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ABSTRACT

This thesis explores how small and medium-sized manufacturing enterprises (SMEs)
implement lean and green practices to improve key performance indicators set in order
to achieve sustainability goals. In response to the volatile, uncertain, complex, and
ambiguous (VUCA) world, the United Nations developed the sustainable development
goals in which sustainable transition is a key focus. As a response to these goals
manufacturing firms must develop ways to become more sustainable. This thesis
identifies how lean and green practices are used, which aim to eliminate waste and
enhance efficiency while keeping the goal of environmental harm reduction in mind.
Through semi-structured interviews with SME middle managers, this thesis identifies
specific lean and green practices such as value stream mapping, just-in-time inventory,
product life cycle assessment, and waste management. In total nine interviews were
conducted with the participants coming from different countries since the results of this
paper can be applied globally. This work also highlights key performance indicators
that are specific to sustainability goals by providing real-world evidence and a
conceptual model linking lean and green practices with key performance indicators
and sustainability goals.
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1. INTRODUCTION

The concept of VUCA was first introduced by the U.S. Army
War College to describe the fact that the present world that we
live in is more volatile, uncertain, complex, and ambiguous as a
result of the end of the Cold War (Khare et al., 2022 as cited in
Kinsinger & Walch, 2012). In order to keep up with these
changes the United Nations developed the Sustainable
Development Goals (SDG) to support global development efforts
(Estoque, 2020). More specifically many of the goals such as
climate action, life on land, and sustainable cities and
communities, are set to promote sustainable transition efforts.
Although these goals were implemented as a global effort, the
need for adaptability and sustainability is more crucial for
manufacturing firms. This claim is supported by Rosen and
Kishawy (2012), who emphasized that sustainability is a vital
factor for manufacturing firms due to rising environmental
concerns and evolving market demands. Furthermore, there is a
sense of urgency for manufacturing firms to be more sustainable;
as the United Nations reported in 2023 that the manufacturing
industry comprised twenty-four percent of global CO2 emissions
(United Nations Environment Programme, 2023). The twin
transition is a topic that emerged in recent years to address in
what ways organizations need to be more agile in response to a
VUCA world. The twin transition can be defined as “an
intertwined and simultaneous green and digital transition to
offset companies’ carbon footprint” (Rehman et al., 2023, p.1).
However, in this paper, work will be focused primarily on the
sustainability portion of the twin transition due to the increasing
trend of manufacturing organizations prioritizing environment
reduction impact efforts (Chen et al., 2020). Sustainable business
practices or green management can be defined as companies
implementing eco-friendly business practices throughout their
operations to minimize their environmental footprint. (Ma et al.,
2018). The challenge at hand now for manufacturing companies
is deciding how to adapt current leading practices to support
sustainability goals and engrain these practices into their culture.
One of the practices used within manufacturing that can be
adapted is lean manufacturing.

According to Ahlstrom et al. (2021), lean manufacturing is an
attempt to describe the operational system used by Toyota known
as the Toyota Production System (TPS). TPS is defined as a
socio-technical system used by Toyota to integrate tools and
employees in a way that improves productivity and maintains
high-quality standards (Ahlstrém et al., 2021). This is potentially
explained by the traditional explanation of lean principles, which
is defined as a philosophy in manufacturing where the main focal
point is the elimination of waste (Womack and Jones, 2015).
However, the majority of the concluding remarks of Ahlstrom et
al. (2021) were that lean principles is not a theory but rather a
system based on many managerial theories that are included
within the lean principles. It can be said that lean principles can
be applied in many organizations to achieve various goals if there
is a supporting theory to back it up (Ahlstrom et al., 2021).
Therefore, the conclusion can be made that lean principles can
be applied to facilitate sustainable efforts within manufacturing
organizations. This is further supported by the work done by
Henao et al. (2019) where it was concluded that lean practices
also have a positive impact on improving sustainable practices
within manufacturing organizations. Furthermore, Afum et al.
(2021), found that lean principles have a major role in promoting
internal green initiatives and the creation of high-quality,
customer-focused goods with environmentally friendly features.
A concept that helps encompass these findings, which will also
serve as a basis for the work done in this paper, is the concept of
lean and green. Lean and green was first introduced by Florida
(1996), where it is described as an extension of the traditional

concept of lean principles. The goal of lean and green is still to
reduce waste and improve organizational performance, however,
the goal is now to “manage the elements of organizational
sustainability that include emissions, effluent discharge, waste
disposal, and energy efficiency” (Mustapha et al., 2017. p.158)

As highlighted by the academic work previously mentioned, vast
research has been conducted to study the potential benefits of
lean principles on the facilitation of sustainability efforts of
organizations. However, most of the work focuses on conceptual
work, such as lean and green, to highlight the potential impact of
lean principles on sustainability efforts, such as the work done by
Florida (1996) and Afum et al. (2021). However, less work has
been done on the practical application that organizations can use
to implement lean and green practices within their organizations
to become more sustainable. For example, Elemure et al. (2023)
highlights that there are gaps in the literature on the integration
of lean and green practices in manufacturing organizations in a
global context. Noting that there is limited specific detail on
practical application, suggesting that there is a gap in global
understanding of lean and green practices. Likewise, Alipour et
al. (2022) note that more research regarding lean and green has
to be done in general for manufacturing firms. This is also backed
up by Garza-Reyes (2015), where a section of their work is
dedicated to identifying potential future research. One of the
research areas that they highlighted was the need to identify
actual evidence of organizations implementing lean and green. A
potential reason for this lack of research in this field is the fact
that more work has to be done to identify the key performance
indicators used by organizations to analyze if the sustainability
goals set by the organization are being effectively fulfilled. This
statement is supported by Iranmanesha et al. (2019) who claim
that the impact of lean principles, consequently lean and green as
well, on sustainable key performance indicators has received less
attention in recent literature. Identifying key performance
indicators that support sustainability goals is crucial because they
serve as a crucial link between business practices and
organizational goals (Neely, 2005). Furthermore, Kosasih et al.
(2023) highlight that lean and green practices are mostly used by
large organizations. However, they argue the importance of
SME:s also implementing lean and green as they are the dominant
players in various industries. Therefore, the work done in this
paper will expand on the concept of ‘lean and green’ and provide
real-world evidence for what lean and green practices
manufacturing companies, specifically SMEs, implement in
order to achieve their sustainability goals through an analysis of
their Key Performance Indicators. The research question that will
be explored in this paper is the following: How do SMEs
implement lean and green practices to meet key performance
indicators in order to achieve their sustainability goals?

