Today, 2024)

This method is not only applicable to manufacturing settings but can also be effectively
utilized in the context of an organization's Green Transition. An orderly workplace leads to
reduced non-value-adding activities and inefficiencies, which are crucial for both Lean and
Green initiatives. For example, by encouraging efficient use of space and resources, 5S can
reduce energy consumption and minimize non-value-adding activities. This holistic
application of 5S supports an organization’s Green Transition, embedding continuous

environmental improvement into its core structure.
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4 THE ROLE OF LEAN IDEOLOGY IN GREEN TRANSITION

STRATEGY FRAMEWORK

This Chapter offers insights into how Lean, and the Green Transition can be combined to
achieve maximum impact, highlighting the areas where the integration of Lean practices
with the Green Transition is most beneficial. By providing strong synergies between Lean
principles and the objectives of the Green Transition, which aims to foster environmental
sustainability and reduce ecological impact, this Chapter examines how the two methods can
complement each other. On the way to a sustainable future, the integration of Lean ideology
within the Green Transition strategy framework presents a competitive advantage for
organizations (Inman and Green, 2018; Ministry of the Environment of Finland, 2024). This
Chapter explores how Lean methodologies can be applied effectively to a solid Green
Transition strategy, focusing on value creation from an environmental perspective and

optimizing processes.

The role of Lean in the Green Transition is pivotal as it provides a systematic framework for
identifying and reducing operational and material waste, improving resource efficiency,
promoting continuous improvement and optimizing processes as a whole towards more
sustainable practices (Inman and Green, 2018). By streamlining workflows and reducing
inefficiencies, Lean principles help minimize environmental impact, including energy
consumption, operational waste, material waste and emissions. By integrating Lean practices
into their strategic framework and actively engaging employees in the implementation of
these strategies, organizations can significantly boost their sustainability efforts. Integrating
Lean tools within the Green Transition strategy empowers organizations to synchronize their
operations with broader environmental sustainability goals. This alignment not only
facilitates a smoother transition towards greener operations but also enhances overall

business profitability by improving existing operational processes through Lean principles.
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4.1 DEFINING CUSTOMER VALUE IN GREEN TRANSITION

Companies’ business operations should answer to consumers' increasing demands for
sustainability, providing concrete actions and creating customer value through ecological
Green practices (Moisander, 2007; Hines 2022; Kotler and Keller, 2015, 103-115). Customer
value can be redefined in the context of the Green Transition, focusing on the integration of
company’s environmental stewardship and sustainable practices into core business offerings.
In the modern world consumers perceive more and more sustainable products and their
perceptions can influence their purchasing decisions (Luchs et al., 2010). Companies can
enhance additional customer value, by aligning their operations with environmental values.
Companies can also enhance a customer shared value, emphasizing business success with

social and environmental progress (Kramer and Porter, 2011; Moisander, 2007).

Based on the above works of Kramer and Porter (2011) and Luchs et al. (2010) it can be
demonstrated that a company can create a customer value as a competitive advantage and
boost customer loyalty through sustainability and implementation of green and ecologically
friendly practices into its business models. Because the customer ultimately defines value
by determining what they are willing to pay for, it requires companies to closely align their
products and services with customer needs and preferences. A good Case example from the
apparel industry is Patagonia, which has built its brand around the value of sustainability and
environmental responsibility. Patagonia not only uses recycled materials and ensures fair
labor practices but also encourages customers to buy less by offering durable products and
repair services. (Biirklin, 2019). This approach adds value by meeting the growing consumer
demand for ethical and sustainable products (Aibar-Guzméan and Somohano-Rodriguez,

2021).

Reflecting on these findings above the combination of Lean and Green principles can include
implementation to the company’s strategy by for example utilizing recycled materials for
product manufacturing, energy reduction, operational waste and material waste reduction,
empowering employees or actively promoting environmental actions. By this way
implementing Lean and Green principles, a company can significantly reduce non-value-
adding activities and the environmental impact of its operations. This shows how companies

can achieve great success by bringing sustainability into their operations, targeting a
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customer base that prioritizes environmental consciousness. Given these facts, we can
conclude that a commitment to the environmental sustainability brings consumer value,

driving loyalty and the company’s brand as a competitive advantage.

4.2 LEAN PRINCIPLES SUPPORTING ECOLOGICAL EFFICIENCY

The synergy between Lean and Green ideologies suggests that the integration of Lean
principles can positively boost the Green Transition, making sustainability an established
part of operational excellence of the companies. The potential of Lean methodologies to
expedite both the efficiency and sustainability of business models provides a solid
foundation for the joint application in striving towards a more sustainable future (Diies, Tan
and Lim, 2013). By embedding Lean principles within the structure of Green Transition
strategies companies can drive continuous improvement that is both economically and
environmentally sustainable, ensuring long-term customer added value, sustainability and
resilience (King and Lenox, 2001). Overall, Lean plays a crucial role in driving the Green

Transition within sustainable manufacturing industry.

In reference to the works of King and Lenox (2001) as well as Diies, Tan and Lim, (2013),
combination of Lean principles and the Green Transition not only underlines the practicality
of integrating sustainable practices into business operations but also highlights the
transformative power of Lean ideology in fostering a more sustainable and efficient business
environment. The intersections of the Green Transition and the Lean principles reveal a
compelling alignment in their core ideologies, highlighting a shared commitment to
sustainability and efficiency. As portrait in Figure 6, both Lean and the Green Transition aim
to support operational and material waste reduction, resource efficiency, process
optimization and continuous improvement, although through slightly different lenses. Lean
focuses on streamlining operations to enhance productivity and reduce waste, which include
inefficiencies in both operations and material usage, while the Green Transition strategies
emphasize sustainability and an environmental mindset. Despite these distinctions, their
common goals promote a harmonious integration, where Lean principles can significantly

boost efforts towards a greener, more sustainable business models.
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Figure 6: Intersections of Green Transition and Lean illustrated in the Venn diagram

