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Abstract 

Despite the encouraging results obtained from the application of Green Lean, organizations 

have found the integration of Green and Lean, and their implementation as an integrated 

approach, challenging, especially when resources are limited. This paper aims to overcome 

some of these challenges by presenting a model for integrating Lean and Green based on the 

Gemba-Kaizen approach. The objective is to help organizations reduce their environmental 

waste in a practical and easy manner with limited resources. The proposed model was 

developed on the basis of a through literature review on Gemba and Kaizen, conducted on 

peer–reviewed journal articles and pragmatic books with managerial impact on the subject, 

and the more than 40 years of accumulated experience of the authors as academics, 

researchers, industrialists and consultants after having worked on a number of projects for 

multinational organisations that wanted to implement Lean Six Sigma and/or environmental 

management systems in various industrial sectors. The model was validated through two cases 

study in the aerospace and automotive industries. The results showed that the proposed model 

helped the case organizations to reduce the consumption of resources and improve their 

environmental performance. The proposed model can be the basis for further research on 

Lean and Green, contributing to help organizations to improve their sustainability 

performance. This research presents a first attempt to develop a model which integrates Lean 

and Green based on a combined Gemba-Kaizen approach. 

 

Keywords: Green Lean, Gemba-Kaizen, Environmental Waste. 

 

1. Introduction 

Manufacturing is a constant game of doing more with less (Hopp and Spearman, 2008). 

Recently, with the rise of operations, environment, social and quality improvement 
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methodologies, such as Lean, Six Sigma, Green, among others, and the increasing concerns 

for the environment and the social responsibility, the markets dynamic has changed (Cherrafi 

et al.,2017; Garza-Reyes, 2015a; Digalwar et al., 2013). Traditionally, production efficiency 

and profitability, and more recently quality, customer satisfaction, and flexibility have been 

the main concern for organizations (Garza-Reyes, 2015a; Green et al., 2012; Khor, 2012). 

However, to respond to governmental environmental regulations and the growth of customer 

demands for services and products that are environmentally sustainable, organizations have 

been forced to rethink how they manage their processes and operations and to search for 

innovative ways to do business (Garza-Reyes et al., 2016a; Wong and Wong, 2014; McCarty 

et al., 2011). According to Bergmiller and McCright (2009), the triple bottom line of 

sustainability (profit, planet, and people) must be satisfied by organizations to attain a better 

position in the market. In this scenario, the challenge for organizations is to achieve economic 

success through strategies that are compatible with and supportive of environmental and 

social sustainability in order to meet all requirements of the stakeholders (Shah and Ward, 

2007). To this end, Lean and Green have emerged as a major parts of the sustainability 

answer (Cherrafi et al., 2016a; Garza-Reyes, 2015a). As Lean implies the elimination of waste 

in every area of production, supplier network, design and factory management (Chauhan and 

Singh, 2012), it is likely to improve resource efficiency and reduce environmental impact 

(King and Lenox, 2001; Aguado et al., 2013). Green manufacturing is an integrated approach 

that aims to reduce negative environmental impacts and wastes in every area of product and 

service life cycle (Thanki, 2016). Green practices allow companies to achieve a set of benefits 

of long-term performance, especially in terms of cost reduction through a more efficient use 

of resources (Carvalho et al., 2017).  

     In this context, the combination of Lean and Green seems natural (Garza-Reyes, 2015a). 

According to Dües et al. (2013), there is a synergistic relationship between Lean and Green 

practices, resulting in better economic and environmental performance, especially when the 

two approaches are integrated by an organization. Research on Lean and Green, as an 

integrated approach, has been attracting wide interest across the globe in last few years 

(Cherrafi et al., 2016a). For instance, Pampanelli et al. (2014) proposed a model to integrate 

Green practices into pure Lean thinking by using a Kaizen approach to reduce production and 

environmental wastes. Verrier et al. (2016) developed a framework for integrating Lean and 

Green to improve economic, environmental and social performance. The framework includes 

Lean and Green intentions indicators and green performance. It requires a panel of companies 

for benchmarking their projects in order to share best practices and lessons learned. Alves and 



 
 

Alves (2015) proposed a model to integrate Lean and sustainability based on cultural 

transformation to change values, attitudes, outcomes and behaviors. The proposed model 

provides a detailed description of implementation steps to reduce the consumption of natural 

resources and eliminate wastes by using Lean techniques and tools. Cherrafi et al. (2016b) 

explored the synergy between Green and Lean Six Sigma practices by using a detailed 

framework broken down into five stages and sixteen steps to improve sustainability 

performance. Their research findings indicate that the integration of Green and Lean can help 

organizations to reduce resources consumption and minimize their cost of energy and mass 

streams. Ben Ruben et al. (2017) proposed a Lean Six Sigma framework with environmental 

considerations to improve operational and environmental performance. The framework is 

based on DMAIC (define-measure-analyze-improve), where traditional Lean Six Sigma and 

environmental impact assessment tools are integrated to systematically deploy Lean Six 

Sigma strategies with environmental considerations.  

Despite, this growing body of research on Green Lean, which has tried to enable and/or 

facilitate the parallel or subsequent implementation of Lean and Green in order to reduce, or 

eliminate, environmental wastes in manufacturing processes, only a handful of studies have 

discussed how to integrate the two strategies in a practical and easy manner with limited 

resources. According to Ng et al. (2015), the implementation of Green Lean involves 

important investment and is not viable in situations where there are limited resources. In the 

context of the financial and economic crisis, most organizations tend to identify a way to 

develop their operational performance in an environmental friendly way without important 

changes and large investments.  