With this research question, this paper built upon existing
literature on the concept of lean and green practices in
manufacturing, a concept first introduced by Florida (1996). The
main goal of this paper is to show how manufacturing companies
can use lean and green practices to achieve their sustainability
goals by meeting key performance indicators for the respective
goals. This was done through the creation of a conceptualization
model. This model clearly shows the connections between lean
and green practices, key performance indicators, and their
corresponding sustainability goals. This paper also provides
evidence for other organizations of what lean and green practices
can be used to meet certain or similar sustainability goals.
Additionally, the model may act as a tool for managers to
evaluate their strategies and make better decisions based on
practical evidence. The second goal of this study was to fill a
research gap that Garza-Reyes (2015) and Elemure et al. (2023).
This was achieved by providing real-world examples of



manufacturing companies that are successfully implementing
lean and green practices to achieve their sustainability goals. This
evidence will not only help diminish the identified research gap
but will also further reinforce the validity of the lean and green
concept. Furthermore, the work done in this paper also helps
contribute to recent research done on Lean and green such as
Kosasih et al. (2023) and Ordonez-Ponce (2023). Finally, the
work done in this research paper also helps contribute to the
concept of goal setting theory developed by Locke and Latham
(2019)

2. THEORETICAL BACKGROUND

2.1 Lean Practices

In order to understand the concept of lean and green, it is
important to have a clear understanding of the umbrella concept
from which it originated, which is the lean principles concept
(Ahlstrom et al., 2021). Lean principles is a concept in the
practice of manufacturing and business operations, where the
traditional focal point is the elimination of waste (Womack &
Jones 2015). In their work, Shah & Ward (2007) identified three
types of waste in lean manufacturing. The first type of waste is
overproduction, which is producing more than what the customer
demands, leading to excess inventory (Shah & Ward, 2007). The
second type of waste is waiting, “to pursue lean production and
minimize inventory, firms have to manage variability in supply,
processing time” (Shah & Ward, 2007, p.791). For example, this
could be the time waiting for materials, information, or
equipment leading to idle resources and delays. The third type of
waste is inventory waste, “excess capacity is a type of waste and
is counter to lean production principles, lowering throughput
time reliably to reduce inventory is preferred” (Shah & Ward,
2007, p.791). Besides these three main types of waste, more
types are also common in lean principles literature. For example,
unnecessary motion is the unnecessary movement of materials or
products within the production process, ultimately adding no
value (Wahab et al, 2013). Another type of waste is
transportation, this type of waste happens when “information or
materials change ownership or have to overcome structural
barriers. Transportation also occurs when information has to be
loaded and unloaded in a person due to knowledge barriers”
(Pessda et al., 2009, p.235). Another type of waste is over-
processing, which can be defined as any unnecessary or
redundant production steps, creating overly customized or
formatted outputs, and performing more iterations than needed,
all of which contribute to inefficiency and waste (McManus,
2005). The final common type of waste is defects, more
specifically producing defective products, which requires rework
or scrapping, leading to increased costs and delays (Wahab et al,
2013). As mentioned before, the goal of lean principles is to
reduce as many of these wastes as possible (Shah & Ward, 2007).
The reason why these types of waste need to be identified is
because according to Fliedner (2008), the practices from Lean
Principles, including waste elimination, can also improve
sustainable practices within organizations and thus supporting
lean and green practices. However, according to Ahlstrom et al.
(2021), the focus of lean principles is not just the elimination of
waste.

One of the other goals of the lean principles is to identify what
value means from a customer’s perspective (Womack & Jones,
1990). This involves identifying processes and activities that
directly contribute to customer satisfaction (Womack & Jones,
1990). Another goal of Lean Principles identified by Womack &
Jones (1990) is value stream mapping which refers to the action
of visualizing the entire production process and from there

identifying bottlenecks and areas for improvement. The third
goal is to have dedication to continuous operational
improvement. Ohno (1988) introduced the concept of “Kaizen”
as making small and incremental steps on a regular basis. This
means that lean practices are not a one-and-done implementation
but also a corporate culture focused on continuous improvement
to maintain adaptability to changing business environments. The
final goal is to engage employees in the lean process as lean
principles can benefit from high levels of employee engagement
(Stgle and Ekeren, 2015). Furthermore, lean practices can
enhance the quality of products through their focus on continuous
improvement and defect prevention (Neely, 2005). Another
benefit is that lean methods can improve responsiveness to
customer needs, and ultimately higher customer satisfaction
(Womack and Jones, 2015). Finally, lean practices can introduce
a culture of continuous improvement capable of responding
effectively to changing market demands and challenges
(Fliedner, 2008). Once again, it is important to emphasize that
the benefits of lean principles can also be found in lean and green
practices. Since Ahlstrom et al. (2021) identified lean principles
as an umbrella concept many of the practices of lean principles,
such as kaizen, value stream mapping, and respect for people,
can also be used within lean and green practices to achieve
sustainability goals.

2.2 Lean and green

2.2.1 Overview of lean and green

From the work done by Afum et al. (2021), it was concluded that
lean principles can help with the implementation of internal
green practices and the production of quality products with eco-
oriented features that meet customers’ needs. Thus, highlighting
the potential positive impact of lean principles on sustainable
efforts by organizations. This claim is further supported by Choi
et al. (2022) who emphasize the need for manufacturing
companies to combine traditional lean methods, such as the ones
previously explained before, with sustainability-specific
concepts such as energy recovery and waste material reuse. The
combination of these two practices has been given the name “lean
and green” (Florida, 1996). Furthermore, King and Lenox (2001)
further developed the concept of Lean and green by arguing that
lean practices complement green initiatives and thus
hypothesized that organizations that implement lean practices are
also more likely to adopt environmental management systems.
Similarly, Diies et al. (2013) hypothesized that reducing waste
and improving efficiency in manufacturing processes naturally
leads to both economic and environmental benefits, which helps
highlight the close relationship that lean practices and lean and
green have. This hypothesis is further supported by evidence
suggesting that lean practices can lead to enhanced resource
efficiency and waste minimization, thereby supporting
environmental goals (Garza-Reyes, 2015). There is plenty of
research to suggest the positive impact of lean principles on
sustainability efforts, such as the ones mentioned previously,
however, there are still challenges faced within the
implementation of lean and green. If these challenges are not
addressed this could result in the improper implementation of
lean and green which could prevent organizations from achieving
their goals (Florida, 1996).