Firstly, the intersection between Green Transition and Lean principles, through the lens of
waste reduction, marks a strategic synergy for achieving both environmental sustainability
and operational efficiency. As stated earlier, Lean with its origins in the Toyota Production
System, aims to maximize customer value by minimizing waste in all its forms, defined as
any non-value-adding activity (Liker, 2020, 1-4b). This method identifies seven types of
operational waste as portrait in Table 2. Lean practices such as optimizing transportation and
reducing unnecessary processing can significantly cut emissions, contributing to a cleaner
environment (Diies, Tan and Lim, 2013). Similarly, the Green Transition focuses on
sustainable organizational practices, aiming to reduce the environmental impact of business
operations by minimizing the use of raw materials, energy, and water, alongside reducing
emissions (King and Lenox, 2001; Ministry of the Environment of Finland, 2024).
Moreover, both Lean and Green initiatives promote the recycling and reuse of materials with
minimal operational and material waste. This shared objective of waste reduction presents a
solid ground for embedding sustainability and efficiency into the core operations of

organizations in utilizing Lean in Green Transition.

Secondly, the intersection between Green Transition and Lean practices through the lens of
resource efficiency also aligns with both environmental sustainability and operational

efficiency. Lean practices, deeply rooted in maximizing value while minimizing waste,
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which include inefficiencies in both operations and material usage, promote the optimal use
of resources (King and Lenox, 2001). This recourse optimization directly supports the green
objectives of minimizing environmental footprints by reducing the consumption of raw
materials. By focusing on streamlining operations, eliminating non-value-adding activities
and improving workflows, organizations can significantly improve resource efficiency,
while reduce unnecessary resource consumption. This not only leads to cost savings and
competitive advantage but also contributes to the broader goal of environmental
responsibility. The shared focus on resource efficiency underlines the synergy of Lean and
Green Transition, positioning them as essential component of each other’s success.
Implementing this intersection allows companies to drive forward initiatives that are both

economically viable and environmentally responsible, securing attentive resource efficiency.

Thirdly, the intersection of Green Transition and Lean practices through the lens of process
optimization offers a solid insight of how strategic operational enhancements can contribute
to both environmental sustainability and improved organizational efficiency. At the heart of
Lean is the principle of streamlining processes to reduce overprocessing and enhance value
creation, a practice that inherently leads to process optimization (King and Lenox, 2001).
Expanding upon these theories, the focus on improving workflows and making processes
optimized not only drives better business outcomes, such as lower costs and higher
productivity, but also aligns perfectly with the objectives of the Green Transition. By
implementing Lean practices within Green Transition companies can streamline their
operations and also contribute to a more sustainable and environmentally friendly business
model. In doing so, they demonstrate that operational efficiency and environmental

responsibility can strongly go hand in hand.

And lastly, the intersection of Green Transition and Lean practices through the lens of
continuous improvement forms a solid bridge between the principles of Lean and the
objectives of Green Transition. As stated before, the main principle of Lean through
practices like Kaizen — continuous improvement — is the effort of enhancing quality,
efficiency and overall operational excellence (Imai, 1986, 3-8). This foundational Lean
principle of continuous improvement provides a dynamic framework and is crucial for
fostering an organizational culture that prioritizes ecological efficiency (Diies, Tan and Lim,

2013). Lean tools such as PDCA and 58S are practical examples of Kaizen, a Lean method
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for continuous improvement, discussed in Chapter 3 (Isniah, Purba and Debora, 2020;
Randhawa and Ahuja, 2017). Chapter 5 will further explore how these tools are implemented
to support Green Transition. The continuous improvement can lead to significant results in
operational efficiency and environmental performance over time, and also implement
sustainability deeply within the organizational culture and strategy in all areas of an

organization.

4.3 LEAN AND GREEN MANAGEMENT

Green Management 1s about running businesses in a way that is friendly to the environment.
It involves making decisions and taking actions that reduce operational and material waste
and pollution, while also using resources wisely to protect our planet (Hallam and Contreras,
2016). Lean management is a methodology that enhances organizational efficiency by
focusing on value delivery, waste elimination, and continuous improvement, supporting the
principle of respecting people and their contributions to the system (Kadarova, Demecko,
2016). Expanding on this, the combination of Lean and Green Management can be seen as
a strong business strategy, where operational efficiency and environmental sustainability
enhance and complement each other. This combination presents the efficiency-driven
principles of Lean with the eco-driven principles of Green Management and create a
synergy, which has a big impact on organizational performance and sustainability. In
addition, it presents a dual focus where the reduction of waste, which include inefficiencies
in both operations and material usage, — a core Lean principle — directly contributes to
environmental sustainability goals. For example, Lean's emphasis on minimizing excess
production and optimizing inventory levels (Womack and Jones, 2010, 36-37) can
significantly reduce resource misuse and energy consumption, which are also central aspects
to the Green Management. This alignment not only streamlines operations but also
minimizes the carbon footprint of manufacturing processes (Diies, Tan and Lim, 2013).
Moreover, Lean methodologies offer tools and practices that can refine Green Management

initiatives.

