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ABSTRACT

Lean is a dynamic, knowledge-driven, and customer focused philosophy that
continuously eradicates waste and generates value, with a goal to improve a company’s
productivity, efficiency, and quality. Successful implementation of lean does not only
offer cost reduction and improved quality and productivity, but also provides efficient
guidance for organizations to attain significant and continued growth. Although its
adoption by companies has proven successful in developed countries, there is no
sufficient evidence of its successful implementation in developing countries such as
Saudi Arabia. A review of the literature indicates that there is a need to study lean
transformation in developing countries as part of a comprehensive approach to their
survival in the global economy. The purpose of this research is to develop a framework
for a successful lean transformation in developing countries. The framework was
developed by conducting a thorough literature review analysis and interviewing key
personnel in ten local and eight multinational Saudi Arabian companies. The framework
reacted to general data about lean transformation in developing countries, assessed a lean
transformation level, and constructed the Interpretive Structure Molding (ISM) for
barriers to achieve a successful lean transformation. Expert opinions were used for
validation of the main components of this study, which are assessment, barriers, ISM and

framework.



Similar to the literature findings which indicated that the level of successful lean
transformation in developing countries is low, the assessment revealed that the lean
transformation level in local companies in Saudi Arabia is between 30% and 40%, and in
multinational companies the level is between 50% and 60%. Both local and
multinational companies in the case of Saudi Arabian industry considered lack of
suppliers’ involvement, lack of cooperation from suppliers, lack of good quality
suppliers, and slow response to market due to demand fluctuations as the root barriers
that need to be addressed at the primary stages of lean transformation. The resulting
framework provides clear phases with an estimated timeline for each phase, from the
foundation phase to the excellence level phase. In addition, it involves executive leaders
and a cross-functional team to mentor and assess the transformation after each phase.
The framework comprises several methods and tools that can be considered critical
success factors for lean transformation, which will enable companies in developing
countries to move toward achieving a successful lean transformation and sustainability,

as well as reaching higher and persistent levels of growth.
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CHAPTER 1 INTRODUCTION

1.1 Overview

Lean was born after World War 11 by the Japanese automobile industry as a
fundamentally more efficient system than standard mass production. It is a dynamic,
knowledge-driven, and customer-focused philosophy that continuously eradicates waste
and generates value, which improves the productivity, efficiency, and quality of the
products or services of any organizations (Womack & Jones, 2010). However, lean must
be applied properly as a whole organization system and in a significant time frame to
show its enormous benefits. Ohno Taiichi, the father of the Toyota Production System
(TPS)!, maintains that TPS was not just a production system, but a total management
system; it was developed and implemented through a series of innovations spanning more

than 30 years (Ohno, 1988).

Although, lean is considered by many organizations all over the world, there are a
number of organizations did not reach the desired level of success. « In spite of all the
literature published on Toyota and lean, very few US companies implementing lean have

come close to achieving the level of success that Toyota has” (Sisson & Elshennawy,

! “TPS is an integrated sociotechnical system that can be defined as the major precursor to the more general
concept lean manufacturing” (de Bucourt et al., 2011). Thus, in this study both terms will be considered
as the same.



2015, p. 264). Moreover, Bhasin (2008) states that “ostensibly, less than 10 per cent of
UK organizations accomplish successful lean implementations” (p. 670). Accordingly,
this indicates that organizations in developed countries need to focus more on sustainable

lean transformation in order to gain its massive benefits.

In the same context and even on a more inferior scale, a successful and
sustainable level of lean transformation in developing countries is poor. Transformation
is defined by American Heritage 4™ Edition Dictionary as, “a marked change, as in
appearance or character, usually for the better” (McCarthy, 2006). The World Bank and
the United Nations use different terminology to define developing countries, also known
as “less-developed countries” or “developing economies.” The World Bank’s main
criterion for classifying economies is gross national income (GNI) per capita, previously
referred to as gross national product, or GNP. The United Nations maintains that “there

”2

is no commonly agreed definition of developing countries.”” (A list of developing

countries is available in Appendix ).

Panizzolo, Garengo, Sharma, and Gore (2012) maintain that “research shows that
initially, the lean implementation process was slow in India, similar to other developing
countries” (p. 771). In addition, they claim that there is no specific percentage that

identifies the level of diffusion of lean in India. Out of 120 surveys conducted in Saudi

2 Source: Library Of Congress Collections Policy Statements, retrieved from:
https://www.loc.gov/acg/devpol/devcountry.pdf



https://www.loc.gov/acq/devpol/devcountry.pdf

Arabia to investigate effectiveness of lean implementation in manufacturing companies,
only 30 companies responded. These companies have implemented only some lean tools,
such as Computerized Planning Systems.  Moreover, the study indicates that
manufacturing companies in Saudi Arabia are more likely to implement and gain the
advantages of lean manufacturing (M. A. Karim, Aljuhani, Duplock, & Yarlagadda,

2011).

Thus, it is crucial to learn from successful lean transformations in developed
countries and determine the appropriate strategy that can lead the authorities in
developing countries to have a sustainable lean revolution. The purpose of this research
is to develop a framework for sustainable transformation through lean implementation in
developing countries. The proposed framework was developed by conducting a thorough
literature review analysis and interviewing key personnel in 10 local and eight
multinational Saudi Arabian companies. The framework reacted to general data about
lean transformation in developing countries, assessed a lean transformation level, and
constructed the Interpretive Structure Molding (ISM) for barriers to achieve a successful
lean transformation. In addition, expert opinions were used for validation of the main

components of this study, which are assessment, barriers, ISM and framework.



1.2 Research Problem Statement

“50 percent of the auto suppliers are talking Lean, 2 percent are actually doing it”
Jeffrey Liker® said (Bhasin, 2008, p. 675). Figure 1-1 shows the result of a survey
conducted by the Association for Manufacturing Excellence (AME) in Arlington Heights,
[llinois, to senior leaders in North American manufacturing companies regarding lean
transformation. As shown in the figure, only three percent of the group indicated that
they were on the lean enterprise transformation journey and were accomplishing great
results.  According to Koenigsaecker (2005), “their results tend to reinforce the
impression that many manufacturing managers are all hat and no cattle when it comes to

lean” (para. 1).

® Jeffrey K. Liker is author of “The Toyota Way 14 Management Principles from the World’s Greatest
Manufacturer”. He is a cofounder and Director of the Japan Technology Management Program and the
Lean Manufacturing and Product Development Certificate Program at university of Michigan. Winner of
four Shingo Prizes for Excellence (J. K. Liker, 2004).
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Surveyed Senior Leaders in North American Manufacturing Companies
Association for Manufacturing Excellence (AME; Arlington Heights, IL)

m Didn't know what lean was
= Familiar with the idea of lean

 on the lean path - not getting
the results expected

= On the lean transformation
journey - getting great results

Adopted from (Koenigsaecker, 2005)

Figure 1-1: Response of Senior Leaders in North American Manufacturing Companies

In the same context, Badurdeen and Gregory (2012) maintains that,

the mystery is why so few companies outside Toyota and its suppliers have been
successful in adopting lean manufacturing. Exact data is not available, but some
estimates put the success rate as low as 2 percent for those who tried to adopt

lean. (p. 50)

One of the main problems that causes a lower success rate in adopting lean is that
organizations look at lean as cost reduction only, and they only consider certain lean tools
instead of appropriating lean as full system for the entire organization. Monden (2012)

maintains that the “cost in the Toyota Production System include not only manufacturing



cost, but also sales cost, administrative cost, and even capital cost” (p. 1). In fact, it is
believed that increasing profits through cost reduction is not likely to be sustainable and
must be incorporated with innovation that leads to sales growth, new product
development, and process improvement (N. Bateman, 2002; Bhasin & Burcher, 2006;
Dimancescu, Rich, & Hines, 1997; Hanson & Voss, 1998). Consequently, it is necessary
to determine avenues or roadmaps for successful and sustained lean implementation in a

developing country.

Likewise, in comparison to these countries” Western counterparts, the adoption of
lean in developing countries is not widely diffused (Zargun & Al-Ashaab, 2014).
Stephen Corbett, a principal at McKinsey’s Toronto office, maintains that the prime
challenges of implementing lean in the developing world or in nonindustrial
environments are “to know which of its tools or principles to use and how to apply them
effectively” (Corbett, 2007, p. 1). Therefore, due to the shortage of lean implementation
in developing countries as a philosophy for managing business, and due to the lack of
experience and knowledge in adopting the lean approach, the need for designing a

roadmap or framework for organizations in developing countries is essential.

Additionally, it is important to determine what are the barriers and roadblocks that
prevent or delay organizations in developing countries to adapt the lean as a philosophy.
The analysis of the barriers based in methodological approaches will help to define the

correct route for sustainable lean transformation. Inappropriate paths of adopting lean



transformation will increase the wasting of company time and resources, which will
negatively affect financial gain and cost saving, and the expected result will be much
lower than what it should be (Almomani, Abdelhadi, Mumani, Momani, & Aladeemy,

2014).

1.3 Research Questions

Dennis (2002) states that “the lean system has proven difficult to grasp as a
whole” (p. 18). Thus, in order to discover how organizations in developing countries can
grasp lean as a whole and attain the successful, sustained level of lean improvement at the
level of Toyota, it is essential to first to determine the level of lean implementation in
developing countries and then assess the barriers that the organizations face to reach a

sustained level of lean. Accordingly, the research questions are as follows:

» What is the extent of lean transformation in developing countries?

» How to identify, analyze the relationships, and prioritize the barriers to lean
transformation in developing countries?

» How can organizations in developing countries achieve successful, sustained lean

improvement?



1.4 Research Objectives

The objectives of this research are to:

» Examine the level of lean transformation in developing countries.

> ldentify, analyze the relationships, and prioritize the barriers to attain a
sustainable lean transformation in developing countries using Interpretive
Structural Modelling (ISM).

» Develop a roadmap for successful and sustainable lean transformation in

developing countries.

1.5 Research Contributions

Although the benefits of lean are at length recognized from the success stories at
Toyota, from the practitioners’ perceptions the present roadmaps and frameworks look
incomprehensible (Mostafa, Dumrak, & Soltan, 2013). It is evidenced from the literature
review findings that there are existing models focused on successful lean transformation
in developed countries; nonetheless, there is a lack of established frameworks or clear
roadmaps that addressed the issue in developing countries. Therefore, the developed
framework is first one that offers step-by-step actions for successful lean transformation
in developing countries. In addition, unlike the other frameworks found in the literature,

part of the procedures to develop this framework included an assessment for the lean



implementation level in developing countries. Also, another part of the framework
development procedures studied the barriers to attaining a successful level of lean
transformation in a scientific and methodological approach using a soft operation
research method called Interpretive Structural Modeling (ISM), which will offer a more
accurate result that transforms unclear, poorly articulated mental models of a system into

visible well defined, hierarchical models.

The distinction of the proposed framework came from the involvement of experts
in lean transformation in multiple case studies of the local and multinational Saudi
Arabian companies. The resulting framework comprises a combination of long-term
philosophy, leadership, processes, people, training, culture, and problem solving. In
addition, it provides clear phases with an estimated timeline for each phase, from the
foundation phase to the excellence level phase. Accordingly, this will enable companies
in developing countries to move toward achieving successful lean transformation and
sustainability as well as reaching higher and persistent levels of growth. Finally, the
proposed framework will help companies to identify their weaknesses and opportunities
for improvement and make them prepared to reach to an excellence level of performance.
Rymaszewska (2014) believes that “early identification of weaknesses will make
companies more aware of their own capabilities. Moreover, it has potential for making
them better prepared for lean implementation and more consistent in their process” (p.

987). This research can be a baseline for researchers to study lean transformation in



governmental or non-profit sectors such as universities, public transportation division,
charities, and others, which require more focus on reducing cost and increasing

productivity than for-profit companies.

1.6 Document Structure

Chapter One contains an overview of the research, including the research goals,
aims, and questions. It gives a brief history of the research problem as well as the
challenges of implementing lean in developing countries while providing evidence of its

successful adoption in some cases developed countries.

The second chapter provides an overview of relevant literature related to the
research topic, which includes historical evolutionary perspective of Toyota Production
System (TPS), lean definition, lean benefits, lean applications, lean assessment, barriers
of implementing lean, lean implementation, lean implementation in developing countries,

and a research gap analysis.

The third chapter, which addresses this paper’s methodology, describes the
research process and addresses the issues of research philosophy. It contains an
explanation of the research design as well as the choice and implementation of data
collection methods. Moreover, this chapter demonstrates an overview of the applied

10



methods and techniques used to achieve the objectives of the study and answer the

research questions.

Chapter Four, the data collection and analysis chapter, discusses the outcomes of
the data analysis as it is related to lean assessment and barriers analysis using ISM for the
case study companies. The nominated companies included eight multinational and ten
local Saudi Arabian companies. A non-probability snowball sampling technique was
utilized in this study, as well as expert sampling, in order to gather data from candidates
who fulfilled the research requirements and who have some knowledge and proficiency

in the research area.

Chapter Five introduces the lean concept framework, and also describes the
framework via each of its components. It also gives an overview of the framework

validation, which was based upon four key quality measures of the case study design.

Finally, Chapter Six reveals the conclusions and the recommendations of the
present case study, as well as describes both the limitations of the study and possible
future research that can be expanded upon utilizing the present case study as a

foundation.
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CHAPTER 2 LITERATURE REVIEW

2.1 Introduction

When reviewing many resources such as books, articles, and so forth, the phrase
true lean appears in most of these sources. This indicates that lean as concept is not
understood well or needs to be identified clearly. Accordingly, there are some
researchers who maintain that the concept of lean is not clear to many companies and
managers, and they focus on defining the concept of lean by reviewing it as a system, a
philosophy, a path for a company to evolve, and so on. Hines, Holweg, and Rich (2004)
claim that there is a lack of definition of lean which led to confusion and fuzzy
boundaries with other concepts of management. Shah and Ward (2007) address the fact
that there is a confusion and inconsistency associated with lean production, and “any
discussion of lean production with managers, consultants, or academics specializing in
the topic quickly points to an absence of common definition of the concept” (p.786). The
same issue is clear in developing countries; for instance, Nordin, Deros, and Wahab
(2010) confirm that the one of the main obstacles for lean manufacturing system
implementation in Malaysian automotive industries is the lack of understanding of lean

concepts.

In addition, there are different measurement methods to identify the level of lean

implementation; nevertheless, none of them are approved universally to be used, such as

12



an index. Bhamu and Singh Sangwan (2014) mention that there is an absence of standard

lean manufacturing implementation processes or frameworks.

Moreover, lean implementation, like any other improvement initiative, is
associated with challenges which are addressed in many studies. However, there is no
doubt that these challenges vary and each culture or country has different issues. J. R.
Jadhav, Mantha, and Rane (2014) state that “few [research] focused on the
comprehensive coverage on lean barriers” (p. 124). Thus, it is important to illustrate a
comprehensive literature review on this progressive and thought-provoking subject

matter.

This chapter provides an overview of relevant literature related to the research
topic which includes historical evolutionary perspective of Toyota Production System
(TPS), lean definition, lean benefits, lean applications, lean assessment, barriers to
implementing lean, lean implementation, lean implementation in the developing

countries, and a research gap analysis.

2.2 Toyota Production System (TPS)

It is observed that researchers and practitioners may use different terms for the
Toyota Production System, such as Toyota Management System, lean manufacturing,

lean production, or lean management system (Emiliani & Stec, 2005; Pentlicki, 2015).
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Therefore, this section covers a historical perspective of Toyota Production System (TPS)

and how it progressed to be called by various names.

TPS is the next major evolution in efficient business processes after the mass
production system invented by Henry Ford. It is an improvement philosophy that is
implemented around a problem-solving methodology (Chalice, 2007). The origin of TPS
has developed through many years of trial and error to improve efficiency based on the
Just-in-Time concept developed by Kiichiro Toyoda. It began in the mid 1950s with help
from Taichii Ohno, who established the Toyota Production System (TPS) and built the
foundation for the Toyota spirit of "making things." By the 1960s, TPS was a powerful
philosophy and the company relayed the principles to their key suppliers. In the early
1980s in Japan, the concept helped the automotive industry drive down cost. Then in
1988, the term lean production system was initiated by John Krafcik. Later, in the 1990s,
the concept became popular through the book The Machine That Changed the World by
Womack and Jones, and began to be recognized outside of Toyota as Lean Production
(LP) (Jasti & Kodali, 2016; J. K. Liker, 2004; Ohno, 1988; "The origin of the Toyota

Production System,” ; Womack & Jones, 2010).

In his book The Toyota Way: 14 Management Principles from the World’s
Greatest Manufacturer, Liker (2004) describes TPS as a unigue approach to
manufacturing for Toyota, and further depicts it as a source for much of the lean

production movement that has dominated manufacturing trends for the last decade. In

14



addition, he posits, “what exactly is a lean enterprise? You could say it’s the end result of

applying the Toyota Production System to all areas of your business” (J. K. Liker, 2004).

2.3 Lean Definition

The main concept of lean, or TPS, is reducing waste and maximizing customer
value without significant supplementary resource requirements. Indeed, from the first
time that lean was utilized in Japan after the Second World War and up to the twenty-first
century, the concept has been evolving. Hines et al. (2004) states that “lean as a concept
has evolved over time, and will continue to do so” (p. 997). Accordingly, it is not easy to
state a consistent definition of lean because in the research there are a plethora of
definitions of lean with divergent aims, elements, and scopes (Bhamu & Singh Sangwan,
2014; Dennis, 2002; Ohno, 1988). Although the literature shows that there is an absence
of a consensus definition of lean, discussing different definitions by various authors
provides a better understanding for organizations to acknowledge the different lean
variations, and also to raise the awareness of the input in the implementation process
(Kovacheva, 2010; Pettersen, 2009). The following table expresses the most common

definitions of lean within different eras:
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Table 2-1: Lean Definitions

Author

Definition

(Shingo & Dillon,

1989)

Shigeo Shingo* claims that when individuals are asked about
TPS, 80% would believe TPS is a Kanban® system, 15% might
know its function by saying it is a production system, and only
5% who would understand its purpose and state “it’s a system

for the absolute elimination of waste” (p. 26)

(Womack, Jones, &

Roos, 1990)

Lean combines the best benefits of craft and mass production,
while averting the high cost of the former and the rigidity of
the latter. It is a continuous improvement method with a
dynamic process of change driven by a systematic set of

principles and best practices.

(J. K. Liker, 1997)

Lean is “a philosophy that when implemented reduces the time
from customer order to delivery by eliminating sources of

waste in the production flow” (p. 481).

* Shigeo Shingo is the author of the book titled “A Study of the Toyota Production System from an
Industrial Engineering Viewpoint.” He is considered as the world’s leading expert on manufacturing

practices and on TPS.

® Kanban is a small card attached to boxes of parts that regulates pull in the Toyota Production System by
signaling upstream production and delivery (Womack & Jones, 2010).
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Author

Definition

(Dennis, 2002)

“Toyota Production System is also known lean production,
means doing less — less time, less space less, human effort, less
machinery, less material — while giving customer what they

want” (p.13).

(Levinson & Rerick,

2003)

Henry Ford defined lean in one sentence: “we will not put into

our establishment anything that is useless” (p. xiii)

(Chalice, 2007)

The Toyota lean production is “an improvement philosophy or
framework that is implemented around a problem-solving

methodology” (p. 70)

(Bayou & de Korvin,

State that the definition of being lean is to have “continuous
improvement of the combined efficiency—effectiveness

attributes” (p. 289). In other words, being lean is to attain the

2008)
level of having the least amount of input with the best goal
achievements.
Lean thinking is a system that helps organizations “to do more
(Womack & Jones,
and more with less and less - less human effort, less
2010)

equipment, less time, and less space - while coming closer and

17




Author Definition

closer” (p. 15) to exactly meeting the customers’ requirements.
Moreover, it “provides a way to make work more satisfying by
providing immediate feedback on efforts to convert muda into

value” (p. 15). Muda means waste.

Lean thinking evolved from TPS and the success rested on two
pillars: continuous improvement and respect for people.
People who respect these pillars should consider: include line
(R. Brown, 2014)
staffs in identifying and solving problems, and make sure that

they have the knowledge and skill to both do and improve the

work.

“Lean production is known as a social-technical management
philosophy that encompasses multiple disciplines that focus on
(Yusup et al., 2015) increasing the manufacturing productivity by emphasizing on
the elimination of waste, and increasing the value-added

activities” (p.116).

In summary, it is crucial to know that lean is more than a set of tools (Bicheno,

2004). Indeed, it is a continuous improvement philosophy which is applied around a

18




problem-solving methodology, taking in consideration the principle of eliminating all
non-value-adding activities and waste from the business and extends that through the
whole value stream or supply chain which include the suppliers and subcontractors

(Chalice, 2007; Levinson & Rerick, 2003).

2.4 Lean Benefits

All organizations nowadays need to be at least as good as any of their other
competitors and even superior in order to be successful and competing today’s economy.
Lean implementation can be the most compatible system which contributes to having
efficient and effective procedures as well as practices that lead to the achievement of high
competitiveness and excellent business performance (Alukal, 2003; Bozickovic & Maric,
2013). The core goal of lean companies is to fulfill their customer’s needs and include
high-quality products with a discounted cost in a short time through continuous
elimination of muda, or waste (Bahaitham, 2011; Dennis, 2002). Therefore, types of
waste should be identified because they have a direct impact on performance, quality, and
cost (Gupta & Jain, 2013). Table 2-2 clarifies the eight forms of waste, adopted from

(Dennis, 2002; Ohno, 1988; Womack & Jones, 2010):
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Table 2-2: The Eight Forms of Waste

Waste Type

Explanation

Defects

Defects in the product require corrections actions and rework, or it
could be scraps. This muda comprises all the resources such as

material, energy, time to fix the defect.

Inventories

Any unnecessary storing of goods such as materials, parts, and
works in process (WIP) awaiting further processing or

consumption.

Waiting

Waiting by workers for process equipment to finish its work or on
an upstream activity. Moreover, delay waste can boost the lead
time (time between getting customer order and delivering the

product).

Motion

This muda includes poor ergonomic designs that affect the
productivity and cause unnecessary movement of people and
unnecessary transport of goods. In addition, poor layout of

machines positions can cause more motion.

Transport

Conveyance waste can be from insufficient workplace layout,

traditional patch production process, or the large size of equipment.
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Waste Type

Explanation

Processing

Any unnecessary processes that is not needed to the customer. The
over processing muda and be due to poor tools, product, or process

design.

Overproduction

Shingo and Dillon (1989) demonstrate that waste of overproduction
can be:

= Quantitative: producing more than what is required.

» “Early: making the product before it is need it”
Taiichi Ohno, believes that overproduction is the root of all
manufacturing evil. 1t is also a foundation of other kind of muda.
For instance, since it is not desired by customer it can be considered
as motion (employees doing unnecessary effort), and as conveyance

(unneeded transportation for materials, parts and finished goods).

Knowledge

Disconnection

This muda can occur due to poor flow of knowledge, ideas, and
creativity within any organization horizontally or vertically which
might cause frustration of utilizing the skill of workers. In addition,
it could be because of poor relationship among supply chain

partners.
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Because of the lean power as strategy of eliminating muda and increasing the
value-added activities to give the customer what they want, proper lean implementation
can dramatically reduce cost, shorten the lead time of customer orders, double
productivity, improve efficiency, raise quality to an acceptable level, increase the profit,
uplift competitiveness, encourage innovation, enhance better flexibility, and obtain a
good market share (Gupta & Jain, 2013; Nithia, Noordin, & Saman, 2015; Womack &
Jones, 2010). Furthermore, Gupta and Jain (2013) state that there are many hidden
benefits of lean implementation, including improvement in safety, time reduction for

traceability, development of culture change, and a decline fatigue and stress.

Another aspect that endorses the benefits of lean implementation is that lean
implementation contributes to boosting the development performance of sustainable
manufacturing. Figure 2-1 illustrates the influence of lean performance on manufacturing
sustainability performance. It shows how lean techniques are able to affect and make a
sustainable manufacturing practice. Competency accomplishment performance (CAP),
economic achievement performance (EAP), and the environmental responsiveness
performance (ERP) are the three manufacturing sustainability (MS) that influenced by the
performance of lean. For example, it can be shown from the figure below that lean
performance items such as increase value-added activities, reduce production lead time,
and reduce operation costs can contribute in increasing the level of EAP (Yusup et al.,

2015).
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Figure 2-1: Impact of Lean on Manufacturing Sustainability Performance

2.5 Lean Applications

Lean or lean manufacturing was at the beginning focused on the automotive
industry, since it was initiated at Toyota. Nevertheless, this situation has changed
particularly after the publication of the powerful book The Machine That Changed the
World by Womack, Jones, and Roos (1990). Lean application has become more
recognized and has been applied to a wide range of cases in a variety of industries (Crute,

Ward, Brown, & Graves, 2003).
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In fact, the evolution of lean has caused a transference to lean implementation
from manufacturing plants only to operations of all kinds in many different industries:
“insurance companies, hospitals, government agencies, airline maintenance
organizations, high-tech product development units, oil production facilities, IT
operations, retail buying groups, and publishing companies, to name just a few” (Corbett,
2007). Masai, Parrend, and Zanni-Merk (2015) mention that when business leaders
provide support from the top and apply lean principles consistently to create value and
transform their company, they deliver superior results and are able to transform any
sector or company. Examples of these applications are Lean Product Development, Lean

Start Ups, Lean IT, Lean Healthcare, and Lean Government.

It is clear from the literature that the goal of adopting lean in different sectors
improves the organization’s performance in the operating metrics in order to have a
competitive difference by increasing employees’ capabilities to eliminate unnecessary
activities and other forms of operational waste (Corbett, 2007). Table 2-3 reviews various
lean applications in different sectors in both developed and developing countries. It is
adapted from the article Lean Manufacturing: Literature Review and Research Issues

(Bhamu & Singh Sangwan, 2014).
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Table 2-3: Lean Applications Examples in Developed and Developing Countries

Author

Country

Sector

Description

(Katayama & Bennett, 1996)

Japan and UK

Automotive,
electronics, refrigerator

manufacturing

Examines lean production’s role in coping with the current

demands of Japanese companies

Investigates the relationship between an organization’s

(Boyer, 1996) USA Metal working
commitment to LP and management action plans
Improved shipbuilding industry productivity through adopting lean
(Storch & Lim, 1999) Korea Shipbuilding
production, group technology, and flow principles
The application of agile manufacturing and LP strategy
(Robertson & Jones, 1999) UK Telecommunications
in the telecommunications sector
are L. Comm athaisel, eveloped eight-step paradigms in a military aerospace sector to
(ClareL.C & Mathaisel Developed eigh di i ili
USA Aerospace
2000) evaluate and benchmark LP
Precision products, The influence of the marketplace environment on the selection
(Mason-Jones, Naylor, &
UK carpet making, and between of lean, agile, or leagile strategies to achieve the optimal

Towill, 2000)

electronics

supply chain performances
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Author Country Sector Description
Improved local government services’ quality and timeliness
(Furterer & Elshennawy, 2005) USA Local government through the implementation of TQM, Lean, and Six Sigma
principles and tools
Electronics, Developed a lean assessment tool to identify gaps and areas of
Taj, 2005 China icati
(Ta ) telecommunications, improvement of high-tech manufacturing plants in China
and IT
Utilization of the Value Stream Mapping (VSM) approach to
Cottonseed edible
(Seth & Gupta, 2005) India identify the supply chain’s waste in the Indian edible cottonseed
oil
oil industry to advance the productivity and capacity imposition
Developed a framework to integrate lean tools within Six Sigma
(Kumar, Antony, Singh,
India Die casting SME DMAIC methodology to achieve cost reduction, the end result,
Tiwari, & Perry, 2006)
and increase customer loyalty
The application of lean practices to increase service quality with a
(Piercy & Rich, 2009) UK Service (Call center) marginal investment in the service business to achieve a better

financial result and bottom-line result
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Author Country Sector Description
Analyzed the current construction practices, processes, and
(Yu, Tweed, Al-Hussein, &
Canada Construction restructuring the processes to develop a Lean Production model
Nasseri, 2009)
using the VSM approach
Investigated the relationship between a communication process
(Puvanasvaran, Megat, Hong,
Malaysia Aerospace and the successful deployment of the lean approach in the context
& MohdRazali, 2009)
of an aerospace manufacturing company
Addressed the lessons learned from Toyota’s success in cost
(Wee & Wu, 2009) Taiwan Automotive reduction and enhancing quality to list guidelines and ideas to
facilitates lean implementation in other industries
Proposed an implementation model for utilizing lean principles in
(Cooper Jr, 2010) USA Academic institution
a university’s curriculum
Evaluated and compared the performance of two pattern-making
(Al-Tahat, 2010) Jordan Foundry

systems, the traditional and the automated approaches using VSM
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Author Country Sector Description
Assessed the processes, procedures, and tools to implement lean in
_ Electrical and four electrical and electronics companies in Malaysia. The study
(Wong & Wong, 2011) Malaysia
electronics also included the encountered problems, required changes, and
lessons learned
; Analyzed the relationship between lean operation practices and
(Taj & Morosan, 2011) China Electronics, garments,
chemical, etc. design and the Chinese manufacturing’s performance factors
(Staats, Brunner, & Upton d Software services Explored the validity of LP to knowledge-based industry through
' ' ’ India
2011) firm case studies of Indian software services companies
. Investigated the connection between LP of SCM and the business
Non-food Malaysian
(Agus & Hajinoor, 2012) Malaysia performance and the quality improvement of manufacturing sector
manufacturing
in Malaysia
. Explored the impact of lean thinking in a nurse-led liaison service
(Atkinson & Mukaetova-
UK Health services for elderly adults and the enhancement of the care quality and the
Ladinska, 2012)
access to mental health service for older medically ill inpatients
(Ming-Te, Kuo-Chung, & Pan, ) ) Developed a model using a data mining technique to conduct the
Taiwan Food service

2013)

performance assessment of lean service
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2.6 Lean assessment

In the past two decades, researchers have developed numerous methods to
evaluate the lean level in a country or to measure the leanness in an organization. Taj
(2005) maintains that “assessment is a valuable tool that must be used to study the current

state” (p. 630). Almomani et al. (2014) believe that:

lean assessment represents the first step of all proposed lean implementation
frameworks. Its aim is to define the current leanness level of the organization.
Reviewing lean literature and case studies, different algorithms to conduct lean
assessment [...], and there is no unique assessment tool that can fit all enterprises.

(p. 162)

Thus, it is essential to determine the level of awareness of lean implementation or
transformation in developing countries. This section covers a review for methods, tools,
and cases that focused on lean assessment, performance measurement, readiness and

awareness level.

Andijani and Selim (1996) maintained that for a country like Saudi Arabia
venturing into the industrial era aiming for success and the ability to be competitive, the
implementation of material and production control (MPC) tools should be up-to-date.
MPC includes automation, computer integrated manufacturing systems (CIM), just-in-

time (JIT), material requirements planning (MRP), and total quality management (TQM).
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Moreover, they stated that MPC techniques are essential tools to be used in industry in
order to achieve high-quality products and low production costs. Therefore, they
examined how far the MPC techniques are implemented in the industries of the Eastern
Province of Saudi Arabia. It is found that the majority of the interviewed companies had
considered MPC tools in their future planning, that the most common used techniques are
MRP and TQM, that not all firms that installed an MPC system have a full appreciation
of it, and that companies with a foreign partner attained some of the techniques more than
those without a foreign partner. Boyer (1996) conducted a survey of 202 plants in the
metalworking industries located in Dearborn, Michigan in the United States to examine
the implementation of lean tools (i.e., JIT and TQM). The result indicated that
metalworking industries appeared to be making strong efforts to provide the necessary

support to JIT and TQM programs.

Goodson (2002) developed an assessment tool to precisely measure a factory's
leanness solely from visual cues and from conversations with employees. The tool Rapid
Plant Assessment (RPA) is based on a 30-minute tour by an expert to evaluate the lean in
a factory. The RPA process contains two assessment tools: a rating sheet and a
questionnaire. The first contain 11 categories including safety, scheduling, inventory,
teamwork, and supply chain that determine a plant's leanness. The second features 20
yes-or-no questions that focus thinking within the categories. Lee (2004) developed a

user-friendly Excel spreadsheet for lean assessment, which assists the management to
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investigate, evaluate, and measure key areas of manufacturing. Nine key areas of
manufacturing include inventory, team approach, processes, maintenance,
layout/handling, suppliers, setup, quality, and scheduling/control; these were evaluated
using the Excel sheet with a scoring system. Taj (2005) has used Lee’s Excel spreadsheet
as an assessment tool in his study that focused on evaluating the current state of
manufacturing in certain plants in electronics, telecommunication/wireless, and computer
industries in the Republic of China. Shah and Ward (2007) have identified 10
dimensions of lean production that can be used as a tool for managers to assess the state
of lean production in their specific operations. The 10 dimensions mainly focus in

reducing the variability related to supply, processing time, and demand.

Bhasin (2008) proposed a dynamic multi-dimensional performance framework
which focuses on intangible and intellectual assets to examine via a holistic approach
whether lean has indeed implemented successfully in a respective firm. The dynamic
multi-dimensional performance framework contains five dimensions: financial,
customer/market measures, process, people, and future. However, this framework did not
consider the performance measurement across the whole value chain. Bayou and de
Korvin (2008) integrated a model that outlines leanness as a dynamic, relative, and long-
term concept. The model’s characteristics are: relative, dynamic, long-term fuzzy
logical, integrative, holistic, and objective. A case study implementing the assessment to

compare the production leanness of Ford Motor Company/General Motors and Honda
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Motor Company was selected for benchmarking firm. Just-in-time, Kaizen, and quality
controls were chosen as lean attributes. Puvanasvaran et al. (2009) suggested a technique
to gauge the degree of leanness possessed by an organization as well as the roles played
by communication process in lean practice. A case study of a Malaysian aerospace
manufacturing firm was examined. The tool was a questionnaire that contained two
parts. In the first part, respondents rated nine variables: elimination of waste, continuous
improvement, zero defects, just-in-time, pull instead of push, multifunctional teams,
decentralized responsibilities, integrated functions, and vertical information functions.
The second part measured the managerial commitment and their support in the following
infrastructure components: worker empowerment, training, group problem solving, and
quality leadership. Wan and Chen (2009) advanced a web-based decision support tool
using adaptive a lean assessment approach. The model generated a survey questionnaire

to gauge the manufacturing system and derive the decision support information.