2.2.2 Challenges in implementing lean and green

Despite the positive outcomes of lean and green, the
implementation of these strategies still faces many barriers. It is
important to identify these challenges in order to come up with
solutions to overcome them, ultimately ensuring that lean and
green is implemented properly. One of the initial difficulties



arises with the initial cost of investment required to modify
existing procedures and operations within SMEs (Diies et al.,
2013). The work done in this paper will be focused exclusively
on SMEs. Therefore, questions will be asked to identify if this is
indeed true, and then follow-up questions will be asked to
identify what practices SMEs implement to overcome them.
Additionally, Garza-Reyes (2015) identified that literature
regarding lean and green lacks clear and consistent conclusions,
thus making it difficult for organizations to implement it.
Moreover, the balance between lean practices and green efforts
is not always straightforward. Florida (1996) identified that some
lean practices may inadvertently lead to increased environmental
impact if not properly implemented and managed. The common
issue with the implementation of lean and green within
organizations is that clear guidelines and frameworks that result
in consistent outcomes don’t seem to exist for the concept, thus
making it difficult to systematically implement (Dieste et al.,
2019; Rodrigues & Kumar, 2019; Teixeira et al., 2022). More
specifically Dieste et al (2019) states that “the results achieved to
date are not always consistent with themselves as some studies
strongly highlight the existence of a positive relationship while
others are more cautious by suggesting that lean practices’
implementation does not necessarily enable green performances
in firms” (p.120). This suggests that there seem to be
inconsistencies in the lean and green literature. Such
inconsistencies make it difficult for any organization to
implement lean and green practices which are identified in the
literature. Thus, being the purpose of this paper which is to
identify what practices SMEs use that could fit under the concept
of lean and green and serve as real-world evidence of the
literature work already done on the topic.

2.3 Key Performance Indicators

Neely et al. (1995) defined key performance indicators as “the
process of quantifying the efficiency and effectiveness of
actions” (p.80). Key performance indicators are crucial to an
organization because they provide information to decision-
makers about the success or failure of past actions and may also
provide information about future actions (Neely, 2005). With this
information, it can be concluded that key performance indicators
for lean and green practices are crucial for understanding whether
sustainability goals are being achieved or not. Therefore, it is
important to identify key performance indicators that are used to
support sustainable transitions which also fall under lean and
green. Examples of traditional key performance indicators are
financial measures such as ROI or profit margins, productivity
measures such as output per worker or labor costs, quality
measures such as defect rates, and finally delivery speed
measurements such as lead and delivery times (Neely, 2005). It
is important to identify these traditional performances because
they can be used as examples during interviews to help managers
identify or reveal information about similar key performance
indicators that they may have to support sustainability goals.
Examples of potential sustainability key performance indicators
could include the percentage of recycled materials, energy
consumption, and greenhouse emissions (Mishra et al., 2017).
For example, Fullerton & Wempe (2009) argue that non-
financial performance measurements help mediate the
relationship between lean manufacturing and financial
performance. Although the study was done for financial goals,
nonetheless this demonstrates the relative importance of key
performance indicators on the achievement of organizational
goals in general.

Diies et al. (2013) explain that lean methods should be integrated
with the firm’s overall strategic objectives to ensure a good

established foundation for sustainable transitions, also falling
under lean and green practices, which can be quite challenging
for organizations to do. As a result of these challenges arising,
frameworks can be created to facilitate the selection and
application of performance metrics for lean practices, and thus
lean and green Practices as well (Farias et al., 2019). One of these
frameworks is the Balanced Scorecard framework (BSC). The
BSC framework measures the performance of four different
perspectives: financial, customer, internal processes, and
learning and growth (Kaplan & Norton, 1992). The other
framework is the Lean Performance Measurement System
(LPMS). The LPMS follows a structured approach for selecting
and utilizing performance metrics that are directly aligned with
specific lean principles (Shah & Ward, 2007). It is important to
highlight these performance measurement frameworks because
they can allow organizations to identify and mitigate the
challenges they may face when pursuing sustainability goals.
Furthermore, for the context of this paper, they can also serve as
performance measurement examples that can be asked to ask
managers during the interview in order to identify if they have
something similar set in place within their organizations to
support their sustainability goals. Identifying these key
performance indicators that fall under lean and green will then
facilitate the identification of practices, which are lean and green,
which directly help achieve these measurements.

3. METHODOLOGY
3.1 Research Design

This research aimed to identify lean and green practices, that
were implemented within small and medium-sized enterprises,
which are used in order to achieve key performance indicators
set in place to support sustainability goals. The research is
qualitative as it is more useful than quantitative research to
identify and explain thematic patterns (Draper, 2004). The first
aim was to identify which sustainability goals SMEs have and
what their respective key performance indicators to track these
goals are. The second aim was to identify which lean and green
practices were implemented to achieve these key performance
indicators. To resolve these aims a qualitative research design
was used, specifically through semi-structured interviews with
SME middle-managers. This type of research was selected
because it follows the interpretivist philosophy. This means that
ideas and conclusions about lean practices and their effects are
constructed through the experience and interpretations of SME
middle managers themselves (Creswell and Poth, 2017).
Furthermore, semi-structured interviews are flexible and give the
possibility to go further into specific topics that might be brought
up during the interview (Patton, 2014). The interviews had a
duration of 45 to 60 minutes approximately to ensure there was
enough time for managers to elaborate their answers and gather
as much data as possible. Before conducting the interviews with
SME middle managers, an ethical approval form was sought
from the University of Twente to be able to conduct the
interviews. This process ensured that the research conformed to
ethical standards when involving human participants. This
included informed consent from the managers, where they were
informed about the purpose of this research and that what they
said would be used as data. Furthermore, it was made clear that
any information deemed confidential was not used in the analysis
of data. SMEs were the targeted organizations as they represent
90% of businesses and account for more than 50% of
employment worldwide (World Bank SME Finance, 2024).
Therefore, the evaluation of SMEs was valuable as their adoption
of Lean and green practices can have a widespread impact on
sustainability in the manufacturing industry.