In line with Esty and Winston (2006, 298-301) and Sokovic et al. (2010) conclusions, Lean

tools allows organizations to optimize its productions processes and to identify all the steps
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needed in a product's lifecycle, from raw material sourcing to customer delivery,
highlighting opportunities for reducing environmental impacts at each stage. For example,
implementation of PDCA into procurement management and transportation planning
management can significantly contribute to the Green Transition, making operations more
sustainable and efficient. Procurement with PDCA: The “Plan” stage sets such targets as
reducing carbon footprint and ensuring that materials and suppliers align with sustainability
goals. At the “Do” stage are contract negotiations with selected suppliers that include
sustainability criteria, such as certifications for environmental management systems (e.g.,
ISO 14001) or the use of minimal packaging. At the “Check” stage is evaluation of metrics
such as the amount of operational and material waste generated, the number of recycled
materials purchased or the amount of carbon emissions due to transportation from suppliers.
And at the “Act” stage necessary adjustments to procurement can be made. It can involve
for example the change of suppliers, adjusting order quantities to reduce operational and
material waste or to find more eco-friendly transportation options. The same principles can
be used for eco-friendly transportation planning with PDCA tool, when delivery routes can
be optimized to minimize distance traveled or transport mode can be changed to lover
emission option, like rail instead of truck. In addition, communicating these efforts and the
direct benefits to the customers, highlighting for example a higher quality of products or
lower emission level will meet the growing consumer demand for responsible and

environmentally friendly business practices.

There are several success stories from companies that have integrated a Lean and Green
Management approach. For example, Toyota, with its pioneering work in Lean
manufacturing, has successfully implemented Lean management and practices to reduce
waste, including inefficiencies in both operations and material usage (Liker, 2020, xviii-
xxx), and therefore promote an ecological business approach. The company has achieved
this by integrating hybrid technology in its vehicle lineup, exemplified by the Prius, the
world's first mass-produced hybrid car, which dramatically lowers emissions compared to
conventional vehicles. Additionally, Toyota has focused on reducing operational and
material waste in its manufacturing processes by optimizing material usage and recycling
efforts, leading to a substantial decrease in the environmental impact of its production
facilities worldwide. (Clifford, 2020; Mukhamadiev, 2023). Considering the presented, these

innovations and changes in operational models are only possible through successful Lean
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and Green management. The example shows that businesses can be both economically
successful and environmentally responsible. The combination of Lean and Green
Management principles enhances organizational efficiency, customer satisfaction and

loyalty, and competitive advantage in an environmentally friendly operation environment.

Correlating the facts at hand, the logical conclusion is that businesses increasingly recognize
their role in addressing global environmental challenges, adopting a Lean and Green
Management strategy becomes essential for fostering a sustainable and prosperous
operational future. When executed correctly, Lean Management offers a proven
methodology to support the Green Transition by aligning operational processes with
ecological goals. By implementing Lean and optimizing production processes, companies
can reduce the energy required for example to move materials, thereby decreasing the carbon
footprint of their operations. And by improving process efficiency, companies can lower
their energy consumption and contribute to a global reduction of greenhouse gas emissions.
Ultimately, implementing Green Management is not just a strategic move for operational
excellence within Green Transition, but a fundamental commitment to ensure a sustainable

future in an environmentally conscious world.



34

5 IMPLEMENTATION OF LEAN PRACTICES IN PROSSES

OPTIMIZATION WITHIN GREEN TRANSITION

This Chapter is about practical implementation of Lean tools in supporting the Green
Transition across EU and EEA discrete manufacturing sector. It shows how fundamental
Lean ideology and chosen tools, serve as crucial mechanisms for driving environmental
sustainability alongside with operational process optimization. This involves analyzing
current operations, identifying areas for improvement and implementing solutions to
streamline workflows, reduce operational and material waste, increase quality and better
meet customer demands. This Chapter concentrates on description of how Lean tools may
be used in supporting Green Transition, how they can be implemented and what is their

contribution to the Green Transition within an organization.

Lean practices and specific Lean tools, though fundamentally aimed at enhancing efficiency
and reducing operational and material waste, are inherently aligned with the principles of
environmental sustainability. A detailed exploration of each step in the PDCA and the 5S
methodologies shows their preparatory phases and effective implementation, highlighting
the direct and indirect environmental benefits occurred from their implementation. Also
delving into concrete examples and a Case study of Lean implementation in the Green
Transition from Norway’s discrete manufacturing sector. With this switch from theoretical
analysis to empirical evidence, the purpose is to showcase real-world applications of Lean
practices in facilitating Green Transition efforts. The Case study highlights the concrete
impact of Lean tools in addressing environmental challenges, improving resource efficiency,

and promoting sustainable practices within the manufacturing sector in EEA.

5.1 IMPLEMENTING PDCA IN GREEN TRANSITION

The PDCA cycle, with its iterative approach, enables organizations to systematically address
environmental challenges by identifying areas for sustainable improvements, implementing
small-scale changes, monitoring outcomes, and standardizing successful practices (Nguyen

et al., 2020). Through the PDCA, businesses can effectively reduce resource consumption,
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minimize operational and material waste, and lower their carbon footprint, thereby
contributing to their Green Transition objectives (Realyvasquez-Vargas et al., 2018). With
this tool companies can conduct environmental impact assessments to pinpoint areas where
operations can be more sustainable. This might involve identifying opportunities to reduce
energy consumption, minimize waste generation in all its forms, or implement more efficient
resource usage. For example, by using the PDCA tool, a company can discover, that they
can reduce the use of energy in their process. In this case, in the “Plan” phase, they research
less energy-intensive technologies. In the “Do” phase, they pilot a new technology in a small
portion of their production line. In the “Check” phase, they find a significant reduction in
the use of energy without compromising product quality. And finally, in the “Act” phase,
they roll out the new technology across all production lines and standardize the more energy-

efficient process.