Singh, Garg, and Sharma (2010) explored the leanness concept and discussed the
development of a leanness index for an Indian automotive industry. Twenty-six issues
related to the application of lean were identified in a questionnaire which was sent to 300
industries. Based on expert’s judgments, 127 responses were categorized into five parts:
customer issues, organizational issues, supplier issues, market issues, and top
management issues. Saurin, Marodin, and Ribeiro (2011) introduced a framework for

evaluating lean production practices in manufacturing cells. The framework consisted of
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four phases that included defining the proper practices and their attributes, defining the
evidence to examine the existence of each attribute, and expert’s opinions based on a
survey to draw the model of the relationships among lean practices. A set of 18 lean
practices were considered in the framework and a case study of manufacturing cells from
an automobile parts supplier was examined. M. A. Karim et al. (2011) designed a
questionnaire to investigate the extent of applying lean manufacturing in a country as
well as to evaluate the benefits and the barriers of implementation. A case study of Saudi
Arabian manufacturing companies was presented. Vinodh and Chintha (2011) designed a
measurement model integrated with multi-grade fuzzy approach in order to measure the
leanness in an organization. The conceptual model focused on five enablers:
management responsibility leanness, manufacturing management leanness, workforce
leanness, technology leanness, and manufacturing strategy. Each enabler contained a
different criteria and each criterion had several attributes. Moreover, organizations can

determine the areas of improvement by identifying weak areas that the model offers.

Ramakrishnan and Testani (2012) developed a framework to examine an
organization’s readiness for lean transformation and also advance a monitoring system to
ensure that the lean transformation is meeting the company’s goals. The study focused
on the IBM Path Forward Lean Transformation Methodology with three phases:
readiness for change, lean skills development, and continuous learning. Panizzolo et al.

(2012) developed an assessment tool to study the implementation of lean production and
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to investigate the lean practices deployed by the small- and medium-size enterprises. The
tool was advanced based on a literature review of improvement programs and lean best
practices. These programs conceptualized different areas that included process and
equipment, manufacturing planning and control, human resources, product design, and
supplier/customer relationships. Case studies of four Indian companies were examined to

validate the model.

Wahab, Mukhtar, and Sulaiman (2013) planned and developed a conceptual
framework for leanness measurement application in the manufacturing sector. The
researchers designed a conceptual model using factors and dimensions in the
manufacturing sector. The identified dimensions were planning and scheduling, process
and equipment, relationships with suppliers, visual information systems, workforce and
product development, customer relationships, and technology. The result showed that
there was a relation between these seven dimensions and waste elimination in the
manufacturing industry. To illustrate the interaction involved, the authors categorized the
dimensions into input, transformation, and output. This classification helped the
researchers better understand lean dimensions and how they relate to the wastes in the
manufacturing industry. Camacho-Mifiano, Moyano-Fuentes, and Sacristan-Diaz (2013)
reviewed literature that empirically analyzed how lean management influences financial
performance to determine the most useful models for assessment. The findings indicated

that the most valuable models consider financial aspects such as sales and profits,
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operational indicators such as inventory level and workers commitment, contextual factor

size (number of employees), and period (years of implementation).

Almomani et al. (2014) maintained that the first step to lean implementation is to
determine the current leanness level of the organization. Therefore, they proposed an
assessment tool called the Lean Radar score (LRS) to assess an organization’s leanness
level by collecting data through a survey. Their survey focused on seven key areas:
inventory, employee issues, maintenance, suppliers, safety, production, and customer;
each area consisted of a set of detailed elements. A team of experts then assigned scores
for each element and calculated the final scores. The result indicated that LRS “will help
the company to identify the problems that are occurring in each area preventing it from
being a lean-oriented one and, therefore, point efforts in a managed way to solve these
problems” (p.163). Pakdil and Leonard (2014) developed a comprehensive model called
the Leanness Assessment Tool (LAT). It counts both quantitative and qualitative
approaches to measure a lean implementation level. Eight quantitative performance
factors were taken in consideration, including cost, time effectiveness, human resources,
quality, process, customer, delivery, and inventory. “The LAT also uses five qualitative
performance dimensions: quality, process, customer, human resources and delivery, with
51 evaluation items”. Fuzzy logic was constructed in order to utilize the perceptional

(qualitative) and measurement (quantitative) approaches simultaneously. Moreover, radar
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charts were used to illustrate an immediate and comprehensive view of the weakness

areas.

Ravikumar, Marimuthu, and Parthiban (2015) proposed a combined method of
interpretive structural modelling (ISM) and analytical hierarchy process (AHP) models to
examine the implementation of lean manufacturing concepts in Micro, Small and
Medium Enterprises (MSMES) in India. Specially, the models investigated the extent to
which lean can be implemented given the various financial constraints businesses find
themselves in via the current economic environment in India. Fuzzy was used to
compare the criteria weights in order to validate the AHP outputs, which showed the best
in lean implementation from a group of six MSMEs. The research contributed to

determine a set of 11 factors that affected lean implementation in any organization.

Al-Ashaab et al. (2016) developed an assessment tool that enabled organizations
to assess the leanness of their product development process. The four perspectives of a
balanced score card were adapted to define the enablers of the lean product development
model. Five enablers were used in this model: value, knowledge (or learning),
continuous improvement, chief engineers, and set-based concurrent engineering.

Aerospace and automotive companies were selected as case studies to validate the model.
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2.7 Barriers Identification and Analysis

It is noticed that many industries experience failure when they attempt to reach a
beneficial level of lean implementation and only consider it a philosophy. Decision
makers who are interested in lean implementation in developing countries (e.g., China or
India) witness many challenges. They cannot adopt the lean tools and techniques which
were applied in manufacturing operations in Moline, Illinois in the United States or
Munich, Germany due to differences in everything from culture to infrastructure
(Corbett, 2007). Panwar, Jain, and Rathore (2016) maintained that the main reasons for
not adopting lean practices in the Indian process industry are unfamiliarity with lean, lack

of education and training, lack of expertise, and lack of management support.

In fact, implementing lean is not a simple mission because for any change in an
organization to take hold and succeed, the resistance forces or barriers need to be
recognized (J. R. Jadhav et al., 2014; Nordin et al., 2010). Thus, it is crucial to study
these challenges and roadblocks in order to address the issues and improve a strategy for
a successful lean application in order to gain the tremendous benefits. This section
reveals barriers identification through a literature review with a focus on developing
countries. Moreover, it presents a review of studies that focus on barriers analysis using

Interpretive Structure Molding (ISM).
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2.7.1. Barriers ldentification

Hindrances to the achievement of a successful lean transformation include several
aspects such as managerial structure, human attitude, educational levels, the lean process
itself, government, and finance, among others (Yang & Yu, 2010). On the other hand,
Bollbach (2012) compared lean implementation barriers to social and technical barriers,
and identified six obstacles of lean implementation as follows: high employee turnover,
weak supplier performance, market conditions, lack of lean knowledge, intercultural
communication, and work styles. The following is a review of the barriers of attaining a

successful level of lean transformation in developing countries:
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Table 2-4: Lean Transformation Barriers in Developing Countries

Barriers

Description

Sources

Bl

Lack of awareness

about lean

Many people and organizations have not heard of lean.
In addition, this hurdle includes the lack of customer
and government awareness which influence the

pressure of being lean.

(Al-Najem, Dhakal, Labib, & Bennett, 2013;
Almeida Marodin & Saurin, 2015; Ciarniené
& Vienazindiené, 2013; Koenigsaecker, 2005;
Panwar et al., 2016; Salem, Musharavati,
Hamouda, & Al-Khalifa, 2016; Yang & Yu,
2010)

B2

Disbelief about lean

benefits

Some stakeholders of continuous improvement such as

owners, managers, workers, and suppliers have
insufficient understanding of the potential benefits of
lean. They believe that lean is only a way of
production and is meant for specific companies,
particularly where it originated (Japan). Moreover,

they have difficulty recognizing the financial benefits.

(Almeida Marodin & Saurin, 2015; Bhasin,
2012, 2015; Panizzolo et al., 2012; Pentlicki,
2015; Sharma, Panda, Mahapatra, & Sahu,
2011; Sisson & Elshennawy, 2015; Yang &
Yu, 2010)

B3

Lack of technical
knowledge of lean

(know-how)

Many organizations face technical knowledge
difficulties of lean implementation, which impose extra
The lack of

clarity related to lean concepts is a root of unsuccessful

costs in training or hiring a consultant.

implementation.

(Al-Najem et al., 2013; Almeida Marodin &
Saurin, 2015; Bhasin, 2012; Bollbach, 2012;
Forno, Pereira, Forcellini, & Kipper, 2014;
Mirdad & Eseonu, 2015; Rymaszewska,
2014; Sami El-Khasawneh, 2012)
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Barriers

Description

Sources

B4

Poor performance of
managers and workers,

thus lack of education

A shortage of skilled technical workers and managers.

Also, there is an educational gap within the workforce.

(Al-Najem et al., 2013; Almeida Marodin &
Saurin, 2015; Bhasin, 2012; Bollbach, 2012;
J. R. Jadhav et al., 2014; Linderman,
Schroeder, Zaheer, Liedtke, & Choo, 2004;
Sami El-Khasawneh, 2012; Seth & Tripathi,
2005)

B5

Poor work styles

The work style in developing countries is one of the
obstacles. A high workload and long hours cause
problems and decline any time for improvement. Also,
human attitude such as not following of instructions

and absence of maintaining standards is included.

(Aoki, 2008; Bhasin, 2012; Bollbach, 2012;
R. Brown, 2014; Ciarniené & VienaZindiené,
2012; Deflorin & Scherrer-Rathje, 2012; J. R.
Jadhav et al.,, 2014; Sami El-Khasawneh,
2012)

B6

Lack of a motivation

system

Motivations such bonus, reward, or incentive systems
Workers

seem demotivated after a few years, and thus cause an

are essential for continuous improvement.

incompatibility of lean.

(Ab Rahman, Shokshok, & Abd Wahab,
2011; Almeida Marodin & Saurin, 2015;
Bhasin, 2015; R. Brown, 2014; Chay, Xu,
Tiwari, & Chay, 2015; J. R. Jadhav et al.,
2014; Wong & Wong, 2011)

B7

High employee turnover

The rate at which an employer gains and loses
employees is one of the biggest problems in developing

countries. This delays any improvement initiatives.

(Ab Rahman et al., 2011; Aoki, 2008;
Bollbach, 2012; M. A. Karim et al., 2011;
Sami El-Khasawneh, 2012; Taj, 2005)
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Barriers

Description

Sources

Lack of a strategic

Lack of leadership focus. Absence of a long-term

(Ab Rahman et al., 2011; Dave, 2013;
Emiliani & Stec, 2005; J. R. Jadhav et al.,

B8 ) development vision such as a strategic action/logistical | 2014; M. A. Karim et al, 2011;
planning system . .
planning system. Koenigsaecker, 2005; Rymaszewska, 2014;
Sisson & Elshennawy, 2015)
Restrictions of the hierarchical organizational structure | (Bhasin, 2012; Bollbach, 2012; R. Brown,
B9 | Poor management style | which cause; for instance, lack of operator | 2014; J. R. Jadhav et al., 2014; Pentlicki,
empowerment and inadequate supervisory skills. 2015)
) ) (Almeida Marodin & Saurin, 2015; Chay et
) Lack of commitment and support from top and senior ) )
Lack of top and middle ] ) ) al., 2015; Deflorin & Scherrer-Rathje, 2012; J.
management contribute to the ineffectiveness or even
B10 management ] ] ] o ] R. Jadhav et al., 2014; Panwar et al., 2016;
) disruption on the delivery and coordination of the entire )
involvement Sharma et al., 2011; Sisson & Elshennawy,
lean system.
2015; Yang & Yu, 2010)
) ) ) (Almeida Marodin & Saurin, 2015; Bhasin,
Shortage of human, financial structure, materials, )
The lack of resources to ) ) ) 2012, 2015; Dave, 2013; M. A. Karim et al.,
B11 machines which advance technology; expert guidance

invest

and time.

2011; Sami  El-

Khasawneh, 2012)

Rymaszewska, 2014;
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Barriers

Description

Sources

Lack of formal training

Lack of training courses, consultancy, and mentorship.
Stakeholders are supposed to be supplied with the

(Bollbach, 2012; Chay et al., 2015; Hoyte &
Greenwood, 2007; J. R. Jadhav et al., 2014;

B12 for managers and o o _ | Linderman et al., 2004; Panizzolo et al., 2012;
necessary training to enable them attaining the essential )
workers ) Panwar et al., 2016; Sisson & Elshennawy,
knowledge and skills.
2015)
Continuously changing demand environment causes
fluctuations in raw materials availability and prices. )
) ) (Cudney & Elrod, 2010; Eswaramoorthi,
The advantages of becoming lean are compromised ]
Slow response to ) Kathiresan, Prasad, & Mohanram, 2011; J. R.
when demand fluctuates, custom orders increase, or o
B13 market due demand ) ] Jadhav et al., 2014; Pentlicki, 2015;
] simply a balanced workload cannot be achieved. A )
fluctuations ) ) ) Rymaszewska, 2014; Taleghani, 2010; Wan
well-designed lean system allows for an immediate and
) ) & Chen, 2009)
effective response to fluctuating customer demands and
requirements.
Experts or training organizations in lean transformation | _
) i ) ) (Ciarniené & Vienazindiené, 2012; Cudney &
) are needed in developing country to attain the required
Lack of technical ) ) ) Elrod, 2010; Hoyte & Greenwood, 2007; J. R.
) level of transformation. Since the transformation
B14 expertise and Jadhav et al., 2014; Panwar et al., 2016;

consultants

requires tremendous change in culture, habits, attitude
of employees, and management as well as systems,

experts are necessary.

Pentlicki, 2015; Rentes, Araujo, & Rentes,
2009)
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Barriers

Description

Sources

Cultural and language

Some researchers believe that the cultural issues are the
biggest barrier.  They interact with many other
obstacles, such as the human attitude (e.g., operators do

not feel responsible for using lean practices and solving

(Al-Najem et al., 2013; Bhasin, 2012;
Bollbach, 2012; R. Brown, 2014; Cudney &
Elrod, 2010; Deflorin & Scherrer-Rathje,

BI> barriers problems), management style (e.g., lack of operator | 2012; J. R. Jadhav et al., 2014; Nordin et al.,
empowerment). Translation of lean concepts and terms | 2010; Sami El-Khasawneh, 2012; Sarhan &
is crucial for successful transformation in developing | Fox, 2013)
countries.
Operators may resist because they are afraid of layoffs
due to improvements. Fear of failure may influence the | (Almeida Marodin & Saurin, 2015; Axelsson,
management’s strategies. ~ The main reasons for | Rozemeijer, & Wynstra, 2005; Bhasin, 2012;
B16 Resistance to change resistance are “often a lack of clarity and uncertainty of Ciarniené & Vienazindiené, 2013; Dave,
the change, pressure, interference with interests and the | 2013; J. R. Jadhav et al., 2014; M. A. Karim
challenge to learn something new” (J. R. Jadhav et al., | etal., 2011; Yang & Yu, 2010)
2014, p. 127)
Internal communication between workers and | (Almeida Marodin & Saurin, 2015; Bhasin,
B17 Poor communication managers, and external communication with customers | 2015; Ciarniené & Vienazindiené, 2013;

and suppliers. If management does not involve frontline

employees, it will cause problems in applying lean.

Dave, 2013; J. R. Jadhav et al.,
Rymaszewska, 2014; Yang & Yu, 2010)

2014,
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Barriers

Description

Sources

Lack of good quality

The performance of suppliers affects the lean

transformation.  For example, the amount of time

(Bollbach, 2012; Clare L Comm & Mathaisel,

B18 y required to wait for parts and arrival of materials. | 2005; J. R. Jadhav et al., 2014; Shah & Ward,
suppliers
PP Moreover, it causes waste such as scraps and rejects by | 2007; Taj, 2005)
the customer.
Suppliers should be treated as perpetual extensions of
) o ] (J. R. Jadhav et al., 2014; Rymaszewska,
Lack of suppliers the organization for a successful transformation of lean. ) )
B19 ) ) ) ) 2014; Sami El-Khasawneh, 2012; Sisson &
involvement Lack of involvement of suppliers disrupts lean
Elshennawy, 2015)
schedules.
Poor commitment from vendors must be aligned with ]
) ) o | (Clare L. Comm & Mathaisel, 2000; Cudney
Lack of cooperation the lean transformation of the organization. It is
B20 ) ) ) ) ) & Elrod, 2010; J. R. Jadhav et al., 2014; M.
from suppliers important to know that successful supplier relationships ]
) ) A. Karim et al., 2011; Rymaszewska, 2014)
must occur over a long time period.
This includes not sustaining the improvements in the | (Almeida Marodin & Saurin, 2015; Bhasin,
medium and long term, backsliding to old ways, and | 2015; Emiliani & Stec, 2005; J. R. Jadhav et
B21 | Lack of perseverance

weak standardization practices without periodic

checking that standards are continuously adhered to.

al., 2014; Womack & Jones, 2010; Wong &
Wong, 2011)
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2.7.2. Barriers Analysis Using ISM

The philosophical perspective of Interpretive Structural Modelling (ISM) was first
initiated by Warfield (1973). ISM is a well-established and powerful methodology for
structuring complex issues and for identifying and summarizing relationships among
specific elements such as barriers and factors, which define a problem or an issue. It
enables decision makers to transform unclear, poorly articulated mental models of a
system into visible well-defined, hierarchal models. In addition, ISM categorizes the
factors according to their influence on others (driving power), and their dependence on
others (depending power); the higher the driving power, the greater the importance of the
factor. ISM was applied for barrier analysis in a wide range of fields such as supply chain
management, entrepreneurship, human resource management, education, and engineering
(A. Jayant, Mohd. Azhar, & Singh, 2015; Alidrisi, 2015; Attri, Dev, & Sharma, 2013) .
However, studies that use an ISM approach for barrier analysis to achieve successful lean
transformation in developing countries are limited. The following is a review for ISM and

lean.

Upadhye, Deshmukh, and Garg (2011) presented a theoretical framework for lean
manufacturing system implementation using ISM. A systemic relationship was advanced
among lean manufacturing implementation issues, which were identified from various

literature sources. The model emphasized that the important issues which have the
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highest driving and dependence power are management support and total employee

involvement.

Almeida, Marodin, and Saurin (2015) introduced a framework for managing
barriers to lean production implementation (LPI) in specific companies, which is
comprised of five steps: (i) description of the context, (ii) identification of the barriers,
(i) analysis of the influence of the context on the barriers, (iv) analysis of the
relationships among the barriers using ISM, and (v) a feedback meeting to discuss the
results of data collection, which also informs the development of an action plan to control
the barriers. A set of 14 barriers were identified and prioritized to four levels based upon
the ISM approach. The model shows that barriers 10, six and seven, and 12 are the
foundation level, which indicates that these obstacles are the first challenge that company

should undertake.

2.8 Frameworks for Lean Implementation

There are several strategies, frameworks, and roadmaps found in the literature.
Originally the focus was on manufacturing; subsequently, these items saturated all areas
of business, including service business, logistics, supply chains, project management, and
so on. Most of these frameworks attained common goals such as cost effectiveness, a
high level of production quality, or rendering services with a low level of risks and high

paybacks. In addition, the focus of these models is on CI, TQM, quality, lean, and other
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topics related to lean. The following analysis is a review of the models, frameworks, and

roadmaps that focus in lean implementation or lean transformation.

One of the most broadly known formulas for sustainable growth and success are
in lean thinking principles by Womack and Jones (1996). The principles were three core
items (i.e., identification of value, elimination of waste, and the generation of smooth
flow). Then in 2003, researchers developed two further expansions which included
activating the demand pull by synchronizing customer demand and information flow and
the perfection of all products processes and services (A. Karim & Arif-Uz-Zaman, 2013).
Organizations can use these the five principles of lean thinking as a powerful method that
is available for eradicating muda and value-creating activities from concept to product
launch, from order to delivery, and from raw materials into the hands of the consumer

(Womack & Jones, 2010).

Panizzolo (1998) proposed a model that represents a conceptualization of lean
production as involving several improvement programs or best practices characterizing
diverse areas of the company, such as process and equipment, manufacturing planning
and control, human resources, product design, supplier relationships, and customer
relationships. The model mainly deals with the challenges presented by lean production
principles for operations management. A multiple-case study approach was used to
explore how the lean production model has been adopted by 27 excellent firms operating

in international markets and to recognize the areas characterized by major problems.
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Lathin and Mitchell (2001) developed a matrix that included both people and
culture for a successful implementation of lean manufacturing. The matrix focused on
integration of social and technical aspects. They claimed that “socio-technical systems
integration is a conceptual model that enables organizations to effectively introduce the
new processes and methods of lean manufacturing” (p. 40). A survey was used to
identify whether each cell in the matrix was an enabler of, neutral to, or an inhibitor to
implementation. After that, plans could be developed to address the inhibitors. \Won,
Cochran, Johnson, Bouzekouk, and Masha (2001) examined two recent attempts to
develop frameworks to explain the Toyota Production System (TPS). A comparison of
two approaches were discussed: the Four Rules which are captured from TPS, and the
Manufacturing System Design Decomposition (MSDD) to develop the framework that

communicates and satisfies the attributes of successful manufacturing systems.

Hines et al. (2004) conducted a literature review summarizing lean evolution and
then proposed a framework for understanding the evolution of lean and its
implementation within an organization at a strategic and operational level. Furterer and
Elshennawy (2005) developed a framework for local government services that combined
the principles and tools of Lean Enterprise and Six Sigma. The framework provided a
premium way of improving the productivity and quality of providing financial services at

a local government level. Christopher, Towill, Aitken, and Childerhouse (2009)
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suggested a logical framework for the implementation of a scheme for value stream

classifications and assessments through a variety of industries.

John Lucey (2009) expanded the (2004) model that he, Bateman, and Hines
proposed for long-term sustainability in a major lean transition which contains six
actions: learn from past failures, engage staff, get feedback, embed ownership, provide an
engagement survey, and give feedback to staff. Lucey’s 2009 expansion proposed a

“Lean Sustainability Zone” based on a range of employee engagement scores.

Parry, Mills, and Turner (2010) proposed a methodology for lean implementation
impact through the enforcement of the core competence theory. The methodology
decreases the risk of damaging a company’s key resources and abilities. It followed four
steps: market analysis, visible values stream, customer values analysis, and financial
modeling. Hines (2010) explored how multi-site organizations can advance a sturdy lean
culture. He proposed the “Lean Sustainability Iceberg Model,” which was categorized in
two parts: above (visible) and under the waterline (enabling). The above-waterline
section includes technology, tools, techniques, and process management while the below-
waterline section contains strategy and alignment, leadership, and behavior and
engagement. Hines (2010) maintained that “the sustainable lean thinker needs to learn to

see and act below the waterline, as well as above it” (p. 29)
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Anvari, Zulkifli, Yusuff, Hojjati, and Ismail (2011) proposed a dynamic model for
a lean roadmap for dynamic conditions of a high-variability environment. It focused on
the successful implementation of lean at a very practical level through three phases
(Preparation, Design, and Implementation) that incorporate 22 steps to leanness. Wang,
Ming, Kong, Li, and Wang (2011) explored a lean product development (LPD)
framework and provided the steps involved in implementing the framework. The steps of
the framework are value and waste analysis, identification of value stream, product flow,
pull and striving for perfection. Nordin, Deros, Wahab, and Rahman (2012) developed a
framework to guide manufacturing organizations to implement lean system successfully.
The model offers practitioners an enhanced comprehension of lean change, while at the
same time reducing conflicts likely to arise during lean manufacturing implementation
with the Delphi method. The model involved collecting opinions from relevant experts
aimed at achieving a converged solution in order to solve real issues. Opinions were
collected iteratively until there was stability. The experts provided comments and

suggestions which later helped in improving the validated framework.

Mostafa et al. (2013) maintain that even though the benefits of lean are at length
recognized from the success stories at Toyota, the present roadmaps and frameworks
from the practitioner’s perceptions appear incomprehensible. Thus, they proposed a
project-based framework with four implementation stages along with the appropriate

practices and decision tools for each stage. The phases are conceptualization,
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implementation design, implementation and evaluation, and a complete lean
transformation. Powell, Alfnes, Strandhagen, and Dreyer (2013) conducted a scientific
study that analyzed typical lean and Enterprise resource planning (ERP) implementation
processes, and proposed an ERP-based lean implementation process. It was indicated
that the “implementation of a contemporary ERP system can act as a catalyst for the
application of lean production practices” (p. 324). A. Karim and Arif-Uz-Zaman (2013)
proposed a framework for implementing lean manufacturing strategies and a leanness
assessment metric using continuous performance measurement (CPM). The framework
was based on the five lean-thinking principles by Womack and Jones which generated a
process flow map with general measures for each principle. Selvaraju and Peterson
(2013) discussed the critical success factors for analytics of a lean transformation. They
projected a framework that assists organizations in understanding its readiness for
including technology in a lean transformation, determining the most proper problem-
solving approach to disband the business challenge, and using analytics to observe
adoption rates in the technology and transformation. Cil and Turkan (2013) proposed a
model that provided a holistic view to the lean transformation process by investigating
the relationships among the elements of lean transformation using the Analytic Network
Process (ANP) approach. A case study of one of Turkey’s global industrial
manufacturing companies was presented to validate the feasibility of the proposed
approach and to give some managerial insights into the methodology. The author

maintained that “the implementation of this lean enterprise transformation model
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contributes to improve the effectiveness, transparency, and integrity of any organization”

(p. 1129).

Sundar, Balaji, and Kumar (2014) developed a lean route map for organizations to
implement a lean manufacturing system based on an analysis of the exploratory survey
results which were obtained to exemplify the implementation structure of lean elements
in a volatile business environment. The output was synthesized to improve a unified
theory for adoption of lean elements. Perez (2014) presented an enterprise architecture
framework for a lean enterprise transformation that assisted organizations in moving
towards operational excellence. This framework integrated the important mechanisms of
transforming a traditional enterprise to a lean enterprise, which helped the organizational

system to be more productive.

Masai et al. (2015) focused on developing a formal model of lean enterprise and
proposed model with four components (KREM). The K (Knowledge) component
contains domain knowledge about lean in the form of several ontologies, the R (Rules)
component is articulated by probabilistic rules, the E (Experience) component defines the
practices (Kata), and the M (Meta-data) component explains the context of the
application of lean. The framework goal is “to better understand the success factors of
Lean and to facilitate more successful implementations in different environments” (p.
234). Sisson and Elshennawy (2015) proposed a framework to determine the strategic

interrelated factors of successful, sustained lean transformation. The framework included
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six categories: Deployment, Engagement, Training, Processes, Driers, and Culture. Each
category had a set of propositions that successful lean companies recognized in order to

achieve to a successful, sustained lean transformation level which was similar to Toyota.

2.9 Frameworks for Lean Implementation in the developing countries

During the past ten years, many organizations in developing countries such as
China and India were interested in transforming their traditional systems to be more
productive by adopting lean (Panizzolo et al., 2012). However, the adoption of lean in
developing countries is not yet comparable to developed countries (Zargun & Al-Ashaab,
2014). Therefore, it is rare to find sustainable lean transformation frameworks in a
developing country in the literature. Instead, a review of the frameworks, model,
roadmap, and critical factors for lean implementation in developing countries is

represented in this section.

Kumar et al. (2006) developed a Lean Sigma framework to reduce a defect
occurring in the final product (automobile accessories) manufactured by a die-casting
process. The framework is an integration of lean tools (current state map, 5S System, and
Total Productive Maintenance [TPM]) within Six Sigma DMAIC methodology to
improve the bottom-line results and earn customer’s loyalty. Sahoo, Singh, Shankar, and

Tiwari (2008) suggested a systematic approach for the implementation of lean principles
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in a forging company in India with a focus on radial forging production flow lines. The
approach mainly focused on the application of value stream mapping (VSM), and
Taguchi’s method to improve performance in the company. Wee and Wu (2009)
provided industrial insight for those industries planning to implement lean production and
follow a four-step problem-solving process to effectively develop their lean supply chain
like Toyota. The methodology was based on a case-based approach from the Ford Motor
Company in Chung Li, Taiwan. Lean supply chains (LSC) through value stream

mapping (VSM) were examined using the Ford case study.

Anand and Kodali (2009) proposed a conceptual framework that provides
comprehensive information about what constitutes lean manufacturing (LM). The
framework remedied the issue of inappropriate understanding by both management and
employees that leads to lean adoption failure. Ninety-six elements of LM were identified,
principles, tools and techniques, and some practices were considered. A case study of the
automotive components of a supplier company in Maharashtra, India was used for
validation. Al-Tahat (2010) proposed using VSM to investigate the performance of
traditional methods and fully automated pattern-making processes in order to improve
process and decision making. A case study was tested in a foundry company in Jordan.
Ramesh and Kodali (2011) proposed a decision framework that guaranteed accurate
selection of an ideal VSM tool based on a novel formulation of the integrated analytical

hierarchy process (AHP) and pre-emptive goal programming (PGP). The framework
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aided the decision maker in identifying and reducing all waste in the system,

thereby maximizing organizational performance in the shortest timeframe.

Hofer, Hofer, Eroglu, and Waller (2011) developed an institutional-theoretic
framework that explored the interplay among economic, socio-cultural, and regulative
forces that may shape the adoption process of lean production practices in China. The
framework was developed after an assessment was conducted to measure the current state
of implementation of lean production in China as compared to the United States. Heap
(2012) investigated and suggested a set of recommendations for applying lean
manufacturing in a developing economy. The study was sponsored by the United
Nations Industrial Development Organization (UNIDO) to help improve aspects of
Pakistan’s industry. The result indicated that lean manufacturing might be a step too far
at this stage. Therefore, it is proposed to UNIDO to adopt a lesser form of lean called

Lean Lite.

Roslin, Shamsuddin Ahmed, and Dawal (2012) reported the critical success
factors of lean manufacturing through a case study of an automotive parts manufacturing
company in Malaysia which had a successful lean adoption. It was proposed that factors
such as continuous management commitment, teamwork, and organization-wide
involvement are crucial to lean adoption success. Rose, Deros, and Ab. Rahman (2013)
investigated the extent of lean manufacturing perception and implementation in the

Malaysian automotive component industry and found that the actual LM implementation
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is still low. Al-Najem et al. (2013) developed a measurement framework to evaluate the
lean readiness level and lean systems within Kuwaiti small- and medium-sized
manufacturing industries. The methodology was focused on a comprehensive literature
review, semi-structured interviews with 27 senior managers, and a quantitative survey
administered to 50 companies in Kuwait. It was found that the quality practices within

Kuwaiti small- and medium-sized companies are not very supportive of lean.

Zargun and Al-Ashaab (2014) identified lean critical success factors for
manufacturing organizations in developing countries. Their study was based on an
extensive literature review of factors that influence lean adoption process in developed
countries and mapping these factors with lean current issues in developing countries to
determine successful factors suitable for developing countries. Almomani et al. (2014)
integrated a conceptual dynamic framework that consisted of lean assessment using a
lean radar score (LRS) and an analytical hierarchy process (AHP) in order to outline the
route of lean implementation based on the perspective priorities for improvement. Salem
et al. (2016) investigated the level of recognition of lean concepts, principles, tools, and
techniques in different manufacturing sectors in Qatar. The study aimed to evaluate lean
awareness in industries in Qatar and to understand the perception of industry with respect
to lean benefits and lean challenges. Hassanain, Zamakhshary, Farhat, and Al-Badr
(2016) evaluated the intervention of lean principles in hospitals across the Kingdom of

Saudi Arabia and their influence on the key performance metrics of the operation
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research such as OR utilization, on-time starts for first cases, room turnover times,

overrun cases, and weekly procedure volumes.

2.10 Research Gap Analysis

According to Stone (2012) in his article Four Decades of Lean: A Systematic
Literature Review, “lean transformations appear to be more successful when strategically
aligned throughout the enterprise” (p.121). Moreover, he indicated that in the last four

decades of lean,

the most apparent void within the body of knowledge eschewing from lean
literature was the lack of theoretical connections often associated with planned

organizational change and human resource development® interventions. (p.121)

Sisson (2014) states that “there are several models found in the literature, many focused
on Continuous Improvement (CI), quality, TQM, or other topics related to lean rather
than specifically on lean itself” (p. 32). Based on a literature review of 102 published
studies, Marodin and Saurin (2013) identified future opportunities and research areas of

lean production systems implementation. The results of their study indicated that there is

® The definition of Human Resource Development is “a process for developing and unleashing human
expertise through organization development and personnel training and development for the purpose of
improved performance” (Swanson & Holton, 2001).
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a lack of in-depth knowledge regarding company success in their lean efforts, and a lack
of effective theories and practices to manage the systemic, human, and organizational
dimensions of lean. The following is a summary of the research gaps found in the

literature review:

> First, it is apparent from the literature review that there is a need for a
comprehensive framework for attaining a successful lean transformation level,

and the need is more essential for companies in developing countries.