     The aim for this paper is therefore to present a model for integrating Lean and Green based 

on the Gemba-Kaizen approach. The main variable of this study is to reduce resource 

consumption in industrial processes.  

     This paper is organized into seven more sections. In Section 2, a literature review on Lean 

and Green is presented. In Section 3 a description of the integration of the two strategies is 

developed, followed by an analysis, in Section 4, of the relationship between Lean and 

Green’s mudas and tools. In Section 5, the model for integrating Lean and Green, and its 

method of implementation, is presented. Section 6 includes two cases study used as an 

approach to validate the proposed model. Lastly, in Section 7 the results are discussed and the 

learned lessons presented, whereas Section 8 includes the conclusions of the research. 

 

 



 
 

2. Literature review 

The Lean and Green concepts have achieved high popularity in recent years, even though 

their contents and meaning are not new. The concept of Lean was initially developed in Japan 

by Shigeo Shingo and Taiichi Ohno, where it was known as Toyota Production System 

(Herron and Hicks, 2008). The concept of Lean became popular through Womack and Jones’ 

(1990) book ‘The Machine That Changed the World’. We define Lean as a strategy that 

focuses on the elimination of waste along the value chain (Herron and Hicks, 2008; Dennis, 

2007). In the Lean context, waste is defined as “anything other than the minimum amount of 

equipment, materials, parts, space and time which are absolutely essential to add value to a 

product” (Russell and Taylor, 2000). Lean identifies seven forms of waste: transport, 

inventory, motion, waiting, overprocessing, overproduction, and defects. All of these wastes 

have a direct impact on performance, quality and cost, and these are all non–value–adding 

operations for which customers do not want to pay (Marriott et al., 2013). To reduce or 

eliminate these wastes, several techniques and tools that include just-in-time (JIT), total 

preventive maintenance (TPM), kaizen, 5S, poka-yoke, cellular manufacturing, standardized 

work, among others, were developed as part of the Lean approach (Herron and Hicks, 2008). 

The scholar literature has well proven that Lean Manufacturing has a positive impact on 

operational performance by improving quality and productivity, and reducing lead-times and 

inventories (Belekoukias et al., 2014; Abdul Wahabet al., 2013; Dal Pont et al., 2008; Shah 

and Ward, 2007; Hines et al., 2004).  

     On the other hand, the concept of green manufacturing has emerged as a philosophy to 

help organizations improve their environmental performance while still achieving their 

economic objectives (Garza-Reyes, 2015a). Green can be defined as a set of practices that 

intend to reduce, or limit, the negative environmental impacts of production and improve the 

efficiency in the use of natural resources (Galeazzo et al., 2013; Moreira et al., 2010). Overall, 

it intends to eliminate or reduce environmental waste. Environmental waste is defined as 

“excessive or unnecessary use of substances or resources released to the water, air, or land 

that could harm human health or the environment” (EPA, 2006). Inspired on the Lean 

methodology, Hines (2009) defined eight green manufacturing wastes: greenhouse gases, 

eutrophication, excessive resource usage, excessive power usage, pollution, rubbish, 

excessive water usage, and poor health and safety. In our study, we use these eight wastes as 

common negative environmental impacts that organizations should try to reduce/eliminate. 

These wastes do not only have an impact on the environment but also on the economies of 



 
 

organizations and health and safety of their employees (Cherrafi et al., 2016a; Bergmiller and 

Mccright, 2009; Kleindorfer et al., 2005; Hanson et al., 2004). Minimizing these eights wastes 

can help organizations to be more sustainable (Verrier et al., 2016). 

 

3. Integration of Lean and Green 

Globalization of markets and competition has forced many organizations to find an alternative 

strategy to combine the traditional competitive criteria, i.e. production efficiency, 

profitability, quality, flexibility, and customer satisfaction with green/sustainable objectives. 

Green Lean is the result of this combination. The integration of Green and Lean can be seen 

as a new opportunity for organizations to improve their performance, particularly, 

environmental and operational (Kitazawa and Sarkis, 2000; Dües et al., 2013). Lean and 

Green are two compatible strategies because of their joint focus on waste reduction and 

efficient use of resources. This relationship is  evident in the scholarly literature (e.g. Cherrafi 

et al., 2016a; Bergmiller and Mccright, 2009; Carvalho and Cruz-Machado, 2009; Dües et al., 

2013; Franchetti et al., 2009; Hajmohammad et al., 2013; Hanson et al., 2004; Kleindorfer et 

al., 2005; Larson and Greenwood, 2004).  In particular, various studies have discussed and 

investigated the relationship between Lean and Green by highlighting the divergences and 

synergies between the two (e.g. Garza-Reyes, 2015a; Bergmiller and Mccright, 2009; 

Carvalho and Cruz-Machado, 2009), possible benefits of their integration in different contexts 

(King and Lenox, 2001; Franchetti et al., 2009), their impact on organizational performance 

and some of their theoretical integration (Hanson et al., 2004; Bergmiller and Mccright, 2009; 

Kleindorfer et al., 2005; Cherrafi et al., 2016a). In more recent research, Cherrafi et al. 

(2016a) conducted an extensive literature review on the relationship between Lean and Green. 