3.2 Data Collection & Sampling
In total nine interviews were conducted as this was enough
interviews to make meaningful conclusions and fit within the

Participant/Role Gender Industry Title Country of Operation

P1,CEO Male Metal Parts CEO China

P2, Employee Female Automotive Key Account Manager Italy

P3, Employee Male Stamping Director of Engineering United States

P4, Employee Male Stamping Environmental, Health, & United States
Safety Manager

P5, Employee Male Die Casting General Manager Italy

P6, Employee Female Die Casting Key Account Sales Italy
Executive

P7, Employee Male Automotive Managing Director Mexico

P8, CEO Female Automotive CEO India

P9, Employee Male Manufacturing Quality Assurance India

P10, CEO Male Surface Finishing CEO Germany

P11, Employee Male Manufacturing Director Mexico

Table 1

scope of the tools and time needed for this research. A summary
of the basic information of the participants can be found in Table
1. Purposive sampling was used to recruit SME middle managers
or any employee with the knowledge required to participate in
the interview. Purposive sampling refers to a group of non-
probability sampling techniques in which participants are
selected because they have the required characteristics needed to
gain information on a subject (Rai, 2015). The main target group
for this sample was SME middle managers of organizations that
are focused on manufacturing. Middle managers were chosen
due to their accessibility and insight into daily operations,
including key performance indicators. Furthermore, according to
Van Dun et al. (2017), middle managers are in a position where
they have contact with both executive management and front-line
workers. This facilitated the process of contacting someone else
who might know the necessary information, should they not have
it. However, any employee who could answer the question was
eligible for participation including CEOs, managing directors,
executives etc.... Participants were chosen from different
countries as previously identified, through the work of Elemure
et al. (2023), Lean and green is a global effort, and therefore
diverse opinions are valuable and are required for accurate
results. Participants were reached out through LinkedIn and
connections. Prior to the selection of managers, a quick
investigation of the company's website was done to ensure that
sustainability or anything related was one of the focal points of
the organization. For example, most participants’ organizations
dedicated a section of their company website to highlighting their
sustainability and provided accompanying information that
revealed how they plan to achieve these goals. The interviews
were recorded for data analysis purposes only if consent was
granted from the participants. The tool used for voice recording
was a personal smartphone. The interviews were conducted
online via Microsoft Teams. Sample questions that were asked
include: “What sustainability goals does your organization
currently strive for?”, “What key performance indicators do you
have set in place to track your sustainability goals?”, and “What
practices do you implement to achieve these key performance
indicators?”

3.3 Data Analysis
For the data analysis phase, a thematic analysis approach was
used to analyze the transcripts of the interviews. Thematic

analysis is a widely used qualitative data analysis method that
focuses on identifying, analyzing, and interpreting recurrent
themes within data (Braun & Clarke, 2006). This means that
rather than applying a pre-established framework to interpret the
interviews, the analysis was influenced by the received content
from the interviews. To ensure a structured approach for data
analysis the following steps were taken. Transcripts from the
videos were made using the Sonix.ai website. This was done so
that it was possible to read and re-read the comments of the
managers. Sonix.ai automatically transcribed what was said in
the audio files of the conducted interviews. The transcripts given
by Sonix.ai were then re-read in order to delete any information
that was deemed confidential or sensitive. For example, the
names of participants and the names of any companies were
redacted from the transcripts. Furthermore, the transcripts were
also cleaned to ensure that what was said in the interviews was
what was written in the transcripts. These transcripts were then
uploaded to ATLAS.ti for analytical purposes. ATLAS.ti is a
qualitative analysis tool, which was used to generate first-order
codes from the interview transcripts by following the gioia
methodology. The gioia methodology consists of steps required
to bring rigor to qualitative research (Gioia et al., 2012). The
gioia methodology was used in order to create first-order codes,
second-order codes, and the aggregate dimensions which were
used to create the conceptualization model shown in Figure 1.
The first-order codes were created by reading the transcripts of
the interviews and highlighting any direct ideas or comments that
the participants mentioned. After having these codes completed
a process of examination of the data was conducted. In this
examination, recurring themes were uncovered for all variables
and thus second order-codes were created. Examples of these are
waste reduction, CO2 emissions, and employee engagement in
sustainability. By coding the data in this format, the themes were
separated into manageable parts. This approach is aligned with
the thematic analysis methods described by Braun & Clarke
(2006). Once the key performance indicators were coded, the
same process was repeated however, this time the focus was put
on identifying what lean and green practices are mentioned by
the managers. Once the second-order codes were completed, they
were used in order to create the aggregate dimensions. Figure A
of Appendix 8 shows all the codes generated using ATLAS.ti and
analyzed trough the gioia methodology. These aggregate
dimensions were then used to create a visual representation that



clearly shows the relationship between sustainability goals, key
performance indicators, and lean and green practices. This visual
representation is supported by the work of Lee and Rojas (2013),
who argue that project management is facilitated by visual tools.
Therefore, managers will be able to use the visual model created
in this paper to facilitate their Lean and green practices.

4. RESULTS

This research investigated “How do SMEs implement lean and
green practices to meet key performance indicators in order to
achieve their sustainability goals?”. Figure A, in Appendix 8§,
illustrates the data structure which shows the relationship
between the first and second-order codes, which were then used
to derive the aggregated dimensions used in the
conceptualization model.

4.1 Sustainability Goals

The data gathered from the interviews indicated that the
Sustainability goals that the companies interviewed are striving
for can fall under two categories. These two categories are
environmental sustainability goals and employee sustainability
goals.

4.1.1 Environmental Sustainability Goals

From the interviews, it was gathered the sustainability goals that
they followed involved the consumption of energy in some
manner. For example, when one manager was asked about what
sustainability goals their company follows, they answered by
saying “We have the affordable and clean energy, responsible
consumption and production and work and economic growth.

It's the least that you can see here” (PS). Likewise, another
participant answered that “The first thing we, we actually
released on the affordable and clean energy I mean supply the
economical component to support our clean energy system

customer to affordable clean energy strategy” (P1). These are
only two examples, but all participants mentioned energy as one

of their goals. These quotes gathered from managers were coded
as first-order codes which were then used to derive the second-
order quotes category. Codes relating to energy were

categorized into the “Affordable and Clean Energy” category.
The second goal regarding sustainability which was mentioned
by all managers was “Reduce Carbon Emission”. For example,

one participant stated that “A rarget so far for the CO2 was set
by the science-based target and the CDP and is a reduction of
the emissions by the 50% by 2030 (P2). The next goal that was
mentioned by most managers regards the waste generated and

the acquisition of material that is specific to each company. The
second order code category given to this is “Resource
Conservation”. Each company has different goals regarding the
materials they use in their production. For instance, one
participant mentioned that “We have our objectives for 2024.