» Second, the literature review also depicted that while it is crucial to understand an
organization's readiness for lean transformation prior to its deployment, there are

limited frameworks that focus on lean assessment in developing countries.

» Third, barriers identification is very important in order to have a good starting
point for successful lean transformation, and the literature showed that there are
various studies which cover the barrier to lean implementation; however, studies
that cover developing counties are not yet sufficient. In addition, it is obvious that
there is a lack in research for studies that explore the barriers analysis using I1SM,

which is a soft operation research method.

Table 2-5 is a summary of frameworks for lean implementation in developing
countries found in the literature review. It concluded that the there is a lack of

comprehensive framework for achieving a successful and sustainable level of lean
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transformation in developing countries that would consider lean assessment to examine
lean transformation level, barriers analysis to achieve a successful lean transformation
level using ISM, and involvement of subject-matter experts in lean transformation from
the case study of local and multinational companies in a developing country in order to

validate the framework.
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Table 2-5: Summary of Lean Implementation Models in Developing Countries

Author Model Perspective
Lean Sigma framework, which is an integration of Lean | The model reduced defects occurring in the final product
(Kumar et al., tools (current state map, 5S System, and Total | (automobile accessories) manufactured by a die-casting
2006) Productive Maintenance [TPM]) within Six Sigma | process.
DMAIC methodology.
Systematic approach for the implementation of lean | Mainly focuses on application of value-stream mapping
(Sahoo et al.,
principles in a forging company in India with a focus on | (VSM), and Taguchi’s method to improve the
2008)

radial forging production flow lines.

company’s performance.

(Wee & Wu, 2009)

Based on a case-based approach (CBA), which
described lean supply chain (LSC) through value-stream
mapping (VSM) using a case study from the Ford Motor

Company in Chung Li, Taiwan.

The focus was to address “how Toyota can continuously
and consistently achieve its dramatic success through its
competences-continuous waste elimination and the
objective of long term philosophy” (p. 335) and provide
steps for companies regarding problem solving that the

Toyota used to do.
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Author

Model

Perspective

(Anand & Kodali,

2009)

Conceptual framework included about 65 elements
pertaining to LM, which were identified from a detailed
literature survey. A case study of automotive

components of a supplier company in Maharashtra,

India was used for validation.

The framework provided a relationship between the
various decision levels of an organization and the
elements of LM in addition to the relationship between
the various internal stakeholders of the organization.
However, the model is too general, which may affect

accuracy.

(Al-Tahat, 2010)

Framework that guaranteed an accurate selection of an
ideal VSM tool based on a novel formulation of the
integrated analytical hierarchy process (AHP) and pre-

emptive goal programming (PGP).

The framework aided the decision maker in identifying

and reducing all waste in the system, thereby

maximizing organizational performance in the shortest

timeframe.
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Author

Model

Perspective

(Hofer et al., 2011)

An institutional-theoretic framework that explored the

interplay among economic, socio-cultural, and

regulative forces. The framework was used to measure
the current state of implementation of lean production in

China as compared to the United States.

The model was good for assessment and addressed the

current state rather than just a comprehensive one.

(Roslin et al.,

2012)

Reported the critical success factors of lean

manufacturing through a case study of an automotive
parts manufacturing company in Malaysia that has

successfully adopted lean.

A step-by-step  procedure for the effective

implementation of a lean manufacturing system among

Malaysian automotive manufacturing companies.

(Al-Najem et al.,

2013)

A measurement framework evaluated the lean readiness
level and lean systems within Kuwaiti small- and

medium-sized manufacturing industries.

The framework was used to assess the quality practices
related to LS (processes, planning and control, human
resources, top management and leadership, customer

relations, and supplier relations).
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Author

Model

Perspective

(J. Jadhav,

Mantha, & Rane,

A roadmap for lean implementation in Indian

automotive component manufacturing industry: ISM

was compared with an Indian government model.

Both models had six stages and had contributed

positively to Indian automotive industry. The

framework was exclusive to the Indian manufacturing

2015)
segment.
Empirical study on lean awareness and potential for lean | Investigated the level of recognition of lean concepts,
(Salem et al.,
implementations in Qatar’s industries. principles, tools, and techniques in different
2016)

manufacturing sectors in Qatar.

(Hassanain et al.,

2016)

Application of lean methodology to improve operating
room efficiency in hospitals across the Kingdom of

Saudi Arabia.

Evaluated the intervention of lean principles in hospitals
across the Kingdom of Saudi Arabia and its influence on
the key performance metrics of operation research such
as OR utilization, on-time starts for first cases, room
turnover times, overrun cases, and weekly procedure

volumes.
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CHAPTER 3 RESEARCH METHODOLOGY

3.1 Introduction

The methodology chapter describes the research process and addresses the
issues of research philosophy. It contains an explanation of research design as well as the
choice and implementation of data collection methods. Moreover, this chapter
demonstrates an overview of the applied methods and techniques used to achieve the

objectives of the study and answer the research questions.

3.2 Research Methodology Diagram

Figure 3-1 presents a diagram which summarizes high-level research
methodology. The diagram includes the research idea and literature review, which
consists three main objectives: to study the level of lean transformation in developing
countries, to determine the barriers of lean transformation in developing countries and
seek studies that used ISM for their analysis, and to summarize the previous frameworks
for lean transformation in developing countries. Then, using research gap analysis and
literature gaps of the basic assessment technique for lean transformation in developing
countries was formed, major barriers were identified, and a Structural Self-Interaction

Matrix (SSIM) was designed. After that, data collection based on general questions
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regarding lean in developing countries is profiled along with the basic assessment
technique and SSIM. Finally, framework development, validation through case studies, a

conclusion, and information on future studies are presented.

‘ RESEARCH IDEA ‘

AFRAMEWORK FOR LEAN TRANSFORMATION IN
DEVELOPING COUNTRIES

'

LITERATURE EEVIEW

| |
| | LEANLEVEL IN DEVELOPING BARRIERS IDENTIFICATION & FRAMEWORKS FOR. LEANTN ||
| COUNTRIES ANATYSIS (I8N DEVELOPING COUNTRIES :
|

L __ 1 _________________________ |
LITERATURE GAP ANALYSIS
v
N IDENTIFY BARRIERS AND DEVELOP
DEVELOP PRELIMINARY ASSESSMENT >
STRUCTURAL SELF-INTERACTION MATRIX

DETERMINE LEAN | v
TEANSFORMATION LEVEL |

——— DATA COLLECTIONS AND ANYLSIS

|
DEVELCP ISM FOR. BAFRRIERS :
|
___________ l ]
CONCLUSION AND
FRAMEWORK DEVELOPMENT > VALIDATION —
FUTURE STUDIES

Figure 3-1: Research Methodology Diagram
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3.3 Research Idea

Lean and lean thinking is a topic in Industrial Engineering that currently has an
intense interest. The trend of spotlighting lean is understandable if the success cases are
examined, such as those in the book Lean Thinking by Womack and Jones. Weigel
(2000) maintains that the sales rank of this book on Amazon has reached a position of
9,708 in an inventory of over hundreds of thousands of books. This widespread

awareness of lean was an inspiration to many researchers.

The first step in this research was to understand lean and also look for recent
publications in this area. Surprisingly, the success rate of attaining successful lean
transformation in the United States and other developed countries, such as the United
Kingdom, were low. This evidence was an encouragement to examine lean

transformation in developing countries.

3.4 Literature Review

A literature review was then conducted to define to what extent the previous
published sources address the research questions and to help in identifying research gaps.
This section presents previous studies that relate to lean transformation in developing
countries, and includes a historical evolutionary perspective of Toyota Production System

(TPS), lean definition, lean benefits, lean implementation, lean implementation in the
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developing countries, lean assessment, barriers of implementing lean, methods used for

barriers analysis, and former frameworks for lean transformation.

3.5 Literature Gap Analysis

This section summarizes the literature review and identifies research gaps, which
is the missing component in the existing research literature. There are four major gaps
found in the literature. The main gap was the absence of a comprehensive model or
roadmap for lean transformation in developing countries. Some frameworks found in the
literature were common for developed countries, but do not provide specific actions that
should be taken to ensure achievement of successful and sustained lean transformation.
Second, previous frameworks that focus on practical ways of evaluating the lean
transformation level in developing countries are limited. Some studies that cover the
topic of evaluating the level of lean transformation in developing countries concentrate

on assessment of a readiness for change or a maturity of the transformation.

Third, there are few studies that identified the barriers to lean transformation in
developing countries. Moreover, there is lack of analysis of these barriers using a well-
established methodology such as an ISM approach, which examines the relationship
between different factors and provides ways of prioritizing them. Fourth, there are a lack

of frameworks that consider the involvement of experts in lean from different
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organizations in developing countries. There are some studies which acknowledge the
involvement of experts and are focused on having a successful and sustained lean
transformation developed countries; nevertheless, they have not been tested or validated
in developing countries such as Saudi Arabia. The following sections focus on

developing a bridge to fill these gaps.

3.6 Preliminary Assessment Development

One of the objectives and questions in this study is to examine the level of lean
transformation in developing countries. To bridge this gap, a basic assessment method
was constructed as follows. First, “Assessment for Lean Manufacturing,” which is also
called the “Lean Radar Chart,” was used. This assessment was developed by Strategos,
Inc.”, and has been used by several researchers and consultants in lean assessments.
However, the factors for this assessment focus lie more in manufacturing and need to be
adjusted for use in assessing lean transformation levels. Thus, the main elements and
categories of the assessment were adopted from a framework for a successful, sustained
lean transformation proposed by Sisson and Elshennawy (2015), which is illustrated

below in Figure 3-2.

" www.strategosinc.com
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Figure 3-2: Framework for Successful, Sustained Lean Transformation

Second, these elements and categories were used and adjusted in the
“Assessment for Lean Manufacturing.” Third, a scoring system of the original
assessment was also improved to fit the purpose of the assessment, which is to evaluate
the current lean transformation level in the Saudi Arabian industry. Figure 3-3 shows a

sample of the original “Assessment for Lean Manufacturing,” and also the adjusted one.
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Figure 3-3: Sample of Original and Adjusted Assessment.

Fourth, all scored responses are summarized and the percentage for the lean

implementation level for each category is calculated and shown below in

Table 3-1.

Table 3-1: Sample of Score Summary for Lean Assessment.
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Total Score of Each

No. of Questions Each

Implementation

(S Category Category RGN Level
Culture 5 2 2.50 50%
Deployment 9 4 2.25 45%
Engagement 6 3 2.00 40%
Training 5 2 2.50 50%
Processes 7 3 2.33 47%
Drivers 8 3 2.67 53%

Five, the percentages of all categories are formed in a radar chart as shown below

in Figure 3-4.

Figure 3-4: Sample of Lean Assessment Radar Chart.
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3.7 Barriers Identification and Analysis Using ISM

One of the main parts of this research is to identify, analyze the relationships,
and determine the barriers to attaining a sustainable lean transformation in developing
countries using Interpretive Structural Modeling (ISM). The major steps of barrier
identification and ISM are demonstrated via a flow diagram in Figure 3-5 (Alidrisi, 2015;
Janes, 1988; Mathiyazhagan, Govindan, NoorulHaq, & Geng, 2013; Raut, Narkhede, &

Gardas, 2017).

72



Expert
Opinion

Validation

Literatur

Elements Identifications

v
Set up Contextual Relationship

between Elements

h 4

Develop Structural Self-Interaction
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Figure 3-5: Major procedures of ISM.

Developing an ISM starts from an in-depth literature review of the barriers that
make transformation to lean challenging. To this end, 21 barriers to lean transformation
in developing countries were selected and identified (see Table 2-4).

selection, contextual relationships among these barriers were expressed and a Structural

73

Following the



Self-Interaction Matrix (SSIM) was developed. Figure 3-6 shows the four symbols for

the contextual relationships and the SSIM.

Please use from the following four symbols to denote the direction of relationship between the
barriers:

e V: for the relation from barrier (1) to barrier (2) (i.e., B1 will influence factor B2)

e A: for the relation from barrier (2) to barrier (1) (i.e., B2 will influence factorB1)

e X: for both direction relations (i.e., B1 and B2 will influence each other)

e O: for no rblation between the barriers (i.e., B1 and B2 are unrelated).

B21 | B20 | B1% | B18 | B17 | Bl16 (B15 | B14 (B13 (BI12 |BI11 (B10 | B® | B8 | BT | B6 | B5S | B4 | B3 | B2 | Bl

El

B3

B4

B3

B&

BT

B3

B¢

B10

=381

B13

Bl4

B15

Bl16

B17

B18

B1%

B20

B21

Figure 3-6: SSIM Among Barriers Using Four Symbols (V,0,A,X)
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The SSIM was explained to a targeted expert who is a key person in his
company, and the SSIM was completed during his interview. Then, an initial reachability
matrix was formed. A reachability matrix converts the four symbols for the contextual
relationships in the SSIM to a 0 and 1 binary matrix, known as initial reachability matrix
as shown in Table 3-2 below. The rules for substitution from symbols to (0 and 1) are

explained in the following points:

> Ifthe (x,y) input is V, then (X, y) input in the reachability matrix converts to 1

and the (y, x) input converts to 0;

> Ifthe (X, y) input is A, then (x, y) input in the reachability matrix converts to 0

and the (y, x) input converts to 1;

> If the (X, y) input is X, then both (x, y) and (y, X) inputs in the reachability

matrix converts to 1; and

> If the (X, y) input is O, then both (x, y) and (y, X) inputs in the reachability

matrix converts to 0.
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Table 3-2: Sample of the Initial Reachability Matrix

EEEERET | Bs | B | BT | R | Be | mie | Bn | B2 | mia | B4 | mIS | Bis | BI7 | Biz | Bis | B2 | B
B [ 11|21 |90|e o |2|21|2|0o|le|e| e ol e|e|2|0|ea|0o]|o0
B[ s [afafafJelaJaJaJe]rJolele|o]lr][af[o][o][o]oe
1|11 |1|e o o2 |2|2|2|e| 2 0o 0|10 |0|a|0]|o0
B [o oo a[afolafafafafolo[r]e|rs]o][1]o][o][o]oe
s o | o |11 |2 1 |2|o|2]|o|o|e| 2o 2|2 |2|2]|a2]|1]1
m o |o|o|1e|1 1 |ofofofe|1]|o/olo/1|1][afo]|o]1
e | oo o oo o 2|0 oo |o|e| ol e oflo|o|o|el|a]1
oo lo[a1feflolafafa|afafoe]lafoelela|a]a]a]a]o
o | o o | 1|2 120|222 2|2lelr|a|2]|2]1]oe
oo oo [a|lafalafaflafafoe|lafalaflole]af[o]|e[oe]a
sn | o | o | o | e | 2 1 1|1 |1|e |12 1|2 o|leo|oflo|o|1]oe
mz| o |1 |11 |1l fofleofe|s|afafola]a|a|a]a]o
Ba | o | o | o | o o o o |o | 0o|lo|o|le| r|e o e |1|1]|0|0]oa0
B4 [ o [ 2|2 |11 ]efe |2 |1 [ofof[of[of[a]|o|o|1|o]|]o]|ao]|o0n
Bs [ o [ 2 (o | 12|21 |e|le|2|2|e|a|e|e 2|22 |[2]2]212]o08
s | 1 [a [ fafJafJelafafafafefafeJo]a]la]a]o]o]o]a
g7 [ 1 [ 2 [ e | 2| 2|2 |e|a|lafa]le|a]lalale|la|a|a]|a|2]oe
BE| o [o [o | o[o]o e|[of[ofeofofofofolo]o|o|[a[a|[a1]o
me | o | o | o | ¢ 0o o o o |oflo|eofe|1]|e o|le|0of|1]|1]|1]|0
B | o |0 | o | o [ o o J o |o|of|o|o|e| 1 [ o o ] o |o|1]|1|1]oa0
e (o | o | o | 2|0 o 0|1 |2|1|o|e|r]|e ofl21|1|o|el|1]1

The next step was to advance the final reachability matrix, which is to take
transitivity logic, a basic assumption made in ISM, into consideration. It maintains that if
a Barrier A is related to B and B is related to C, then A is automatically related to C.
Accordingly, some “‘0° entries were converted to ““1°” and marked by *1”’, as shown in
Table 3-3 below. In addition, the ranking powers (driving and dependence powers) were
calculated in the final reachability matrix in order to be graphed in the MICMAC

analysis.
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Table 3-3: Sample of the Final Reachability Matrix

Bl B B3 I B4 BS Bi BT BE BY IB\ID Bl11 Bl1X Bl 3'4]3'5[3\]5 B17 Bl18 B® m]m] Iebeing
Bi i i 1 1* 1* 1* i 1 i 1i* 1* i* 1 ® i* 1 1 8] 1] ] 1* i
1|1 |1 [ RN [ r|l 1|1 ]o]oe ] 1" u
B3 1 1 1 1 1° 1* 1* 1 1 1 1 1" 1* 1 1* o (] o 1* 18
L] 1= i i | 1 1 1= 1 1 1 | 1 = al- 1 1= 1 i 1 [} [} 0 | i i&
Ba . i* 1 1 1 1 1 1* 1 1* 1® 1® 1* 1 1 1 1 1 1 1 n
Bi | 1* 1* | 1 1" 1 1 1* 1* | 1™ 1* 1 1 1* 1* 1 1 o o 1] | 1 18
BY 1" 1" 1" 1" 1" 1 1" 1" 1" 1" 1" o | by [ 1" 1" e} o o 1 ar
ER 1 1* i~ | 1 1¥ 1* 1 1 1 | 1 1 1" | 1 1* 1 1 1 1 1 | i Fi
B9 1* 1* 1 1 1 1 1* 1 1 1 1 1 - 1 1 1 1* H
o[ v [l fa ool ool alalelels]ofofo]1]u
Eil i* i* 1* 1 i 1 1 i i 1 1 i i* 1* 1* 0 m 1 i 18
B bl 1 1 [ 1 1 1 1 1® i* [ 1* 1® 1 1 1 h 1 1 1 1 i} ] 1® il
LR 1* i* 1 1* 1* 1* i* 1* i* 1* 1 1® o i* 1 1 1 i* 1 Fal
B4 | 1 [ 1 |1 | N ENEEERERE | rlr|r]r]a]erler 1 le]e]oe | 1" u
B1% [ 1 1* 1 1 1 1* 1* 1 1 1* 1 o 1* 1 1 1 1 1* 1%
Bilg 1 1 1 | 1 1 1* 1 1 1 | 1 1® 1 1* 1* 1 1 1 s} (] 1] | 1 1]
BI1T 1 1 1* 1 1 1 1" 1 1 1 1* 1 1 1* 1 1 1 1* Fial
Bl1E 1* 1* 1* | 1* 1" 1* o 1* 1* | 1* 1= 1= 1 | 1* 1 1" 1 1 1 | 1* A
El® i* 1™ 1* 1* 1* o 1* i* 1* 1* * 1 1* 1 1 F. 1]
BX 1* 1* 1i* | = 1= 1" 1* 1= 1* | i~ 1* Al 1 1 1* i* = 1 1 1 | 1= 1
Bl ¢ 1* i 1* i* i* i i i 1* i* i i Qo 1] i i 1
mr;" F n n n n n 5 ] n an n n n 1w Fil n n n n » n n

Level partitioning was the step that

is concerned with the removal of a

sequential ordering from the final reachability matrix. The final reachability matrix was

turned into a table in which rows (i.e., reachability set) and columns (i.e., antecedent set)

for each barrier listed, and then intersections between the two sets were addressed as

well. Then, leveling procedures were carried out using the highest intersection level for

the first iteration and then the second iteration showing the crossed-out barriers resulting

from completion of the first iteration as shown in Tables 3-4, 3-5 and 3-6 below to the

completion of all iterations, as shown in Table 3-7 below.

77



Table 3-4: Sample of Levels of Barriers - 1% Iteration

[ i 7 Re: .‘l..l..! Set ' 7  Antecedent Set - IL Intersection Set w
Bl | 12458510131214151617 123456,759,1031,12,13,14,1516,17.18,19.21 124589101112,3415.1617

B2 | 12345393012181617 1234367891011.1213 14,1617,18,19.202¢ 1234389101214 1617

B3 | 1234567 85.10,11121415,617,19.21 234367891000 12131805 16,1718.19.2021 | 234567 85.10,1112,131516.17,19.03

B4 | 123456789.1011,02.13,14,15.1617,3921 123456789,1011.12,13,14.15,16,17.18.192021 | 12345,6,789,10,11.12,13,1415,16,17,19.21

BS | 1234567 89.101112.13.14.15.16,17,3831 1234567801011 1213 14 1617.18,192021 | 1234567 80,10 15 1213 34.16,17,18 21

D6 | 123456.7851012,04.15161721 3456785.10111213.1415,6.17,18.192021 | 3.456,789,1012,14.15.16,1721

B | 1234567 85101110.13,1815,16,171 3456785 1011,12.13.1816.17 18201 3456789 10111213.13,16,0721

BS | 1234560 89.00111213,18,351617,18.19.2021 | 12345,673 0,00 1.12.03,14.16,17.10.19.202F | 1.2,3456,789,10,13.12.13,13.16.17,18.19,20.21
B | 1254567800011 121314.15,16,17,1819.2021 | 1234567891011 1213131516 17,18 192021 | 1234567 89.00,11.12,13,14,15,16,17,18,1920.21
BI0 | 1234567850011 02131815 161738193027 | 1234567 80,10112,13,14.16,1718,192031 | 12,245,6789.10,11.12,13,13.16,17,18.19,20,)
BIl | 123467 8910.11,12,13.1415.16.17,1621 1345,7,89.10,11,12.13,14,16,17 18,1920 21 134780,0011,12,13,13.16,17.1821

BI2 | 1234567K5,10111213,14.1617.20.71 12345675891011.12,13,14,15,16,17,18,192021 | 1234567589101512,13,14,16,172021

BI3 | 123456,78910,1112.13,1415,16,17.18.16.2021 | 457401001 1213 14.16,17 18,1820 A5,78810111213,14,16.17 18,1630

"Bi4 | 1334567851011 02 13,1405.16.17,18.1821 | 1234567 80011.12.13,14.15.16,17.18,193031 | 123456, 891041 1313 84.13,16,7.18.1931
BIf | 13369121815.16171 133456, 89,10,13,13,15,16,17,18,18.20.21 1336915361721

BI6 | 1234561 E010110013,18,15.16170519,21 | 123456, 891001 12,13,14.15,16,17.18,19.30.31 | 1334567 A9,1011.12,13,14.15,16,17.18,1931
"BI7 | 1234567851011 12 131815 161748192021 | 12345618010 11213,14.15,16,17 18192031 | 12345618 9.101012,13,14.13.16.17 18.19.2021
BIS | 1234567 85.1011,12.13.18,15.16,17,18,19,2027 | 5,89.00.11,13,14.15,16,17,18,19.20.21 SB9A011,13,14.15,16,17.18.19 2021

BI9 | 1234567 89.10,11,02.15,14.15.16,17,18.16.20.21 | 3.4,59.10,13,14.16,17,18.19,20 3465.10,13,13.16,17,18,19.20

B0 | 234568010.E11213 14151617,18,192021 | 8.9,10,12,13,17,18.19.20 31 39,10,12,13,17,18.19.20.21

B | 123456,78910,11,42.14,05,36.17,162021 3456789101112 131815,16,17,16192031 | 3.4,56.7.89.10.11,12,44.15,16,47.18.2021

Table 3-5: Sample of Levels of Barriers — 2™ Iteration

35,67 81011,13,1521

356,78.10,11,151921 3567.8.10,11,13.15.18,19.2021
B L e S e T | e e e e et
3567 A10.11,1315.1821 35678.1013,15,1821

10119321

35681011131518192021

81013, 15152021

TET}

AN I AL IS
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BS 35678 10.11.1315181920.21 35678101113 18192021 35678101113.18192021
B10 | 35678510111315:18152021 3567810111318192021 ' 23A5678510111213 141617 18,192021
Bll |3 6781011]13153821 35,7581011,13, 18192021 3T7EI01L13, 1819 21
BIS | 356751011,131518192021 ATE101103 1819200 STRL011,13 5819201
B1S | 35678510.11,13151816.2021 5, 8101113, 15,1820 S5, B101113, 18192021
BI9 | 356781011131538.192021 321013, 381520, 381013 151920,
810,13, 18192021




Table 3-6: Sample of Levels of Barriers — 3 Iteration

Reachability Set Antecedent Set Intersection Set Level
[T E= Tt T YT IRCETRTET TS [TV T TR A TR LA TR F R T T LA T AT LTy PR N AT T TR TR TSNS TR 3
B | 32t T AT I A R0 | St S0 e 3
B3 |35780000.,09, i 35.781001.13.18,19,20° B EEA U 3
B | 42345658810 442,13.14,45.36,0 34821 1345 G AT A A5 AT AR 2021 | bbb B bbbl 3 b s s b 000 i
BS IS678101E 131518, 3ISE678105315181920 3IS6TEI0 133518
B | 3378100003 35181011 131819, EER[ICIEE 3
B8 535!.“1133}!.1920 35.7.!.3”1.6‘.1'.1?10 35781011,13,181920 3
BS | 4234538040 bbbl A a5 b0 08102020 | 3334508040 il b3 A a5 eI AR 82031 | bidds b iSRS 8 00000 | b
BI0 | 35,7.8,10,11 13,18,19,20 35780110 18,1930 3.5,78510,11,1318.1920 3
BIl | 3810111338 IS 7B 101113 1819.30 ERN RUNTRERT) Kl
BI3 | 35,0,8,1011,13.18.19.30 5.7,6,1011,1318.10,20 5,74.10.11,13,1819.20
BIS | 32324562 3830.33,02- 1343 15300 2434020 > 3 2 :
Bi§ | 35781011131581920 5830111318190
BI0 | 35.78,10,11,13181930 TA10,15,18,1900 310,13 18,1630
B20 | 358101113 181520 £10.1318.1920 B1033 181920
. . th th H
Table 3-7: Sample of Levels of Barriers — 4™ &5 Iteration
Reachability Set Antecedent Set Intersection Set Level
Bl | 1.24.5891011,12.14,15,16.17 1.2.3,4.5.6,7,8.9,10,11,12,13,14,15,16.17,18,19,21 1.2,4.88910,11.12,14,15,16,17 1
B2 | 1.23458910.12,14,1617 1.2.3,4.56.7.8.9,10.11,12,13.14,16.17,18.19.20,21 1,2.3,4.58.9,10,12.14.16,17 1
Ba | 12AASETROM0NA2I3IAS, [ 13041816.17.18,19,2021 1,23,4.56,789,10,11.12.13,14,1518,17.1 3
16,17,1921 9,21
1234567 89.10,1112,13,14.15, 1.2,3,4.56.789,10.11,12,13,14,15.16.17,1
BY |iciranioeai 12,3,4.56,7.89,10,11,12,13,14,1516,17,18,19,20.21 Soaaal 1
B12 :f::z’:‘"” ORI, | ) 34567 89.101112,13,1415.16,17,18.19,20 21 A St e N '
1234567 89,10,11,12,13,14,15, 1,2,3,4.56,75.5,10,11,12,15,14,15,16,17,1
BM | o tsaan L.2,3,4.5,6,75.9,10,11,12.13,14,15,16,17,18,19,20.21 G101 1
1.2.34.56,789.10,11,12,13,14,15, 1,2,3,4.56,789,10,11,12,13,14,15,1617,1
SO et 1L2,3,4.56789,10,11,12,13,14,15.16,17,18,19,20.21 Rioan 1
1.2,3456,789,10,11,12,13,14,15, 1.2,8,4.5,0,78.9,10,11,12,15,14,15,16,17,1
B17 16.47,18.49.20.21 1,2,5,456,7 89, 10,11 1 2,135.14,15,16,17,18,19,20,21 8.10.20.21 1
B21 | 3,56,75.10,11,.15.1%.20,21 3,5,6,7810,11,10,15,18,19.20.21 1,5,6,78,10,11,,15,15 20,21 2
B6 | 35678101521 3.5,6,7.8,10,11.13,15,18,19.20.21 3,5,6.7810,1521 2
B15 | 3605 3,5,6,78,10,11,13,15,15,19,20.21 2,6.15.21 2
B3 | 3s7sa001n,.09, 3,5,7,8.10,11,13,18,19.20 3,5,7,810,11,..19, 3
B7 3578101113 3,5,7.8.10.11,13, 1819, 3,5,7.8.10.11,13 3
BS 3.5.7.8.10,11,13,18,1920 3,5,7.8.10,11,13,18.1920 3,5,7.810,11,13,18.1920 3
B10 | 3,5,7,8,10,11,13,18,19,20 3,5,7,8,10,11,13,18,10.20 2,5,7,8,10,11,13,18,19.20 3
B11 | 37810111818 2,5,7,8,10,11,13,18,19.20 3,7,8,10,11,13,18 3
BS | saaas 5.13,18..19.20 5,13.18 4
B13 | sazanie2e 5.13,181920 £,13,18.20 4
_gxs 5,13,18,19.20 5,13,18,1020 5,13,18.19.20 4
B19 | 1920 19,20 19,20 s
B20 | 1920 19,20 19,20 s
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The following step was to draw the directed digraph and build the 1SM-base
model. The directed digraph is based on level partitioning in Table 3-7 and the four
symbols (V,0,A,X) in the SSIM. V stands for relation directed from B1 to B2, A is for
relation directed from B2 to B1, X represents relation directed to both directions, and O
Then the digraph was converted to ISM and is shown in Figure 3-7

for no relation.

below.
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Figure 3-7: Sample of Proposed ISM for Developing Countries




The last part of the ISM is the classification of factors using MICMAC? analysis
which provides a systematic analysis for complex issues. This step classifies the tested
elements based on their driver and dependence power that were calculated in the final
reachability matrix, into one of the four categories (clusters). Table 3-8 demonstrates the
four clusters for MICMAC analysis (Alidrisi, 2014; Hashmi, 2015; Talib & Rahman,

2015; Tiwari, 2013).

Table 3-8: Description of Four Clusters of MICMAC Analysis

Category Description

) Strong driving power associated with weak dependence
Independent variables ) )
power. It is also called drivers or key factors.

) Strong dependence power associated with weak driving
Dependent variables
power.

Strong dependence and driving power. Unstable if any
Linkage variables action on these factors taken; it will have an effect on others

and also a feedback effect on itself.

Weak dependence and driving power. Relatively
Autonomous variables | disengaged from the system but has few links, which may

be very strong.

& MICMAC (Matrice d’Impacts Croises-Multiplication Applique An Classment), is also called (Cross-

Impact Matrix Multiplication Applied to Classification)
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3.8 Data Collection and Analysis Plan

This part is to apply the previous approaches that included lean assessment and
barrier analysis. In addition, is covers the general questions of the interview regarding
lean transformation in developing countries, particularly the case studies of Saudi
Arabian companies. The following procedures in Figure 3-8 were the major steps for

data collection and analysis.

1 Select Data Collection Methods ‘

2 Prepare Interview Questions ‘

3 " Identify Case Study Companies
and Interview Nominees

4 | Get IRB Approval

5 ‘ Conduct Interviews

6 Obtain Data and Perform

Analysis

Figure 3-8: Data Collection and Analysis Plan Diagram
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3.8.1. Data Collection Methods

Data collection was in the form of interviews as a primary data collection method,
and documentations as a secondary data collection method. For interviews, there are
three different forms of interviews: unstructured, structured, and semi-structured. In this
research, the semi-structured type, which is a combination of the structured and
unstructured interviews, was approached. In this type of interview, the interviewer
arranges a set of identical questions to be answered by all interviewees. However,
additional questions may be asked throughout the interviews to clarify or expand specific
concerns (Connaway & Powell, 2010; Dudovskiy, 2015). The interview method was
selected due to the small number of informants, the need for detailed information about
case studies, direct control over the flow of primary data collection process, to have a
chance to recognize specific concerns during the interviews, and to investigate
experiences and feelings rather than obtaining more straightforward, factual answers

(Denscombe, 2007; Dudovskiy, 2015).

The documents include all reliable data available for each case study and
according to Dudovskiy (2015), the “secondary data is a type of data that has already
been published in books, newspapers, magazines, journals, online portals etc.” (p. 23). In
this regard, triangulation methodology was also applied in this research. Triangulation is
obtaining more than one method for data collection, such as interviews and

documentation which were used in this study (Creswell, 2009; Denscombe, 2007).
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3.8.2. Interview Questions

The interview questions were developed based on the literature review and the
preliminary interviews with lean professionals in Saudi Arabia, such as consultants and
Kaizen and lean system coaches. Then, the first version of the interview questions was
reviewed by a panel of subject-matter experts. As a proposal for this study was presented
in the 2016 International Conference on Industry, Engineering, and Management
Systems®, both the feedback provided by audience professionals as well as comments
delivered by the academic advisor and committee members were considered for

validation of the questions prior developing the final version of the interview questions.

The interview questions consisted of three parts: general questions about lean
transformation in developing countries, questions regarding lean assessment, and
questions related to the barrier analysis using ISM. Figures 3-9, 3-10, 3-11, and 3-12

illustrate the three parts of the interview questions.

® IESM conference was March 14-16, 2016 at Cocoa Beach, Florida, USA. Presentation Title ” A4

Framework for Sustainable Lean Transformation in the Developing Countries”
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A Framework for Lean Transformation in Developing Countries: The Case of Saudi
Arabian Industry

Interview Questioins

General questions:

1. Do youthink organizations in Saudi Arabia are familiar with lean?

2

What are main success factors for lean transformation in Saudi Arabia? Can you please

provide me with some examples?

3. How long would you say it took to have a reasonable level of lean implementation in
your company?

4. Are there any other key points that related to lean transformation in Saudi Arabia or any

other developing countries that you would like to add?