From all this research, it is possible to make the following conclusions: 

1. Companies that are Lean can simply integrate Green practices: Lean philosophy has 

the potential to help organizations to become Green and consequently improve their 

sustainable performance (Pampanelli et al., 2014; Dües et al., 2012; Hajmohammad et 

al., 2013; Biggs, 2009; Carvalho and Cruz–Machado, 2009; Mollenkopf et al., 2010). 

According to Dües et al.  (2013), Lean is a catalyst for the deployment of Green 

practices, which in turn may help to sustain Lean.  

2. There is an intrinsic relationship between Lean and Green initiatives, due to their 

various similarities and synergies (Franchetti et al., 2009; Ng et al., 2015; Dües et al., 

2013). Green and Lean initiatives have been considered synergetic because of their 



 
 

joint focus on waste reduction, lead time reduction, efficient use of resources, and the 

use of different techniques and tools to manage people, organizations and their supply 

chains to satisfy customer needs at the lowest possible cost (Garza-Reyes, 2015a). 

3. The integration of Green and Lean strategies benefits firms (EPA, 2009; King and 

Lenox, 2001; Bergmiller and McCright, 2009; Larson and Greenwood, 2004; Dües et 

al., 2013; Carvalho and Cruz–Machado, 2009; Hajmohammad et al., 2013). These 

benefits include cost and lead times reduction, improvement of resources efficiency, 

increasing of reliability of processes and equipment and improved employee morale 

and commitment (EPA, 2007; Cherrafi et al. 2016a).  

4. The integration of Green and Lean strategies can have a more important, positive 

impact on bottom–line performance when implemented together rather than separately 

(Carvalho and Cruz-Machado, 2009; Hanson et al., 2004; Bergmiller and McCright, 

2009; Kleindorfer et al., 2005). According to Bergmiller and McCright (2009), Green 

and Lean strategies can help organizations to reduce cost and waste when practiced 

individually, with more chance of being successful if they were implemented in 

parallel. The harmonious combination of these practices leads to achieve an optimal 

triple bottom line performance (Verrier et al., 2016). 

5. Lean techniques and tools are successful when used for reducing environmental and 

social impacts (Vais et al., 2006; EPA, 2006; EPA, 2003; Franchetti et al., 2009; 

Chiarini, 2014; Langenwalter, 2006). Many authors have used different Lean 

techniques and tools to improve environmental performance. Vais et al. (2006) have 

used Lean tools, such as Kaizen, 5S and autonomous maintenance to reduce natural 

resources consumption and production outputs in a Romanian secondary tissue paper 

and board mill. In a recent study conducted by Chiarini (2014) in five European 

companies, he concluded that VSM can be used to identify the environmental impacts 

of production processes. 5S can be useful for reducing oil leakage and improving 

waste management. Cellular manufacturing can lead to a decrease in electricity 

consumption, whereas TPM can help to reduce several environmental impacts of 

machines, such as oil leakage and emissions of dusts and chemical fumes into the 

atmosphere (Chiarini, 2014). 

 

 

 

 



 
 

 

4. Connection between Lean and Green’s mudas and tools 

Through its systematic focus on increasing added value for customers by eliminating different 

wastes, Lean substantially leads to improve the environmental performance of organizations 

(King and Lenox, 2001). Reducing common types of Lean waste can contribute to also reduce 

Green waste, even without directly targeting environmental outcomes (Fliedner, 2008).  In 

an on-line published paper, the US Environmental Protection Agency (EPA) discussed, based 

on observations in a large sample of American companies, how Lean principles can be used to 

improve sustainability performance. In this document, the EPA also presented an important 

table to show the correlation between Lean wastes and their environmental impact. Table 1 

show the main effects of each production waste. 

 

     Lean offers several techniques/tools to assist organizations in the reduction of wastes. 

Various authors suggest that these tools also seem to have effects on the reduction of negative 

environmental impacts, especially in manufacturing companies (Chiarini, 2014; EPA, 2003; 

EPA, 2009; Franchetti et al., 2009; King and Lenox, 2001b; Langenwalter, 2006; Wilson, 

2010). These techniques/tools include 5S, kaizen events, value stream mapping, cellular 

manufacturing, standard work, visual management, just-in-time, SMED, supplier relationship, 

poka–yoke, and plant layout reconfiguration. Some of these tools have been adapted and 

extended in order to achieve more environmental and social progress (Langenwalter, 2006). 

The use of Lean techniques and tools to improve environmental performance is supported by 

various reasons. First, the tools already exist, and are well–tested. Second, employees are 

already familiar with them (Chiarini, 2014; Pojasek, 1999a). Cherrafi et al. (2016b) conducted 

a review of the scholarly contributions to present the multiple ways in which the techniques 

and tools of Lean can provide and improve environmental and social benefits. However, the 

current literature still lacks a precise framework and model for implementing the identified 

tools and techniques. 

     According to Lindahl (2005), to integrate techniques and tools into effective and useful 

method, it is important to take into consideration the users of the method and the context in 

which it will be used. In general, the method should involve all staff, support collaboration, 

promote easy learning, be time efficient, and support systematic work procedures (Norell 

Bergendahl, 1992). Collaboration, cooperation and sharing of information and resources 

increase mutual understanding of responsibilities and contribute to a learning organization. 