By setting clear and measurable objectives for these areas, organizations can create a focused
action plan that addresses specific environmental issues and aligns with broader
sustainability goals. This strategic planning ensures that efforts are directed towards
meaningful and impactful outcomes, laying the groundwork for a successful Green
Transition. When initiatives lead to positive environmental outcomes, standardizing these
practices and implementing them across the organization ensures that the benefits are
realized on a larger scale. Conversely, if the expected outcomes are not achieved, this stage
involves revisiting the plan and making necessary adjustments, to support further a culture
of continuous improvement. (Brennan and Wendt, 2021). By iteratively exploring
sustainability initiatives through the PDCA cycle, organizations can progressively enhance
their environmental performance, embedding these practices into the core structure of their
operations. For this to be possible, the implementation must be successful and well thought
out, taking into consideration what needs to be done before and during the prosses as

presented in Figure 7.
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Figure 7: Implementation of PDCA

Implementing the PDCA cycle in discrete manufacturing companies to enhance the
sustainability begins with thorough preparation before diving into the operational phases of
the cycle as shown in Figure 7. The implementing should start with an assessment, a critical
step where companies take a deep dive into their operations to identify how their activities
affect the section under review (Nguyen, Chau and Tran, 2023). In this case it would be an
environmental assessment to review the company's carbon footprint and sustainability. This
can involve evaluating their energy consumption, material and operational waste generation,
water usage and greenhouse gas emissions. Utilizing tools such as environmental footprint
calculators, sustainability audits, and life cycle analysis can offer a comprehensive view of
the company's environmental impacts (Gava, 2020). Following this assessment, it becomes
essential to set clear objectives to find improvement opportunities (Brennan and Wendt;
2021). Based on insights obtained, companies should establish clear, achievable
sustainability goals that are not only SMART (Specific, Measurable, Achievable, Relevant,
Time-bound) but also align with the company's broader vision for a Green Transition. These
goals can for example be reducing the carbon footprint, minimizing waste in all its forms,

increasing energy efficiency, or adopting sustainable supply chain and logistics practices.

Expanding on the works of Nguyen, Chau and Tran (2023) and Liker (2020, 2x-297¢) it can

be stated, as the company transitions into the implementing phase of the PDCA cycle, the
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first critical step is ensuring leadership commitment and support (Nguyen et al., 2020). This
phase is dependent on the visible support and advocacy from senior management, as their
commitment sets the tone for integrating sustainability into the core operations of the
company. Beyond vocal support, it involves dedicating the required resources, including
time, budget, or personnel, to plan and implement sustainability initiatives. (Inouye, 2021;
Liker, 2020, 22i-221; Nguyen, Chau and Tran, 2023). The second critical step is training and
education of the personnel, because they form the basis of the PDCA cycle's success, as
these steps empower employees across all levels with the knowledge of the PDCA process
(Inouye, 2021). Comprehensive training sessions that cover identifying improvement
opportunities, setting objectives, and developing action plans are essential. Moreover,
fostering an environment of continuous learning through workshops, seminars, and courses
related to Lean Management and strategic planning is vital for ensuring personnel remain
aligned with the company's sustainability goals. Furthermore, it is crucial that the PDCA
implementation is also visualized, not just discussed in meetings and seminars but made
visible to all employees and managers depending on the organizational level where it is held.

(Nguyen, Chau and Tran, 2023).

The third critical step underlines the importance to ensure that the business processes are
seamlessly integrated into the organization’s strategic planning. This strategic alignment
guarantees that continuous improvement plans support the company's goals and
sustainability objectives. To facilitate this establishing regular review meetings at various
organizational levels is crucial. These meetings should take place at regular periods to ensure
commitment, and a fitting interval should be established to every organization level.
(Kathirvel, Paddock-Moore, Chakravorty, 2021). Building on the information it can be stated
that, the meetings ensure broad participation, foster alignment, and maintain the focus on
continuous improvement initiatives, thereby reinforcing the PDCA cycle's role in seamlessly
integrated into the organization’s strategic planning of Green Transition. The fourth critical
step is monitoring and reflecting, these are essential for the continuous improvement
journey, as they provide insights into the progress and effectiveness of the implemented
plans (Nguyen, Chau and Tran, 2023). Setting up mechanisms for regular monitoring,
utilizing key performance indicators (KPI) related to sustainability goals, allows the
company to keep a perception on its Green Transition efforts. Equally important is the

practice of regular reflection on the planning and implementation processes (Hristov,
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Chirico, 2019). By assessing what works and what doesn’t, the company can make iterative
adjustments, enhancing the PDCA cycle's effectiveness and, by extension, its sustainability

initiatives.

Lastly, the fifth critical step is to foster a culture of continuous improvement. Companies
must prioritize employee involvement in the planning process. By utilizing suggestion
systems, involving employees in planning teams, or organizing brainstorming sessions,
companies tap into their workforce's collective knowledge and creativity. Establishing a
system of recognition and rewards for contributions to planning and successful
implementations further encourages participation. (Nguyen, Chau and Tran, 2023). This not
only enhances commitment but also moves the organization towards its sustainability goals,
making continuous improvement an important part of the company’s culture. Through these
strategic steps, companies can effectively integrate the PDCA cycle into their operations on
the way for a successful Green Transition, that is both sustainable and aligned with their core

values.

5.2 IMPLEMENTING 5S IN GREEN TRANSITION

5S method offers a structured framework for organizing workplaces in a manner that
inherently reduces operational and material waste and promotes efficiency. Building on the
insights from Pamela Gordon's work (Gordon, 2001) by integrating 5S into the framework
of a Green Transition, organizations can make substantial actions toward reducing waste in
all its forms, conserving resources and fostering a culture of continuous environmental
improvement. By linking 5S practices with the company’s overall strategies and objectives,
5S becomes an essential element of the company’s pursuit of operational excellence and
sustainability. This alignment is crucial as it positions 5S not merely as a program but as an
integral part of the organizational identity. As presented in Figure 4 the 5S five steps are
Sort, Set in Order, Shine, Standardize and Sustain. The preliminary steps for implementing
the 58S cycle share several similarities with those needed for a successful implementation of
PDCA. This is because both methodologies aim for continuous improvement and operational
efficiency, however there are nuances reflecting the 5S specific approach to workplace

organization and standardization.
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Initially, like PDCA, it is important to identify areas suffering from disorganization,
inefficiencies, or operational and material waste, where the adoption of 5S could drive
improvements. A baseline assessment is then conducted to measure the current state of
workplace organization, cleanliness, and efficiency within 5S implementation. Objectives
that are specific to 5S outcomes, like reducing search times, enhancing work safety and
boosting operational efficiency, are defined with the SMART goals in mind. A cross-
functional team is assembled, drawing members from various departments to underline roles
in upholding workplace organization and 5S standards. Communication plans are made to
communicate the goals and advantages of the 5S initiative across the organization, to
maintain active engagement at all levels. Lastly the KPI for 5S more directly measure aspects
like workplace organization, safety enhancements, and efficiencies which are results from a
cleaner and more orderly workspace. (Agrahari, Dangle and Chandratre, 2015; Randhawa

and Ahuja, 2017).