Figure 3-9: General Questions about Lean Transformation in Developing Countries
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Questions for Assessment:

Does your company... (measure)? and for how long?

Measure Y/N | Duration

Drive lean implementation from the top down.

Utilize consultants from established lean companies like Toyotaas Senseis to help guide their
initial learning and lean improvement.

Implement lean in both manufacturing and non-manufacturing areas.

Recognize that once they have made progress on becoming lean internally, they should
extend lean implementation to their suppliers.

Dedicate full-time resources to lean improvement.

Seek to provide regular communications on lean throughout the organization.

Adopt HR policies thatsupport lean goals.

Invest in training for emplovees to learn about lean.

See the value in developing internal lean leaders and Senseis.

Utilize value stream mapping to identify and drive improvement opportunities.

Utilize standard work as the baseline for continuous improvement.

Utilize Hoshin Kanr or policy deplovment to align company goals and lean strategies.

Use the Voice of the Customer (VOC) as a driver of improvements.

Utilize kaizen at a regular cadence to drive continuous improvement.

Utilize appropriate metrics and visual management to drive lean improvements.

Have their own version ofthe ToyotaProduction System (TPS) that is not just a document.
but asignificant part of the company’s culture.

Recognize that developing a lean culture is a lengthy processand thatlean is never-ending.

Figure 3-10: Questions Regarding Lean Assessment.
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Questions for Barrier Analysis:

Below are list of barriers that identified from the literature review and a form to prioritize these

barriers. Please read the barriers and fill out the form?

Bl Lack of awareness aboutlean

B2 | Disbelief about lean benefits

B3 | Lack of technical knowledge of lean (know-how)

B4 | Poorperformance of managers and workers thus education

B5 | Poorwork styles

B6 | Lack of motivation system

B7 | High employee tumover

B8 | Lack of strategic planning system

B2 | Poor managementstyle

B10 | Lack of top and middle management involvement

Bl1l | Thelack of resources to invest

B12 | Lack of formal training for managers and workers

B13 | Slow response to market due demand fluctuations

B14 | Lack of technical expertise and consultants

B15 | Cultural and langunage barriers

B16 | Resistance tochange

B17 | Poor communication

B18 | Lack of good quality suppliers

B19 | Lack of suppliers involvement

B20 | Lack of cooperation from suppliers

B21 | Lack of perseverance

Figure 3-11: Questions for Barrier Analysis Using ISM (Part 1)
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Please use from the following four symbols to denote the direction of relationship between the
barriers:

e V: for the relation from barrier (1) to barrier (2) (i.e., B1 will influence factorB2)

e A: for the relation from barrier (2) to barrier (1) (i.e., B2 will influence factorB1)

+ X for both direction relations (i.e.. B1 and B2 will influence each other)

e O: for no thlation between the barriers (i.e., B1 and B2 are unrelated).

B21 | B20 | B19 | BIS [ B17 | B16 | B15 | B14 |B13 |B12 (BI11 |B10 | B® | BS | BT | B6é | B | B4 | B3 | B2 | Bl

ES

BY

B10

Ell

B12

B13

Bl4

B13

El6

B17

Bi3

E19

B20

Figure 3-12: Questions for Barrier Analysis Using ISM (Part 2)
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3.8.3. Case Study Companies and Interview Nominees

Denscombe (2007) states that “one of the strengths of the case study approach is
that it allows the researcher to use a variety of sources, a variety of types of data and a
variety of research methods as part of the investigation” (p. 54). Yin (2013) maintains
that “case studies are the preferred method when (a) "how" or "why" questions are being
posed, (b) the investigator has little control over events, and (c) the focus is on a
contemporary phenomenon within a real-life context” (p. 1). Based on its design, case
study research method consists of three categories: explanatory, descriptive, and
exploratory. These categories were considered for the case studies of Saudi Arabian
companies due to the following justifications that are related to the research questions:
exploratory case studies are use to answer “What” questions, explanatory case studies are
used to answer “How” questions, and descriptive case studies focus on describing

cultures (Dudovskiy, 2015; Yin, 2013).

The objective of using case studies was to uncover evidence that helped to answer
the research questions about lean transformation in developing countries. However, it
was crucial to measure the quality of the case study design. There are four critical
conditions associated with the quality of designing case study as it is shown in Table 3-9

below (Rowley, 2002; Yin, 2013).
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Table 3-9: Conditions of Quality of a Case Study Design

Conditions Description Tactics

o . _ e perform multiple sources of evidence
Construct | Defining a sufficient operational

review draft report of the case study b
validity | set of measures for the research * P yby

interviewees

Forming proper causal e perform pattern matching;
Internal | relationships when the data e perform explanation building;

validity | analysis part of the case study is | e identify rival explanations;

performed e use logic models
Identifying the domain to which a | @ use theory in single-case studies
External _
o study’s findings can be e use replication logic in multiple-case
validity .
generalized studies
Investigating that methodology of
R the case study can be repeated by | ¢ US€@Case study protocol
Reliability

a different researcher and get the | ® advance a case study database

same results

The desired portion related to the case study was interviewing experts on lean in
developing countries using the Saudi Arabian industry as a case study. The selection of
expert interviewees was according to different criteria for the companies and the
interviewees. For instance, Yin (2013) stated one tips for case selection is that:

You need sufficient access to, the potential data, whether to interview people,
review documents or records, or make-field observations. Given such access to
more than a single candidate case, you should choose the case(s) that will most

likely illuminate your research questions (p. 26)
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The following criteria were considered when selecting case study companies and

interviewees:

a) Companies criteria:

» High reputation in adopting lean
Since this research intends to investigate the lean transformation level and the
literature review indicated that many companies in developing countries are
unfamiliar with lean, it is essential to target the companies which are known
for lean adoption. Networking, news, articles, and quality awards were used

to choose companies that fulfill this criterion.

» 1SO Certified
Since there is an absence of a database of companies that have implemented
lean and to avoid selecting companies that do not have a quality system, 1SO

certification was one of the criteria.

» Willing to provide data
This criterion is important because some companies would prevent any key
personnel from being interviewed. Some companies were contacted and
provided with a consent form which includes a summary of the research and
Institutional Review Board (IRB) approval; but they refused to participate in

the study.
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b) Interview nominees criteria:

> Key personnel who are currently in their position, were previously employed
or consulted

This standard helps to obtain the right person for the interview. Some

companies provided candidates who were previously employed to fulfill the

following criterion because the candidate was retired, for example.

» Leader or champion in adopting lean
To be more specific and get reliable data, it is crucial to interview one of the
leaders who is/was responsible for lean transformation. In addition, this type
of candidate has a better awareness of lean terms and techniques, which make

the interview more efficient.

»  Minimum of 5 years’ experience
Experienced candidates have a diversity of skills and a better level knowledge
that allows them to provide solid opinions. Furthermore, it is important to
have experienced candidates because they were involved in lean

implementation and witnessed some or all milestones of the journey.

» Availability and access to the data
According to Yin (2013), it is crucial for selecting candidates for the interview

that they have a sufficient access to the potential data. Another important
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standard is the time availability for the candidates to participate. In some
cases, nominees for the interview have refused to participate due to the time
constraints, and some showed readiness even though they did not have an

appropriate level of commitment to participate in the interview.

3.8.4. Institutional Review Board (IRB)

Once final preparation of the interview questions was completed and the plan to
contact the targeted companies was ready, approval from the Institutional Review Board
(IRB) was sought. The IRB “consists of a committee established to advocate for the
protection of the rights and welfare of human participants involved in research™° (para.

1).

A proposal of the research was completed via the Human Research Protocol &
Instructions template in addition to other documents, such as the Recruitment Invitation
Transcript, the supportive letter from an organization that would be responsible for the
researcher, and a Summary Explanation for Exempt Research. These forms were then
submitted to the IRB for review and approval. A copy of the IRB approval letter is
attached in Appendix B, the Summary Explanation for Exempt Research in Appendix C,

and the supportive letter from University of Jeddah in Appendix D.

19 http://www.research.ucf.edu/Compliance/IRB/About/index.html
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3.8.5. Conducting Interviews

The interviews were conducted in English with individual key personnel who
were 18 years of age or older and were currently in their position/previously employed at
the case study companies in Saudi Arabia, or who acted in a consulting capacity for them.

The following procedures were used to conduct the interviews:

1. Contacted key personnel in a top management level, such as a CEO, via a phone
call to get permission and obtain the candidates’ names and contact information in
order to conduct the interview. In some cases, more than one candidate was
identified.

2. Provided via email the consent form (Summary Explanation for Exempt
Research), the letter of support, and the interview questions, if requested.

3. Each interview was set for one hour and was conducted via Skype or phone.

3.8.6. Data Analysis Plan

This section describes the procedures for analysis of the obtained data, taking in
consideration the four critical conditions mentioned in Section 3.8.4, which were
associated with the quality of designing the case study. Data were obtained from
interviewing key personnel in 10 local and eight multinational Saudi Arabian companies,

and also from supported documents related to each case. Accordingly, an analysis was
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performed on each part of the interview questions for each company, and then for all
companies per category. This means that each multinational company was examined and
then all multinational companies together were tested. The following procedures were

performed for the data analysis of multinational and local Saudi Arabian companies:

a) Analysis for the general questions section:

1. Develop a database for each question

2. Summarize the responses of each company
3. Compare data using pattern matching

4. Perform explanation building

5. Summarize findings, and

6. Drive conclusion

b) Analysis for the lean assessment section: (detailed steps were previously

explained in Section 3.6)

1. Enter the data of each company into the adopted lean assessment model
2. Compare data using pattern matching

3. Perform explanation building

4. Perform statistical analysis

5. Summarize findings, and

6. Drive conclusion
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c) Analysis for barriers analysis using ISM section: (detailed steps were previously

explained in Section 3.7)

1. Utilize database for responses of the Structural Self-Interaction Matrix
(SSIm)

2. Combine responses of all multinational companies and all local companies
and develop one SSIM for each category.

3. Build the ISM for each category

4. Compare data using pattern matching

5. Perform explanation building

6. Summarize findings, and

7. Drive conclusion

3.9 Framework Development

The framework was developed by conducting a thorough literature review
analysis and interviewing key personnel in 10 local and eight multinational Saudi
Arabian companies. The framework reacted to general data about lean transformation in
developing countries, assessed a lean transformation level, and constructed barriers to
Interpretive Structure Molding (ISM) in achieving a successful lean transformation.

Description of the framework components are discussed in Chapter 5.
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3.10 Framework Validation

The first of four key measures in designing the case study mentioned in Section
3.8.4 is construct validity, which includes performing multiple sources of evidence and a
review draft report of the case study by interviewees (Yin, 2013). Accordingly, a
validation of the framework was completed through multiple case study analysis of 10
local and eight multinational Saudi Arabian companies. In addition, a subject-matter
expert was recruited to validate the assessment, ISM, and the proposed framework. In
addition, examining supporting documents that were provided by the case study

companies was another step in the validation process.

The interview candidates from the case study companies were selected as experts
for validation. Two experts from the multinational companies and two from the local
companies were involved. Each expert was provided a draft report of his company, the
overall findings of lean assessment, ISM for barriers, and the proposed framework.

Furthermore, he was provided a validation form as shown below in Figure 3-13.
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Validation Form

e Company:

e Position:

e Lean Role:

e  Work Experience:

Lean Transformation Level

Category Feedback Corrective Action
Lean TransformationLevel at
your company
Overall all Lean Transformation
Level Multinational Companies
Overall all Lean Transformation
Level Local Companies

Feadback Corrective Action

 Barriers List
1SM for multinational companies
ISM for local companies

Framework for Lean Transformation

Category Feedback Corrective Action
Framework Components
Phase 0 (Foundation)
Phasel
Phase Il
Phase ITT (Excellence)
Duration for multinational
Duration for local

Figure 3-13: Expert Feedback Form for Validation

In addition, two experts in ISM were contacted in order to validate the steps and
the ISM-base models for the multinational and local companies. The criteria of selecting

experts for the ISM validation were:

» Works in the academic field
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» Has at least two publications in the subject of ISM

» Willing and available to participate

Each expert was provided a report that included the entire procedure for

developing ISM and validation for as shown in Figure 3-14.

Validation Feedback Formn

o Institute:

* Position:

¢ Recent Publications:

Barners Identification and Analysis (ISM)

Category Feedback Corrective Action

Barriers Contents

Structwral Self-Interaction Matrix

Initial Reachability Matrix

Final Reachability Matrix

Level Partitions

ISM for multinational companies

ISM for local companies

Figure 3-14: Expert Feedback form for ISM Validation
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3.11 Conclusion and Future Research

This part included a summary of all case study findings as well as final
conclusions and recommendations based on the framework for lean transformation in
developing countries. In addition, some potential ideas for future research related to lean

transformation in developing countries were recommended.
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CHAPTER 4 DATA COLLECTION AND ANALYSIS

4.1 Introduction

The data collection and analysis chapter considers the outcomes of the interview
data collection and analysis related to the general information about lean transformation
in developing countries, lean assessment, and barriers analysis using ISM for the case
study companies. The nominated companies included eight multinational and ten local
Saudi Arabian companies. Moreover, it reviews the supported documents data collection

and analysis for each case study.

Non-probability snowball sampling and expert sampling techniques were
approached. Snowball sampling is to choose candidates who fulfill the requirements for
the research, and who are able to suggest other candidates with the level of knowledge or
even better. Snowball sampling is mostly practical when the study is struggling to reach
populations that are unobtainable or a difficult to find, or when it involves studying
relationships among mutual population members. Expert sampling gathers data from a
sample of individuals who have an eligible level of knowledge and proficiency in some
area (Gu, Hu, & Liu, 2000; Marcus, Weigelt, Hergert, Gurt, & Gelléri, 2016; Trochim,
2001). Furthermore, a pattern-matching technique was used in the analysis to compare
the outcomes of the companies. Yin (2013) states that pattern-matching technique is used

to compare “an empirically based pattern with a predicted one or with several alternative

101



predictions... If the empirical and predicted patterns appear to be similar, the results can

help a case study to strengthen its internal validity” (p.143).

In the data collection and analysis, some assumptions were considered. These
assumptions include that the six categories (culture, deployment, engagement, drivers,
training, process) used in the lean assessment have an equivalent importance or weight.
In addition, there are a wide variety of types of companies in Saudi Arabia, for example:
pure manufacturing companies, pure service companies, private companies, companies
that owned totally or partially by government, etc. A delimitation method, which
identifies the boundaries and scope of the study, was approached. It was assumed that all
case-study Saudi Arabian companies are from the private sector and offer manufacturing

and services areas.

4.2 Data collection and analysis for Multinational Companies

This section contains detail descriptions of interviews and supported
documented information for each company. However, the barrier analysis using ISM is
described in two groups: ISM-base model for the entire multinational companies and

ISM-base model for the entire local companies.
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4.2.1. Toyota Saudi Arabia (Part of Abdul Latif Jameel Group)

1. Company Background:

Abdul Latif Jameel was established in 1945, and currently has operations in over 30
countries employing approximately 17,500 people from more than 40 nationalities. The
company’s core values include respect, improvement, pioneering, and empowering.
These values are very supportive to TPS and it helps to have a sufficient leadership
whose focus is to sustain lean transformation at the company. Toyota Saudi Arabia has

achieved 1SO 9001:2008 certification for best practice standards.

2. Interviewee Background:

With his MBA in Executive Leadership and engineering background, he developed
strategic plans in embedding the Kaizen culture across the ALJ organization. He had
several Kaizen accomplishments and attained more than a $70,000 cost savings in his
division alone. He has had the opportunity to work in Japan at the head company Toyota
Motor Corporation; accordingly, he gained valuable experience that helped him in
transferring the knowledge to his ALJ associates. He created the ALJ’s warchouse
manual, which lead to a $4 million cost savings for the company. He participates as a
sensei for ALJ’s executives and middle management in Hoshin Kanri (Policy
Deployment), Toyota Business Practices program, and in its on-the-job development

program.
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3. General Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“l think companies in Saudi Arabia and other developing countries are not yet
familiar with lean. Honestly speaking lean implementation level is weak. However, the
case is different in very specific cases such as in Toyota, Abdul Latif Jameel because the
concept of lean was initiated in Toyota as what it called by Toyota Production System.”

Then, he was asked to give a percentage for lean implementation level in Saudi

Arabian local and multinational companies, he responded:

“Not including Toyota, in my own opinion in multinational companies it is maybe

around 50% and in local companies it is less than 30%”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“The most obvious factor is top management believe which can influence the
transformation of lean in any company to achieve significant results and sustain for
longer time. An example of this in Toyota when | was in one of the training program in
Japan | have noticed that every two month the warehouse have different improvements
and this because management of Toyota is very supportive to continuous improvement.
Also, the factors that shown below in the assessment can play important role to make the
transformation successful. For example, Kaizen, Hoshin Kanri and training which are

utilized in our Toyota way culture”.
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3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“It depends if we consider small size companies which have less the 50 employees,
reasonable level of lean would be reached between 3-6 months. In mid-size companies
which have 50 to 300 employees, it would take 2 years. In companies that have more than
300 employees, it would attained in 5 years”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“Organizations are not very interested in lean when they have high demand and
making good profit or lean contribution would not be appearing. However, companies
would ask for lean during their rescission. Nowadays, companies in Saudi Arabia must
implement lean because of the impact of oil price change. In addition, companies should
be aware of the Saudi Arabia’s Vision 2030. One of the vision 2030 goals is the National
Transformation Program 2020 which includes fiscal balance program and performance

measurement program.”

4. Lean Transformation Level at Toyota Saudi Arabia:

Table 4-1 shows the responses regarding lean assessment at Toyota Saudi Arabia.
The interviewee was asked to provide examples for each measure that is implemented in
his company. For Toyota Saudi Arabia, the investigator was invited to visit the head

center of the company and attend short presentation about Toyota Global Contents, which
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included details about TPS that been deployed in their departments. As a result, the
company has attained a perfect level of lean transformation, as shown below. Table 4-2
and Figure 4-1 show that Toyota Saudi Arabia has level of implementation of 90% in
most of the lean transformation categories, except in deployment and engagement; this

level is at 75%.
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Table 4-1: Interview Responses for Lean Assessment at Toyota Saudi Arabia

Culture _Response. Deployment Response
Not Applied Not Applied
Less than 1 year
Have their own version of the Toyota Laxy them 1 yeur Drive lean implementation from the top 1-3 Years
Production System (TPS) that is not just a  |1-3 Years down +6 Years
documert, but a significant part of the 4.6 Years T-SYears
cm-pws cukure 7.9Years X More thes 9 years
[More than 9 years . 2ot Applied
Utilize corsultants from established dean Less than 1 year
Not Applied companies like Toyola as Senseis to help 1-3 Years
Less tham | year guide their iitial kearming and lean 46 Years
Recognize that developing a lean cubure s a |1-3 Years provement. T-FYears
lergthy process and that lean is never-ending |46 Years %m "-f Jyean
Not Apphed
7-9Yeans Less than 1 year
More than 9 years x | [lmplement lean in both manufacturing and — [1-3 Yeans
R — —— [nor-manuacturing areas -6 Years
Engagement Response o
Not Applied More thas 9 yeans
Less than | year ) Not Applied
Dedi fisll-time es 10 lean 1-3 Years Recognize ll:::ft: ﬂt;;‘l::c:::; “!y :‘;;Ih-‘ 1 year
. . progress on becoming A -3 Yean
TRprovCmom r::: =3 should d lean Erplmentation (o their |46 Years
More than 9y cars sopplers et
More tham 9 vears
Not Applied
Less than | year Training Wm
Seek 1o provide regulir communications on | 1-3 Years = Not Applied
kean throughout the organization. 4-6 Years Less than 1 year
7-9Years X | |lmvest in trainng for enployees to learn 1-3 Years
More than 9 yeass about kean 3-6 Years
Not Applied 7-Years
Less tham | year More than 9 years
- 1-3 Years Not Applied
Adopt HR policies that support lean goals & Years - Less ,:: 1yeer
T9Years See the value in developing ingernal kean 1-3 Years
More than 9 ycans keaders and Serseis. 4-6 Years
2 T-9Years
Processes Wu‘ More than 9 years
Not Applied Drivers ponse
Less tha | year - = - AR:: -
Utilize vakie stream mapping to identify and  |1-3 Years —LL"”‘_, Tyear
drive improvement opportunities 46 Years Use the Voice of the Customer (VOC) as a [1-3 Years
T-9Years driver of improvements 1-6 Years
More than 9 years T-9Years
Not Applied More than 9 years
Less thas | year Not Applied
Utilize standard work as the baseline for 1-3 Years Less than | year
cortimons mprovemment. 16 Years lUuljr kair.n at a regular cadence to drive  [1-3 Years
T9Years x | |contimuous improvement 4-6 Years
T-9Years
More than 9 years
Not Applied More than 9 years
Less tham | year :M A”w,
. . ess than 1 year
Utilize Hoshin Kanri or policy deployment to|1-3 Years Utikze appropriate metrics and visual 1-3 Years
align comparty goak and lean straegies 46 Years management to drive kean improvements 4-6 Years
T-9Years T-GYears
More than 9 years S More than 9 yeass
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Table 4-2: Scores Summary for Lean Transformation at Toyota Saudi Arabia

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 9 2 4.50 90%
Deployment 15 4 3.75 75%
Engagement 11 3 3.67 73%
Training 9 2 4.50 90%
Processes 13 3 4.33 87%
Drivers 14 3 4.67 93%

Processes

Drivers

Training

Deployment

Engagement

Figure 4-1: Lean Transformation Level at Toyota Saudi Arabia
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5. Supported Documents:

The investigator asked for supported examples to be documented and to explain
how the above measures in the assessment were accomplished. The only provided
examples for Toyota Saudi Arabia include Toyota Global Contents, which is shown
in Figure 4-2 and Toyota Way Culture and Mindset at ALJ, which is shown in

Figure 4-3. These two figures are evident for the level of lean transformation at

Toyota Saudi Arabia.

Long-term prosperity and
growth as an orgnization

—

TOYOTA WARY

1. Toyota Way (TW)
Values of Toyota

-> Basic foundation to all work

2. Toyota Business Practices (TBP)

: Action to Practice TW

-> Action 1o realize continuous achievements
efficiency for all position or functions

3. Hoshin Kanri (HK)
: Action to realize company wide TBP
-> Framework 1o maximize output as an
organzation

4. On the job development (OJD)
: Action to enhance quality of
individual TBP

-> Action to make company growth in mid-
long-term

Figure 4-2: Toyota Global Contents
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Figure 4-3: Toyota Way Culture and Mindset at ALJ
6. References:

> http://www.alj.com/en/about-us

> https://www.linkedin.com/company-beta/17866/

» http://vision2030.gov.sa/en/ntp

» http://www.alj.com/en/businesses/automotive/expanded-vehicle-services
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4.2.2. Procter & Gamble

1. Company Background:

Procter & Gamble (P & G) was started in Saudi Arabia in 1961 with a Tide plant,
which was called Modern Industries Company. It was then expanded to a total of
four plants in Saudi Arabia. The numbers show that P&G has 65 leadership brands,
employees from 150 different nationalities, operations in 70 countries, provide 10
billion liters of clean water, and sells its product in more than 180 countries and
territories. P&G Saudi Arabia is following all 1ISO and Saudi FDA requirements such

as it has obtained 1SO 14001.

P&G values include integrity, leadership, ownership, passion for winning, and
trust. The company principles covers show respect for all individuals, the interests of
the company and the individual are insuperable, strategically focused in work,
innovation is the cornerstone of the success, seek to be the best, externally focused by
understanding consumers and their needs, and mutual interdependency is a way of

life for the company.

2. Interviewee Background:

A senior manager with nine years of manufacturing experience in one of the most
prestigious FMCG companies, Procter & Gamble. With a strong technical &

academic background, he has competitive analytical capabilities and unique problem-
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solving approaches. He is known as a results-oriented leader with effective
organizational skills. He is also known as a passionate leader who builds up his own

capabilities by moving out his comfort zones.

3. General Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“The terminology of lean is not known by many people including multinational
companies. Multinational companies have the methodology but with different names.
They might do some practices that related to lean but they don’t know if these called

lean. In general, only less than 10% of Saudi Arabian companies are familiar with lean”

Then, he was asked is this percentage for local and multinational companies, he

responded:

“l would say it is for local companies and for multinational companies | would

say it is between 20- 30%”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“The first factor is to educate your employee about the concepts of (Power of Zero
which is to make the employee to believe that the loss can be dropped to zero, or is to
have zero loss mentality) and (Power of 100 which is to have 100% of your employee
participate, engaged, and capable to achieve good results in implementing lean). For
example, in a large size companies that have non-manufacturing departments such as

supply chain, marketing, sales if you wouldn’t have these department 100% involve in
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lean transformation you will not have a successful transformation to lean. The second
factor is to build the culture of loss identification and quantification capabilities.
Employees should be trained on how to find loss in the company’s processes and
operations. In addition, they have to be capable to measure the improvement that done to
get rid of the identified loss. They should know how to use before and after measurement
tools. Third factor in my opinion is coaching. Don’t expect from your employee if they
take training classes today they can do the job tomorrow. Also, | had seen this in the next
part of the interview about the senseis which is to have a coach. For example, coach can
help to drive lean from top down. In fact, coaching is one of the main critical factors
once the employees take the theoretical knowledge it is important to participate with
them on the floor. Additionally, coaching is a good method to confirm that the
theoretical knowledges are transferred to execution level. The previous factors are not
enough unless we add a forth factor to them and that is to have a regular review
techniques. You have to have specific milestones daily, monthly, quarterly to review your
lean program. This factor is related to the second factor that is loss identification and
quantification capabilities because you cannot do a good job here if you don’t have these
capabilities. Indeed, all factors have strongly linked to each other you cannot do one of
them alone. The fifth factor for this question is investment in technical capabilities. In
my personal opinion companies in Saudi Arabia are far away from this factor and this is

Killing me.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“There is no specific answer it could take from one to two years or maybe from 9-10
years; all it depends about the critical success factors mentioned in the previous question.
If you have the ability to build and sustain these factors; for example, you invest in

technical capabilities for two years and then stopped so you didn’t sustain this factor.

113



Certainly, this will affect the duration of the transformation; so, don’t expect you will get
result in the same time frame. Let tell you an example about P&G Saudi Arabia. We have
system for lean implementation called Integrated Work System (IWS) which is similar to
TPS in Toyota and it was started in the 90’s. IWS consist of 4 phases P&G Saudi Arabia
was the fastest branch in allover P&G branches in the world that completed the first
phase within less than two years. However, same branch with the same majority of
people took longer time to move from phase 1 to phase 2 around 9 years. This indicates
that there is no specific number you can say about this question. Another example is in
Egypt one of the P&G factories called Six of October. This factory has completed the 4
phases very quickly in comparison to the other factories we have in other countries. The
main reason is that they started correctly taking in consideration the five mentioned

factors.”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“As I said in personal opinion, |1 would like to add another factor which is diversity.
This factor is very essential. When | started in P&G Saudi Arabia in 2008 there were
around 13 nationalities in the factory. We had technicians from USA, Germany, Arteria,
Somalia, and other countries that you would be surprised to see good capabilities from
these countries. Indeed, there was a very good level of diversity. Diversity that existed
included male and female in the company. Again in my opinion diversity of different
combinations of backgrounds in education, ages, genders, and positions from different
countries is a must to have successful lean transformation. As an example that once the

diversity in our factory declined we had a drop in our company.”
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4. Lean Transformation Level at P&G Saudi Arabia:

Table 4-3 shows the responses regarding lean assessment at P&G Saudi Arabia.
The interviewee was asked to provide examples for each measure that is implemented
in his company. As result, the company has attained a perfect level of lean
transformation as shown below. Table 4-4 and figure 4-4 show that P&G Saudi
Arabia has a level of implementation of 100% in culture, process, and training. These
highest numbers in culture, process, and training confirm that P&G has a high
employee turnover because the company invests on them and they will be sought
after by many other companies. However, the company has 53% in the driver’s

category, 75% in deployment, and 67% in engagement.
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Table 4-3: Interview Responses for Lean Assessment at P&G Saudi Arabia

Culture

Response

Deployment

Response

Have ther own version of the Tovota

[Not Apphed

Less than 1year

Drive lean nplementation from the top

Not Applied

Less thas | year

1-3 Years

More than 9 yean

Production System (TPS) that is not justa  |1-3 Yean down 1-6 Years
document, but a significant part of the 46 Years 39
' ¢ More than % years
company's culure 7-SYears Not Appliod
[More thas 9 years x | |Utikze consultants fom established lean Less thas 1 year
Not Applied co?um'n.s I:e Toyou? as Serseis 1o help 1-3 Years
ase thes 1 yeur gaide their nitial kaming and lean -6 \_’nr-
mprovenent. T-9Years
Recognize that developing a lean culwre & a |1-3 Years More than 9 years
kengthy process and that lean is never-ending |46 Years Not Applied
S Less thas 1 year
ears Tmplement lean in both rumsctwing and |13 Years
More tham 9 years x non-mandachuring arcas 46 Years
- — T-9Years
W.‘ m More than 9 years
2 " Not Applied
::‘AI::I‘;" o 2 Recognize that once they tnve made Less (:: 1 year
~l)ec:li(:ane full-time resources to lean 1-3 \:nn m?ﬂm _k"" nemnlz :;::_ : :::
mprovement 4-6 Years 3 - 9Years
T-9Yeas More than 9 years
More than 9 years
Not Applied mh‘! ‘Response
Less thas | year Not Applied
Seek to provide regular commurications on |1-3 Yearss Less thim | year
[lean throughout the organization 4-6 Years Irvest in traming for enployees 1o leam 1-3 Years
T-9Yess about lean 4.6 Years
More than 9 years TS Years
Not Applied More than 9 years
Less than | year Not Applied
1-3 Years Less thom 1 year
Adopt HR policies that support lean goals - See the vahue in developing imternal kean [13 Years
7-9Years leaders and Serseis. 4.6 Years
More than 9 yeass x ot
More than 9 years
Processes Response
Mot Appitad Drivers Response
Less thas | year ]N‘" ’::P";d
2 - . o - Less than | year
:::'. - ‘m:;m?s‘d"“f’ s [Use the Vaice of the Customer (VOC) asa [1-3 veas
- driver of knprovemeres 46 Yeass
T-Yemn
More than 9 years X Moee than 5 yeans
Not Applied Not Applied
) Less thas | year Less than 1year
"‘ﬁz.g ) work as the bescline for  [1-3 Yeam |Utilize kaizen at a regular cadence to drive 13 Yeass
cortinuous Emprovement, 4-6 Yeans continuous Enprovement 46 Years
1em T-0Years
More than § years More than 9 years
Not Applied Not Applied
Less than | year Less than | year
Utilize Hoshin Karri or policy deployment to (13 Yeass Utilize appropriate metrics and visual 13 Years
align company goals and kean strategies 4-6 Years mamagenent to drive kean mprovements 4-6 Years
T9Years T-9Years

Move than 9 yvears
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Table 4-4: Scores Summary for Lean Transformation at P&G Saudi Arabia

- Total Score of Each |No. of Questions Each Ratio Implementation

gory Category Category Level
Culture 10 2 5.00 100%
Deployment 15 4 3.75 75%
Engagement 10 3 3.33 67%
Training 10 2 5.00 100%
Processes 15 3 5.00 100%
Drivers 8 3 2.67 53%

Lean Transformation Level at P&G Saudi Arabia

Culture
Drivers Deployment
Processes Engagement

Training

Figure 4-4: Lean Transformation Level at P&G Saudi Arabia
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5. Supported Documents:

The figures below are some supported documents that cover portions of the
responses for lean transformation assessment at P&G Saudi Arabia. By analyzing
these documents and integrating them with responses of the interview, it can be
concluded that the company has a successful transformation to lean. Moreover, the
written purpose of P&G Saudi Arabia as shown on their website supports that the
company deploys VOC to drive the company’s improvement. Also, positive values
of the company are evident that confirm a perfect lean implementation level that P&G

Saudi Arabia has attained.

6. References:

> http://saudiarabia.pgcareers.com/
> http://us.pg.com/who-we-are/our-approach/purpose-values-principles
> https://twitter.com/pgsaudi/media?lang=en
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2012-13 P&G OGSM ACTION PLAN

Winning With Consumers Where It Matters Most

OBJECTIVES

1.Win with consumers 2 the first and second
moments of tith
Deliver Total Shareholder Retum (TSR] mthe top
third of our compeEive peer group

7 MISSION-CRITICAL GOALS

Organic sales  1-2 points above

grawth market grovgh

Operating profi High single digi to low doutle
growth digit

Casnfiow 9% free cash fowproductiviy

At leveks consistent with driving
Volume growth value share growth

Valie share  Consistent with organic sales

growth growth targets
$10 billion plan(SRAP
Productiviy mmmg
eficiency)

Internal Strong contrals with
AT, timely remediation

PG s

FOCUSED WHERE P&G's PROVEN BUSINESS MODEL
TOPLAY STRATEGIES A PEG. we dscover meaningful consumer insights into
1. Winin the largest, most what consumers need and want
profitable couniry/category \We identify the biggest market opportunities and transizie
combinations (Top 40) those msights mto noticeably superior performing products
b || SE———
promising innovations (Top 20) |, i nsoied by a benefi-iven big lea and supporied by
3. Winin the developing markefs = proof. such as periormance ciaims, product demonstzasors,
with the biggest gwwm 3nd end-Denefit visuals.
potential (Top 10) This ciear product supesiority enabies us to price for the vakie
consumers recave rom our brands and achieve the st or £2
market share position.
\Ve create broad consumer awareness and engagement
through industry-ieading use of il the media that matters i
consumers and ensure more consumers &y and use our
BREAKTHROUGH oroducis each year
AOWTOWIN CHOICES e grive excaptional retail support becauss customers know
Tk o Bt our eading brands and go-o-market capabiffies drive category
innovation that changes the game growl. skore ralfc and bioger Siarket bastets

n exsiing categones and creales Our cost-efiective supply chains defiver unbeatable service o
new ones customers and product quality consumess can count on every
me

ﬁ; | mw m"“m"" . Al of tis drives higher sales while we eliminate al costs

that don't add value forthe consumer—so we can invest o
«Count on al employees 2 all levels | innovalion and brand-buikding and deliver leadesship market
io drve P&G’s proven business shares. profit and superior shareholder vaiue.

model to win wih consumers  P&G peopie have always been at the heartof our proven

across all of our businesses ‘business model. Ve hire the best brightest and most dverse
talentfrom fhroughout e workd, teach them through hands-on
respansiity, and coach them fo drive the mode! to new levels.

of success, whie always operating by our desply helg
Purpose, Valuesand Principles.