 
 

Collaboration has a positive effect on interdepartmental relations and aids performance 

improvement (Ellinger et al., 2000). In addition, successful continuous improvement demands 

that mutual trust exists between the people involved in operations and the empowerment of 

such people to implement improvements (Berglund et al., 2011). Two fundamental principles 

of Lean that can satisfy these requirements are Kaizen thinking and Gemba walk. According 

to Imai (1997), the application of the Gemba approach requires Kaizen because Kaizen 

activities are implemented through the identification and elimination of waste at every 

moment and for everyone in all workplace processes (Imai, 1997; Imai 1986). 

     The Gemba walk, linked to Kaizen, can be a powerful tool for associating the Lean and 

Green paradigms in production processes, through the objective of waste elimination. It 

allows identifying opportunities for improvement and reducing both Lean and Green wastes. 

 

5. Model for sustainability improvement based on Gemba-Kaizen 

Due to the focus mostly being placed on radical change and innovation, many organizations 

fail to effectively improve their sustainability performance, resulting in the eventual 

degradation of improvements and regressing to previous practices. Using Gemba-Kaizen as a 

foundation for sustainability can create sustainable results through total enterprise 

involvement. The basic and most important idea behind the use of the Gemba-Kaizen model 

is that this initiative involves everyone in an organization working together to make gradual, 

orderly and incremental improvements without large capital investment. It helps to harness 

individuals’ strengths into a collective effort. In addition, its implementation occurs in 

deliberate and discrete initiatives. This provides top management with a chance for reflection 

and correction during implementation processes. Such method helps organizations minimize 

risk while achieving sustainability. 

 

5.1.Criteria and approach for the development of the proposed model 

The proposed model was developed using the literature review mentioned in this paper as 

reference sources. This was done taking into consideration that the model should be 

systematic, easily understood, simple in structure, and can be implemented without a 

significant amount of resources by organizations of all sizes and sectors. 

     The implementation methodology proposed for this model, its respective steps, as well as 

its keys to manage success were proposed based on the more than 40 years of accumulated 

experience of the authors as academics, researchers, industrialists and consultants after having 

embarked on various projects for multinational organisations that wanted to implement Lean 



 
 

Six Sigma and/or environmental management systems in a number of industrial sectors. The 

theoretical and industrial experience of the authors on Green Lean is illustrated through a 

wide range of reported developments and applications of relevant Green Lean theory and 

research (e.g. Cherrafi et al., 2017a; Cherrafi et al., 2017b; Garza-Reyes et al., 2016a; Garza-

Reyes, 2015a; Garza-Reyes, 2015b; Garza-Reyes et al., 2014; etc.).The criteria used and 

approach followed to develop the proposed model are comparable to those used by Cherrafi et 

al. (2016b). Figure 1 presents the research methodology used in this study. The proposed 

model was created, deployed and verified through a process of two stages: intelligence and 

conception (Moreira et al., 2015). The intelligence stage consisted in analyzing the theory, 

concepts and models in the area of Green Lean through a literature review. This stage was 

complemented with the opinions of the authors as according to Rocha-Lona et al. (2013) these 

play a key role when developing theoretical models which will be implemented in industry. 

The aim of this phase was to ensure the incorporation of the most relevant and current 

practical and theoretical knowledge into the proposed model (Garza-Reyes et al., 2016b). 

     The conception macro-stage included the development, validation and implementation of 

the proposed model. Similarly to the work of Cherrafi et al. (2016b), discussions with relevant 

experts and researchers were conducted using written feedback, workshops and conferences. 

The model was first implemented in a large aerospace manufacturer based in the US in order 

to verify its validity, overall structure, and make the necessary adjustments before rolling it 

out to an injection molding company based in Morocco.  

5.2.Structure of the proposed model 

The model proposed is based on the “See, Solve and Sustain” approach (Figure 2). It will 

work with organizations at any phase of their environmental journey. A cross-functional team 

is formed to review the current situation (through data collection and hand-on observations) 

and everyone on the team provides input, and the whole team agrees upon the actual problems 

occurring. The team discusses problems and issues that are impacting sustainability 

performance. These issues are captured and brought to the surface for all to see, and matched 

up with the data. A scientific approach is applied to address the root cause of the problems, 

and structured techniques and tools of Lean and Six Sigma are used to prevent recurrence of 

the problems, and identify when new problems arise. The result is involved employees, 

improved working environment, and efficient processes that take into consideration 

stakeholders requirements. This will help to develop new processes with less use of resources 

and environmental waste. It is important to indicate that each phase is conducted according to 

the Deming’s continuous learning and improvement model PDCA (plan-do-check-act). 



 
 

 

 

 

 

 

5.3.Operation of the proposed model 

The proposed model integrates the concepts of Gemba-Kaizen and sustainability, supported 

by a continuous improvement approach. We suggest several simple steps that organizations 

can take in order to implement the proposed model, and then systematically improve their 

economic, environmental and social performance. Figure 4 shows the proposed model. 

     This five step process for conducting a Gemba walk can be applied to any organization’s 

operations having a limited, or poor, environmental performance, for example, to reduce: 

• Water consumption   

• Toxic air emissions 

• Pollution 

• Landfill and solid waste  

• Hazardous waste 

• Energy consumption 

     The process for a Gemba-Kaizen approach involves a preparation for the Gemba walk, 

conducting a series of events, gathering and collecting the observations, then conducting 

kaizen events to evaluate the ideas and determine a rapid implementation plan for the top 3 

ideas. 