As stated above the methodology of Lean and Green significantly enhances business
operations (Diies, Tan and Lim, 2013). We delve with following into more concrete
contribution of each 5S step. Like presented in Figure 8 the first three steps of the 5S
methodology—Sort, Set in Order, and Shine—focus on actions and activities that directly
contribute to the Green Transition. These steps involve decluttering, organizing, and
cleaning the workspace, which can lead to significant reductions in operational and material
waste and improvements in resource efficiency (Randhawa and Ahuja, 2017). The last two
steps — Standardize and Sustain — concentrate on how these practices are implemented and
maintained over time, ensuring that the improvements become a permanent part of the
workplace culture, even though their direct impact on sustainability may not be as immediate

(Figure 8).
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Figure 8: Contribution to Green Transition and implementation of 5S

The 1S Sort step has direct environmental benefits by encouraging the reduction of material
waste and optimizing the use of resources. By distinguishing between what is needed and
what is unnecessary, companies can significantly cut down their resource consumption and
minimize their operational and material waste output. (Randhawa and Ahuja, 2017). In the
context of the Green Transition, this step can be enhanced by evaluating items not just for
their utility but also for their environmental impact. Organizations can sort materials for
example based on recyclability, toxicity, and energy consumption. Items that are not
environmentally friendly and are not essential to operations can be the first to be eliminated.
This phase sets the foundation for a Leaner and Greener operation by minimizing operational
and material waste and reducing the environmental footprint from the start. Usually, for the
success of 5S, it is important to implement it on one area in the production facility at a time.
If the entire facility, does it all at once, the process is more likely to fail due to it being a
comprehensive and complex project. When this is organized and implemented in phases,
there is a better chance of success, and an employee who has already completed the task can
serve as an internal consultant for other departments. Also, through this information sharing
and people-oriented approach the implementing is more likely to be successful. (Attri, Singh

and Mehra, 2017; Randhawa and Ahuja, 2017).
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The implementation of the 1S Sort phase begins with an initial cleanup campaign, an event
that utilizes the entire workforce (Randhawa and Ahuja, 2017). By engaging every employee
in a comprehensive cleanup of their workspaces, companies can foster a sense of ownership
and collective responsibility towards a greener workplace (Kanamori, Shibanuma and Jimba,
2016). This event should be well-coordinated, ensuring participants understand the objective
is not merely tidying up but critically evaluating the necessity of each item in their
workspace. Items identified as unnecessary are then categorized for recycling, repurposing,
or responsible disposal. Developing criteria for necessity can be another critical component
of the Sort phase. By establishing clear, easy-to-understand guidelines, employees are
empowered to make informed decisions about what to retain and what to eliminate. These
criteria might consider the frequency of use, the value the item adds to the operational
process, and its appropriateness to the workspace. This step ensures that only essential items
remain. Regular sorting events are vital, scheduling these events on a regular basis, such as
monthly or quarterly, ensures that new accumulations of unnecessary items are promptly
addressed. These regular intervals of sorting help maintain a clean and efficient workspace,
reduce operational and material waste, and keep the focus on sustainability. (Randhawa and
Ahuja, 2017) One effective implementation is to include the 1S into the PDCA on the
production floor. The sorting label used to indicate the regular sorting event can be moved
to the PDCA board, to follow the regular cycle of PDCA. This way, continuous improvement
and sorting are always active, not tied up in cleaning days or similar activities, maintaining
continuous upkeep. Moreover, these events serve as periodic reminders of the company’s
commitment to environmental stewardship and Lean practices, reinforcing the importance

of each employee's role in the Green Transition. (Attri, Singh and Mehra, 2017).

The 2S Set in Order supports a well-organized workspace that lead to more streamlined
processes (Randhawa and Ahuja, 2017), which in turn can decrease the energy consumption
and carbon emissions associated with disorganized, inefficient workflows (Mondal et
al.,2023). Moreover, an orderly environment reduces the risk of spills, damages, and
accidents, further minimizing the potential for environmental harm (Fernandez Carrera et
al., 2021). For example, organizing a workspace to minimize movement can reduce energy

consumption.
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Additionally, placing recycling bins and reusable resources in accessible locations
encourages sustainable practices among employees. To effectively implement Set in Order,
the first action is to designate places for everything. This requires a collaborative effort with
teams to determine the most logical and efficient placements for remaining items. The goal
is to ensure that every tool, material, and document — be it physical or electronic — has a
specified location that is both logical in the context of the workflow and support to
minimizing effort and operational waste. (Attri, Singh and Mehra, 2017). This step goes
beyond mere tidiness and it's about creating a workspace where every item is strategically
placed to support operational efficiency and reduce environmental impact, such as reducing
the need for new materials by making it easier to find and reuse existing ones. The Use of
visual management tools such as labels, color coding and shadow boards helps company to
clearly indicate where each item belongs. This makes it much easier for employees to find
what they need and at the same reduce downtime and increase productivity. It also ensures
that items are returned to their proper places after use. Such visual marking is essential for
maintaining organization and minimizing the risk of loss or damage to tools and materials
(Randhawa and Ahuja, 2017). It also further supports sustainability by reducing the need for
replacements. In addition, ergonomic consideration is a vital part of 2S Set in Order.
Arranging tools and materials to minimize unnecessary movement would enhance efficiency
and consider the well-being of employees. Ensuring that frequently used items are easily
accessible, companies can reduce the physical strain on employees and potentially lower the
risk of injuries and increasing job satisfaction. Ergonomic workspace supports sustainability
by promoting a healthy work environment and reducing operational waste associated with
inefficient workflows (Budnick, 2017). Moreover, proper ergonomics at the workstation
addresses one of the seven wastes, specifically the waste of motions, by reducing

unnecessary movement.