Figure 4-5: Sample of OGSM Action Plan at P&G Saudi Arabia
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PS 2020 Organization Design

Accelerate our value

WOW our Consumers, as "ONE" PS

Business Partners
& Employees
+ ACCOUNTABILITY &

* GLOBAL INNOVATION OVRERSHIP Iy
organize as SECTORS 1o everything we do
doliver Innovation as "ONE” + Cloaror ROLES &
Technical Community RESPONSIBILITIES
delghting consumers

* Fulfdling, Enniching
round the workd and more REWARDING

 GO-TO-MARKET - deliver oo
with exceldlence, our day-to- * STRENGTHENS the
day regional operations, end connection to the Business
o end & Functonal Partners

« Leverage
Focused and Scaled across STANDARDIZATION
businesses via Go-To- 10 deive scile
Marke! delivery teams

« SCALED DISCIPLINES Fuel our WILL to deliver the PS 2020 Strategies
drive best-in-class * Bulld and UNLEASH THE POWER OF ALL PEOPLE

A

capabidties 10 fued our
Giobal Innovation &

» Drive UNSTOPPABLE COST & CASH Advantage through
Supply Chain Excellence

Regional Go-To-Market + Bo the Company's NOS ACCELERATOR
Enabled through RIGOR, PARTNERSHIP, SCALE &
AGIITY o9 e { PS
; e ———

Figure 4-6: Sample of Product Supply (PS) 2020 Organization Design

VWhat describes an Extraordinary
Organization at P&G?

Highly motivated and skilled professionals

Diverse talent development (e.g. gender diversity, senior
leaders from region, sufficient people in pipeline for
emerging markets)

No site with P&G survey = 80% (target is 85%)
WEDP performance level

Make improvement of the culture a key focus
Listen to the organization

Communication is key

Figure 4-7: Extraordinary Organization - P&G Saudi Arabia
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1.

2.

4.2.3. Al Salem Johnson Controls

Company Background:

Established in 1991, Al Salem Group of Companies in Saudi Arabia joined arms
with YORK’s mother company Johnson Controls, a leading multi-industrial company
in Saudi Arabia and Lebanon. It is one of the first companies in Saudi Arabia that
provides sustainable solutions through products and services that not only optimize
energy use, but also improve comfort and security levels. They are the biggest
supplier of air conditioners in the region. The company has more than 2,000
employees. Al Salem Johnson Controls is 1SO 9001:2015, 1SO 14001:2004 and
OSHAS 18001 certified. The company values include integrity, employee

engagement, sustainability, customer satisfaction, and innovation.

Interviewee Background:

The interviewee for this company is certified by the American Society of Quality as a

Certified Manager of Quality/Organizational Excellence, and holds a Six Sigma Black

Belt. He has more than 14 years of experience in varies fields of Air-Conditioning

Equipment, Manufacturing, Team Leadership, Continuous Improvement, and Training

Management. He has the capabilities that make him eligible to obtain the Johnson

Controls Merit Award for 10-Year Marker Excellence 2014, 3rd Best Idea Award for

Idea Generation Competition 2013, Top Performers Award 2011, and the Johnson
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Controls Merit Award for Customer Satisfaction and Employee Ingenuity in 20009.

3. General Questions Responses:

The interviewee preferred to respond with written answers to this section of the

interview as shown below.

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“Yes, but very limited exposure due to insufficient local expertise.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“Top Management commitment and incentive programs which are based on solid
evidence of Lean deployment results, e.g., annual bonus for managers which depends on

their efforts in implementing Lean).”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“3 years”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“Lean deployment is a Top-Down process. It cannot be sustained unless it is

supported by stable workforce, preferably local and not expat-dependent.”
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4. Lean Transformation Level at Al Salem Johnson Controls:

Table 4-5 shows the responses regarding lean assessment at P&G Saudi Arabia. The
interviewee was asked to provide examples for each measure that is implemented in his
company. As result, the company has attained an average level of lean transformation as
shown below. Table 4-6 and figure 4-8 show that Al Salem Johnson Controls has an
above-average level of implementation of 70% in training, an average level in drivers
60%, and in culture, 50%. The company is very weak in deployment; it has attained only

25%, which indicates that they need to work more to increase the level of deployment.

123



Table 4-5: Interview Responses for Lean Assessment at Al Salem Johnson Controls

Culture

Response

Deployment

Response

Have their own version of the Toyota
Production System (TPS) that is not just a
documert, b a significant part of the
company's cullure

Not Applied

Less thas | year

1-3 Years

46 Years

T-9Years

More than 9 years

Drive lean implemengation from the top
down

Not Applied

Less than | year

1-3 Years

46 Yeass

T-Nears

More than 9 yean

Not Applied

Less than | year

il

Utilize corsult from establshed lean Less than | year
Not Applied companies lke Toyota as Senseistohelp  [1-3 Years
Less thas | year |gusde their patial keaming and lean 46 Yeans
Recognize that developing a kean cullure is a [1-3 Years mprovement. e
lengthy process and that lean is never-ending [4-6 Years Diocs then 9 yeam
-0V Not Applied
i Less than | year
More than 9 years Inpl lean m both manutictring and 1-3 Years
7 3 T non-manufiacturing areas 46 Years
Engagement Response SYears
— Not Applied More than 9 yean
Less than 1 year . Not Applied
Dedicate fill-time resources to lean T3 Years R:cugml!ﬂotte‘ lh'ylu-\ve e Less than | year
Tiprovenent 16 Years progress on heoom kean ncrml) Ilr')' 1-3 Years
Err— should extend kan implementation to their | &6 Years
More than 9 yeans suppliers M:::_ 9
Not Applied

Response

Move than 9 years

Seek to provide regular commumications on |1-2 Years Not Apphed
lkean throughout the organization. 4-6 Years Less than 1 year
T-Years Imvest in training for employees to leam 1-3 Yeans
More than 9 years about lean 46 Years
Not Applhied 79Yeurs
Less than | year More tham 9 years
) 1-3 Years Not Applied
Adopt HR policies that support lean goals |- Less than 1 year
Cy— See the value in developing internal kean 1-3 Years
Move than Oyeans lkeaders and Serseis. 4-6 Years
T 9Yeun
Processes Response More thin 9y ears
Not Applied Drivers Response
) ) ) Less than | year Not Applied
Utilize vakse stream mapping to idemtify and  [1-3 Yeans Less than 1 year
drive improvement opportunitics 4-6 Years Use the Voce of the Custorner (VOC) as a |1+ Years
T-9Years driver of improvements 46 Years
More than 9 years T9Years
Not Applied More thas 9 yean
Less than 1 year Not Applied
Utilize standard work as the baseline for 1-3 Years ! ) _ Less than 1year
contt i % Yours 1 n‘bz knuu' 1l a regudar cadence to drive |13 Yem
¥ T 9Years continuous improvemment :-:Y\un
Years
Mo d-: 2years More thas 9 yean
Not Applied Not Apphed
. . . X Less than 1 year Less than 1 year
Utilize Hoshin Karrri or policy deployment to {13 Years Utikze appropriate metrics and visual 1-3 Years
align company goals and lean strategies 46 Years management to drive lean improvements 4-6 Yoars
T-9Years T-9Yeurs

More tham 9 vears
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Table 4-6: Scores Summary for Lean Transformation at Al Salem Johnson Controls

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 5 2 2.50 50%
Deployment 5 4 1.25 25%
Engagement 7 3 2.33 47%
Training 7 2 3.50 70%
Processes 7 3 2.33 47%
Drivers 9 3 3.00 60%

Processes

Drivers

Training

Deployment

Engagement

Figure 4-8: Lean Transformation Level at Al Salem Johnson Controls
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5. Supported Documents:

The figures below were provided as supported documents of the lean
transformation level at Al Salem Johnson Controls. In addition, examples for some
lean methods that were applied are shown below. After analyzing these documents, it
can be concluded that the company has a good start toward achieving a successful
transformation to lean. The only missing part is to consider and involve suppliers.

This issue is very critical and might hinder them to attain the desired level.

Dear Murad,
Please find the reply on your points.

o Phases of Johnson Manufacturing system. Find attached a small intro of JCMS

¢ Framework or road map to implement it. When it started, current state (now), and how long it takes
to achieve the final phase. Find attached the workflow.

* Do you have a consultant to implement lean, if it is outsourcing company. can you please provide me
with the name of the company. No, it's Johnson Controls internal initiative. We have our own Lean
and Six Sigma expertise.

¢ Any tools of lean you have used such as 5s, Kaizen, value stream mapping. All these tools are used.

» Annual KPI or BSC. Manthly KPI's for JCMS implementation and follow up are under process. Global
implementation may take some time.

* Process flow chart. ?

» \oice of the Customer (VOC) ,, How do you deal with costumer complaints. We have our internal
system to deal with customer complaints. Warranty leads the complaints and Quality department
handles the internal changes required.

s Example for regular communications, How one of the shop floor knows the CEO announcement.
Communication boards plus monthly employee meeting.

Also, what certification award you have... 1SO for example. We have 150 9001:2015, IS0 14001:2004 and
OSHAS 18001 certified.

Figure 4-9: Additional Responses about Lean at Al Salem Johnson Controls
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Implementation of Next Generation JCMS in Jeddah Factory

Jeddah factory is currently undergoing implementation of Next generation Johnson Controls Manufacturing system.
It's a global Johnson Controls” initiative to engage employees, drive operational excellence and grow our business.

WHAT IS NEXT GENERATION JCMS?

Mext generation Johnson Controls Manufacturing System, or JCMS, is the one Johnson Controls way of
manufacturing to attain world-class performance. JCMS is built on the
following building blocks:

®  Four Foundations
# Nine Principles

*  The Maturity Model Foundation
® The Action Plan

Principles A
FOUR FOUNDATIONS Maturity Model

Action Plan

Customer Focus

Put the customer first and work to continuously exceed their increasing expectations.

Stable Production Environment
Standardization, consistency, predictability and repeatability are fundamental. Problems are instabilities

that must be surfaced quickly and solved permanently.

ZeroTolerance for Waste
Manufacturing activities that do not add value or fundamentally change the nature of the product or

service - as defined by the customer - should be avoided and eliminated.

Organize Around Pull
A product should only be manufactured in response to specific demand signals and request from a

customer: materials and resources should be advanced only when downstream processes request them.

NINE PRINCIPLES

The nine principles provides a comprehensive model for managing each manufacturing facility. These
principles have a set of manufacturing practices that provide a path for maturingg a team’s capability
level. There are also a common set of metrics for each principle. And there is a set of required standards
avery single plant must meet over time.

Figure 4-10: Phases of Johnson Manufacturing System (part 1)
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MATURITY MODEL

It all comes together in an assessment tool that can be used to determine each plant’s unique maturity
level. The Maturity Model contains 8 common set of manufacturing practices and governing behaviors. It
will be used by each plant to assess itself and determine its maturity level for each Principle.

In all there are five maturity levels: 1 through 5

ACTION PLAN

Based on their score, the system will help plant managers develop and author their own unique plant
action plan. This action plan provides a path for capability and performance improvement. Action plans
include:

One-to-four year roadmap

e The vision and the means to move forward
Collaborative development

Clear deliverables

Johnson Controls
Manufacturing System
Foundation el Principles
. Cuntoreer o Sl
focen B weplace
-;:r:  opomatons \0’ :::.;:-.a
e et
Cartrecnn
poriisio l =

— V3bw stream
fow

Matar
contred
Vsl

factory

Ervircemen &
seztanabaty

Dwuign for
manelacts ng

e Ownership and accountability
e The "Plan, Do, Check, Act" cycle

Figure 4-11: Phases of Johnson Manufacturing System (part 2)
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JCMS Workflow
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Figure 4-12: Johnson Manufacturing System Workflow
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Figure 4-13: Sample of 5S technique at Al Salem Johnson Controls
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Figure 4-14: Sample of VSM at Al Salem Johnson Controls
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Johnson //))):('

Controls

JEDDAM (8 July 2013) - Al Salem ! wrok (/ 'a marier b dhelionils

Figure 4-15: Second Time Award for Best Workplace among Saudi companies

6. References:

» https://www.linkedin.com/company-beta/10607516/
> http://www.york.com.sa/en/
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1.

3.

4.2.4. Saudi Industrial Projects Company (Pepsi Cola)

Company Background:

Saudi Industrial Projects Company (SIPCO) is the Pepsi bottling company for the
western region in Saudi Arabia. SIPCO has 17 distribution centers, covering the
western region of Saudi Arabia. SIPCO is the biggest and one of the strongest Pepsi-
Cola franchises in the Middle East. It has six main branches and 11 satellite branches
in three regions, 89% market share, three manufacturing plants, and over $500
million in revenue. The company fulfills the food safety and quality management

systems such as AIBI, 1ISO 9001 and ISO 22000, FSSC 22000.

Interviewee Background:

He is currently a manufacturing manager at one of the plants of SIPCO. He has
13 years of experience: three years as a manufacturing manager and 10 years as a
quality control and quality assurance manager in SIPCO and AFIA international
company. He has an Executive Master of Business Administration, and a bachelor’s

degree in Industrial Engineering.

General Questions Responses:

1. Do you think organizations in Saudi Arabia are familiar with lean?
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“No, companies in Saudi Arabia and other developing countries are not familiar with
lean. In local companies lean implementation level is very weak and even is not exist in

governmental companies.”

Then, he was asked to give a percentage for lean implementation level in Saudi

Arabian local and multinational companies; he responded:

“l think in multinational companies it is maybe around 10% and in local

companies it is around 5%

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“Awareness about lean benefits would be the most important factor. If the people
aware and believe in lean benefits such as improving quality and productivity, and
reducing wastes in the process they would buy it. Because it will affect cost and reduce

the cost and increase the benefits.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“l would say to have reasonable level but not the optimum is 3 years. In our company
we have a framework for lean transformation and it is mentored by the head company.
This system called Manufacturing and Warehouse System (M&W). It consist of 4 stages,
the first stage is stage O which include data collection and preparing the performance

measurements. Stage 1 includes two parts 1A which is measuring and 1B which is
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improving performance. Stage 2 is visualizing the factory, and Stage 3 is changing the
work. To reach stage 2 and see some result you need 3years”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“The other factor that is linked to the first one is top management commitment. Lean
transformation in developing countries has to be from top to down. | would also say the
companies have to be ready for the National Transformation Program 2020 which is
under the umbrella of the Saudi Arabia’s Vision 2030.”

4. Lean Transformation Level at SIPCO (Pepsi Cola)

Table 4-7 shows the responses regarding lean assessment at SIPCO. The interviewee
was asked to provide examples for each measure that is implemented in his company. As
result, the company has attained above the average level of lean transformation as it will
be shown below. Table 4-8 and figure 4-16 show that SIPCO has level of
implementation of 70% in culture, process, and training. However, the company has

53% in the drivers category, 55% in deployment, and 47% in engagement.
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Table 4-7: Interview Responses for Lean Assessment at SIPCO (Pepsi Cola)

Utikze corsultants from established kean

Not Applied Not Applied
% N Less than | year
Have their own version of the Toyota oss then 1yeur Drive lean inplementation fom the top |13 veams
Production System (TPS) that is not justa  |1-3 Years down 6 Yoors
docurment, but a sigraficant part of the 4-6 Years T9Years
cmpan,\'s culure SYears More than 9 years
More than 9 years Not Applied

Lexs than | year

Mose thas 9 years

¥

(Not Apphed

Not Applied comparies Be Toyota as Serseis tohelp  [1-3 Y
Less thaa 1 year muade their initial leaming and Jean 4.6 Years
Recognize that developing a lean culiure & a |13 Years Erprovement. 7-9Years
lengthy process and that lean is never-ending | 4-6 Years More than 9 years
o Not Applied
Vears Less than | year
More thas 9 yeuns Implement kean in both mamufacturing and |15 Yeass
T - non-manufacturing areas 4-6 Years
Engagement Response T Veas
T Not Applied More than 9 years
Less than 1 year . Not Applied
Dedicate fill-fime resources to lean 13 Years Recognize that once they bave made Less than 1y ear
Trprovernent 56 Years progress on becom lean mmﬂy they |12 Y'mrs
Crrr— should extend lean implementation to their |46 Yeans
b 7-9Years

More than 9 years

Less than | year

Training

T

Trvest in training for employees to leam

about lean

Seek 1o provide reguliar communications on [1-3 Years

kean throughout the organization. 46 Yeans
T-9Yean
More tham 9 years
Not Apphed

Less than | year

Not Applied

Less thas | year

1-3 Years
4-6 Years

TSYears

More than 9 years

More than 9 yeans

L. 1-3 Years Not Applied
Adopt HR policies that support lean goals 56 Yoars Less tham | year
ivear lSce‘ the vul:. n dgwlopiu intertal lean 1-3 Years
More thas 9 years and Senseis. 4-6 Years
T-9Years
Processes Response omDe Rron
Not Applied Drivers Response
Less thas | year [Not Applied
Utiize vakee stream mapping to identify and [1-3 Years Tess than 1year
drive Tnprovement opporturitices 46 Years X | [Use the Voice of the Customer (VOC) as o [1-3 Yeass
7-9Years driver of Improvements 46 Yearn
More than 9 years T-9Years
Not Applied More than 9 yeans
Less tham | year Not Applisd
Utikze standard work as the baselne for 1-3 Years ) Less than | yeas
CcontEmous Erproverment. 46 Years Uﬂl’_& kﬂm\_ at a regular cadence to drive  [1-3 Yean
7-9Years contimious improvement 4-6 Years
T-9Y e
More than 9 years
More than 9 years
Mot Applied Not Applied
R ) Less hem 1 your Leas than | year
Utiize Hoshin Kanri or policy depbyxml to|1-3 Years Utikze appropriste metrics and visual 1-3 Years
align company goaks and lean strategics 46 Years X | |management to drive kean inprovements 46 Yeans
T Years 1-9Years

More than 9 years
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Table 4-8: Scores Summary for Lean Transformation at SIPCO (Pepsi Cola)

Cateqo Total Score of Each |No. of Questions Each Ratio Implementation
gory Category Category Level
Culture 7 2 3.50 70%
Deployment 11 4 2.75 55%
Engagement 7 3 2.33 47%
Training 7 2 3.50 70%
Processes 10 3 3.33 67%
Drivers 8 3 2.67 53%
Lean Transformation Level at SIPCO (Pepsi Cola)
Drivers Deployment
Processes Engagement

Training

Figure 4-16: Lean Transformation Level at SIPCO (Pepsi Cola)
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5. Supported Documents:

The figures below were provided as supported documents for the lean transformation
level at SIPCO. In addition, examples for some lean methods that were applied are
shown below. After analyzing these documents, it can be concluded that the company
has a good start toward achieving a successful transformation to lean. The only missing

part is to consider and involve suppliers. This issue is very critical and might hinder

them in attaining the desired level.

is PEPSI'S best practice performance management
journey, designed to drive operational excellence
throug out manufacturing & warehousing operations.

Leverages Deployed in Achieve World Class
8 Principles ) 5 Stages ’ Performance in
5 Accountabilities
7) Define the Right Work
2 Track the Critical Measures 9 n -.___-._m
3 Prioritize Work for improvement -z.; R —
9 Link Improvements to Everyone — —
%) Clean and Organize the Workplace BT oeo
B Visually Control and Communicate — 'T:__'.‘.;';‘__
7 Institutionalize Key Work Processes — —

& Apply Proven Technology

Figure 4-17: M&W of PepsiCo International Company
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3 1A-M ing Perfo
roxco Stage 0 - Preparing for Measures M ™™ BEin K- Sasiying Pertore. 4

Objectives

« Calculate measures routinely at specified
frequencies, to provide a timely review of
operational performance

« Establish resources necessary to properly

) o Address executional (day to day) issues identified
perform Operanonal Tasks through calculation of performance measures

o Communicate measures results to all levels of the

« Execute sequences of Operational Tasks g
to provide data used by each Key Performance o Track measures’ results over time for use in
Measure analyzing performance
lppsee  Stage 1A - Measuring Performance ‘s Stage 1B - Improving Performance
Process & Tools ‘ Objectives
« Prioritize opportunities for performance
improvement
m_ o S, W N
Calculate Reviem ciamaibeaa | Eaat to Identify root causes and set improvement
et [P St (] Somm | [ Porat | migets
Performance I Cocame  © Develop and implement corrective actions to
i UL improve results in priority areas
s e
Worksheats
- izi : Stage 3 - Pit Stop
aw (S);g;:ﬁzve;lisualmng the Factory ‘ .. i G

« Rapid Changeover (RCO) Process
« Implement the "5 Ss” to clean and organize the

workplace, maximizing performance using . ‘; set ?\: t:;:r‘:ggn‘fs’ g‘g&:“a"“ it possible to
existing resources

« Can be applied to anything in the Plant

« Institute Visual Controls to organize s Y
and control activities, materials, and equipment « Start-up
« PM
o Establish Visual Displays to transmit and o
communicate knowledge, or provide instruction e Applies the Japanese Principle of Single Minute
Exchange of Die (SMED)

Figure 4-18: M&W of PepsiCo International Company Stages 0-3
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&
e M&W Benefits

e Improves product quality

e Optimizes predictability in the Supply Chain
e INCreases customer response capability

e Minimizes capital investment

e Reduces operating costs

e Develops organizational capability

Figure 4-19: M&W of PepsiCo International Company Benefits

..’J.

[]¢]+]]8

]
]

Figure 4-20: Sample of Scoreboard at SIPCO
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DATA PREPARATION SHEET

SITEMAHGER| BettyCandoit | | SITE | cCemterCiy | |  YEAR | 2002 | | DATE | Oct4-01 |

=

ACCOUNTAEILI
TY

QUALITY

PRODUCT
AVAILABILITY

PRODUCTI¥ITY

TALUVE TO

MEASURES UoH BASELINE | BEHCHHARK w:;::fs I::.:'T:::;:l 1 “'E::::::'::f:f]
INJURY FREGUENCY + 5o ] 5l 25,000
LOST TIME t 20 ] & 250,000
BRIl " 4 10n 10
coz B 93 i H
TA e 44 100 1
YEAST # kL] ] ]
1G4, Lowel Eranze Gald Zlovelr EBUSINESS STRATEGY
FORECAST ACCURALCY E ™ i & 15,000
X GE0ao z dn L 1l 500
MATERIAL AVAILABILITY " 4 10n 10 3000
SCHECULE COMPLIANCE B L8 a0 3 20,000
ChaL t 0,000 ] 0,0 0,000
FEGLOSS H 20,000 | § 25,000 | § 5,000 5,000
ING LOSS H 140,000 | § 25,000 | § 15,000 115,000
PROON BREAKAGE H 00,000 | § 25,000 | § 75,000 75,000
WHSE EREAKAGE $ 10,000 | § 12,500 [ 4 (2,500 $
SHRIMKAGE § 5000 | § 12,500 | (7,500 ]
TOTAL FLAMT WASTE § 00,000 | § 100,000 | § 00,000 i, i
FILLER DEWNTIME # 25 10 15 40,000
MET EFFICIEMCY CrilnHr 1000 1500 Sl 200,000
PROOM PRODUCTIVITY CrAEEHr d5 195 153 1hd i
WHSE PROCUCTIVITY CrEEHr 250 100 50 44,000
PLANT PRODUCTIVITY GrAEEHr 10 1 g 2,000,010

Figure 4-21: Sample of Data Preparation Sheet at SIPCO

6. References:

> https://www.naukrigulf.com/about-sipco

> http://www.sipco.net.sa/index.html

> https://www.linkedin.com/company-beta/845293/?pathWildcard=845293
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1.

3.

4.2.5. Philips Lighting Saudi Arabia

Company Background:

The company’s mission iS to improve people’s lives through meaningful
innovations; combining advanced technologies, market understanding, and local
industrial capabilities to provide Saudi Arabia with the latest LED solutions. The
company supports Saudi Arabia’s Vision 2030 to improve energy efficiency,
stimulating local innovation and manufacturing to enhance sustainability for future
generations. Philips Lighting aims to deliver solutions that will help to fulfill this
vision by creating a positive impact on people’s lives, and adding sustainable value
today and tomorrow. The company has obtained 1SO 9001, ISO 14001, and OHSAS

18001 certifications.

Interviewee Background:

He is a professional with more than 20 years of experience in business
transformation, operations, and integrated management systems. His specialties
include international experience with Multinational Organizations in Canada, Saudi

Arabia and Egypt.

General Questions Responses:

1. Do you think organizations in Saudi Arabia are familiar with lean?
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“No, companies in Saudi Arabia are not familiar with lean. People have
misunderstanding about lean concept. | think they have conflict between the lean concept
and cost reduction or optimization. The true definition of lean as a sustainable solution is
unknown. In fact many people do not know lean and when | do the training | used to
give an example. The example is that when someone goes to the supermarket to buy
ground beef he will find 3 types: ground beef, lean ground beef, and extra lean ground

beef. Lean ground beef means less fat, the fat here is the waste.”

Then, he was asked when he said “no,” is that also applicable multinational
companies, and could he please give a percentage for lean implementation level in Saudi

Arabian local and multinational companies? He responded:

“No, | was talking about the local companies since | am dealing with many of
them. However, the situation in multinational companies is better because the plan comes
from outside of Saudi Arabia from the head of the companies. If | want to give
percentages, | would say less than 60% of local companies are familiar with lean. For

multinational companies I think the percentage would be around 90%”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“First factor is top management to buy the idea and support the transformation to
lean. Second factor the see impact of lean which means lean should be done seriously
and if it doesn’t show result it means it wasn’t done seriously. The impact can be
financial impact or customer satisfaction. Third factor in my opinion is showoff for the

company. This can be a driver to have a successful lean implementation. For example,
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the company can use the lean program in its campaign by saying we are deploying lean to

have best quality with reasonable cost”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“At least one year in manufacturing area and to have solid base in I would say not
less than five years. | said one year in manufacturing area is good based on experience of
our company because we had good background about lean. However, if you start from

scratch definitely it would take more than one year in manufacturing area”

Then, he was asked if we have framework that have 5 phases in which phase you will

consider your company.

“I would say Phase 2 to 3. You know that to implement lean in manufacturing is
faster and easy to measure it. But, in non-manufacturing is challenging. Thus, we started
our lean program from manufacturing by implementing 6S technique to the three plants
we have in Saudi Arabia. Then, we applied Hoshin planning and then Kaizen in different
areas. The implementation in manufacturing took around one year. After that when we
felt that lean was popular in the company and the culture is ready we started the
implementation to non-manufacturing departments such as finance, supply chain, quality,

etc.”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“I think the main driver of lean transformation in Saudi Arabia or any other

developing countries is the finical issues. Lean will reduce cost, shorten time, and reduce
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the utilized areas. Additionally, I would say that companies have to think and consider
the Saudi Arabia’s Vision 2030 and the National Transformation Program 2020 in their
strategy. In our company we started to involve the key factors of the National
Transformation Program 2020 in our strategy. For instance, we started to match the goals
of the transformation to our strategy in energy conservation and Saudization programs
which is to offer more opportunities of job by replacing non-Saudis employees by
Saudis.”

4. Lean Transformation Level at Philips Lighting Saudi Arabia

Table 4-9 shows the responses regarding lean assessment at Philips Lighting Saudi
Arabia. The interviewee was asked to provide examples for each measure that is
implemented in his company. As result, table 4-10 and figure 4-22 show that the
company has attained perfect level of lean implementation in process 93% and in training
90%. The documents analysis in the next section also confirms these good levels that the
company has. Moreover, the company has 73% the drivers’ category, 60% in

engagement, 55% in deployment, and 50% in culture.
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Table 4-9: Interview Responses for Lean Assessment at Philips Lighting Saudi Arabia

Culture Response Deployment Response
Not Applied Not Applied
N 2 Less than 1 year
Have their own version of the Toyota Less them | year Drive lean implementation fom the top 1-3 Years
Production System (TPS) that is not justa |13 Years down 6 Years
document, but a significant part of the 4.6 Years 7-0Years
company's culhure 7-9Yess More thas 9 yean

More than 9 years

Utikze corsultants from established lean

Not Applied

Leas than | year

More than 9 yesrs

Not Applied comparies like Toyota as Senseis tohelp  [1-5 Years
Less than | year guide their tial karming and lean 4-6 Years
Recognize that developing a lean culiure & a [1-3 Years mrprovemert. -Yeurs
lengthy process and that lean is never-ending [4-6 Years DA has D yoors
Not Applied
>-9Years L:- lfpa 1year
More than 9 years Implement lean m both mamsctring and [ 1-3 Years
- T not-manufacturing areas 46 Years
Engagement Response T-9Years
Not Applied More thas 9 yeans
Less tham | year ) Not Applied
Dedicate fill-time resources 1o kan 13 Years Recogreze ‘h:' once "z:‘ﬂ: mide . :.z::.lhm 1year
Trprovement 4.6 Years progress on ® ermaly, -3 Years
TSYears should extend kean implementation to their  [4-6 Yeans
= supphers T-IYears
::l’:'h.:':)e.u More thas 9 yean
PP
Less tham 1 year Training. Response
Seek to provide regular commumications on [1-3 Years - Not Applied -
kean throughout the organzabion. &6 Years Lews than 1 year
Years [1vest in training for enployees to leam 1-5 Years
More than 9 years about lean 4-6 Years
Not Applied T-9¥eans
Less thas | year Move than 9 years
. 1-3 Years Not Apphed
Adopt HR policies that support kean goals 46 Yoo Less than 1 year
T ovears See the value in dc.wbp'm internal kean 1-3 Yeans
More than 9 yean keaders and Senscis. f-:\\'un
Irears
P SR n - More than 9 yeans
Not Applied Drivers Response
' A . Leu’lin | year V Not Appl.ird
Utikze vakxe stream mappmg to dentify and [1-3 Years Less than 1 year
drive fnprovement opportunities 4.6 Years Use the Voice of the Custormer (VOC) asa |13 Years
7-9Years driver of rprovements 4-6 Yeans
More than 9 years T-IYears
Not Applied More thas 9 yean
Less tham | year Not Appled
Utikze standard work as the baselmne for 1-3 Years ) A Less than 1 year
conts . ' 46 Years Udlzlz @n at a regular cadence to drive  [1-3 \fm
7-9Years COPEMUOUS. proverment 4-6 Years
T-9Years
More than 9 years Mo B Svean
Not Applied y —
Less than | year ot Apphed
. . ) Less than 1 year
Utikze Hoshin Kann or policy deployment 1o [1-3 Years Utilize appropriate metrics and visual 13 Years
align companty goak and kean strategies 46 Years management to drive kean improvements 4-6 Years
TSYears T-9Year

Mowe tham 9 years
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Table 4-10: Scores Summary for Lean Transformation at Philips Lighting Saudi Arabia

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 5 2 2.50 50%
Deployment 11 4 2.75 55%
Engagement 9 3 3.00 60%
Training 9 2 4.50 90%
Processes 14 3 4.67 93%
Drivers 11 3 3.67 73%

Lean Transformation Level at Philips Lighting Saudi Arabia

Processes

Drivers

Culture

Training

Deployment

Engagement

Figure 4-22: Lean Transformation Level at Philips Lighting Saudi Arabia
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5. Supported Documents:

The figures below were provided as supported documents for the lean
transformation level at Philips Lighting Saudi Arabia. In addition, examples for some
lean methods that were applied are shown below. After analyzing these documents, it
can be concluded that the company has attained a perfect level of lean
implementation in process 93% and in training 90%. However, the company in the
other categories is at the above-average level. The only missing part is to consider
and involve suppliers. This issue is very critical and might hinder them in attaining

the desired level.
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Figure 4-23: Sample of 6S Lean Technique at Philips Lighting Saudi Arabia

6. References:

> https://www.linkedin.com/company-beta/1484179/?pathWildcard=1484179
> http://www.philips-slc.com

Hoshin Kanri
Lean Transformation Team applies Hoshin method in order to ensure that the strategic goals and
projects of the company will drive progress and action at every level. High level of employee
identifies some areas for improvement and also in some areas there are chronicle problems which
can be solved by choosing a suitable lean projects / Kaizen events. In Hoshin plan, different level
of employee work together to achieve the goals and the objective of each Kaizen or lean project.
Each project has its own leader. source. date. area. and potential sponsor. All Kaizen event or
lean project leader should be selected from a list of employees who attend green belt training or
Lean Foundation training. Kaizen cvent and Lean project are evaluated based on “weightage
score” in order to make a priority list,
- There are around 31 people who have green belt training.

- There are around 22 people who have Lean Foundation training.

- The total Kaizen event and Lean project are more than 20.

Figure 4-24: Hoshin Kanri at Philips Lighting Saudi Arabia
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Figure 4-25: Sample of Planning - Hoshin X Matrix at Philips Lighting Saudi Arabia
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Achievements
During 2016, Business Transformation dept. have been founded in PLSA with the
following achievements.