And there's four of them. I think mine is dated 2023. I might have

an older version, but I don't think it's changed. Extending our
coolant life. So, we use a lot of coolants. For our metals. Metal
Sforming processes” (P3). Moreover, another participant said that
“But for a special company which is specialized in ways of
material another point that is really important is water usage.

This is the consumption that we have for water. What kind of or
how much water we are using in our process” (P5). Although
the goals are different for each company, each one relates to the
conservation of an important resource for them, which is why

this second-order code is called “Resource Conservation”.

Finally, all companies acknowledged “Energy Consumption” as
being important even though they might not have had it as a
direct goal. For example, one participant mentioned that “And

then, of course also for the maintenance of our facilities, we take
care about the reduction of the energy consumption” (P2). To
summarize from the data gathered in the first-order codes, four
distinct second-order code categories were identified: “Clean
and Affordable Energy”, “Reduce Carbon Emission”, “Resource
Conservation” and “Energy Efficiency”. After figuring out the
companies’ respective sustainability goals, questions were then
asked with the intention of figuring out how these sustainability
goals were communicated across the company. First-order codes
gathered from these questions were then labeled “Sustainability
Communication” as  second-order codes. However,
environmental goals were not the only focus for companies
regarding sustainability.

4.1.2 Employee Sustainability Goals

When asked about sustainability goals, it was expected that
companies would primarily focus on environmental goals.
However, a couple of managers highlighted that sustainability
doesn’t only mean being wary of the environment, but also
ensuring the well-being of their employees to ensure the survival
of their company. For instance, one manager said that “We have
a couple of things 1 mean, the first employee engagement in
sustainability to encourage employee to actively participate in
and contribute to the sustainable practice” (P1). Furthermore,
another participant would agree as they said the following “What
is my concept of sustainability? For me, work environment is
also how the people are feeling working in the company. This is
why it's important for me also, not just to focus in the
environmental topics. Also focus in the team because also the
team is a complement to have these sustainability strategy” (P5S).
From the data gathered in the interviews, environmental
concerns are a significant component of sustainability, however,
the insights from these managers underscore the importance of
incorporating employee well-being and engagement into a
holistic sustainability strategy as well.

4.2 Key Performance Indicators

The second part of the research focused on the respective key
performance indicators used by companies to monitor, track, and
measure their sustainability goals. From the first part of the
research, it was derived that organizations typically follow two
sustainability goals: environmental and employee-focused goals.
This section of the research focused on asking questions to
managers to figure out the respective key performance indicators
used for each group of sustainability goals. Therefore, the key
performance indicators were also divided into their respective
goals: environmental goal key performance indicators and
employee sustainability goal key performance indicators.
Furthermore, a mediator variable was also derived from the
interviews which was given the name “Monitoring Tools”. The
interviews revealed that monitoring tools were used in order to
facilitate the process of monitoring and tracking key performance
indicators that were used for sustainability goals.

4.2.1 Environmental Goals Key Performance

Indicators

From the data gathered in the interviews, it is evident that key
performance indicators vary from organization to organization.
This is to be expected given that they all have different
sustainability goals. However, there are still elements that are
present throughout most if not all organizations. For example,
many organizations mentioned that part of the monitoring
process of their sustainability goal was greatly achieved through
their compliance of the ISO 14,001 certificate. For example, one
manager stated that “So if you use ISO 14,001, a lot of what our



system is modeled after are the requirements of the ISO 14,001
(P3). Likewise, another manager said that “What's important to
say about environment Key Performance Indicators is that we
have an environment certificate. So, we are certificated with
14,001, which is the norm related to the environment. So, there
are some standards that we have to keep have this certification
since 2015” (P4). These are two examples, however, many of
the managers interviewed mentioned the certificate as part of
their performance measurement. In the discussion portion of this
paper, the ISO 14,001 certificate will be further examined and
will be analyzed to reveal why many organizations use this
certificate as a performance measurement. The second common
trend for key performance indicators was that all companies had
KPI’s that were measured by examining the consumption of a
resource for every unit of output of a product. For example, one
participant mentioned the following “We have a couple of so-
called aspects for environmental carbon emission, including the
total emission per unit of a product and volume by the energy
consumption, such as total energy consumption energy
consumption per unit of the output” (P1). From this statement
the key performance indicators used are tailored to the specific
sustainability goals that this company has; however, they are
measure by analyzing the consumption of a resource per unit of
output. Another participant had similar key performance
indicators “So based on our objectives, you know how much
coolant we have a way of tracking how much coolant per
thousand pounds of steel that we use” (P3). Once again, the
performance measurement is tailored to the resource the
company uses but is tracked trough the same process previously
mentioned. Another example was given by P6 who mentioned
the following in regard to keeping track of waste generated
“Waste, how many kilograms we are wasting per month in the
whole year. We have a target of four tones per year” (P6). These
examples show how the unit of measurement was tailored
specifically to the key performance indicator that each
organization was keeping track of.

4.2.2 Employee Sustainability Goal Key

Performance Indicators

Similar to the environmental goals, the key performance
indicators for employee sustainability goals also vary amongst
the organizations. However, there is one manager who was able
to give concrete examples of specific key performance indicators
used to keep track of employee sustainability. This manager said
that “for the social aspect I mean, like employment satisfaction
employee training duration and coverage employee diversity
and inclusion indicator, community engagement and
contribution.” (P1). To ensure that the key performance
indicators for both environmental and employee sustainability
goals are effectively tracked and aligned with the overall
objectives companies can employ monitoring tools. These tools
act as mediators, bridging the gap between setting sustainability
goals and assessing their performance.

4.2.3 Monitoring Tools

From the interviews, another variable was derived that acts as a
moderator for the relationship between sustainability goals and
key performance indicators: monitoring tools. All managers
mentioned key performance indicators that help keep track of
their sustainability goals. However, only one manager mentioned
specific tools that help the monitoring process of these key
performance indicators. This manager had the following to say
“You know, as I mentioned in our monthly basis, we have a thing
called a balanced scorecard. In the balanced scorecard, we
have our KPIs. We have a yearly target. And in the yearly target

in December when we are closing the year. we are reviewing
what was the performance of every indicator” (P6). The tool that
the manager mentioned is the balanced scorecard approach. This
will be further examined in the discussion portion of this paper.
The same manager also mentioned another tool “We had a
management meeting, and we are making a forecast. So for the
next year, how many potential kilowatts we will be using” (P6).
The tool the manager referred to was forecasting. The insights
from this manager highlighted the significance of these tools in
effectively monitoring and evaluating performance indicators.
These tools will be further examined in the discussion portion of
this paper to explore their role in enhancing the sustainability
efforts of organizations.