The 3S Shine emphasizes cleanliness and maintenance (Randhawa and Ahuja, 2017), which
indirectly supports environmental goals by ensuring equipment and machinery are
functioning optimally. Regular cleaning and maintenance can lead to energy savings and
prolonging life cycle of equipment, to reduce the need for replacements and thereby saving
resources and minimizing operational and material waste. Regular maintenance can help
avoid leaks and spills that could harm the environment. A clean and well-maintained

building improves operating efficiency and helps to create a healthier environment by
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decreasing pollution and waste. (Sullivan, Pugh and Melendez, 2002) To integrate 3S Shine
effectively into a company's operations, establishing regular cleaning schedules is
fundamental. This involves creating a routine where cleaning is embedded within the daily
or weekly activities of all employees, rather than being viewed as an additional or separate
task (Randhawa and Ahuja, 2017). Such schedules ensure that cleaning and maintenance
become part of the work, contributing to the overall efficiency and sustainability of
operations. A regular cleaning routine helps in identifying for example leaks, spills, and
operational waste early on, preventing them from becoming larger issues that could lead to
inefficiency and environmental harm. Assigning Responsibilities is another crucial aspect of
implementing the Shine step. By making specific individuals or teams responsible for
cleaning particular areas or equipment, companies foster a sense of ownership and
accountability among their employees (Randhawa and Ahuja, 2017). This organized method
guarantees that all aspects of the industrial environment are constantly maintained.
Furthermore, it encourages staff to be proactive in detecting and addressing potential issues
before they escalate, in line with the principles of sustainability. Extending the concept of
Shine to include preventative maintenance elevates its impact on the Green Transition.
Educating personnel on basic maintenance duties enables early detection and rectification of
problems that might lead to equipment malfunctions and inefficiencies (Attri, Singh and
Mehra, 2017; Randhawa and Ahuja, 2017). Preventative maintenance is an important aspect
in lowering the demand for new resources, since well-preserved equipment and buildings
require fewer replacements and repairs, therefore encouraging sustainable manufacturing

methods.

The 4S step in the 5S methodology, Standardize, is about creating a uniform approach to
tasks and procedures (Randhawa and Ahuja, 2017), which supports the sustainable and
efficient work environment established through the first three steps. This step is vital in
ensuring that the gains made in the Sort, Set in Order, and Shine stages are maintained over
time, leading to consistent and long-lasting green practices in EU and EEA discrete
manufacturing. Developing clear guidelines and procedures is the cornerstone of the
Standardize phase. This involves documenting the best practices that have emerged during
the implementation of the first three S-steps. (Randhawa and Ahuja, 2017). Documentation
should be precise, providing clear instructions for maintaining organization, cleanliness, and

operational efficiency. This serves not only as a reference for current employees but also as
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a training tool for new hires, ensuring continuous action and commitment to sustainable
practices. Integration into daily routines is crucial to make the 5S standards a natural element
of employees' everyday activities (Randhawa and Ahuja, 2017; Senthil Kumar et al., 2022).
This integration can take many forms, such as checklists for tasks at the beginning and end
of each shift, embedding 5S responsibilities into job descriptions, and incorporating 5S-
related metrics into performance reviews. By doing so, 5S becomes integrated in the
corporate culture, and employees understand that maintaining these standards is part of their
role and responsibilities. Consistent training and education are important to familiarize all
employees with the 5S principles, emphasizing the value of the Standardize phase
(Randhawa and Ahuja, 2017). Training should focus on why maintaining standard
procedures is crucial for both operational excellence and environmental sustainability. Just
like with PDCA, continuous training ensures that the principles of 5S remain at the forefront
of employees' minds and that the workforce is knowledgeable about their role in sustaining

these standards.

The 58S is Sustain, in which the management and leadership commitment play a crucial role
(Randhawa and Ahuja, 2017). For the practice of 5S to be ingrained in a company's culture,
it is important that leadership not only endorses but actively partakes in the 5S activities.
The leadership must provide the necessary resources, celebrate the milestones achieved, and
integrate 5S into the strategy. (Randhawa and Ahuja, 2017; Senthil Kumar et al., 2022). Such
involvement shows examples of a commitment throughout the organization, establishing 5S
and sustainability into the daily business operations. Continuous educational programs
ensure that the workforce remains engaged with the 5S philosophy, understanding its impact
on operational efficiency and Green Transition (Senthil Kumar et al., 2022). Also, the regular
audits and feedback are crucial (Randhawa and Ahuja, 2017). This can be for example in the
form of a physical weekly or daily checklist in the proximity of the workplace where 58 is
implemented, then workers and management can easily see how well the set tasks are being
done and informed feedback can be given. By continually assessing of the 5S standards and
identifying potential areas of improvement, a company fosters an environment where
constructive feedback leads to positive change. When the commitment to 5S principles is
reflected in performance reviews and operational metrics, employees are recognized for their
efforts to uphold these standards. This acknowledgment serves as a motivation to maintain

and even elevate their commitment to 5S practices. When individual and team contributions
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are recognized, it cultivates a sense of ownership and pride, thereby encouraging the
commitment to the 5S standards (Randhawa and Ahuja, 2017). Lastly, the integration into

organizational objectives ensures that 58S is aligned with the broader goals of the company.