Step 1 – Prepare for the Event 

During the Prepare phase, a decision as to which environmental impact an organization would 

like to reduce should be taken. A meeting is setup with the process owners and management, 

and past data and costs are gathered for discussion. A business case is established for the 

environmental impact, and an agreement is made amongst the management team to determine 

that a Gemba-Kaizen approach is needed. Team members are defined, and a schedule is 

created. This information can be captured in an event contract or planning worksheet, to 

capture the ideas and rationale for the event. This information will be shared with the event 

participants prior and during the event, to explain why their participation is needed. 



 
 

Step 2 – Conduct the Event 

After getting approval for the event, the Event phase is next. In this phase a plan to execute 

the Gemba walk is formulated. Depending on the type of environmental impact, multiple 

Gemba walks may be needed to cover all the areas, and to observe the current situation at 

different days and times. To this end, we suggest a systematic approach to data collection in 

order to ensure that the process is stable and reliable, see Figure 3.  

 

 

Step 3 – Combine and Organize Ideas 

After the walk is completed, the team transfers all their observations and ideas onto sticky 

notes. The participants brainstorm additional ideas, based on the sticky notes. After all ideas 

have been generated, the participants review the ideas, and begin combining them into similar 

groups and categorizing them into major themes.  

Step 4 – Decide on Improvements 

Next, the ideas are ranked by the participants, based on their implementation easiness and 

how much effect the idea would have on the environmental issue being addressed. The 

specific savings and costs will not be known at this time, so it will only be an estimate.  

     After all the ideas are ranked, each participant is given multiple votes, and they can select 

one or more ideas that they think may have a high impact and are easy to implement. The top 

3 ideas with the most votes are selected for further investigation.  

     Kaizen events are setup for each of the ideas in order to quickly determine if these are 

feasible and cost-effective. If they are not, then the ideas with the most remaining votes are 

evaluated next. The outcome of the kaizen events is to identify and quickly implement 3 ideas 

within 90 days of the Gemba walk. 

Step 5- Track and preserve the results 

The goal of this step is to measure the results after the implementation of the actions plan. It 

also aims at ensuring that the implemented improvements are maintained over the time by 

integrating and managing solutions into the daily work activities. 

 

 



 
 

     Similarly as DMAIC, the proposed model should be considered a problem-solving and 

improvement process that aims to continuously reduce environmental wastes. Based on this 

rationale, the “See, Solve and Sustain” approach presented in Figure 2 was proposed to 

provide a correct and effective way to facilitate the implementation of the proposed model in 

a structural, systematic, and continuous cycle of improvement manner. It aims also to 

establish a standardized routine to solve environmental issues by promoting learning and 

monitoring of the new process conditions.  

 

5.4.Keys to manage success of the proposed model 

The challenge to implement the proposed model is to recognize how to use Gemba–Kaizen as 

a systematic methodology and identify the best way to sustain the improvements. Thus, the 

organization should consider a number of important key elements that are critical to ensure 

the successful implementation of Gemba–Kaizen projects. As shown in Figure 5, we suggest 

six keys to ensure the effective implementation of the proposed model: 

1. Leadership and people: The commitment and involvement of leadership and people in 

the implementation efforts is critical for long-term success. Top leaders must develop 

the mission, vision, goals, strategic direction and promoting an organization culture 

that takes into consideration internal and external environment in order to improve 

sustainability performance. In addition, they must be able to ensure communication, 

motivation and leading of employees to sustain the results and to meet the legal, 

ethical and societal responsibilities of the organization. Furthermore, the organization 

should ensure full management’s commitment and the involvement of each and every 

employee to implement the proposed model. Respect for people, empowerment of 

creativity, learning and recognition play a key role in this context.  In turn, people 

should contribute to the successful implementation of the proposed model according to 

organization strategies and should work as a team. 

2. Lean Six Sigma tools: Lean Six Sigma offer various techniques and tools that can be 

used by organizations to detect and solve sustainability problems. The tools should be 

integrated into an organizational culture in order to facilitate the identification and 

elimination of waste. A rudimentary understanding of Lean Six Sigma tools and their 

deployment results in ineffectiveness and misapplications. Thus, the application of 

these tools require training and a co-operative environment. 

3. Continuous process improvement: Continuous process improvement is supportive to 

sustainability and waste reduction. Building an effective culture of process 



 
 

improvement is the strategic objective of the proposed model. An organization should 

create an adequate structure and an appropriate culture for implementing and 

sustaining a culture of continuous process improvement. The following are critical 

elements to take into consideration: 

- Communication: No organization can over-communicate during a change initiative 

such as the Gemba–Kaizen initiative, especially during the early phases of 

deployment. Stakeholders may have misunderstanding about the initiative and their 

impact on performance. An effective communication with stakeholders at all levels 

can increase their support and commitment to facilitate the Gemba–Kaizen 

implementation. 

- Training: This is an important element for developing and sustaining process-

improvement initiatives such as Gemba-Kaizen. Thus, a training program should be 

established early to meet the new training needs of the all employees impacted by the 

change. In addition, a training assessment should be developed to measure the training 

impacts. 

- Measurement: Performance measurement is critical for continuous improvement 

efforts, it permits organizations to identify process issues, evaluate the effectiveness of 

an action plan, and monitor progress towards the goals. The model proposed depends 

on data for its success; performance measurement allows any influencing parameters 

to be detected and can serve also as a basis for decision-making. 

4. Strategic planning: Strategic planning permits an organization to determine objectives 

and goals, and identify steps that will help it to meet its vision. Strategic planning 

should support continuous improvement and sustainability, reflect stakeholders 

imperatives and take into consideration current performance and challenges faced by 

an organization. Good strategic planning helps decisions about the allocation of 

necessary human, technical and financial resources for the deployment of the proposed 

model. 