4.3 Lean and green

The final focus of the research was to uncover what practices and
strategies companies employ in order to achieve the key
performance indicators that they had set for their respective
sustainability goals. More specifically, the goal was to find what
practices they employed that fall under the concept of lean and
green. The interviews revealed that all organizations employ lean
manufacturing principles, however not all organizations employ
specifically lean and green. The interviews revealed that
organizations realized that lean manufacturing principles also
improved the environmental key performance indicators set by
the organizations. Therefore, the strategies identified in the first
order codes were grouped into either lean manufacturing
principles or lean and green. Moreover, two moderator variables
were also identified: employee engagement and automation.

4.3.1 Lean Manufacturing

The interviews revealed that some organizations did not follow
specific lean and green strategies in order to improve their key
performance indicators. However, all managers commented that
they noticed that traditional lean manufacturing strategies helped
improve their key performance indicators trough an indirect
relationship. The first lean manufacturing principle that many
managers mentioned was the concept of “Process Optimization”.
One participant stated that “For the lean practice, process

optimization with the continuously review and streamline

process to eliminate the waste and increase the efficiency” (P1).
The same manager then mentioned that this strategy could be
applied in “in the area related to the energy usage resources

consumption and the supply chain management” (P1).
Furthermore, another manager had something similar to say
regarding the topic “So we're a stamping company. And so let's
just say we make a thousand different parts. So every one of
those parts, everyone has its own process. And if we're trying to
increase the, the stroke per minute by 10%, in essence, we're

reducing energy, we're reducing waste, we have less scrap. So

that's why like if you looked at our metrics that we had an 11%

reduction in energy” (P3). In this quote, the manager mentions
stroke per minute, which is something specific to their company.
However, it follows the same principle of optimizing their
process of production. This manager also reveals how by
focusing on process optimization sustainability key performance
indicators also improved. Another common lean manufacturing
tool used is the 5s principle. One participant had the following to
say “We have A 5S Principle that's in place. We do five S audits.

There's layered audits with those” (P3). Another participant said
“On the other hand you can have 5s which is also important not
only for physical processes but also for the information transfer.

So I think they are all very important” when answering what lean
principles their company used for their manufacturing processes.

The 5s principle and process optimization were the two lean
manufacturing principles that were commonly used by most



organizations. However, some managers mentioned lean
manufacturing principles that might not be known to the other
companies. These methods are heijunka, jidoka, SMED, overall
equipment effectiveness & ishikawa diagram. Heijunka, jidoka,
SMED, and overall equipment effectiveness were taken from
Participant 6, while the ishikawa diagram was taken from
Participant 3.

4.3.2 Lean and green

From the interviews, a list of lean and green strategies used to
support key performance indicators was gathered. The following
lean and green Practices were mentioned: Value stream mapping,
just-in-time inventory, product life cycle assessment, and waste
management. These methods were acquired from different
managers. One manager said the following regarding value
stream mapping “The second for the value stream mapping we
Define and address the bottom line. And that the electricity in
the flow of a material and the activity impact sustainability
performance” (P1). Just-in-time inventory was mentioned only
by one manager who said the following “And the third point is
the just in time inventory management to reduce the waste and
the storage related impact by minimizing excess inventory” (P1).
Life cycle assessment was mentioned by five managers, more
specifically one manager said the following “then the
consumption and production is so related to the life cycles of our
items, our scraps, our process”’ (P4). Waste management was
mentioned by four, for example, one manager said “Third, one
waste segregation and the recycling program in through the
proper separation and recycling of waste to meet the reduction
and reuse target” (P1). Lastly, lean energy was mentioned by
three, specifically one manager said that “we started to make
some investments especially for photovoltaic systems in order
achieve and reach this target” (P2). The implications of these
lean and green strategies will be further explored in the
discussion.

4.3.3 Automation and Employee Engagement
Besides the identified lean and green practices that help achieve
the set key performance indicators. From the interviews, two
mediator variables were identified. The first one is automation.
One manager had the following to say concerning the role of
automation in their organization “We're doing a lot of work with
process automation, changing the processes... So it takes
hundreds and hundreds of hours out of the process” (P3). This is
the first moderator variable that was identified. Regarding
employee engagement in their organization, the manager had the
following comment “We also can set up the example we also can
encourage the innovation to establish some kind of a incentive
system to encourage employees to come up with a innovative
idea and the practice related to the sustainable development”
(P1). The role of both of these moderator variables will be
expanded in the discussion.

S. DISCUSSION, LIMITATIONS &
FUTURE RESEARCH

5.1 Discussion

This thesis examined the lean and green practices employed by
manufacturing organizations to achieve key performance
indicators and meet their sustainability goals, while also
exploring the relationship between these variables. The research
revealed important information about all three variables.

First, sustainability goals were divided into two categories.
Environmental sustainability goals and employee sustainability
goals. Environmental sustainability goals can be defined as
“meeting human needs without compromising the health of
ecosystems” (Calicott and Mumford, 1997, p.1). However, the
work done in this research revealed that human needs were
replaced by organizational needs. This research also found that
employee sustainability goals can be defined as goals set in the
workplace to ensure the well-being and retention of employees.
The reasons why organizations chose to pursue these
sustainability goals were primarily due to stakeholder influence,
law and regulation compliance, and local environmental issues.

In order to keep track of these goals, the organizations employed
the usage of key performance indicators. Key performance
indicators are crucial to an organization because they provide
information to decision-makers about the success or failure of
past actions and may also provide information about future
actions as discussed in the theoretical background (Neely, 2005).
This was confirmed by this research as all managers mentioned
what key performance indicators, they use in order to keep track
of their sustainability goals. The interviews revealed that key
performance indicators used to track environmental
sustainability goals relied more on quantitative units of
measurement, whereas employee sustainability key performance
indicators were monitored using more qualitative measurements.
For example, energy consumption per unit of output was one of
the key performance indicators used to keep track of energy
consumption, and one way in which it was monitored was
through the measurement of kilowatt consumption for that output.
The results of this research revealed that some quantitative key
performance indicators were tailored to each organization. This
means that every organization can look for inspiration from what
others are doing, however in the end key performance indicators
have to be tailored to the needs and situations of each
organization. This is similar to the key performance indicators
highlighted by Mishra et al. (2017) in the theoretical background
of this paper. On the other hand, qualitative methods such as
employee satisfaction were used to keep track of employee
sustainability key performance indicators. Furthermore, this
research found that monitoring tools is a variable that enhances
the connection between sustainability goals and key performance
indicators. More specifically, these tools are the Balanced
Scorecard Approach (BSA) and forecasting. The BSA is “a set
of measures that give top managers a fast but comprehensive
view of the business” (Kaplan & Norton, 1992, p. 1). In the
context of this research, the BSA was used as a tool to help
support the tracking and monitoring of the established key
performance indicators that were set to meet environmental
sustainability goals. Forecasting is the process of predicting the
future based on knowledge from the past (Petropoulos et al.,
2022). In this research, managers used forecasting as a method to
predict the potential future value of their key performance
indicators, thus also serving as a complementary tool in the
efforts to measure sustainability goals. This supports the ideas of
Neely (2005), who highlights the importance of key performance
indicators due to their value to managers in helping make
informed decisions about potential future actions. Now that the
relationship between sustainability and key performance
indicators has been established, the importance of lean and green
practices for achieving said key performance indicators will be
explained.