5.3 CASE STUDY OF LEAN IMPLEMENTATION IN GREEN TRANSITION

The Case study "Growing Sustainability with Lean Thinking" from Norway is a good
example of integrating Lean practices to enhance the Green Transition (Reke, 2023).
Focused on a discrete manufacturing sector, this Case study shows how Lean practices can
be utilized to enhance sustainability in the manufacturing process. This Case study aligns
perfectly with the core idea of this thesis. Haugstad Mebel is a Norwegian furniture
manufacturing company that started their business over 70 years ago. The first Haugstad
Maobel factory was opened in 1946 and the need for expansions was significant. Due to this
Haugstad Mabel moved into a bigger factory in 1963 where it continues to work to this day.
With the immense need for growth the company had made investments in modern machining
and continued to invest all the way to until 1989. (Haugstad Mgbel, 2024a). The company's
development had come to a stop, and for a considerable period of time, the company
continued to do things the same way. Prior to the adoption of Lean methodologies Haugstad
Magbel furniture manufacturing company faced several challenges. These challenges include
inefficiency in resource utilization, physical health of personnel and a highly disorganized
factory (Reke, 2023; Haugstad Mabel, 2024b). These issues not only affected efficiency but

also the company's environmental footprint.

According to Edvind Reke (2023) the pursuit of a Lean approach to the Green Transition
was driven by the necessity to mitigate these challenges within the opportunity to enhance
sustainability and operational efficiency. The factory was already attempting to develop
Lean processes, create flow, and implement 58S, but the breakthrough came after the external
expert’s visit. Haugstad discovered that new machinery on its own doesn't change old habits,
and improved equipment capacity is useless unless you also develop people, the market, and
fix internal processes. Based on the Lean ideal, which is, to start with what you have, make
it work, and ensure it flows through problem-solving, the company embarked on

implementing Lean tools and practices, including Kaizen for example in the form of 5S.
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During the Gemba walk in 2021 — where the management of company go seeing where the
actual work happens (Six Sigma Daily, 2018) — it was identified, that the primary concern
wasn’t the new production equipment, but logistics, something that factory management
needed to address. It was suggested to entirely separate logistics from production, to clear
up the clutter. During the Gemba walk it was noticed that parts and pallets were scattered
everywhere, with the prevailing approach being “if you find a free spot, put it there”. The
result was a disorganized factory with operators constantly moving back and forth to locate
parts. Following the expert’s advice, the management of the company took immediate action
to separate logistics and production. The Gemba walk had occurred on a Tuesday, and by
the weekend, the team had relocated all the parts to a designated area intended to serve as
the internal logistics department of the factory. In the process, they also moved the manual
assembly stations into the new factory, establishing an assembly area between the production
line and the distribution area. They also further reorganized the factory into three distinct
functions: Logistics, Production, and Distribution, with clearly defined supplier/customer

relationships between the functions.

According to the findings of Reke (2023), in the beginning the company’s strategic
framework was informed by the traditional Lean 4D: Define, Decide, Drive, Deal. However,
they realized the need to change this approach. The factory investments made were necessary
and intelligent, but a different strategy was required to realize their full potential. The 4F
framework (Fix, Find, Form, Figure) of Lean strategy provided the factory management with
a perfect thinking frame moving forward, one that relies on accepting challenges and
committing to change by involving everyone in the organization in the creation of new ways
of working. For Haugstad Mebel management, the Toyota Production System became the
go-to framework, acting as an educational system for developing people and processes
simultaneously. One Gemba walk after another, the factory management together with
external expert would engage with operators and team leaders, pointing out areas where the
process was not working as it should and providing problem-solving tools to empower front-
line people to form their own solutions. As things progressed and problems were solved,
they raised the bar. For example, to solve the production back-lock issues the weekly
scheduling was first changed to daily scheduling and then to hourly scheduling, which
helped them to increase capacity from 2,000 parts per week to 2,300 parts per day and

increase the number of orders shipped orders by five times. Visualizing the information flow
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with greater precision has proven instrumental in helping to achieve better overall alignment

and coordination throughout the entire factory.

Upon reviewing the work of Reke (2023), the first step of any Lean transformation is fixing
the team. It involves giving people the right type of jobs, identifying those who are excited
about Lean and Kaizen, developing highly skilled team leaders, and moving those who don't
have what it takes to work in an organization that wants to change itself. Developing a
strategic theme of finding the right job for different employees in Haugstad emerged as a
means to prevent backslides and counteract pushbacks. The factory had succeeded by
leveraging its corporate culture with Lean’s 4F framework as an alternative to the traditional
4D, challenging and supporting, rather than instructing and controlling the employees. This
shows that in the company there can be knowledge of Lean and needed tools, but without a
deep understanding of the ways of implementation and the needed commitment to bring the
Lean ideology to all aspect of the company, the desired outcome is not there. The Lean
practices were integrated into existing systems and workflows with a dual focus:

streamlining production processes and minimizing environmental impact. (Reke, 2023).

In line with Reke’s (2023) observations, operational changes resulting from the
implementation of Lean were profound. Notably, innovative practices, such as reconfiguring
production lines for better energy efficiency, underscored the company’s commitment to
integrating Lean thinking with environmental stewardship. The concrete outcomes of
implementing Lean practices for Haugstad Mebel's Green Transition included significantly
increased production efficiency, with a new automated line enabling a single operator to
produce 110 plates per hour, up from a hundred plates per day with four operators, increased
scheduling capacity and the number of orders shipped. This not only improved productivity
but also substantially reduced the physical strain on employees, caused by the inefficient
way of working. Additionally, the company's efforts in reorganizing its production and
logistics, guided by Lean principles, led to a more streamlined operation, reducing
operational and material waste and enhancing overall environmental performance and

customer satisfaction.