5. Stakeholders: It is crucial for an organization to focus on their stakeholders, because 

stakeholders can create constraints on a company’s business. Stakeholders include 

customers, employees, investors, regulators, government authorities, local 

communities and supply-chain partners. The requirements and needs of stakeholders 

must be continuously identified and verified, the key goal is to determine their main 

concerns about the projects conducted in order to improve sustainable performance. At 

this point, an organization must develop a proactive and a durable relationship with 



 
 

their stakeholders in a manner that ensures that their projects contribute to the fullest 

satisfaction of their stakeholders.  

6. Results and Knowledge management: The proposed model is not about techniques, 

tools or methodologies. It is about improving sustainability performance and outcomes 

in order to achieve better results. In this context, organization should make sure that 

results are the basis of the initiative. It is important that an organization selects the 

appropriate indicators to track economic, environmental and social results, because 

effective feedback of results helps organizations to adjust their actions, practices and 

plans. In addition, an organization must develop a system for generating and managing 

knowledge for planning, learning, and decision-making. This knowledge can be 

generated through numerous ways, including lessons learned from projects, human 

capital contributions and incorporation of stakeholders’ knowledge. This supports the 

organization to drive continuous improvement and innovation for superior sustainable 

performance. 

6. Cases study  

This section presents two cases study where the proposed model for integrating Lean and 

Green based on the Gemba-Kaizen approach has been deployed in two organizations to 

demonstrate its applicability and test its effectiveness to improve both operational and 

environmental performance. A case study approach can be considered a valid research 

methodology, particularly when the study is applicable and suitable for the organization 

where the research takes place (Woodside, 2010). In recent times, the high volume of 

published work using the case study research method (e.g. Garza-Reyes et al., 2016a; 

Villarreal et al., 2016; Garza-Reyes et al. 2016b;  Bevilacqua et al., 2015; among many 

others) indicates its well acceptance in the scholarly literature. Despite this wide acceptance 

within the academic community as a valid research methodology, the case study approach 

may still be considered as a limited research method to conclusively validate the effectiveness 

of the proposed model. However, its replication in other industrial contexts would allow a 

generalisation and validation of the findings achieved in this research (Yin 2012). Thus, it 

would fall as part of the future research agenda to test the proposed model through its 

application in further/different industrial contexts. 

     It is important to indicate that during these two case studies, we have conducted interviews 

with cell workers and supervisors. All the interviewed employees had a significant experience 

of more than 6 years, and were all actively involved in continuous improvement in their sites. 

To ensure that all answers were reliable and meaningful, we used full-filter questions. A full-



 
 

filter question is a special type of contingency question which first asks if the survey 

respondents have an opinion, and only if the answer is ‘yes’, the respondent then provides an 

opinion. 

 

Case study 1 – Large Aerospace Manufacturer based in the US 

A large aerospace manufacturer was interested in using their knowledge on Lean concepts to 

reduce electricity usage, the largest utility expense in their budget. A pilot group was 

identified in the printed circuit board shop, located within the headquarters building, which 

was the largest electricity user of all buildings within the company. This specific area was 

selected because there was strong leadership support and Lean knowledge in the area, and 

because it was possible to separate out their electricity usage cleanly from the rest of the 

building. This allowed them to understand their actual electricity usage, which did not match 

the amount they were being charged by Finance in their budget.  

 

Step 1 – Prepare for the Event 

For two weeks prior to the Gemba-Kaizen event, portable electricity meters were hooked up 

to the substations in the area, to get a baseline of electricity usage, and to have a breakdown of 

usage by region. This data was analyzed prior to the event, to help the team focus on the 

largest regions based on usage, and to prioritize where to spend most of their time during the 

event. The data also helped building support and curiosity from the team to show up and 

encouraging them to participate in the event, once they understood which areas had the 

highest usage. An event preparation worksheet was created prior to the event, to make sure 

leadership was fully supportive of the event, the right people were invited, preparation work 

was completed, and the event dates and times were correct. 

     Each team received training prior to the start of the event, the day before the first event 

day. The training covered the carbon footprint reduction goal of the company, Lean concepts 

(value added and non-value added uses of electricity), and electricity basics (such as kWh, 

peak demand, utility rates and carbon footprint calculations). They also reviewed the event 

preparation worksheet, so the team could understand why their area was selected, why they 

were selected, and what their role would be in the event. 

Step 2 – Conduct the Event 



 
 

There were six different observation periods selected for the event: 

1. Weekend (Saturday) 

2. Startup time (Monday morning) 

3. Working time (Monday morning) 

4. Breaks (Monday morning) 

5. Changeover (Monday afternoon) 

6. Shutdown (Monday evening) 

     Saturday was selected first, as it was a non-working day, when no one was scheduled to be 

in the area. The objective was to see the workspace when everything should be switch off, and 

the electricity usage should be the lowest. It was important not to announce to the rest of the 

employees that an event was taking place, so observations would not be skewed by those not 

wanting their area to have items left running. 

     On Saturday, the event teams split up into smaller groups (at least one person from the 

work area, and the rest from outside the area). Each group took photos and made detailed 

observations about what they observed that could be a waste of electricity. A template was 

provided to each team member, to help remind them what and where to look for opportunities. 

This first session lasted about two hours.  