First, it is important to mention the role of lean manufacturing in
this research. As stated before, the purpose was to analyze what
and how lean and green practices help improve key performance
indicators. However, this research revealed that lean



manufacturing practices can also have an indirect effect on key
performance indicators. The interviews revealed that some
organizations don’t implement lean and green practices as such
but still focus on lean manufacturing practices such as process
optimization and the 5s Principle. Although the goal of these two
methods was not the improvement of environmental goal key
performance indicators, they still had some effect on them. For
example, process optimization is the activity of selecting and
improving a best practice to achieve a certain task (Afteni &
Frumusanu, 2017). This research revealed that by optimizing
their processes organizations were able to improve their key
performance indicators values without having them as the central
focus. Other examples mentioned by managers of lean
manufacturing principles include the Ss principle, heijunka,
jidoka, single-minute exchange of die, and overall equipment
effectiveness. All of these methods can be applied in the context
of lean manufacturing however will also result in improved key
performance indicators to a certain extent. These findings are
similar to the work done by Afum et al. (2021) who concluded
that lean manufacturing practices aid the implementation of
internal green practices. However, managers mentioned specific
methods they used in order to exclusively improve their key
performance indicators, which are the lean and green practices.

This research revealed that lean and green practices can be used
in order to achieve the key performance indicators set by
organizations. The identified lean and green practices were value
stream mapping (VSM), inventory management, energy
management, waste management, product life cycle assessment,
and lean energy adoption. VSM is normally considered a lean
manufacturing tool used to track and control the flow of material
through supply chain networks (Lian & Van Landeghem, 2002).
However, this research found that managers can also apply VSM
in contexts regarding sustainability. As an example,
organizations can use VSM to directly track the flow of
electricity usage and identify areas where it can be improved.
Thus, VSM can also be considered a lean and green practice. This
supports the idea of Choi et al. (2022) who claim that traditional
lean manufacturing practices should be combined with
sustainability-specific concepts such as the one provided in the
example. Likewise, inventory management is a strategy that is
considered a lean practice whose goal is to identify how much
inventory of a product is exactly needed at a time to prevent the
extra usage of money, space, and time (Koumanakos, 2008).
However, this research revealed that proper inventory
management can reduce waste generation and thus support the
corresponding waste reduction key performance indicators. This
means that inventory management can also be considered a lean
and green practice and can be applied to improve any waste
reduction key performance indicators. Likewise, another lean
and green tool used by managers to manage waste is waste
management. Waste management is a structured approach to
handling waste which includes the identification and measuring
of waste, understanding the causes of said waste, and finding
practical ways to reduce it (Fercoq et al., 2013). This research
that typically organizations have a person or group in charge of
this responsibility. The next lean and green practice used by
managers was the product life cycle (PLC). This research
revealed that PLC can be used as a lean and green practice. A
product’s environmental impact should be considered throughout
its entire life cycle to make informed decisions. As an example,
organizations can use PLC to track the energy consumption of a
product through its entire life cycle and identify areas where it
consumed the most energy, and then analyze what is the reason
for this. Finally, lean energy adoption marks the final lean and
green method revealed in this research. Lean energy is the
process of focusing on energy efficiency and sustainability while

implementing lean principles (Halldérsson et al., 2018). One of
the ways in which lean energy was applied was through the usage
of renewable energy, such as solar or wind energy. Furthermore,
photovoltaic systems were also implemented to support lean
energy adoption. Besides these lean and green practices, two
variables were identified as complementors to the process of
using lean and green practices to improve key performance
indicators.

The first variable is automation. The purpose of automation is “to
perform functions more efficiently, more reliably, and more
accurately than human operators” (Frohm et al., 2006). These are
the qualities why automation serves as a moderator for the
process of improving key performance indicators through the use
of lean and green practices. This research found that automation
does not directly influence the key performance indicators,
however, it was implemented by organizations to improve their
already existing lean and green practices. This means that
automation can act as a moderator to improve the process of
meeting key performance indicators through the implementation
of lean and green practices. Finally, the second identified
variable was employee engagement. In this research, employee
engagement refers to the process of involving employees in the
process of lean and green practices. For example, this research
revealed that organizations can implement incentive systems for
employees to encourage innovation. This is supported by
Fernandez and Moldogaziev (2012) who concluded that
“empowerment practices aimed at offering financial and other
rewards for performance will cause employees to feel more
encouraged to innovate” (p.161). Furthermore, in this research, it
was revealed that there were also employee trainings in which
they received information on how they can also be more
sustainably aware. This research revealed that employee
engagement can be used to encourage employees to improve lean
and green practices in order to achieve key performance
indicators.

5.2 Theoretical Contribution

The work done in this research contributes to expanding the
theoretical understanding of the lean and green concept, by
considering insights from lean manufacturing and lean and green
practices gathered through interviews from managers of small
and medium-sized manufacturing companies. The contribution
can be described as identifying and explaining the relationship
between sustainability goals, key performance indicators, and
lean and green practices. Figure 1 demonstrates the conceptual
model that has been developed in order to visualize the
relationship between these variables.

Firstly, previous literature such as Florida (1996), provided
theoretical work focused on introducing and explaining the
concept of lean and green. The biggest limitation of this work
was that it was all theoretical. The work done in this research
extends the concept of lean and green by examining real-life
cases of organizations implementing lean and green practices.
Furthermore, this research extends the lean and green concept by
identifying concrete lean and green practices, such as product life
cycle assessment, waste management, lean energy adoption
value stream mapping, and inventory management.