This transformation shows also the essence of Lean thinking in this thesis, emphasizing the

good reputation of the companies that follow sustainability efforts. For companies like
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Haugstad Magbel, adopting Lean practices positions them as leaders in sustainable
manufacturing within their sector and also significantly boosts their brand reputation. In
today's market, a good reputation is invaluable, acting as a key differentiator and attracting
both customers and talent who prioritize environmental stewardship (Aibar-Guzmén and
Somohano-Rodriguez, 2021). The case of Haugstad Mebel demonstrates how Lean
methodologies can lead a company towards operational excellence, underlining the crucial
role of Lean practices in company's business through sustainable initiatives. Despite these
successes, the journey was not without challenges. Initial resistance to change and the
complexity of integrating Lean practices into existing processes made significant hardships.
However, through dedicated leadership, employee engagement, and continuous
improvement practices, the company successfully navigated these challenges, maintaining
its motivation towards the Green Transition. Hopefully, as many companies as possible will

follow the example set by Haugstad Mabel.
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6 CONCLUSIONS

This thesis explores the role of Lean ideology within the EU and EEA's discrete
manufacturing sector's Green Transition. It aims to uncover how Lean principles can foster
a successful Green Transition, focusing on their alignment with green objectives. The
investigation showed that Lean tools like PDCA and 5S and their affective implementation
is crucial in driving the Green Transition. They help identify and eliminate various forms of
waste—from physical resources to operational inefficiencies—thereby enhancing
environmental sustainability. Also, the mindset of continuous improvement is brought into
the company through these Kaizen continuous improvement tools. A case study of an EEA-
based manufacturing company illustrated Lean's practical benefits, showing significant

ecological and operational improvements.

Research questions presented in the introduction chapter include:

Main Research Question: “What is the role of Lean ideology in the strategic framework of
the Green Transition?” Lean ideology stands out in the strategic framework of the Green
Transition by not only promoting efficiency and reducing both operational and material
waste but also by embedding a culture of continuous improvement that directly engages
every level of the organization. This approach ensures sustained enhancements in processes
and products, making it distinct from many other management philosophies that may lack

this integrated, holistic focus on both environmental and operational efficiencies.

Sub Research Question: “What is the common ground between the Lean principles and the
Green Transition?” The common ground between Lean principles and the Green Transition
lies in their mutual emphasis on operational and material waste reduction, resource
efficiency, prosses optimization and continuous improvement. This study demonstrates how
Lean tools can be utilized to support environmental objectives, thereby enhancing the Green

Transition efforts of manufacturing companies within the EU and EEA.

From the fourth identified intersections, continuous improvement was concluded to be the

most opportune way to implement Lean into the Green Transition of organizations. From
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the customer perspective, continuous improvement — Kaizen — is vital as it effectively
integrates Lean methodologies like PDCA, and 5S into the company's core operations,

promoting waste reduction, resource efficiency, and process optimization.

This study contributes to existing knowledge by demonstrating how Lean ideology supports
the Green Transition in discrete manufacturing in EU and EEA, aligning operational and
environmental goals. This thesis also highlights the need for ongoing research into Lean
practices' role in environmental sustainability, given the evolving regulatory and societal
demands. Despite its insights, this study recognizes limitations in the range of Lean tools
analyzed and its focus on EU and EEA's discrete manufacturing. Future research could
broaden the scope to include more Lean tools and diverse industrial contexts. In conclusion,
this thesis emphasizes Lean ideology's critical role in advancing the Green Transition,
providing a framework that enhances sustainability while improving operational efficiency.
The findings add valuable insights and practical information for discrete manufacturing

companies navigating upcoming challenges and opportunities in the Green Transition.
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Appendix 1. Glossary

Abbreviation

Definition

Circular economy

Gemba walk

Green Management

Green Transition

QGreen taxes

Heijunka

ISO 14001

A sustainable approach emphasizing reusing, repairing, and

recycling materials to minimize material waste.

A workplace walkthrough which aims to observe
employees, ask about their tasks, and identify productivity
gains. Gemba walk is derived from the Japanese word
“Gemba” which means “the real place”, so it is often
literally defined as the act of seeing where the actual work

happens.

Managing organizational practices to minimize

environmental impact.

Shifting to sustainable, eco-friendly practices and

technologies.

Taxes on activities harmful to the environment to

encourage eco-friendly practices.

A lean manufacturing process that evens out production to

reduce operational waste and inefficiencies.

An international standard for effective environmental

management systems.



Idle

Jidoka

Kaizen

Lean

Lean ideology

Lean management

Lean philosophy

Lean practices

Life cycle analysis

Unused capacity or resources in a production process.

Automating machines to halt production when defects are

detected, ensuring quality control.

Continuous, incremental improvement in manufacturing,

business processes, or personal activities.

A methodology aimed at minimizing waste, which include
inefficiencies in both operations and material usage, and

maximizing value in production processes.

A commitment to continuous improvement and eliminating
waste, which include inefficiencies in both operations and

material usage, to create more value for customers.

A strategy focused on ongoing improvement and the
reduction of waste, addressing inefficiencies in processes

and resource utilization, to enhance value for customers.

An approach focusing on waste reduction, which include
inefficiencies in both operations and material usage, and

efficiency to enhance customer value.

Tools and methods used to implement lean principles,
aiming at efficiency and waste reduction which include

inefficiencies in both operations and material usage.

The assessment of a product's environmental impact from

creation to disposal.



Muda

Overhaul business process

Shadow Boards

Waste

Operational Waste

Material Waste

Any process or activity that doesn't add value, seen as

operational waste in lean methodology.

A comprehensive reevaluation and improvement of

business processes to boost efficiency and effectiveness.

A shadow board is a workplace tool organizer designed to
visually indicate when tools are missing or misplaced by

using outlined positions for each tool.

Operational Waste, Material Waste.

Often referred to as "Muda", identifies inefficiencies within
the processes that do not add value from the customer's
perspective. Lean identifies 7 different types of operational

waste.

Tangible, physical waste of resources that occurs when
materials are discarded without being put to their intended
use. Material waste can be also termed "industrial waste"

and identifies the physical loss of resources.