     For the startup time, the teams returned early on Monday morning before work began in 

the area, to see if anything had changed since Saturday. Team members arrived early enough 

to observe the startup processes as employees came in. They looked to see whether equipment 

and lights or equipment were turned on right away, or if they were turned on only when 

needed. 

     During the working time, they had a chance to interview the employees about observations 

from the Saturday session and the startup time, and observed how equipment and tools were 

used during the shift. The team stayed during breaks to see if equipment was switch off or left 

on while the workers were gone. The team next observed what happened when the shift 

change took place (whether things were shut off or not). Finally, they observed what 

happened during shutdown when a shift was completed and people went home for the day 

(which may look different than when they left for a weekend). 

Step 3 – Combine and Organize Ideas 

After all the observations were made, the team meet back together on Tuesday to compare 

notes and observations in a conference room. Each opportunity to save electricity was written 



 
 

on a sticky note, and placed on a whiteboard under the section where the opportunity was 

observed (e.g. Cafeteria, Press Area, Conference Rooms, Layup Room, Packaging Room, 

Supplies, Maintenance, Dock, Upstairs, Lab and Plating). 

     The participants brainstormed additional ideas, based on what they heard and read on the 

sticky notes from others. After all the ideas had been identified by the team, they reviewed 

them and began combining similar ones together. 

The final list resulted in 20 actions, such as: 

▪ Add automatic timers on ovens; 

▪ Motion sensor on lights; 

▪ Educate employees to turn off personal fans; 

▪ Educate employees to turn of computer monitors; 

▪ Fix leaks in compressed air lines; 

▪ Etc. 

 

Step 4 – Decide on Improvements 

Next, the ideas were ranked by the team members, based on how easy to implement they were 

(including upfront cost ballpark estimates), and how much impact they thought the idea would 

have on reducing electricity. The team members use the impact ease matrix to understand 

which ideas have the biggest impact for the least amount of effort or cost. Then the group 

votes and rates the project ideas (see Figure 6). A total of six actions were identified as most 

important with a good chance of being implemented.  

 

 

 

 

 

 

 



 
 

 

 

 

 

  

 

 

 

 

 

 

Figure 6. Impact ease matrix. 

Step 5- Track and preserve the results  

Exact cost savings were not known right away at the end of the event, so team members 

signed up to dig into the observations and notes, and perform more detailed analyses and 

research to get a better estimate of potential cost savings, see Table 2.  

     After the research and analyses were completed, some of the items had higher upfront 

costs than expected, or the payback was too long, or the idea was not feasible due to other 

business factors unknown at the time of the event. The team also looked for actions that could 

be implemented within 90 days, so some ideas would have taken longer than that, and they 

were not pursued.  

At the end, the team fixed the air leaks within a couple weeks. The estimated cost savings was 

5,000 USD, based on the number and size of leaks identified in the event. It is important to 

note that we can always add more improvement ideas once we get the initial ones completed. 

     Although this initial event did not save a huge amount of money, the event set the stage for 

future Gemba-Kaizen events within the company. Over a two-year period, six events were 

completed in four different facilities within the United States. It was important to test out the 

approach outside of the headquarter building. This helped expand the knowledge of the 

electricity reduction efforts to more employees, and verify that the approach could be 

replicated in smaller buildings with less on-site leadership support. The six events identified 

1. Add automatic timers on ovens; 

2. Motion sensor on lights; 

3. Educate employees to turn off personal 

fans; 

4. Educate employees to turn of computer 

monitors; 

5. Fix leaks in compressed air lines; 

6. Install motion sensors in restrooms and 

conference rooms 

7. Shut off central vacuum on 3rd shift 

during the week 

8. Shut off one air scrubber 

9. Shut off high pressure compressed air on 

3rd shift and weekends …… 
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over $200,000 in opportunities, and more than 50 employees were trained on how to see 

energy waste opportunities. 

Case study 2 – Injection Molding Company based in Morocco  

This case study was conducted in a plastic injection molding company specialized in the 

production of multiple automotive polymeric appearance parts. The company produces 

around 27 varieties of plastic components and is certified with TS16949 and ISO 14001 

standards. The company aimed to improve customer value and its sustainability performance. 

The company was also interested in reducing the negative environmental impacts of its 

processes. Top management strongly believed that applying Lean techniques could help the 

organization to improve both its operational and environmental performances. 

Step 1 – Prepare for the Event 

The company was interested in reducing raw material usage and electricity consumption in 

order to improve its operational and environmental performances. A pilot area was selected 

based on its resource consumption and strong leadership support and Lean knowledge on this 

area. A meeting was organized by top management with operators, engineers and senior 

managers of the area to discuss the need for the project and to instigate enthusiasm and 

motivation among the participants. A cross-functional team was formed consisting of 

operators and engineers from the quality, environment and maintenance departments. The 

project was coordinated by a representative of the top management’s team. A planning 

worksheet was developed to define the fundamental information about the project’s 

specific scope, objectives, participants and schedule (see Figure 7).  

 

Step 2 – Conduct the Event 

The team conducted four observations, within the go-and-see event, in order to take notes and 

make detailed observations about what could be wasting electricity and raw material using a 

template with pre-defined items. The team also used that time to interview employees to 

collect data and find new opportunities to reduce raw material and energy use. 

  

Step 3 – Combine and Organize Ideas 

After the observations, the team conducted a brainstorming session to discuss and analyze the 

observations about raw material and energy consumption in the injection molding process. 