Secondly, Neely (2005) identified the importance of key
performance indicators in creating a link between business
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practices and organizational goals. The work done in this
research supports the work done by Neely (2005) by identifying
various key performance indicators used by organizations in
order to monitor and track their sustainability goals. Key
performance indicators were divided into the environmental
sustainability and employee sustainability categories. This
research reveals that environmental key performance indicators
are typically tracked using quantitative metrics whereas
employee sustainability was tracked using quantitative methods.
Furthermore, the role of monitoring tools, such as the balance
scorecard approach and forecasting, in connecting sustainability
goals with key performance indicators was discussed. The
research done in this work also contributes to more recent
academic work. For example, Kosasih et al. (2023) highlight in
their work that recent work done for lean and green has been
mainly focused on large enterprises and that SMEs have been
overlooked. However, the work done in this research and the
proposed model have been developed purely from information
gathered from SMEs. Therefore, the work done in this paper
contributes to more research done for lean and green in SMEs,
by providing a conceptualization model of the application of lean
and green practices of SMEs. Furthermore, in their research,
Ordonez-Ponce (2023) highlights the importance of finding
innovative solutions for the achievement of sustainable
development goals. The work done in this research also helps
contribute to this work by providing examples of how
organizations use lean and green practices, these could be
considered innovative by anyone reading this work who hasn’t
thought of applying the same methods to their situation.
Moreover, this research also helps contribute to the goal setting
theory developed by Locke and Latham (2019). The goal-setting
theory identifies the importance of setting clear goals to help
focus attention and encourage persistence which in turn leads to
higher performance levels. The work done in this research helps
contribute to the goal setting theory by delineating the role of key
performance indicators in order to monitor goals and thus
facilitate persistence.

Finally, these contributions help address gaps identified through
the work done by Garza-Reyes (2015), Elemure et al. (2023), and
Iranmanesha et al. (2019). The primary gap in research is that
there is still a need for more real-life evidence of organizations
across the globe applying lean and green practices within their
organization. The work done in this research fills in this gap as

5.3 Practical Implications

The findings from this have practical implications for
manufacturing SMEs that want to enhance their sustainability
efforts through the implementation of lean and green practices.
First, organizations can analyze and consider the
conceptualization model in Figure 1, which shows the
relationship between all the previously mentioned variables.
Furthermore, this paper mentions various sustainability goals
that exiting manufacturing SMEs are currently striving for and
the reasons for this. Other organizations may take these goals as
inspiration and apply them to their situation. Furthermore,
various key performance indicators used in order to track the
sustainability goals were also identified. Also providing specific
units of measurement used in order to track said key performance
indicators. Finally, lean and green practices that help ensure the
improvement of key performance indicators were also
highlighted. An explanation of these lean and green practices was
also provided, thus facilitating other organizations to examine
whether or not the mentioned lean and green practices can be
applied to their own situation. Likewise, organizations can
identify lean manufacturing principles that they already apply
without knowing that they also could be lean and green practices
and consequently can be used in order to support their
sustainability efforts.

5.4 Limitations and Future Research

A limitation of this research is that the sample size of
organizations was limited to eight cases. Future research should
expand the sample size of participants. Furthermore, the sample
size was limited to only manufacturing companies. The lean and
green concept can benefit from investigating its implementation
in industries besides manufacturing.

Another limitation is that the method of research for the work
done in this paper was purely qualitative and thus did not take
into consideration quantitative data. Future studies should
attempt to support qualitative findings with quantitative data.
Furthermore, the data collected for this research was limited to
one-time interviews. The conclusions of this research could
benefit from conducting research that gathers data on a long-term
scale. This will allow for the understanding of the long-term
effects of lean and green Practices.



Finally, the sample size was limited to SMEs’ lean and green
literature could benefit from the comparison between SMEs and
large-scale organizations when implementing lean and green
practices. Doing a comparison like this would help identify what
resources are available to large-scale organizations that help with
the implementation of lean and green practices. Then an analysis
can be made to see if any of these resources can be applied to
SMEs in order to facilitate the process of lean and green practices
implementation. Likewise, large-scale organizations can identify
how SMEs implement lean and green and discover potential
ideas that can be applicable to large-scale organizations.

6. CONCLUSION

This research explored the relationship between sustainability
goals, key performance indicators, and lean and green practices
to answer the question: How do SMEs implement lean and green
practices to meet key performance indicators in order to achieve
their sustainability goals?

Through the application of qualitative research with a thematic
analysis approach, the research found what sustainability goals
manufacturing SMEs currently have and what the corresponding
key performance indicators are used to keep track of said goals.
Furthermore, this research identified what and how lean and
green practices are implemented by these manufacturing
organizations. Ultimately, contributing to theoretical literature,
expanding the idea of lean and green through the support of
practical real-world evidence that can also be used as practical
inspiration for any manufacturing organizations reading this
work.
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8. APPENDIX
Appendix A

Figure A.2. Data Structure.
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Figure A.2. (continued) Data Structure.
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Figure A.2. (continued) Data Structure.
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Table A. 2. Interview Guideline Questions.

QUESTIONS TO FIGURE OUT SUSTAINABILITY GOALS BLOCK

What are the sustainability goals that your company is striving for?

Why did you choose these sustainability goals?
How do you ensure that your employees are aware of and engaged in meeting these sustainability goals?

QUESTIONS FOR PERFROMANCE MEASUREMENTS BLOCK

What Key Performance Indicators or KPIs does your organization use to track sustainability efforts?

Why did you choose these specific Key Performance Indicators to track your sustainability goals?

What criteria do you use to come up with specific Key Performance Indicators to use for each sustainability goal?
How many Key Performance Indicators or KPI’s does your organization have for each sustainability goal?

Why do you think these Key Performance Indicators are adequate to achieve your organizations sustainability goals?
How do you know when a sustainability goal has been achieved?

Of the mentioned performance metrics, which ones would you say are the most important? Why?

QUESTIONS FOR LEAN AND GREEN PRACTICES

What practices (Lean and green) does your organization use to make sure Key Performance Indicators are met?

Which Lean and green Practices do you use to meet each performance measurement?

How do you know these Lean and green practices are useful for meeting your Key Performance Indicators?

Do you use multiple lean and green practices to help meet Key Performance Indicators, or can you use one practice for two
measurements? If so, please explain why you think one practice can be used to meet multiple or more Key Performance
Indicators?

Which Lean and green Practices have you noticed work best for meeting your Key Performance Indicators?
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