« Providing LEAN Foundation Training for several departments employees. Total No of
Trainees is 22

e Its planned to provide a LEAN Foundation training to all Company employees over 2017

« Lunching 11 Kaizen Events to Improve Organizational Processes Efficiencies,
Maximizing outputs, decreasing processes times and Increasing Customer Satisfaction.

« Implementing Daily management through 5 Departments to monitor departmental KPI's
on daily basis.

During 2016, LEAN Manufacturing department have achieved:
« 8 LEAN projects

« Converting Both of SLC and HVF Production lines from batch manufacturing into One
Piece flow

« Setting Kanban, Supermarket in HVF
« Starting “Kaizen day~ for shop floor to receive improvements Suggestions
» Re-layout of SLC fabrication in line with cellular manufacturing concept

Kalzen events:

Batch production toone piece flow:

B

Figure 4-26: Sample of Achievements for Lean Transformation Program at Philips
Lighting Saudi Arabia
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Lean Corner

Introduction

Lean Corner have been created for the first time in PLSA, located in INARA PLAZA 3t Floor.
Lean Cornerprovides all facilities for launching Kaizen events, also it provides books, lectures
and Team building games. Providing Lean Foundation Training for several departments
employees.

Material

Books

Lean corner provides a different variety of books that can help and guide employees to do better
in their work style and in order to increase the awareness of lean transformation. Employees can
come over and borrow any book they like, also E-books are provided.

Project and Kaizen Posters:

There are some Kaizen are posted showing the status before and after, processes, cause& effect,
SIPOC, and result.

Team building games:

iLean corner provides different games such as Gutter ball activity, Marble Tubes, Teamplay
Tubes. Teamplay give opportunity to employees to learn some skills that could be applied into
day to day work. They can learn problem solving & communication exercise, simplify processes,
or reduce wasting time.

Kaizen Event Facilities and Coffee Corner:

Lean corner provide all tools that to applied Kaizen event, increase awareness of Lean concept,
and training, also some helpful videos and articles are provided. In the coffee corner we are
updating out plan, project celebration or birthday celebration.

Figure 4-27: Description about Lean Corner at Philips Lighting Saudi Arabia
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Figure 4-28: Samples of Lean Corner Materials at Philips Lighting Saudi Arabia
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Current State

Future State

Total Returns / Year = 451 Return
Ava. Returns / Day = 1.8 Return
— — - Takt time =Available Working time / Returns = 250 min
Total Lead time = 26 Day
Processing time = 127 min

Current State

| Total Returns / Year = 451 Return

Ava. Returns / Day = 1.8 Return

Takt time =Available Working time / Returns = 250 min

—= Total Lead time = 5 Days

Future State

o

Figure 4-29: Samples of VSM at Philips Lighting Saudi Arabia
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4.2.6. Jotun Saudia Company

1. Company Background:

The company was founded in 1984 and owns and operates paint factories and
manufactures and markets decorative paints, marine coatings, and protective coatings.
Jotun Saudia is part of the Jotun Group, which is a matrix organization divided into
seven regions responsible for the sale of decorative paints and performance coatings
(Marine, Protective, and Powder Coatings). Jotun group has 37 production facilities
in 21 countries, 63 companies in 45 countries, and is represented in over 100
countries around the world. Jotun Group is certified by Quality Management (1ISO
9001), Environmental Management (ISO 14001), and Occupational Health and Safety

(OHSAS 18001).

2. Interviewee Background:

The interviewee for Jotun Saudia Company has 11 years of experience as a
production manager and continuous improvement executive. He is currently a
production manager at one of Jotun Middle East, India, and Africa plants. He has
Mechanical Engineering background, and was in a development training in strategic
planning at the British American Academy for Management Development, as well as
Integrated Business Processes with SAP ERP training program at University of

Duisburg-Essen.
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3. General Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“For this question of course I don’t have a specific study that can indicate accurate
numbers about lean in Saudi Arabia. However, in my personal perspective you cannot
say that companies in Saudi Arabia are familiar with lean. If there are companies that
familiar with lean it would be very limited. | think nowadays companies start looking for
lean and they understand the importance of its benefits to organization. This was for local
companies which has very low level of implementation. For multinational | think they
should be familiar since they gain the knowledge from the corporate. Worker in
multinational company are more trained about best practices of lean and the have

diversity of capabilities that makes them aware about lean”

Then, he was asked to give a percentage for lean implementation level in Saudi

Arabian local and multinational companies, and he responded:

“The number that | would tell you is an estimate from what | believe. In local
companies it is less than 40% and this percentage is for large size companies that have
good recourses. In multinational companies the percentage is higher and it would reach to
60% or 70%”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“For this question | would choose the factors from the assessment table below. First

factor is drive lean implementation from the top down. The second point is to understand
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that developing a lean culture take long time and that lean is never-ending. Some people
may feel it waste of time because they don’t recognize this factor. Third is to follow up
and measure the improvement. For example, by applying Key Performance Indicator

(KPI) method to measure where you are and where you have to be.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“Our lean program took about five or six years, and in the last two years there was
more focus on the program because its result started to show up. Lean is a long term
investment; you invest in training and transferring know-how. It is very difficult to see
the result immediately. 1 know that in some cases you would see some good results but

overall it takes minimum of five years”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“Belief about lean benefits would be another important factor that | would like to add.

Also, it is crucial to have a motivation system.”

4. Lean Transformation Level at Jotun Saudia Company

Table 4-11 shows the responses regarding lean assessment at Jotun Saudia Company.
The interviewee was asked to provide examples for each measure that is implemented in

his company. As result, the company has attained an average level of lean transformation
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as it will be shown below. Table 4-12 and figure 4-30 show that Jotun Saudia has level
of implementation of 70% in training, 60% in culture, and 53% in process. However, it

has less than 50% in drivers, engagement, and deployment categories.
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Table 4-11: Interview Responses for Lean Assessment at Jotun Saudia Company

Not Applied Not Apphed
. . Less than 1 year
Have their own version of the Toyota Loss than 1yeur Drive kean implkementation from the top 1-3 Years
Production System (TPS) that is not justa | 1-3 Years down 56 Yours
documert, but a sigrificant part of the 46 Years T-GYears
company's culure 7-OYears Mo than 9 years

More tham 9 years

Utiize consultants from established lean

Recognize that developing a lean culure 5 a
kengthy process and that kean is never-endrg

Not Appled

companics like Toyota as Senseis to help

Less than 1 year

1-3 Years

mprovement.

4.6 Years

Not Applied

Less than 1 year

1-3 Years

4-6 Years

Te9¥ears

More thas 9 years

T-9Years

Not Apphed

Less than | year

More than 9 years

Seek to provide regular commumications on
kean throughout the orgarmation.

Not Applied

More tham 9 years Implernent lean in both mamuicturing and  |1-3 Years
: - — noor rrsnufacturing areas 4.6 Years
Engagement Response Tovean
Not Applied More thas 9 years
Less than | year . Not Apphed
Dedicate fill-tine res © kan 13 Years Recognize that once they ln'\ve made Lﬂs.thn 1year
mprovement 46 Years progress on becoming kan intemnally, they  [1-3 Years
o should extend kean implmentation to ther |46 Years
T-9Years " P —
suppliers T-9Years

More than 9 years

Less than | year

Training

Adopt HR policies that support Jean goals

1-3 Yeans Not Applied
4-6 Yeans Less thas 1 year
T-9Years Invest in training for enployees to keam 1-3 Years
More than 9 years about lean 46 Years
Not Apphed T-IVears
Less than | year Morm than 9 yeans
1-3 Years Not Applied
16 Years ) Less thas | year
o — See the valee in developing internal kan 1-3 Years
kaders and Sersess. 4-6 Years
More than 9 years
T-Years

P ot

More than 9 yvears

More than 9 years

Not Apphed Drivers Rupolu
Less than | year Not Applied
Utilze vahe stream mapping to identify and |1-3 Yean Less than | year
drive Inprovement opporturities i-6 Years Use the Voice of the Custormer (VOC) asa [143 Years
T9Yeurs driver of mprovements 4-6 Years
Moee than 9 years TS Years
Not Applied More than 9 years
Less than | year Not Applied
Utiize standard work as the baseline for ~ [15 Yeass - e pess haa | year
continuous kmprovement, 6 Yoars : avz.n at a regular cadence todrive |13 \'un
Cxo— (s o 46 Years
Vp——— T HNears
e —— More than 9 years
Not Apphied Not Applied
) ) ) Less than | year i“_'“ﬁ.l)m
Utikze Hoshin Kanri or policy deployment to [1-3 Yeans Utilize appropriate metrics and visual 13 Years
alizn company goaks and kean strategies 4-6 Years management to drive lean improvements 4-6 Years
T9Yeun TN ears

More than 9 years
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Table 4-12: Scores Summary for Lean Transformation at Jotun Saudia Company

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 6 2 3.00 60%
Deployment 8 4 2.00 40%
Engagement 5 3 1.67 33%
Training 7 2 3.50 70%
Processes 8 3 2.67 53%
Drivers 7 3 2.33 47%

Lean Transformation Level at Jotun Saudia Company

Processes

Drivers

Culture

Training

had

Deployment

Engagement

Figure 4-30: Lean transformation level at Jotun Saudia Company
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5. Supported Documents:

Figures below were provided as supported documents for the lean transformation
level at Jotun Saudia Company. In addition, examples for some lean methods that were
applied are shown below. After analyzing these documents, it can be concluded that the
company has a good start toward achieving a successful transformation to lean. They
need to focus more on increasing the level of drivers, engagement, and deployment
categories. In addition, to work hard for the missing part which is to consider and
involve suppliers. This issue is very critical and might hinder them to attain the desired

level.

6. References:

> http://www.jotun.com/sa/en/corporate/about-jotun/index.aspx
> http://www.bloomberg.com/research/stocks/private/snapshot.asp?privcapld=47057605

Jotun Operations System (JOS)
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Figure 4-31: Jotun Operating System
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Figure 4-32: Sample of Lean Radar Chart for Jotun Operating System
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Figure 4-33: Sample of Mapping Process at Jotun Saudia
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Figure 4-34: Sample of PDAC at Jotun Saudia
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Figure 4-35: Sample of A3 tool at Jotun Saudia
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Figure 4-36: Sample of 5S board at Jotun Saudia

Figure 4-37: Sample of Process Manual at Jotun Saudia
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Figure 4-38: Sample of KPI’s at Jotun Saudia
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4.2.7. Nestlé Saudi Arabia

1. Company Background:

Nestlé signed its first agency contract in Saudi Arabia in 1955. It was then part of
Nestlé Middle East which started in 1997 and since that has invested in the region
more than $ 400 million, operates17 factories and 37 offices, and employs more than
7,000 people. Nestlé Saudi Arabia in 2012 has developed the first Nestlé Center of
Excellence, which is for recent university graduate students to do training programs
that acquire their skills to excel in the corporate world. Company’s principles are
driven by passion and guided by trust. In addition, they believe to build trust among
themselves, products, with customers over the long term, all actions have to be in line
with the company’s values of respect, transparency, integrity, and quality. The

company has obtained SO 22000 certification in addition to 1ISO 14001.

2. Interviewee Background:

The interviewee is one of the Nestle Continuous Excellence Champions. He
works for 15 years at Nestle and was leading the sales in the company. The
interviewee stated that the answers of the interview were discussed in a group of four
executives at Nestlé Saudi Arabia and members of Nestle Middle East Leadership
Team. One of them was the Head of General Services at the company with more than

11 years of managerial and technical experience.
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3. General Questions Responses:

The interviewee preferred to respond with written answers to this section of the

interview as it shown below.

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“Yes, in some and to specific level of organization types.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“To link lean transformation to providing top line and bottom line benefits for the
organization Saudi Arabia.

Leadership involvement in driving lean transformation in the organization in Saudi
Arabia.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“Lean implementation generally starts to deliver business results in 18 months from
initiation.  We need to remember that lean transformation is based on continuous

improvement, which doesn’t have an end.”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“Lean transformation should be driven in pragmatic manner”
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4. Lean Transformation Level at Nestlé Saudi Arabia

Table 4-13 shows the responses regarding lean assessment at Nestlé Saudi Arabia.
The interviewee was asked to provide examples for each measure that is implemented in
his company. As result, the company has attained below average level of lean
transformation as it will be shown below. Table 4-14 and figure 4-39 show that the have
attained level of implementation of 60% in culture, 47% in process and 40% and less in
the other categories. The company is very weak in deployment; it has attained only 25%
and in training with only 20% which indicated that they need to work more to increase
these levels. Nestlé Saudi Arabia has a good baseline for lean transformation that covers

most of the critical success factors to achieve successful lean transformation.
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Table 4-13: Interview Responses for Lean Assessment at Nestlé Saudi Arabia

More than 9 years

Seck to provide regular commumications on
kan throughout the organization.

Not Apphed

Culture Response Deployment Response
Not Apphed Not Appled
. . R Less than 1 year
Have their own wersion of e Toyota  [Less foan 1 yewr Drive lean implementation fom the top |1 Yeans
Production System (TPS) that is not justa  [1-3 Yeas down 446 Years
document, but a significant part of the 16 Years 79 Years
company’s culiure T9Years More than 9 years
Not Appled
More than 9ycars Utiize consultants fom establshed lean (Lo tkin yor
Not Apphed compames like Toyota as Senses to help 13 Years
Less than 1 year guide their mitial kearning and kean 46 Yeurs
Recognize that developing a lean culture 52 [1-3 Yess mprovement TYears
kengthy process and that kan is never-ending [4-6 Years More than 9 years
per— Not Appled
Less than 1 year
More than 9 y cars Implement lean in both manufactuning and (123 Yeans
; TR non-nranufhcturing areas 46 Yeuns
Engagement Response e 79Years
Not Apphed More than 9 years
Less than | year Not Appled
Dedicate full-time resources to lean 1-3 Years Recognize that once they hwr made Less than 1 year
improvement N Yous progress on becoming kan lmcrmlt thc\ 1-3 Yeurs
Ex - should extend lean implementation to their |46 Yeans
supplicrs 79 Ycars

More than 9 years

less than | year Tl‘l'ﬂ" mmm
1-3 Years Not Applied
46 Yeurs Less than | year
T-9Years Irvest in trazng for employees 10 keam 1-3 Years
More than 9 years about kean &6 Years

7-9Years

Not Apphed

Less than | vear

More than 9 years

. o 1-2 Years Not Applied
Adopt HR policies that support lean goals e Yous Less than 1 year
rr— See the value in developing internal lean 1-3 Years
kaders and Serses. &6 Years
More than 9 years -
- T9Years
mmﬂ R”m More than 9 yess
Not Applied Drivers Response
Less than | year Not Appled
Utilze value stream mapping to identify and  |1-3 Years Less than | year
drive improvement opportunitics 46 Yeurs Use the Vokee of the Customer (VOC) as a [1-3 Yeass
7-9Years driver of immprovements 46 Years
More than 9 years T9Years
Not Applied More than 9 years
Less than 1 vesr Not Applied
Utiize standard work as the bascline for  [1-3 Yeas - e s Less thn |y
. . tiize k 3 Ye
contimous ovement. 15 Yours x katzen ata regular cadence to drive |14 \-cvn
7oY. C S improverment 46 Yeurs
Yicas -
More thim 9 Tove
balld L RAL More than 9 years
Not Apphed Not Appicd
) ) Less than | year Less than 1 year
Utilzze Hoshin Kanni or pokcy deployment to |1-3 Years Utdize appropriste metrics and visual 13 Years
align company goak and kan strategies 46 Years management to drive kan improvements [ 146 Years
T9Years T9Years
More than 9 years More than 9 years
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Table 4-14: Scores Summary for Lean Transformation at Nestlé Saudi Arabia

ity Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 6 2 3.00 60%
Deployment 5 4 1.25 25%
Engagement 6 3 2.00 40%
Training 2 2 1.00 20%
Processes 7 3 2.33 47%
Drivers 6 3 2.00 40%

Lean Transformation Level at Nestlé Saudi Arabia

Drivers

Processes

Culture
o \
Training

Deployment

Engagement

Figure 4-39: Lean Transformation Level at Nestlé Saudi Arabia
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5. Supported Documents:

Figures below were provided as supported documents lean transformation level at
Jotun Saudia Company. In addition, examples for some lean methods that were
applied are shown below. For example, figure 4-40 below gives an overview for the
10 Nestlé corporate business principles and what they want to achieve through them
which can be evident to support the lean transformation level in the company. After
analyzing these documents, it can be concluded that the company has a good start
toward achieving a successful transformation to lean. They need to focus more on
increasing the level of training and deployment categories. In addition, to work hard
for the missing part which is to consider and involve suppliers. This issue is very

critical and might hinder them to attain the desired level.

6. References:

»  www.nestle-me.com
>  www.nestle-me.com/en/csv
> http://www.nestle.com/Media/NewsAndFeatures/Saudi-Arabia-HQ
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1 Nutrition, health and We aim to enhance the quality of consumers' lives by offering tastier,
wellness healthier food and drinks and encouraging a healthy lifestyle.
Beidiais 9 Quality assurance and | We want to ensure that, everywhere in the world, the Nestlé name
product safety represents the highest levels of product safety and quality.
3 Consumer We are committed to responsible, reliable communication that informs
communication consumers, promotes healthier diets and respects consumer privacy.
Human rights and Human rights in our We fully support the UNGC's pnnc1p|es on human rights gnd labour, and aim
: 4 : s to set an example of good human rights and labour practices throughout
labour practices business activities : P
our business activities.
While fostering a culture of respect and dignity, we provide our people
- with equal opportunities for development, protect their privacy and do not
Leadership and personal e e :
5 2 o tolerate any form of harassment or discrimination against them. At the
responsibility : 3 ;
same time, we expect our employees to be responsible, motivated, and to
Our people live up to our values.
We are committed to preventing work-related accidents, injuries and
6 a?;re':y o hoaith st illnesses, and to protecting employees, contractors and others involved
along the value chain.
" We require our suppliers, agents, subcontractors and their employees to
Supplier and customer ; ; A
7 balations demonstrate honesty, integrity and fairness, and to adhere to our non-
Suppliers and negotiable standards.
Eustomerny : We aim to help rural communities become more environmentally
Agriculture and rural : SR ; ; ;
8 development sustainable by contributing in a range of areas, including agricultural
production and the social and economic status of farmers.
. We are committed to environmentally sustainable business practices and
Environmental : o ;
9 sustainability strive to use natural resources efficiently, achieve zero waste and use
The environment sustainably managed renewable resources.
10 | Water The world faces a growing water challenge, and we are committed to using
water sustainably and improving our water management.

Figure 4-40: Nestlé Corporate Business Principles
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Figure 4-41: Progress on Creating Shared Value Commitments for Water and

Environmental Sustainability at Nestlé
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COMMITMENT

Build knowledge
leadership in
children’s nutrition

OBJECTIVE

Objective 2016

* Launch large scale nutrition
studies (0~4 years) in 1 country and
(412 years) in 2 countnes.

OUR PROGRESS

In partnershp with the American University of Sarut, the Nesté Research Canter bicked oftf in
Decembar 201% e Feeding Infants ana Toadters Study (FITS) and KIDS Numtion and Health
(KNHS) pro«stugy lnerature review cavaring 4 key countnes (Saudl Jordan, Lebanon and LAE|
10 esubish 3 baselne undarsandng of the ewsting data on child nuintion Including distary
patterrs, ifestyln bohaviors, baalthy waight and growth ndicatoes.

SCIENCE

Objective 2015 - 2016
* Maintain 100% complisnce with

Al our children's products achieve the
Nestié Nutritional Foundation Criteria (1.2)

In 2015 we launched 3 now products:

PRODUCT IMPROVEMENTS

Further provide the Nesté Nutritional Foundation * Nosiie Mico FortiGrow teadyto-crink fortified mik with & comveniont
nutritionally sound Profilng System Criteria (1} for kids reacysto-sse small pack format.
ucts products.
prod for chiidren = Nesthe Nido Star forufec milk with kay essensal nutnents, scientifically
* Further provide nutritionally sound proven 10 support schockage children’s haalthy growth, cogritin
roducts designed for chidren. developmant and mental alerness., (fron & Zinc, it B&C, Caloum and Wit O,
s so Omaga 3 and Omaga 6).
* Nesthd Nesgudt ceroal bat, a runocus cn-ne-go breaktast far chicren.
Objective 2015 We proviced 8 bilion fortified senings acrass the rogion.
This rapresects less than our commitmant due 1o the challanging expansion
* We wil provide 8.6 billion fortified in the regian. However, we are 0 contrue holo
Help reduce ﬂ!.ﬁ risk servings with the addition of microruinants defciances and 1o continue 10 promize the launch of
51" und;r-mmhum spetified products 1o our portiofo. products weh mlovant fortification for kids.
oug|
micro-nutrient Objective 2016 Through our Nigo 70 years campaign, and n parinershis with The Food
fortification Banking Regiona Network $F2AN), wa have launchod a mik donation
We will provide 8.3 kilkon fortified program providing 7 milon glasses of milk 10 kids in nead of tis nutrition
2 acrass the regicn leveragng the suppert of mors than
snOTgs: 60 asscciations and reaching mora than 20,000 chidren.
Objective 2016
= e 0 O We hava achigved an avarage of 10% ruduction of salt in seiectec
Rad - products '“’r""‘"i‘" e cubnary procducss.
(salt) in our chtefa. Our peoducts sreacy moet the targat of B9 salt par daily diet.
products * W wil further recuce salt by We are accafarating our furthar sodium reduction 10 address tha sadum
10% . adult products that do not content in our portfolo 10 maet tha YWHO target of 59 salt in 2 daly dlet
yet meet tha Nestle Nutritonal by 2020,
Foundation Profiing System critena.
Objective 2015
* Reduce the suger cantent in
chidren’s and teenager's breakiast
cereal beands 0 9g or less per
Reduce sugar eV, We hava achigved a 1otl sugar recuction of up to 20% 1o provide no

in our products

Objective 2017
Fusther reduce sugar contant by
10% m products that do not meet

et the Nestlé Nutritional
‘oundation Profiing System critena.

more than 59 suQar per senings in any Nesie Sreakfasr Coroal product
for chicren.

00 0°9lL

Reduce saturated
fats and remove
trans fats from our
products

Objective 2016

* Vo will furthar reduce our ssturated
fat content by 10% in products that do
nat yet meet the Nessia Nutritional
Foundation Profiing Systern criters.

* We will ensure that all new
products unched do not contain
trans fats originating from partially
hydrogenated oiis,

ANl our newly lsunched products contain no trams tats.

Wo will continue to further reformulate our products where relavant 1o maet our nutrition
polcies for saturated fat and wans fat.

Figure 4-42: Sample of Progress on Commitments Measurement at Nestlé
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4.2.8. AFIA International Company (part of Savola Group)

1. Company Background:

AFIA International Company is a core part of Savola Group Company, which is a
Saudi Joint Stock. It first started production in 1979, and currently manages a wide
range of market-leading brands in 30 countries. The company long-term goal is to
provide superior autonomy to the Savola Foods Company so that it can invest in
marketing, branding and in improving its range. With that in mind, they have
developed a strategy that includes four key fundamentals: defend, extend, build, and
incubate. The company’s values are: self-nourishment, interactive nourishment
(teamwork dynamics), and released nourishment (organizational culture). The AFIA
International Company was certified by several global organizations in quality such

as EMS 1SO 14001:2004, FS 1SO 22000:2005, and I1SO 9001:2008.

2. Interviewee Background:

The interview for AFIA International Company was conducted with two
interviewees. The first is senior department manager quality control with 30 years
professional and management experiences. His background is in chemistry and has a
master degree in Organic and Industrial Chemistry. The second interviewee is a
department manager of Total Productive Manufacturing (TPM) at the company with

15 years of experience as a process manager, maintenance team manager, and TPM
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manager. His background is in Mechanical Engineering, and he has a master degree

in Engineering Management.

General Questions Responses:

The interviewee preferred to respond with written answers to this section of the

interview, as shown below.

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“Somewhat.”

2. What are main success factors for lean transformation in Saudi Arabia?

“In my opinion the following are important factors:

>

YV V.V V V V V V V V V V

To develop road MAP

Flexibility

Full skill knowledge’s about systems, processing and products
Awareness

Ownership

Motivation

Team development

Involvement from all circles within the organization
Experience and expertise

Knowledge for change on business and customer voice
Skill

Loyalty

Discipline
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YV V. V V V

Attitude and culture

Job security

To upgrade knowledge

Communication; download business strategy

No time limits; it is a continuous improvements unless reaching to set target and

target always changeable

Can you please provide me with some examples?

“e.g., change, empowerment, Kaizen, multiskilling development”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“It depends, about five years.”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“Other factors:

>

vV V V V V V V V

Invest on human development,

Functional on job training,

Space for continues improvements,

Investment on R& D,

Full knowledge’s about processing and products
Knowledge development center,

To upgrade knowledge

Efficient Communication across the business

Cope with situation, not a rigid but flexible culture
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» Job security
> No time limits; it is a continuous improvement unless reach to set target and target

is changeable & it depend on company business and market strategy.”

4. Lean Transformation Level at AFIA International Company

Table 4-15 shows the responses regarding lean assessment at AFIA International
Company. The interviewee was asked to provide examples for each measure that is
implemented in his company. As result, the company has attained low level of lean
transformation as it will be shown below. Table 4-16 and figure 4-43 show that the
highest level of implementation at AFIA International Company is 50% in the culture
category. Meanwhile the company has low level in the other categories. There are
several areas of “opportunity of improvement” that can develop the lean transformation

level in the company.
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Table 4-15: Interview Responses for Lean Assessment at AFIA International Company

Mose than 9 yeans

Culture Response Deployment Response
Not Applied :“" ’\‘:P"'l"
Lexs than | year
Have their own wersion of the Toyota Less than | year Drive kean implementation fom the top 13 Years
Production System (TPS) that is not just a  |1-3 Yeass down 06 Yoars
document, but a significant part of the 4-6 Years T-9Years
company’s culture 9Years More than 9 yean
. Not Applied
Morsthen 9yeans Utiize consultans from established lean  [Less than 1 year
Not Applied companies ke Toyota as Senseis tobelp  [1-3 Yeans
Less thas 1 year guide their itial leaming and lean 46 Years
Recognize that developing a lean culture is a |13 Yeass mprovement. T Ve
kengthy process and that lean is never-ending [4-6 Yeass :'"':‘"1: =
- Not App!
T-9Years Less than | year
More than 9 years Implement lean in both mamufacturing and (143 Yeass
noo-raifactunng areas 4-6 Yeans
Engagement Response T-9Years
- Not Applied More than 9 years
Less than | year N Not Applied
Dedicate fifl-time resources to lean T3 Years grize that once they have nade Less than | year
3 progress on becoming kean internally, they |13 Yeans
proverrent 4-6 Yeass o . . :
Cyr— extend kan implmentation to their  [4-6 Yeass
ppliers T IYeurs
More than 9 years Moee than S yeans
Not Applied
Less than | year “Training Response
Seek 1o provide regular communcations on [1-3 Yeass - Not Appied
kan throughout the organization. 4-6 Yeass Less than | year
Te9Yens Invest in training for employees to lkeam 1-3 Years
More than 9 years about kean 46 Years
Not Applied T-9Years
Less than | year More than 9 years
- 1-3 Years ot Applied
Adopt HR policies that support lean goals 6 Yoo Leas than | year
Yo See the value in developag interral kean 1-3 Years
™ - keaders and Senseis. 46 Years
ore than 9 years o
T-9Years
Processes Response More tham 9y ean
Not Applied Drivers Response
) ) ) Less than | year Not Appled
Utilize vake stream mapping to idersify and |1-3 Yean Less than 1 year
drive improvement opporturitics -6 Yeans Use the Voice of the Customer (VOC) as a [1-3 Years
T9Years driver of improvements 46 Years
Moee than 9 years T-PYears
Not Applied More than 9 years
Less than | year Not Appled
Utiize standard work as the baselne for ~ [1-3 Yean ) )  flesstan lyear
. o cent 6 Yoors L‘ﬂl.t kann'n at a regular cadence todrive  |1-3 \'un
. Ovears continuous improvement ,H ?em
Mose than 9 years oA
= More thas 9 years
Not Applied Not Applied
Less than 1 year Less than 1 year
Utiize Hoshin Kanri or policy deployment (o [1-3 Years Utiize appropriate metrics and visunl 13 Years
align company goak and lean strategies 46 Years o 10 drive lean improvenments  [+6 Yean
7-9Yean T-9Years

More thas 9 years
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Table 4-16: Scores Summary for Lean Transformation at AFIA International Company

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 5 2 2.50 50%
Deployment 6 4 1.50 30%
Engagement 4 3 1.33 27%
Training 2 2 1.00 20%
Processes 6 3 2.00 40%
Drivers 6 3 2.00 40%

Figure 4-43: Lean Transformation Level at AFIA International Company

Drivers

Processes

Training
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5. Supported Documents:

The figures below were provided as supported documents for lean transformation
level at AFIA International Company. In addition, examples for some lean methods
that were applied are shown below. After analyzing these documents, it can be
concluded that the company has a good start toward achieving a successful
transformation to lean. The only missing part is to consider and involve suppliers.

This issue is very critical and might hinder them in attaining the desired level.

6. References:

> https://www.savola.com/en/about-us/savola/history

> https://www.universalhunt.com/company/afia-international-company

2 Morithily .| Monthly Yearly ; Monthly Monthly | .| Manthly
Produciivity | _ " | Quality (st |- Delivery Safety [ Mosmle | _
farget Target i Tarzet Target T3t
200 | Adherance to Audit schedule : ;
QFE & ol 4 (C ; B , g Safety Audit
SRUMT | TW, 55, VP, AM) S
150 Adherance to Training Kaizen
AdherencetoPM | 55 TOAN ’ ° o
WREREN i MSR schedule submission |
| Bt Score w,
S5, VPM, AM)

Figure 4-44: Sample of AFIA KPI's with Target
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Education & Training

B concrvmmoncomc

B sosvssormonsrio

Figure 4-45: AFIA’s TPM World Class Excellence Framework

HSE Maturity Phases

Figure 4-46: Health and Safety Executive (HSE) Maturity Model at AFIA
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Customer Voice

AIC Quality Depariment going to introduce a toll free
number to all customer to open a channel for end user
to share their:

v’ Comments
v' Complaints
v Suggestion
v Feedback

+966 920003881
The Number will be printed on label of the bottles.

AIC Marketing team is already in touch with consumers
via social media.

Now consumers can share their feedback and any
product related question with Afia team and they get
quick response from us.

Quality Assurance team provides technical backup to
marketing team if any query needs technical support.

v’ Facebook
v’ Instagram
¥ Tweeter

Are the social channels being used.

Quality Assurance team has developed a
customer questionnaire to provide a platform
to the bulk customers to share their concemn
and feedback about Product and Service

quality.

The Quesiionnaire is with Market research
team for their review, and after approval will
be distributed to alf bulk customers.

The frequency of feedback collection will be
twice in 2 year but customer can submit the
form if urges to share his concern/suggestion.
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Figure 4-47: Sample of AFIA’s Voice of Customer Scheme




4.3 Summary for All Multinational Companies

Table 4-17 summarizes the scores of the assessment for lean transformation level in
Saudi Arabian multinational companies. In addition, the mean, median, and standard
deviation were calculated for all multinational companies. The presented standard
deviation of each category is high, which shows high variation of each company from the
calculated mean. Figure 4-48 shows the lean radar chart for all multinational companies
and it can indicated that these companies have an average of 66.8% in process category
and 66.3% in both culture and training categories. These results reflect that Saudi
Arabian multinational companies have a good level of lean implementation for these
category and some companies like Toyota an P&G have a 100% implementation for

these categories.

Table 4-17: Scores and Statistical Summary for Multinational Companies

0o
00 o =
> | 22 | © z v o I S z 2 g
Category E = z 2 a g o = o 8 s =
33 (L) = = ]
22 = a > > =
w
Culture 50 50 60 60 100 70 50 90 66.3 60 18.0
Deployment 30 25 40 25 75 55 55 75 475 475 194
Engagement 27 47 33 40 67 47 60 74 49.4 47 154
Training 20 70 70 20 100 70 90 90 66.3 70 28.7
Processes 40 47 53 47 100 67 93 87 66.8 60 22.0
Drivers 40 60 47 40 53 53 73 93 57.4 53 16.8
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Lean Transformation Level at Saudi Arabian Multinational Companies

Drivers Deployment

Processes Engagement

Figure 4-48: Lean Transformation Level at Saudi Arabian Multinational Companies
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4.4 Data collection and analysis for Local Companies

4.4.1. Obeikan Investment Group

1. Company Background

The Obeikan Investment Group was established in 1982 and specializes in
offering integrated solutions including Business to Business (B2B), Business to
Consumer (B2C), and Business to Government (B2G) in Middle East and Africa in
specific industries: paper and board, plastic, liquid packaging, education and e-
learning, float glass, and real estate. Currently, Obeikan Investment Group exports to
more than 75 countries and has 7,500 employees. The group values include respect,
integrity, and fairness. In addition, its affiliated companies have obtained 1SO 9001,

ISO 18001 and 1SO 1400.

2. Interviewee Background:

The interviewee is a General Manager at one of the Obeikan Investment Group
companies. He is also the Business Excellence General Manager at Obeikan
Investment Group. His work experience is 18 years: four years at Obeikan Investment
Group, and nine years at P&G which is one a multinational company. He is a
proficient in lean manufacturing, continuous improvement, production planning,
supply chain management, strategic planning, and operation excellence business

strategy. He has a master’s degree in Chemical engineering.
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3. General Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“Before answering | would like to give a brief about my background. I worked in in
Saudi Arabia in two companies P&G Saudi Arabia for 10 years and Obeikan. In addition,
| have very strong connection with many companies in Saudi Arabia like our suppliers.
My feedback is that | have noticed that there is a vertical trend in Saudi Arabian
companies in starting using the journey of lean. Despite that some companies are not
doing it right, it is the time for lean not only to compete in the market but to survive
currently in the market. So for lean yes companies with different scale started the
journey and to there are many consultation firms in the floor which proving that how
much the market is growing here in Middle East in terms of lean.”