The observations were categorized using sticky notes into six categories, namely: Methods, 

Personnel, Measurement, Environment, Machines and Material. 

https://en.wikipedia.org/wiki/Scope_(project_management)


 
 

 

Step 4 – Decide on Improvements 

Based on the observations and brainstorming session, some solutions were determined after 

having been ranked by the participants using voting. Table 3 shows the improvement 

activities proposed to address the identified wastes.  

 

 

Step 5 - Track and preserve the results 

After the implementation of the improvement actions, the results showed that raw material 

and energy consumption had been consistently decreased. The estimated cost savings was 

113,000 USD per year.  

 

 

 

 

 

 

Figure 8. Inappropriate storage of the thermoplastic resin. 

 

 

 

 

 

 

 

Figure 9.  Implementation of poka-yoke: Sensor with alarm. 

 

7. Discussion 

According to EPA (2007) reducing environmental wastes cannot be targeted by the 

deployment of Lean only. Even if the Lean approach by its nature can help organizations to 

achieve environmental results and develop a systemic, continual improvement-based waste 

elimination culture, Lean methods do not explicitly identify and consider environmental 

aspects, missing considerable environmental improvement opportunities. Moreover, 

environmental professionals are rarely involved in Lean projects, frequently conducting 

efforts to improve environmental performance to operate in a parallel universe to Lean efforts. 

  

 



 
 

Thus, in this study, we presented a model that integrates the concepts of Gemba-Kaizen and 

Green, supported by a continuous improvement approach. The proposed model aims to help 

organizations, especially SMEs to understand the practical implementation of Green Lean 

through simple steps to simultaneously improve their operational and environmental 

performance. This study completes our previous contribution conducted between 2013 and 

2017 as part of a research project about Green Lean based on industrial projects.  

     The results have demonstrated that Gemba-Kaizen is an effective and powerful approach 

to minimize resources consumption.  Based on Lean tools and techniques, this approach can 

help organizations to engage their human resources in identifying opportunities; organize their 

ideas, and prioritizing those ideas down to the top opportunities to implement. The identified 

opportunities should be limited in number to minimize the monitoring burden and required 

resources. The results include also qualitative benefits such as improvement of working 

conditions and team spirit and cohesiveness. Thus, the results achieved in this study do not 

only support the logically implicit synergy between Lean and Green and the impact of 

Gemba-Kaizen on operational and environmental performance, but also that established in the 

academic literature by authors such as Pampanelli et al. (2014) and Verrier et al. (2016). This 

suggests that organizations that wish to reduce their environmental impacts can consider the 

adoption of practices including Gemba walks and Kaizen as a catalyst to achieve this 

endeavor. Walking through and observing processes as they actually run at a facility can be a 

simple but effective way to identify waste and find improvement opportunities (EPA, 2007).  

     In terms of learned lessons, we have identified some that should be taken care of while 

implementing the proposed model. Firstly, the attitudes and mindsets of employees involved 

in a Gemba–Kaizen initiative are vital. Poor mindset and misunderstanding of the approach 

can hinder the deployment process and minimize the expected gains for the company. In 

addition, a committed top management is crucial for a successful implementation, which must 

be driven from the top down. Moreover, employee involvement is also important; it can drive 

Green Lean efforts to achieve great results. Lastly, but most importantly, a mature lean 

deployment program (i.e., project team members are qualified to work with the different tools 

such visual management, 5S, causes and effect analysis, brainstorming, affinity diagram and 

impact ease matrix), in addition to a high level of environmental awareness (i.e., project team 

members have already been trained in understanding related sustainability concerns and 

issues). 

In the second case study, convincing employee was the most arduous task as many of them 

were not ready to embark on a Green Lean initiative. It is very natural to encounter resistance 



 
 

from employees if one tries to implement new business initiatives. Employees were convinced 

by citing examples of some Moroccan organizations that have dramatically eliminated and 

reduced their environmental wastes, improved their working condition and avoiding accidents 

using the Green Lean approach. 

 

8. Concluding remarks, limitations and future research directions  

Organizations across the globe are under immense pressure from customers, regulators, and 

other stakeholders to manage their operations in a responsible manner to improve their 

environmental performance. Thus, finding a way to improve sustainability performance has 

been a challenge for many companies that aim to reduce the negative environmental of their 

industrial processes. 

     In response to this challenge, this paper proposes a model that integrates the concepts of 

Gemba-Kaizen and sustainability, supported by a continuous improvement approach. The 

model utilizes Gemba–Kaizen to ensure the involvement of everyone in an organization to 

reduce any environmental impact without large capital investment. 

     The implementation methodology describes a logical sequence of steps. It is systematic, 

easily understood, and simple in structure and can be implemented without a lot of resources 

by organizations of all sizes and sectors. 

     Two case studies were presented with the objective to test the effectiveness of the 

proposed model. The results demonstrate that organizations can achieve quantitative benefits 

by integrating and implementing Gemba–Kaizen practices. In addition, these organizations 

can also benefit from better working conditions and improved team spirit. The results 

obtained confirm that the model is a suitable strategy for improving environmental 

performance. Thus, it can be a part of a solution for organizations that are looking to achieve 

sustainability 

     In future, the proposed model can be extended to other industrial sectors and 

manufacturing firms where the need to improve environmental performance is critical. The 

model can also be modified to extend its scope for reducing other environmental impacts and 

exploring the integration of more advanced techniques and tools. 
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