Then, he was asked to give a percentage for lean implementation level in Saudi
Arabian local and multinational companies; he responded:

“Local companies can be divided to three categories: small, medium, big or group
like Obeikan. For companies like us | consider it one of the moderate companies not
very big like ARAMCO, | would say not more than 60%. Small companies have no
thing and didn’t start lean, and more than 80% of the big companies are familiar with
lean. On the other hand, multinational companies there are working like hill on lean
because they are driven outside that the experience are validated and proven how much

return back to business; so, 100% of them are familiar with lean”
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2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“Here I will reply base on my experience at Obeikan and I won’t consider the
multinational companies. The first thing | would consider it as a factor is commitment
from top management. If there is no commitment from top management, it will never
happen, why? Lean transformation is not something easy and we know at the beginning
that there will be a lot of pain due to the culture change you are moving the whole
business to a different directions. Top management like CEOs have to feel the pain and
overcome with that pain and then cascade it to down until everyone believe in lean,
otherwise it will never success. Thus, commitment is the first factor. The second factor |
would say long term vision, we need to know where to go, how we track this and how we
will assess our movements to have the right intervention on time. The long term vision
helps to engage everyone in the company, and to have the right calibration and
prioritization across whole organization. So, long term vision is the second main success
factor. Third is mainly involvement of the whole levels in organization. This
involvement at the beginning should be transferred as an ownership, otherwise, it will not
success and be like two forces that going in different directions which will collapse the

organization.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“Not less than five years because it is a journey and it doesn’t end. Actually, in each
phase you will have values but the right values that followed global standards and to do

so you need more than 5 years.”
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4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“I would add working on organization’s behavior and culture in parallel to all lean
transformation which is consisting of building systems and capabilities. It is a key to
deliver sustainable transformation because otherwise it won’t be efficient and effective.
Moreover, | would say one of the enabling tools for Saudi Arabian companies is to
consider Saudi Arabia’s Vision 2030. In Obeikan we are working very fast to match our
strategy to the new strategies in Saudi Arabia. For example, the Saudi Arabia’s Vision
2030 engaged us to start working as a partner with General Electric to build a new
management system that is to develop a digitalization framework for lean transformation
to help companies to have a ready product to use for lean transformation in their

organization.”

4. Lean Transformation Level at Obeikan Investment Group

Table 4-18 shows the responses regarding lean assessment at Obeikan Investment
Group. The interviewee was asked to provide examples for each measure that is
implemented in his company. As result, the company has attained average level of lean
transformation as it will be shown below. Table 4-19 and figure 4-49 show that the
highest level of implementation at Obeikan Investment Group is 60% in the training
category, then 55% for deployment and 50% for culture. However, the company has low

level in engagement category as 40%.
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Table 4-18: Interview Responses for Lean Assessment at Obeikan Investment Group

Move than 9 years

suppliers

Not Apphed

Not Applisd Not Apphed
1 3 Less than | year Less than 1 year
Have their own version of the To)m : Drve lean implementation fom the top 1-3 Years
Production System (TPS) that is not justa |13 Yeans down 6 Years
document, but a significant part of the 46 Years T-9Years
compary's culture 79Yeas More tham 9 years
. Not Apphed
Mote than 9
Madnkid i Utilize consultants from established kean Less than 1 year
Not Applied companies ke Toyola as Senseisto help 143 Yeans
Less than | year guade therr mitial karmmg and lean 4-6 Yean
Recogrize that developing a lean cullure is a [1-3 Yean mprovement, T-9Years
lergthy process and that lean is never-ending |4-6 Years Move tham 9 years
- av, Not Apphed
FYen Less than 1 year
Move then 9 years Inplement kean in both mamufactuing and |15 Yeans
non-mandachring areas 4-6 Years
Engagement Response oYean
Not Applied More thaa 9 years
Less than | year Not Apphed
Dedicate fill-time resources to Jean 13 Years Recognize that once they have made Less than 1 year
Tprovement 16 Years progress on becoming kan internally, they  [1-3 Yean
Cm— should extend kean impkmentation to their |46 Years
T-9Yenrs

More thaa 9 years

Less than | year

Training

Response

Seek to provide regudar commumications on [1-3 Years Not Applied
kean throughous the organization. 4-6 Years Less than | year
T-IYens Invest in training for employees to leam 1-3 Years
More than 9 yean about lean 4-6 Years
Not Applied T Years
Less than | year More than 9 yeans
- 13 Yeass Not Applisd
Adopt HR policies that support kan goals rwrg—— Less than | year
TOYeus See the value in developiag intermal kean 1-3 Years
Lk - -
More than 9 years and S ek
T-9Years
Processes Response Toenn o

Utikze vahe stream mapping to identify and
drive Improvement opporturitics

Not Applied

Less than | year

1-3 Years

4-6 Years

T9Yeurs

More than 9 years

Utikze standard work as the baselne for
contirous fmprovement.

Not Applied

Not Apphed

Less than 1 year
Use the Voice of the Customer (VOC) as a 143 Years
driver of mprovements 4-6 Yean

T-9Years

More tha 9 years

Less than | year

143 Yeass

46 Yeans

Utilize kaizen at a regular cadence to drive

T-9Years

contirous improvement

More than 9 years

Utikze Hoshin Kanri or policy deployment to
align company goals and kean strategies

Not Applied

Not Apphed

Less than 1 year

1-3 Years

4-6 Years

TIYears

More thaa 9 yeans

Less than | year

1-3 Years

4-6 Years

Utilze appropeiate metrics and visual
management to drive lean improvements

T9Yess

More than 9 yean

Not Apphed

Less than | year

1-5 Years

4-6 Years

T-9Years

More than 9 years
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Table 4-19: Scores Summary for Lean Transformation at Obeikan Investment Group

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 5 2 2.50 50%
Deployment 11 4 2.75 55%
Engagement 6 3 2.00 40%
Training 6 2 3.00 60%
Processes 7 3 2.33 47%
Drivers 7 3 2.33 47%

Lean Transformation Level at Obeikan Investment Group

Drivers

Processes

Culture
100%

Dadl

Training

Deployment

Engagement

Figure 4-49: Lean Transformation Level at Obeikan Investment Group
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5. Supported Documents:

The figures below were provided as supported documents for lean transformation
level Obeikan Investment Group. In addition, examples for some lean methods that were
applied are shown below. After analyzing these documents, it can be concluded that the
company has a good start toward achieving a successful transformation to lean.
Moreover, top management at Obeikan Investment Group is very supportive to lean

transformation as it is noticed in their leadership system and strategic plans.

6. References:

> http://www.obeikan.com.sa/
> https://www.linkedin.com/company-beta/2307165/?pathWildcard=2307165
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Obeikan Quality Pillar

Whatis the progressive quality pillar mission?

The aim of PQ is to develop and suppott the Zero defect system.
1. The system is often unable to detect and dynamically eradicate problems.

1.1 The quality culture generally stems from a certification system (Process and product

1.2 But it is often confined to an anomaly recording procedure and fire fighting action
implementation

1.3 The re-occurrence of anomalies is due to the inability of the system to detect and
prevent them

1.4 This system does not fit with various daily events (unplanned events, new process and
product, Iaborturnover...........,:.....}

2. The Progressive Quality Pillar drives us into the systematic process of loss eradication.
2
2.1 Identifies, deploys and quantifies the off-quality cost’s sources
2.2 Develops the Know-How and support teams in eradicating the losses through an
approach suited for the level of losses.
2.3 Switches mindset from product quality control to process control and then to an
efficient conditions management system to hold the gains.

3. The PQ Pillar comhines the relevant pillars for eradication.
3.3 internal quality e.g..process scrap, quality loss, material yield, overusage, rework,
downgrade, second quality, selling price cut, obsolete products, overproduction, unsold
products
3.2 Inspection “QC" e.g... tests, samples, control operators, measurement system tools,
Product SPC
3.3 Prevention “Quality Achievement” e.g... standardization and SPECS, Poka-Yoke,
Inspection operators, Process SPECS, Quality system and training.
3.4 External Quality “Off-Quality” e.g..... Claims, Complaint, returns, Replacement
3.4.1 External Quality “satisfaction measurement, e.g.... finished product audit and
customer satisfaction score

Figure 4-50: Obeikan Quality Pillars
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The progressive quality_pillar develops the know-how _and _support _teaims in

eradicating the guality related loss thra 3 phases:

Phase 1 Restore

= Restore and maintain the process condition

AsE OV
= Repetitive defects analysis and elimination
* A single defect analysis

Phase 3 Innovate
=  Analysis & elimination of chronic & potential defects

Obwilian Progressive Quality pillar roule goes thia 6 steps:

Analyze claims and waste and define targets and vision

Reduce claims and waste through restoration of the quality system
Reduce claims and waste through restoration of known conditions
Reduce claims and waste through process improvement

Reduce claims and waste through advanced problem solving

=L L

Introduce and manage the Zero waste system

= Understand the situation and select the topics “track the # of defects and defect modes”

Figure 4-51: Obeikan Quality Pillars Route

, Customer
atgld Bisetls Focu Leadership

Innovation
Communication ‘
&
Teamwork
Continuous Drive for
arnin
Le 9 Results

PRODUCTION
SYSTEM PILLAR

EF=SO

Figure 4-52: Obeikan Production System Pillar
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Implementation

Visual Management

Figure 4-54: Sample of Visual Management at Obeikan

Iimplementation

Level of Standardization
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Figure 4-55: Sample of Standardization at Obeikan
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1.

2.

4.4.2. Aquat Foods (Al Baik)

Company Background:

AQUAT Food is an associated company with ALBAIK which is one of the
largest food industries that has a manufacturing base industry and food services in
Saudi Arabia. ALBAIK started in 1974, and in the year 2000, AQUAT Food was
licensed to be a producer of ALBAIK food requirements, inaugurated a state-of-the-
art food processing factory. The company serves more than 50 locations in diverse
cities in Saudi Arabia. Missions of the company include following the highest
standards of food safety, service and quality, providing the most competitive value
possible, and hiring and dealing with highly motivated, successful and ethical team
members, suppliers, and franchisees. AQUAT was awarded 1SO 22000:2005
certification for its food safety management systems as the first food services firm in

Saudi Arabia that has attain this level.

Interviewee Background:

The applicant for this company has 11 years of experience as a quality assurance

manager. His bachelor degree is in Microbiology and Environmental Sciences, and then

he has a post graduate diploma in Total Quality Management. In addition, he has a

technical diploma in Statistical Process Control and a Six Sigma Green Belt.
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3. General Questions Responses:

The interviewee preferred to respond with written answers to this section of the

interview as it shown below.

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“Yes, to some extent, it may not be remarkable in majority of organizations, but
international exposure of Saudi Businesses by means of multiversity of work force and
joint ventures with international firms may have contributed to the promotion of lean
concept of some companies, particularly with the ongoing growth of sustainability
thinking and the need to optimize resources.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“Main success factors include but not limited to the following:

- Management commitment and involvement

- Training and education

- Employee participation and empowerment, and their job security and respect.
- Alignment to strategy and long term objectives

- Customer involvement, supplier involvement, cross functional integrations,

- Use of technology

- Environmental awareness and social responsibility.”
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3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“Five to seven years.”

4. Are there any other key points that related to lean transformation in Saudi Arabia or

any other developing countries that you would like to add?

“Yes, may be cross functional resource utilization projects and joint investments in
infra - structure in human development projects within defined future goals that tailored

to implement lean concept on national level.”

4. Lean Transformation Level at Aquat Foods (Al Baik)

Table 4-20 shows the responses regarding lean assessment at Aquat Foods. The
interviewee was asked to provide examples for each measure that is implemented in his
company. As result, the company has attained perfect level of lean transformation
compared to other local companies as it will be shown below. Table 4-21 and
Figure 4-56 show that Aquat has 87% in engagement and drivers categories, and then
80% in the training category. Moreover, it has 73% in processes, 70% in culture, and

60% in the deployment categories.
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Table 4-20: Interview Responses for Lean Assessment at Aquat Foods (Al Baik)

More than 9 years

Culture Response Deployment Response
’ Not Applied
Not Appled Less than 1 vear
Have their own version of the Toyota Lese them 1your Drive lean implementation from the top 1-3 Years
Production System (TPS) that is not justa [1-3 Years x | |down 36 Years
docurmertt, but a significant part of the 46 Years T9Yenrs
company's culture *9Years More than 9 years
Not Apphed
Mo them 9 yeurs Utikre corsulta fom blshed lean Less than | year
Not Appled companies ke Toyota as Senseis to help 1-3 Year
Less than 1 year suade their mstial kaming and lean 4-6 Yean
Recognize that developing a lean culture i a [1-3 Yean Trprovement. TS Yo
kengthy process and that lean is never-ending [4-6 Yeass More than 9years
S— Not Applied
T-9Years Less than 1 vear
More than 9 years X Tmplement kean in both mamuficturing and 1-3 Years
A o non-manufacturing areas 4-6 Years
Engagement Response e
Not Applied More than 9 years
Less than | year . Not Appled
Dedicate fill-time resources to Jean 13 Yours Recognize that omf they ln‘\c macle lnl.ﬂlm 1 year
provenent 36 Years progress on btcon.lg lean nu.ml). lh:y 1-3 Yean
T shoukd extend kan mrpk 110 their  [4-6 Yeans
T Years .
More than 9 years Supphers e
- y X More than 9 years
Not Applied -
Less than | year l‘l‘lm g Ruplﬂ
Seek to provide regular commumications on [1-3 Years = ot Applied
kean throughout the organization. 4-6 Years Less than | year
-ears Trvest in trainag for enployees to keam 13 Years
More than 9 years X about lean 4.6 Years
Not Applied T Years
Less than | year More than 9 years
. 1-3 Years Not Applied
Adopt HR policies that support Jean goals - Loss than | your
T SYears See the vale in developag irfermal kan 1+3 Years
tead P -
More than S years and Serseis. 4.6 Years
T ears
Processes Response Mooe dan 9 peens
Not Applied Drivers Response
‘ . Less than | year Not Applhed
Utikze vake stream mappng to xentify and  [1-3 Years Leas than 1 year
drive Inprovement opportunitics 4-6 Years Use the Voice of the Customer (VOC) asa [1-3 Yean
T-SYears X | |driver of mprovements 4-6 Yean
More than 9 vears T-9Years
Not Applied Mowre tham 9 years
Less than | year Not Applied
Utilize standard work as the baseline for ~ [1-3 Years » _  [hezethan dyear
contimuous mprovement. 6 Years Utilize katzen at a regudar cadence to drive  [143 Years
o Years COMRINUOUS. inproverment f-:‘\"e.n
T 9Years
M y )
’om'hlé9)“u - L More thas 9 yean
Not Applied ot Apphed
' ) ) ) Less than | year Less than 1 year
Utikze Hoshin Karei or policy deployment to [1-3 Years X Utilize appropriate metrics and visual 13 Years
align company goak and kean strategics 46 Years management to drive kean improvements 1-6 Years
7-5Years T-9Years

More thas 9 years
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Table 4-21: Scores Summary for Lean Transformation at Aquat Foods (Al Baik)

- Total Score of Each |No. of Questions Each Ratio Implementation
gory Category Category Level
Culture 7 2 3.50 70%
Deployment 12 4 3.00 60%
Engagement 13 3 4.33 87%
Training 8 2 4.00 80%
Processes 11 3 3.67 73%
Drivers 13 3 4.33 87%
Lean Transformation Level at Aquat Foods (Al Baik)
Culture
100%
Drivers Deployment
Processes Engagement

Figure 4-56: Lean Transformation Level at Aquat Foods (Al Baik)

Training
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5. Supported Documents:

The following figures below demonstrate the values for the company and
customer feedback. Although Albaik values do not seem to be very supportive to
lean, the information provided in the interview and the assessment for the company
indicated that Albaik has a good level of lean transformation, and even better than
some of multinational companies. The customer feedback survey and other tools to
get the customers’ feedback that Albaik offers are supportive to what the company

has achieved in the assessment regarding the VOC.

OurValues
Corporate
The ALBAIK Cufture is and has aays been based on 4 main pillars finstilled by the Iate Shakour AbuChazalah -

-» Message fromthe Chairman
Trust - QurVision & Mission

AtALBAIK we are commitisd 0 3ways be Moral in 3l our dealings, Transparent sbout all our actions and Honest in 3l - OurValues
NIEF3CHONS 3G 3NNOUNCEMENTS
- The ALBAIK Promise

Respect - Expansion through

ALBAIK is built on Respectwifh each and every one of fy t2am members being commitizd 10 setiing 3 good Franchising
T round through 3 Self Disciplined st g Helpful o anyone in n2ed, being Humbie m
evenything we say and do. and weth 3 Fair and Empathetic manner o svsryone we sene

Team Spirit Check Out
Our Menu

ogether o contisuously piant those

with 3 Positive Attitude sbout Select Meal 0

Cur brand is buit on Team Spirit through our commitment and &
MWBAMMs and tomers lips every time, eve

verything we do for 3 healthy work environment

Visw our menu -
Always Striving for Excellence

Striving for Excelience is the heant of what ALBAIK aiways aims to achieve. Puting MVIMMMs and WOOOWs on the lips

of our customers ver T res extrame commitment from all our feam members CaII Us
parners 3nd stakeholds our customers with the ultimate ALBAIK expenience TO" Fl'ee

800 2 7245

Figure 4-57: Albaik Values
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CUSTOMER FEEDSBACK

Your satisfaction is our ultimate goal. Please take a moment
to share your comments and suggestions

Service &

Needs

Improvement e Fair e Good e Excellent

Quality of Service
Cashisr

Countsr

Dining

Speed of Service
Cashier

Counter

Dining

Order Accuracy

Food 4+

Cleanliness & Atmosphere

+

Your comments and suggestions 4+

-

Figure 4-58: Customer Feedback Survey at Albaik

6. References:

> http://www.albaik.com/en
> https://en.wikipedia.org/wiki/Al Baik
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4.4.3. Almarai Company

1. Company Background:

Almarai Company started in 1977, and according to the company profile on
LinkedIn, it is the largest integrated dairy foods company in the world. The company
has around 42,000 employees servicing around 100,000 retail outlets with a turnover
that exceeded 13.8 million in 2015. Almarai has obtained 1SO 22000 accreditation

for its dairy farms, and 1SO 9001-2000 for its all divisions.

2. Interviewee Background:

The interviewee for this company has 16 years of experience in different
companies in the UK and Saudi Arabia. He worked for six years as a team leader at
Toyota Motor Manufacturing Company in UK. In addition, for the last seven years
he has been a Lean Process Control Manager, an Operational Excellence Manager,
and currently he is a Senior Business Excellence Manager. His bachelor’s degree is

in Civil Engineering, and his master’s degree is in Operation and Supply Chain.

3. General Questions Responses:

1. Do you think organizations in Saudi Arabia are familiar with lean?

“From what I see it is about the people’s interest, it depends on If companies want to

have a climate change and looking for improving their quality and economy.”
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Then, he was asked to give a percentage for lean implementation level in Saudi

Arabian local and multinational companies, he responded:

“l wouldn’t know exactly I know that companies like ARAMCO and Obeikan have
started and achieved good level. I actually cannot give number for the company.”

Then, he was asked how about Almarai as a local company can you give a
percentage, he responded:

“I believe we have a great understanding of lean. To give a percentage for local

companies as in my own opinion | would estimate that for local company as 5% and for

multinational company I don’t know”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“Willing to change, top down support, and level of competency with techniques. I

think these are the main three drivers.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“l properly say 12 months.”
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4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“I think it is important to work on people’s development and focuses on making lean

as a part of their DNA.”

4. Lean Transformation Level at Almarai Company

Table 4-22 shows the responses regarding lean assessment at Almarai Company. The
interviewee was asked to provide examples for each measure that is implemented in his
company. As result, the company has attained an average level of lean transformation as
shown below. Table 4-23 and Figure 4-59 show that Almarai Company has 60% in
training, 50% in processes, and 47% in drivers categories, which is a good level of
implementation. In addition, the company has a low level in in culture, engagement, and

deployment categories.
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Table 4-22: Interview Responses for Lean Assessment at Almarai Company

Not Applied
Not Applied Less l:P- 1year
Have their own version of the Toyota Less G 1 your Drive lean implementation fom the top 13 Years
Production System (TPS) that is not just a  [1-3 Years down 6 Years
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con'pan_\'s culture %9Years More than 9 years
Not Applied
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Not Applied companies e Toyola as Senseis to help 13 Years
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Less than 1 year

More than & years Tnplement lean in both mamfctiring and — [1-3 Years
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Cr = See the vake i developing intermal kean 143 Years
ead and S i 46 Years
More than 9 yean —
T-9Years
P— R Ny n 2 m More than 9 yean

Utikze vakie stream mapping to identify and
drive Inprovement opporturities

(Not Appled

T

Less than 1year

1-3 Years

4-6 Years

T9Years

Use the Voice of the Customer (VOC) as a
driver of inprovements

Mose than 9 years

Utikze standard work as the baselne for
continuous improvemert.

Not Applied

Not Applied

Less than | year

1-3 Years

46 Years

T Nears

More than 9 years

Less than 1 year

1-3 Years

4-6 Years

Utikze kaizen at a regudar cadence to drive

7-9Years

contEnows mprovement

More than 9 vears

Utikze Hoshin Karri or policy deployment to
align comparry goals and kean strateges

Not Applied

Not Applied

Less than | year

13 Years

4-6 Years

T ears
Maore than 9 years

Less than 1 year

1-3 Years

Utikze appropriate metncs and visual

4-6 Years

management to drive kean improvements

T-9Years

More than 9 yeans

Not Applied

Less than | year

1-3 Years

4-6 Yeary

T-Years

More than 9 years
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Table 4-23: Scores Summary for Lean Transformation at Almarai Company

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 3 2 1.50 30%
Deployment 7 4 1.75 35%
Engagement 5 3 1.67 33%
Training 5 2 2.50 50%
Processes 9 3 3.00 60%
Drivers 7 3 2.33 47%
Drivers Deployment
Processes Engagement

Training

Figure 4-59: Lean Transformation Level at Almarai Company
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5. Supported Documents:

The figures below were provided as supported documents for lean transformation
level at Almarai Company. In addition, examples for some lean methods that were
applied are shown below. After analyzing these documents, it can be concluded that the
company has a good start toward achieving a successful transformation to lean.

Moreover, top management is very supportive to lean transformation as it is noticed in

their leadership system and strategic plans.

The World Class roof

World Class
OEE >85%
TRIFR <5

I Teamwork 55 VPM e A A A I

Improvement

I Health & Salety

I Leading & Managing Change

I CPP Business System (Hoshin Kanrl)

Common OE Language / SOP’'s / competency assessment / Engagement
OE Leadership capacity & capability (Almarai Lean Initiative Program).

i 7.. ~
Almaral

Figure 4-60: Almarai Operational Excellence Strategy
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RMS Implementation | Jars End Of Line Range extension Mozzarella 180mlLaban | 2= 450bpm 1.75 Crifical Capacity
Consumption of new Crates & ‘ Nulomation of Saghiri and Shredding filling line liter Juice Filling Projects for 2015
>8mt | week Pallets Nijoom Brands pgrade 850bp Line Ramadan

HEALTH & SAFETY SUSTAINABILITY
+ No fatalities. * Meet or better LIP budget :
+ Drive and Maintain TRIFR to Workd Class levels » 28% reduchon of dumps & wite offs against 2014 actual
+ Embed the Near Miss Reporting System : 1'3;*];3‘%”::;!1& m ‘oof nE"d;(r‘raﬁo.
+ Build Risk Assessment  Hazard Analysis Compatency g : o
+ LOTO Gompliance is part of our DNA » DAF disposal waste development.

i d v » Support business continuity planning.
Standardised Iniatives fo embed Monthly Safefy Brefs < Reliioe i | Gesas.

QUALITY
+ Maintain World Class — First time release
+ 5850 AIBI Audit scores in all depts.
+ Unannounoed AlBI Audits,
+ Reduction it CPM across all nes.
» Reduce Foreign Body Complaints.
+ Management Review / Project Trust.

PRODUCTIVITY
PEOPLE « Meet or befter the 2015 operaons budget
|+ Improve Staf retention measured against prior year. « Operational Excellence is part of our DNA.
» Staff Engagement - Introduction of The 12 elements of Graat Managing « Operational Exceflence Stralegy deployment.
« Promotion will be based on Compatency, not length of service. = 5% improvement in OEE 168 on each fine.
« Training wil be for an identified need, not for the sake of training, « Confinuation of Stages 1 & 2 of the Aimarai Lean Inifiative Program.
« |dentdy & Mentor Saudi Stars. « Deployment of Laan Tools & Techniques for Focus (mprovement
« »20% Saudis i E Grade Positions, Iniiatives:-
« Continue Local Meefings and Quarerly Team Brefs, « Loss & Waste + Debottlenecking
« Support an overallincrease of Operations' Localisation to >25% « Set Up Time Reduction « CIP Optimisation
\ Ly + DMAIC « Speed Profiing

« 55

Butierina Tetra Wedge BMD New PromoLadies i ETT & CSRT;’ 2850t Mk & Zabadh
Tub fine Botfle Store Section i i Laban >60 ppe

Figure 4-61: Almarai 2015 Manufacturing Focus - Development of Hoshin Kanri
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£S5 Audit Summary — CHF EMD, Filling - 19/03/15
Attendess: OO0, X004, 200X, |

Audit Score: 434 Prior Audit Score: MNIA Mext Audit oz/o4f1g

£S5 Area Audit Score — Radar Chart

—m—(2/03/2015

£S5 Audit Score - ¥TD

100FG -

Bl 1
B0% 1
T A
B0 4
R
403 4
30
20
10% 4

»
0%

B NN . X oo " o o PRSPPI
Q@:;,‘G&b -H%ﬁuﬁ@iﬁ’,ﬁ @b&”@%? dﬁéﬁ"g'\m it i LR

——Scare

Figure 4-62: Almarai 5S Audit Summary (Part 1)
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Summary of Mon Conformances from Audit

Sart

*  Excess matenals keptinworkshop and inoffice.

*  Moinformation, notices or KPIs posted

* Mo Cleaning equipment svailable. Reliance on getting equipment from Production

* A number of obsoleteslow maoving items kept in workshop (UHT bends, hoses & polycarbonate sheets)

Setin Crder

*  Molocation indicators. Mo map of where things are. Shelves had no location indicators to highlight what
itemns are to be stored in specific locations

®  Mominfmax quantity indicators

®*  PMoline markings/demarcation

*  Waste oil drum not clearly labelled to indicate contents

®*  Floor not clean

®* Mot all machine surfaces have besn cleaned
®*  Regularcleaning isnot evident

*  \Walls were dirty

*  Shelves in Oil Cabinet not clean, and were oily.

Standardise

* Mo Area standards are posted in the area

*  PMocleaning schedule (with assigned responsibility to team membsers) is available.
*  Ares standards are not being followed [can't be done if it’s not posted)

*  Ares procedures are not posted

*  Ares procedure is not being followed fcant be done if it's not posted)

Swstain

*  Blank g5 audit shests are not available

* Mo g5 audit roster (needs to include all members of the team, and not just the managers).
*  gSresults are not posted inthe area

®*  Mon conformance sheet is not available

*  Moimprovement since last auvdit (mote — this was the initial audit)

Figure 4-63: Almarai 5S Audit Summary (Part 2)
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"Lean bo Green Belt Project

IBL Bakery Raw Material Flow
T&L CPP

Almarai Continodies Exceflence

Ashok Sarkar’s six signa Green Belt Project and with cross

functional cperziona support, has seen anumber of successfully implemented
improvement actions. The identified KPl improvements will provide a cost benefitto the
business, which will be monitored for the next 12 months.

v 70% reduction of inter warehouse Pallet and
Reefer transfer for local suppliers

v' Reduced double handling of stocks

v Improved stock visibility to maintain FIFO

v" Supports planning of warehouse capacity

dddr

M2 pe

© 8 ¥ %85 858 3
No of Reefer Transfers

No of Pallet Transfers
. oEEBEEEE

www.almaral.com

Figure 4-64: Sample of Almarai Lean Six Sigma Green Belt Project
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aclyol

Almarai

Almzrai Confimadus Extedence

The Destuffing DMAIC Team have successfully completed

their Yellow Belt Project.

By applying e DMAIC melhcdolegy they haveidentified and implemeniad a numberof
improvements fo ine existing process.

Theproject's goalwas to enstire al overseas shipments are destuffed, prior
to defivery o Manutachuring locationsin Jeddah &Al Knarj, thereby reducing
ihe costof 3% parly havlage (diveriing Irips direct fo site} andthe cost of
palels being diveried io externalwarehousing.

By ideriifying existing problems andheir root causes, the feamhave
implemenied anumber of actions fo achieve this goal

Oneof ihe key drivers for the improvementi, and o ensure sustainabdity, was
the introduction of SOPs in both Jeddah and Dammam Destuffing facilities.
Anctherkey defiverable of this project hasbeenthe identification of a furiher
3 DMAIC projects tat could add furiher enhancement: o

o) P -;f:* ——DrarsdPallsts  —No.of DberiedTrps
A e

Oeire sz Arsyse

g

&
No af Liverted Trips

B

www.aimaral.com

Figure 4-65: Sample of Almarai Lean Six Sigma Yellow Belt Project

6. References:

> https://www.linkedin.com/company-beta/218694/
> http://www.almarai.com
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4.4.4. Arabian Chemical Terminals (ACT)

1. Company Background:

ACT started in 1985 as a family business operated by Mobil Saudi Arabia which
then now called ExxonMobil for 15 years. Then, the company became under Reza
Investment Group which has around 4000 employees. In 2012, the group developed
a Bulk Liquid Chemical Terminal, which serves the petrochemical industries in the
area by receiving, storing, and re-delivering petroleum based products and liquid
petrochemicals. The company now owns two terminals in Saudi Arabia with 51 tanks
and three jetties. ACT has adopted the process approach advocated by ISO

9000:2005 and fulfilled 1SO 9001:2008 requirements.

2. Interviewee Background:

Interviewee from this company has more than 10 years working experience in
Netherland and Saudi Arabia. He worked for six years as a Business Development
Manager in one of the company’s terminals. He holds a PhD in Strategic

Managements and Entrepreneurship and has a mechanical engineering background.
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3. General Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“Not really, I think no.”

Then, he was asked to give a percentage for lean implementation level in Saudi

Arabian local and multinational companies, and he responded:

“Of course international companies buy lean like Toyota; it is made by them.
However, 1 don’t know the percentage in Saudi Arabia. I would say multinational
companies in Saudi Arabia are familiar with lean with level of 80% and local that | have

seen with level of less than 20%”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“l have introduced the following critical success factors in our company:
» Fist is to train the involve people. All stakeholders need to be trained. They
have to be aware about lean to make it success.
= |mplementation overall of the company. Lean for a company is not a subject
of one department, it is overall or nothing.
= Keep on tracking it.

= Reward for achievements.”
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3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“Two years.”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“Well, often people misuse the term of Lean with Lean Six Sigma. However, | think
for a successful lean transformation in Saudi Arabia, it is important to implement Six
Sigma. This is common in Holland and the U.S. T think and I don’t see that here in
Saudi. For example, the company should approach Six Sigma projects in addition to

Kaizen, 5S, Hoshin, etc.”

4. Lean Transformation Level at Arabian Chemical Terminals

Table 4-24 shows the responses regarding lean assessment at ACT. The interviewee
was asked to provide examples for each measure that is implemented in his company. As
result, the company has attained an average level of lean transformation as it will be
shown below. Table 4-25 and Figure 4-66 show that this company has 50% in training,
50% in culture, and 47% in processes. In addition, the company has low level in

engagement categories as of 20%.
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Table 4-24: Interview Responses for Lean Assessment at Arabian Chemical Terminals

More than 9 years

N Not Applied
Not Applied Less than | year
Have their own version of the Toyota Less e 1 your Drive lean implementation from the top 1.3 Years
Production System (TPS) that is not justa |13 Years down 3.6 Years
document, but a significant past of the 46 Years x 7-9Yeans
company's culture 7.9Years More than 9 years
More than 9 years . Not Applied
Utilize consultants from established Jean Less than | year
Not Applied compamnes like Toyota as Sersess to help 1-3 Years
Less than | yeas muade their rutial kaming and Jean 46 Years
Recognize that developing a Jean culure & a [1-3 Years x | [fprovemert. T-FYears
kengthy process and that kean is never-ending | s-6 Years More than 9 years
- Not Applied
) Less than | year
More than 9 years Tplement lean in both mamdacturing and — [1-3 Years
X 73 ST non-marnufacturing areas 46 Years
Engagement Response Ve
Not Applied Y More than 9 years
Less than | year Not Applied
Dedicate fill-time resources to kan 13 Years Recognize that once they have made Less than 1 year
improvement 36 Years progress on becoming kean intermally, they  |1-3 Years
S SYears should extend lean implementation to ther |46 Yeans
More than 9 years suppliers 9 Vesrs
- More than 9 years
Not Applied
Less than | year W wm
Seek to provide regular commumications on [1-3 Years - ot Applied
kean throughout the orgarization. 46 Years X Less than | year
T-Years Invest in training for employees to leam 1-3 Years
More than 9 years about lean 4-6 Years
Not Applied X 7-Hears
Less than | year More than 9 years
R 13 Years Not Applied
Adopt HR policies that support kean goals e Ton Less than 1 year
9Years See the vale in developing intemal kean 1-3 Years
Lead, . =
More than 9 years and S :::"‘""
’ cars
Processes Response Bore than 9 car
Not Apphed Drivers Response
Less than 1 year Not Applied
Utilize vakie stream mapping to iderfify and |1-3 Years x Less than | year
drive improvement opportunties 4-6 Years Use the Voice of the Customer (VOC) asa [1-3 Yeans
T-9Yeans driver of mrprovenents 4-6 Years
More thas 9 yeass T-FYears
(Not Applied More than 9 years
Less than 1 year Not Applied
Utikze standard work as the baselne for 1:3 Years ; . ) L‘".“"“ 1year
contimous inprovemers. 6 Years x 1 n‘in lume'n at a reguar cadence to drive |13 \'nn
T OYears COntinuous. inpeovernent 4.6 Years
T Years
'\fo"d- Syen More than 9 years
Not Applied Not Apphed
; . . . Less than 1 year Less than | year
Utikze Hoshin Kanri or policy deployment to[1-3 Years X | |Utikze appropriate metrics and visual 3 Yeors
align cormparty goals and lean strategies 46 Years management o drive kean improvements 46 Years
T-9Years TS Years

More than 9 years
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Table 4-25: Scores Summary for Lean Transformation at Arabian Chemical Terminals

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 5 2 2.50 50%
Deployment 6 4 1.50 30%
Engagement 3 3 1.00 20%
Training 5 2 2.50 50%
Processes 7 3 2.33 47%
Drivers 4 3 1.33 27%

Processes

Drivers

Training

Deployment

Engagement

Figure 4-66: Lean Transformation Level at Arabian Chemical Terminals
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5. Supported Documents:

Figures below were provided as some of the supported documents for lean
transformation level at ACT. After analyzing these documents in addition to the
information in the interview, it can be concluding that the company has a good start
toward achieving a successful transformation to lean. Moreover, top management is
very supportive to lean transformation as it is noticed in their leadership system and

strategic plans.

SOPs are based on PDCA philosophy.

020

The 4-steps of the Deming Cycle are defined as follows:
1. Plan: Here we create the plan to revise business process components to improve results.

2. Do: Implement the new process or processes. This is often done on a very small scale
(remember it's small, continuous, incremental improvement we're after).

3. Check: Measure the improvements.

4. Act: Analyse differences in expected improvements, actual improvements, and previous
state. Based on this, determine where your next improvements will be made. Here we
also look at the mistakes made in executing the Deming Cycle and take action so we
don’t make those same mistakes next time.

Figure 4-67: One of the Quality Management Concepts in ACT
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Process or

Project

‘ Determine required level of quality for

R i -

the process or project

\

] ‘ Determine procedures & methods
required achieve desired level of

D —

quality

e

J

>

NO

characteristics

‘ Establish methods and criteria for
monitoring & measuring key

—

Establish tolerances and rejection

characteristics

i i

Collect Data

Analyze Data

Adverse trend/critical imit

Contract/Policy
Customer Requirement
Programme
Regulatory/Statutory
Best Practice

Self-assessment/Audit
Process Reviews
Programme Reviews

Test/Inspection Results

Objectives
Risks

Customer Complaints

Risk Assessment
Non-conformity

Frequency

1w

Opportunity for
improvement reached?

YES

Corrective &
Preventive action \

\....__/‘_‘

Figure 4-68: Quality Planning Process Map Followed in ACT
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Operational Excellence

ACT values safety over production as the main asset for its manpower. In another word, ACT cares for
each employee working in any ACT facility. To ensure the safety of each person, reliability of equipment

and the quality of production, ACT put in place the “Tenets of Operation™;

* Never operate equipment outside of design or environmental limits.

* Always move to a safe, controlled condition, and seek assistance when a situation is not
understood.

* Always operate with safety devices in service.

s Always follow all safe work practices/procedures and act to stop unsafe conditions and actions.

¢ Always produce a product that meets or exceeds your customers' requirements.

* MNever contaminate or compromise a dedicated system.

* Always report environmental, health, and safety compliance information accurately and on time.

* Always address abnormal conditions and clarifyfunderstand procedures before proceeding.

* Always follow written procedures for high risk or unusual situations.

* Always involve people with expertise and firsthand knowledge in decisions, improvements and

changes.

Tenets are intended to protect people, the environment, and equipment based on three common sense

principles:

* [0 T SAFELY or NOT AT ALL!
« THERES ALWAYS TIME TO DO IT RIGHT!
* |FITSWORTH DOING, DO IT BETTER!

Figure 4-69: Operation Excellence at ACT

6. References:

> http://arabianchemicalterminals.com/
> https://www.linkedin.com/company-beta/8389747/
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4.4.5. Oil Company in Saudi Arabia

The name of this company is not stated based on the interviewee’s request.

1. Company Background:

This company is a large-sized Saudi company which was founded in 1988. It is
the world's largest oil and gas company. It has a fleet of oil tankers and invests in
refineries, marketing, and distribution ventures in other countries such as the USA,
Japan, South Korea, and China. Number of employees in this company is around
70,000 in its diverse locations. All departments and refineries are 1SO certified; for
instance, the Environmental Management System (EMS) is based on 1SO 14001-2004

specifications was developed and implemented.

2. Interviewee Background:

The interview for this company was conducted with two interviewees. The first
one is an Inspection Engineer with 15 years of experience in quality and process
improvement. He holds a master’s degree in Quality Systems Engineering and he has
Lean Six Sigma Black Belt. The second interviewee is an engineering consultant and
responsible for the new business development department at the company more than

15 years of experience.

223



3. General Questions Responses:

The interviewee preferred to respond with written answers to this section of the

interview as shown below.

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“No, the majority know about it, however, rarely implement it.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you please

provide me with some examples?

“Awareness of lean principles and benefits.

Involvement of people in the implementation phase of lean.
Management commitment.

Hire or develop professionals to facilitate lean implementation.

The extent of business opportunities.

o ok~ w bdF

Establish measures to demonstrate lean effect of bottom line.”

3. How long would you say it took to have a reasonable level of lean implementation in

your company?

“Companies’ transformation to lean may take five to eight years.”

4.Are there any other key points that related to lean transformation in Saudi Arabia or any

other developing countries that you would like to add?

“Refer to Saudi Vision 2030 to obtain more details about the transformation.”
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4. Lean Transformation Level at the Oil Company

Table 4-26 shows the responses regarding lean assessment at the Oil Company.
The interviewee was asked to provide examples for each measure that is implemented
in his company. Table 4-27 and Figure 4-70 show that the Oil Company has 67% in
drivers category, which is a high percentage, and 20% in the engagement category as
a low level of implementation. Moreover, it has 33% in processes and 50% in the

culture, deployment, and training categories.

As a result, the company has attained a high level of lean transformation
compared to other local companies. The company needs to focus more in the

engagement category as well to improve both the culture and process categories.
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Table 4-26: Interview Responses for Lean Assessment at Oil Company

Culture

s

Have their own version of the Toyota
Production System (TPS) that is not just a
document, but a sgnificart part of the
compary’s culiure

Not Applisd

Less than | vear

1-3 Years

&6 Years

T-%Years

Drive lean implementation from the top
down

Not Applied

Less than 1 yvear

1-3 Years

46 Years

T-9Years

More than 9 years

More than 9 years

Recognize that developing a lean culture & a
lkengtly process and that lean is never-ending

Not Appliad

Less than | year

1-3 Years

46 Years

Utikze consultangs fom established lean
companics like Toyota as Serseis to help
guide their initial keaming and Jean
mprovement.

Not Applied

Less than | year

1-3 Years

4-6 Years

T9Years

More than 9 years

T-Pears

More than 9 years

Inplement lean in both mamdacturmg and

~—

Not Applied

nom- facturing areas

Not Applied

Less than | year

1-3 Years

46 Years

T-9Years

More than 9 years

Less than | year . Not Applied
Dedicate fidl-time resources to Jean 13 Years Recognize that once they In.vc made Less than | year
Trproverment 4.6 Years progress on becoming kean intemally, they  [1-3 Years
TOvears should extend lean mplementation to their |46 Years
; 5 SlWhS T-IYears
More than 9 years More than 9 years
Not Applied
Less thas | year Training Response
Seek to provide regular commumnications on |1-3 Years Not Applisd
kean throughout the organgzation. 46 Years Less than | year
TeGYears Irvest in training for enmployees to leam 1-3 Years
More than 9 years about kean 4-6 Years
Not Applied T-9Years
Less than | vear Mose than 9 years
- 1:3 Years Not Applied
Adopt HR policies that support lean goals rr3TY Less tham | year
T Vears See the value in developing internal kean 1-5 Years
kaders and Senseis. 4-6 Years
More than 9 years e
“OYears
m m More than 9 years

More than 9 years

Not Applied Drivers Response
) ) ) Less thas | year Not Applied
Utilize value stream nmapping to identify and  [1-3 Years Less than | year
drive Tnproverment opportursies &6 Years Use the Voice of the Customer (VOC) asa [1-3 Years
TG¥ears driver of improvements 4-6 Years
More than 9 years T-9Vears
Not Applied More than 9 years
Less than | year Not Applied
Utikze standard work as the baselne for 1-3 Years A . . Le.--'ll- | year
continnous inmprovernent. e Years Jnim. aizn at a regular cadence to drive |13 \ve-n
-9V contmuous mrproverment 4-6 Years
T-ears
More than 9 years T-Sves
= - H More than 9 years
Not Applied ot Applied
) . ) Less than | year Lass than 1yaas
Utiize Hoshin Kanri or policy deployment to[1-3 Years Utilize appropriate metrics and visual PR T—
align comparty goak and lean strategies &6 Years management to drive lean inprovements  [4-6 Years
T-IVears T-9Years

More than 9 years
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Table 4-27: Scores Summary for Lean Transformation at Oil Company

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 5 2 2.50 50%
Deployment 10 4 2.50 50%
Engagement 3 3 1.00 20%
Training 5 2 2.50 50%
Processes 8 3 2.67 53%
Drivers 10 3 3.33 67%

Lean Transformation Level at Saudi at O1l Company

Processes

Figure 4-70: Lean Transformation Level at Oil Company

Drivers

Training
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5. Supported Documents:

The figures below were provided as some of the supported documents for the lean
transformation level at the Oil Company. After analyzing these documents in

addition to the information in the interview, it can be concluded that the company has

a good level in achieving a successful transformation to lean.

management is very supportive of lean transformation as noticed in their strategic

plans and quality management systems.

Moreover, the

Success Factors for Six Sigma Deployment
Concluding Thoughts?

Proponent Intent:
Create value to
Customers
through quality,
safety, delivery
and low cost.

jeubis

Control Factors

« Deployment Planning
- Deployment Structure

« Cross Organization Teams and Engagement

« Customer Focus

- Leadership Engagement

- Communication
« Discipline

LSS Deployment

Expected Work
Performance

o System

Constraints/Disturbance

« Budget

- Resources

- Suppliers’ Variation
» Work Culture

« Whatis initforme?

Actual Work
Performance

uopdaslaed
juauodoid

Results:
Perceived
Value /
Satisfactions

Figure 4-71: Sample of Training Material Used at Oil Company
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Success Factors for Six Sigma Deployment
What can be done?

Focus Area

Define engagement rules across organizations
Promote cross functional teams

Identify benefits to all

Define and monitor Roles and Responsibilities

Functional Control / Threats

* Designa program that goes with available
Budget Constraint budget
* Capitalize on internalresources

* Start with a small group using credible training|

Unavailability of high rate institute and roll down
training providers * Design a certification program where work
projects are main drivers to learn
Lack of Assessmentand in * Have periodiclSS program reviews and
rocess checks assessments

* Require, monitor and assess In-process
deployment KPis

Lack of KPIs

Figure 4-72: Sample of Training Material Used at Oil Company

Success Factors for Six Sigma Deployment

What can be done?

Focus Area What Can be Done?

Instill structured DMAIC Approach

Ask for evidence supporting Decisions to
create appropriate behaviors

-
Jumping to conclusion w/o |
data

Lack of Information on
what the customer * Create Customer clinics
consider as a value
lzailure to acquire
ppropriate data or right
Analysls L
Inability to translate
customer concerns to
process concerns

Require data collection plan
BBs/MBBs as mentors / monitors

Deploy tools to translate customer
concerns to Process Parameters

= Project team and champion sign with
owner commitment agreement
Project team work with constraints to
obtain workable / implementable
solutions

No commitmentto deploy |
the solutions

Figure 4-73: Sample of Training Material Used at Oil Company
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ISO 9001:2000 Management Principles

1SO 90002000, Quality management systems.

Figure 4-74: Approached Quality Managements Principles at Oil Company

AL

ISO S001:2000 Management Principles (Cont.)

6) Continual improvement

Deming’s Cycle

ACT CHECK

Operations

1t

Figure 4-75: Sample of approached CI principle at Oil Company
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4.4.6. NADEC Foods

1. Company Background:

The National Agricultural Development Company (NADEC) was started in 1981
and 20% of the company is owned by the government. It is one of the largest
agricultural and food processing firms in the Middle East and North Africa.
According to the 2015 annual report, the company has about 7,000 employees and
about 40,000 daily products in Saudi Arabia and Gulf Cooperation Council (GCC)
countries. NADEC has obtained 1SO 9001, ISO 22000, and ISO 17025. The
company has earned different local and international awards. For example, in 2015,
NADEC was awarded as the World Leadership Congress & Awards and Kantar
World Panel places NADEC brand in the top 10 most popular brands in Saudi

Arabia.

2. Interviewee Background:

The interview for this company was conducted with two interviewees. The first is
a supply chain professional with 10 years working experience in end-to-end supply
chain management. He has worked for four years as a Planning & Site Logistics
Director and was in charge of leadership and logistics operations, which covers both
site warehouses and long haul transportation, optimizing current resources, leading

necessary projects to improve service levels, reducing operational costs, and drive
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operational excellence. The second interviewee has seven years working experience
with NADEC as a plant operations and organization development manager, and lean
manufacturing manager. He led the Industrial Organization Excellence project with

750 employees at NADEC.

3. General Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“No, not all of them. As I noticed many companies in Saudi Arabia are not familiar
with what lean is covering. | think they just know that lean is a good thing in
manufacturing without deep knowledge about lean. It is important to know the impact of
adapting lean to the management, vision, and their strategic plans. The head in
companies should believe that change to lean is the future of the company. It is almost

impossible to transfer to lean, if top management does not support this change”

Then, he was asked to give a percentage for lean implementation level in Saudi

Arabian local and multinational companies; he responded:

“To be very optimistic, for local I would say 50% and 95% for multinational
companies. My numbers are about companies in Saudi Arabia which | think it represent

the other developing countries.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?
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“First and the most important factor is top management believe. | meant the
executive should be convinced and buy it. | have witnessed this in NADEC. Second,
like any other transition it is crucial to involve people on board such as workers on
operations, shop floor and warehouse. Third, actually in developing countries we are
lacking of a discipline in manufacturing. Discipline means consistency we need to
change the habit of being not patient and try different method every day. Thus, it is

essential that to have a commitment to the transformation to lean.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“With applying the previous factors such as management buy it, I think to see results
| would say within three years. Lean is a continuous journey and there will be always

room for improvements”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“When | worked in a multinational company lean program was brought from the
mother company which is organized and explained step-by-step. However, in some cases
there were some principles that not addressed very well because the trainer was not aware
about it. We had the feeling that some of lean tools are difficult and complicated but
actually it is not. Some lean tools you do not have to be very sophisticated to use them.
To sum up, proper training is very important to simply educate people and engage them
to achieve a successful level of lean transformation.”
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4. Lean Transformation Level at NADEC Foods

Table 4-28 shows the responses regarding lean assessment at NADEC Foods.
The interviewee was asked to provide examples for each measure that is implemented
in his company. Table 4-29 and Figure 4-76 show that NADEC has 53% in drivers
and 50% in the training and culture categories. For the engagement category, the

company has 40%, for deployment category it has 45%, and 47% for processes

category.

As result, the company has attained an average level of lean transformation.
NADEC Foods needs to focus more in engagement category as well as to improve

deployment and process categories.
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Table 4-28: Interview Responses for Lean Assessment at NADEC Foods

Recognize that developing a kan culure s a
|lengthy process and that Jean is never-endig

Utikze corsultants from establshed lean

Not Applied Not Apphed
. : — Less than 1 year
Have d" own version of the Toyma Less than 1 year Drive kean impkmentation from the top ::n: =
|Production System (TPS) that s not justa  [1-3 Years down o gr—
document, but a significant part of the 46 Years T-9Years
company’s cukure *-9Years More than 9 years
More thas 9 years Not Applied

Less than | year

Dedicate full-time resources to lean
provement

Not Applied comparies like Toyota as Senseis tohelp  [1-3 Yeans
Less than 1year guide their itial kaming and lean 4-6 Years
1-3 Years provemens. T-9Yeus
&6 Years More than 9 years
S Not Apphed
™-9Years Less than | year
More than 9 yeans Implement lean in both mamifactwring and — [1-3 Yeans
) non-manfaciunng areas 4-6 Years
Response S Yems
Not Appled More than 9 years
Less than 1 year Not Apphed
1-3 Yeans Recognize that once they have made Less than 1 year
16 Years progress on becommg kean imternally, they |13 Yean
ToYesrs should extend kan implementation to their  |4-6 Yeass
suppliers T-9Yeun

More tham 9 years

Not Apphed

More than 9 years

Utikze standard work as the baseline for
controus Irprovement.

1-3 Years

4-6 Years

Utikze kaizen at a regular cadence to drive

T-9Years

More thas 9)!"!;

COntmuOUs. improvement

Utikze Hoshin Kanri or policy deployment to
align company goak and lean strategies

Not Appled

Less than 1 year Training Response
Seek to provide regular cmmuncanus on [1-3 Years Not Applied
kean throughout the organization 4-6 Years Less than 1 year
T-9Years Irvest m training for employees to keam 13 Years
More this 9 years about lean 46 Years
Not Appled TS Yeus
Less than 1 year More than 9 yeans
. 1-3 Yean Not Applied
Adopt HR policies that support lean goals 6 Yeurs Less than | year
T oveans See the vahe in developag imtermal kan 13 Years
More thaa 9 years keaders and Sensess. 4-6 Years
T-9Years
m R“m-.. More than 9 years
Not Applied Drivers Response
) . . Less than 1 year Not Applied
Utikze vake stream napping to idertify and  |1-3 Yeans Less than 1 year
drive Tnprovement opportunities 4-6 Years Use the Voice of the Customer (VOC) asa [1-3 Yean
T-IYears driver of improvements 4-6 Years
More than 9 years T9Yen
Not Apphed More than 9 years
Less than 1 year Not Appled

Less than | year

13 Yeass

46 Yean

T-9Years

More than 9 years

Less than 1 year

1-3 Years

Utilze appropriate metrics and visual

4-6 Years

management to drive lean improvements

T9Years

More thas 9 years

Not Apphed

Less than | year

1-3 Yean
4-6 Years

T-9Years

More than 9 years
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Table 4-29: Scores Summary for Lean Transformation at NADEC Foods

- Total Score of Each |No. of Questions Each Ratio Implementation
gory Category Category Level
Culture 5 2 2.50 50%
Deployment 9 4 2.25 45%
Engagement 6 3 2.00 40%
Training 5 2 2.50 50%
Processes 7 3 2.33 47%
Drivers 8 3 2.67 53%
Lean Transformation Level at NADEC Foods
Culture
Drivers \ Deployment
Processes / Engagement

Training
Figure 4-76: Lean Transformation Level at NADEC Foods
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5. Supported Documents:

The 2015 NADEC Foods annual report (Arabic version) and one of the
interviewee’s LinkedIn page were retrieved as supported documents that support
some of lean programs at NADEC Foods. By analyzing these documents in addition
to the interview information, it can be concluded that the company has a good start
toward achieving a successful transformation to lean. Moreover, the upper
management is very supportive towards lean transformation as is noticed in their

leadership system and strategic plans.

Lean Manufacturing Manager g
[NADEC] JEL)

June 2013 — March 2015 (1 year 10 months)

Industrial Organization (750 employees) Excellence:

O Build Industrial Organization Structure — ZERO Base.
Organization development plan

Resources efficacy KPI's

Identify recruitment priorities and plan

Follow-up recruiting steps with HR-Recruiting

(B

Industrial Operation Development:

Establish Safe Working Environment

Establish LEAN working culture

Build a training plan for employees on LEAN Methodologies (5S, AM, PM, FDS, VSM,
... etc)

O Implement Manufacturing Performance Management Standards

O Organization KPI's definition.

(M|

Losses Management:
Losses Reading
Losses Mapping
Losses Reduction

(M|

Company Initiatives:

Establish new innovations management

Member of the company initiatives MFT, representing Industrial Department.
Manage initiative execution inside the plants.

(|

Figure 4-77: Sample of Duties for a Lean Manufacturing Manager at NADEC
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Business

Development

- : NADEC Vision
c & NADEC commits to providing
: 3 humanity with high quality
: é and healthy nutrition as it
‘: ¢ strives to become the most
2 successful food company in
- the Middle East
mt
wawaJeuey
aainosay
)
Adopted from 2015 Annual Report wairy

suopeiado
SADNPOIY

Figure 4-78: NADEC Strategy Core Elements

6. References:

» www.nadec.com.sa
> https://www.linkedin.com/company/nadecfoods
> https://en.wikipedia.org/wiki/Nadec
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4.4.7. United Sugar Company (part of Savola Group)
1. Company Background:

United Sugar Company is one of Savola Group Companies. It was established in
1995 and currently is considered as one of the top three refineries in the world in
capacity. The core values of the company come from Savola Group values, which
include self-nourishment, interactive nourishment (teamwork dynamics), and released
nourishment (organizational culture). The company’s products are distributed in 70
countries around the world. United Sugar Company has obtained 1SO 22000, 1SO

9001:2008 and OHSAS 18001.
2. Interviewee Background:

The interview for this company was conducted with two interviewees. The first
one has seven years of experience in quality and process improvement at United
Sugar Company. He is in charge of developing, controlling product structure and
packaging materials for more than 300 SKUs!, and approving a turnover worth over
$1 billion across 70 countries around the world. In addition, he is IRCA Certified for
ISO 9001:2008 Lead Auditor and ISO 22000 Internal Auditor. The second
interviewee has 13 years of experience at different companies in Savola Group. He is

leading the Total Productive Manufacturing (TPM) program at the Company.

! A stock-keeping unit (SKU) is a unique number to identify a billable item in a firm's inventory.
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3. General Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“I think lean is not popular in local companies in Saudi Arabia and in multinational

companies are also weak.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you please

provide me with some examples?

“In my opinion the most important factor is management support. Like in our
company when the top management believed in the TPM program, they fully support it.
They dedicated a full time team to implement it”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“I don’t have a specific answer but let’s talk about TPM program in our company.

The management target for TPM was three years.”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“l would say that we were working to be certified and get British the Retail
Consortium (BRC) and ISO 22000 and | found that some of requirements that associated

with these programs can support the lean initiative in the company.”
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4. Lean Transformation Level at United Sugar Company

Table 4-30 shows the responses regarding lean assessment at United Sugar
Company. The interviewee was asked to provide examples for each measure that is
implemented in his company. Table 4-31 and Figure 4-79 show that United Sugar
Company has 33% in engagement and drivers categories, and 10% only in training
category. For processes category the company has 27%, and for deployment and

processes categories it has 20%.

As result, the company has attained a low level of lean transformation. United
Sugar Company started TPM, which is a good start point to achieve a successful lean
transformation. It is crucial for the company to invest more on training and increase

the level of awareness about lean in the entire level of the organization.
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Table 4-30: Interview Responses for Lean Assessment at United Sugar Company

Recognize that developing a kean culure s a
lengthy process and that lean is never-ending

Utilize consultants from establshed lean

Culture Response Deployment Response
Not Applied Not Applied
. . Less than 1 year

Have their own version of the Toyota Less tham 1 year Drive lean implemertation from the top 1-4 Years

Production System (TPS) that is not just a = [1-3 Years down 06 Years

document, but a significant part of the 46 Years 1-9Years

conpany's culture 7-9Vears More than 9 years
More than 9 years Not Applied

Less than | year

Dedicate full-time resources to lean
Trprovement

[Not Applied companies like Toyota as Senseistohelp  [1-3 Yeans

Less thas 1 year guide their iitial kearning and lean 46 Years

1-3 Years mproverrent. T-HYears

6 Years More thaan 9 years
- Not Apphed
™SYears

Less than | year

More than 9 vean

e

Not Applied

More than 9 years Irrplement lean in both manufacturng and |13 Years
: not-tanufacturing areas 4.6 Years
Response rypmv—
[Not Applied More than 9 years
Less tham | year Not Appled
13 Years Recognize that once they have made Less than | year
46 Years progress on becornng kean internally, they  [1-3 Yeans
Ovears should d lean inplemerntation 1o their |46 Yean
hers T-SYeurs

More than 9 yeans

Less tham 1 year

Training

RS

More than 9 yean

Seek to provide regular conmumications on |1-3 Years = Not A”b;
kean throughout the organization. 46 Years Less than 1year
T-IVears Invest in training for employees to kam 1-3 Yean
More than 9 vears about kean 4-6 Years
Not Apphed T9Yeurs
Less tham | year More thas 9 years
. 1-3 Years Not Appled
Adopt HR policies that support Jean goals - Less than 1 year
~Ovears See the value in developing mternal kean 1-3 Yeans
More than Syeans |eaders and Senseis. 4-6 Years
T IYears
Processes Response —
Not Applied Drivers Response
' ) . Less tham | year Not Applied
Utikze vake stream mapping to identify and [1-3 Years Less than 1 year
drive frprovement opportunities &6 Years Use the Voice of the Customer (VOC) asa [1-3 Yeans
$Years driver of improvements 4-6 Years
More than 9 years T-9Years
Not Applied More thaa 9 years
Less tham | year Not Apphed
Utikze standard work as the baseline for 1-3 Years ) _ ) Less than 1 year
contmmows Trprovement. 6 Years Lniz.:c km at a regular cadence to drive  |1-3 Yeans
T OYears cotinuous improvement 4-6 Years
T esn
More than 9 years
- - More than 9 years
Not Appbedr Not Apphed
. o | Less than 1 year Less than 1 year
Utikze Hoshin Kanei or policy deployment to 13 Years Utilize appropriate metrics and visual 3 Yoors
align company goaks and kean strategies 46 Yoars management to drive lean improvements |46 Years
TSYears T 9Years

More than 9 years
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Table 4-31: Scores Summary for Lean Transformation at United Sugar Company

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 2 2 1.00 20%
Deployment 4 4 1.00 20%
Engagement 5 3 1.67 33%
Training 1 2 0.50 10%
Processes 4 3 1.33 27%
Drivers 5 3 1.67 33%

Lean Transformation Level at United Sugar Company

Drivers

Processes

Figure 4-79: Lean Transformation Level at United Sugar Company

Culture

Training
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5. Supported Documents:

The figures below were provided as supported documents for the lean transformation
level at United Sugar Company. In addition, examples for some lean methods that were
applied are shown below. After analyzing these documents, it can be concluded that the
company has taken the first step toward achieving a successful transformation to lean.
Moreover, top management is very supportive to lean transformation as it is observed by

supporting the TPM program in the company.

Autonomous Maintenance
Process Flow Lean
Training & Development
Set-up Time Reduction
Asset Care
Safety, Health &
Environment
Supply Chain Optimization
Quality

Focused Improvement

Teamwork 3 VPM

Leading & Managing Change

Business & Operation Strategy

Figure 4-80: TPM Framework at United Sugar Company
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’\‘/‘ TPM Deployment Sequence

1. Declaration by Top Management

2. Education (Top to bottom)

3. Prep. TPM Organization Structure

4. Prep. TPM Policy, Principles, Strategies, Target and Master Plan.
5. Selection of MMP (Train The Trainers)

6. Kick-off

7. Start company TPM activities

8. 8 Pillars implementation.

Figure 4-81: TPM Deployment Stages Followed at United Sugar Company

@ TPM Master plan (Example) ci
Year 86 | 87 [ 88 [ 89 | 90
ltemsto ntroducbon mplementation stage Full development Steady appkcation
be promoted stage stage stage
=, Estabishment promotion organisation, ovwerapping small groups in an PM aword
. -/ meerarchical system & promotion secratanat Screening
Outline | ™) SetPalicy Target. Stogan, and Achisvemont goal
— | ) Work cut master plan
Yshutoan” g N T ey T wws [ wei | st
s are $ 2 Siep 8
activities by ol B e ~L - = o <
, 3 5 < o i metod >
pdeUCDOﬂ 3 : op T devsiopment OUCATon 0 Yanafer hie generdl iNopacton
“pamm -: Promoton actuties [TPM news. contesiutng Actviles atatus hoard Presantdon ol achvites eic
. " L S E-3" :
"Kobetsu-Kaizen T | B [ovwat o arciacey 1.5 aws vt pian )
(Ellmnﬂtlon Of % o : oigr.!nrufomfﬂrxrat;h wams
wases) : | § (" Sevcton of KAZEN theme
{2 AN achtn g devtcpment ot o _Horase ephcaton
R A7 - 3
g g 4 ﬁ‘”““‘"""‘:‘;’;ﬂ“ K Clas £Ae00n 0F M S8m0 | THTH-5ASHd TEWTRNITOR. TTRECTE FANINANCe p)
Planned - 2 N
. b (L Labrcaton and spane P conteol 5 yniem (Pror develpmment of plot mpoe )
maintenance 4
; = *  Horrortal spphcation
(Zero'fa'l"e) ; ’Ewm 2ero-talure campaign (Prior dewsopment of priol mods Honsondd rephcabon
4
J
TPM Club India Page 1 @ Confederation of iIndan Industry

Figure 4-82: Example for TPM Master Plan Followed at United Sugar Company (Part 1).
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-, [ TPM Activity Master Plan
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Figure 4-83: Example for TPM Master Plan Followed at United Sugar Company (Part 2)

6. References:

> http://www.unitedsugar.com/
> https://www.savola.com/
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4.4.8. The National Industrialization Company (TASNEE)

1. Company Background:

TASNEE was established in 1985 and is the first joint-stock industrial company
fully owned by the private sector. The company works in different areas, including
petrochemicals, chemicals, plastics, and metals manufacturing, industrial services,
and environmental technologies. TASNEE and its affiliated companies have obtained
different quality accreditations such as 1SO 9001, 1SO 14001, OHSAS 18001, ISO
22000. The company has obtained several awards; for instance, in 2015 it was
awarded by Tatweej Academy the Golden Order of Merit for prudent management in
the Arab world. In addition, TASNEE was awarded by Royal Commission in Jubail

as the best Environmental Performance for years 2012, 2013, and 2014.

2. Interviewee Background:

The interviewee for this company has 19 years of experience in different local and
multinational companies in Saudi Arabia. He worked for 10 years in Procter &
Gamble in different positions such as the operation manager, development manager,
and supply network operation manager for Middle East & Africa, Baby Care
Category. He has a background in Electrical Engineering and has completed a

training program called Finance for Executives in 2015.
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3. Genera Questions Responses:

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“See in general the answer is no. | have worked in many companies and | think just
few companies, which have a relation with multinational companies or they hire
individual employee who worked previously in a multinational company that has good
lean implementation, are familiar with lean. For example Obeikan Company is one of the
local companies that have very good lean program because most of the managers were
previously employee at P&G or other multinational companies. ”

Then, he was asked to give a percentage for lean implementation level in Saudi

Arabian local and multinational companies, he responded:

“All multinational companies in Saudi Arabia, that operated by the mother company,
are 100% applying lean. For instance, P&G and Johnson Control are some of these
companies. For local companies | cannot give you a number but in my opinion 50% of
local companies now started lean programs because they are hiring professionals with
working experience on lean”. Savola is an example they actually applying lean because

the x-professionals from P&G and because there is a need for lean to survive nowadays.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you

please provide me with some examples?

“The most important things about lean are to cause cost improvement in a short time
and to boost the efficiency. The main success factors for lean transformation would be
management support lean or any other transformation will never success without 100%

management support. Not only support but involvement also. This factor is the first and
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the most important success factor. Second factor is investing in capabilities.
Transformation lean will be achieved if you have very capable teams that apply it in the
entire sections in a company. In sum, these are the main factors which also will help to

overcome with the other obstacles that would face.”

3. How long would you say it took to have a reasonable level of lean implementation

in your company?

“l would say just to build foundation phase you will need a period of six months to
one year. Minimum you will need this period to build the foundation and this is what |
have noticed in different companies. In this phase you will work on a culture change in
the company. By the way, you cannot focus on long-term only in your lean
transformation program. You have to apply short-term programs in parallel to gain

people confidence and help you to move on.”

Then, he was asked” you mentioned foundation phase, how many phases the program

should be in Saudi Arabia” he responded:

“My opinion is three phases. Phase one is to build right culture and right procedures.
Phase two is sustainable improvement which is to check systems in phase one are applied
and stayed for at least one year. Phase three is improvement or innovation phase because
it is a continuous improvement. This might take about three years in total but it never

stops. ”

4. Are there any other key points that related to lean transformation in Saudi Arabia

or any other developing countries that you would like to add?

“For lean transformation in developing countries it requires two things. First, you are

not only transforming systems and equipment but you are transforming people culture
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which is very challenging. In addition, if you have heard about the Saudi Arabian
transformation program 2020 which include accomplishment to a level that styles Saudi
industrial products to be globally competitive. | think without transforming to lean in
addition to following international standards such as I1SO this goal would be very
difficult. You have to be competitive in quality and price. Lean transformation also
helps the 2020 programs such as Saudization by building and investing in people
capabilities.”

4. Lean Transformation Level at TASNEE

Table 4-32 shows the responses regarding lean assessment at TASNEE. The
interviewee was asked to provide examples for each measure that is implemented in
his company. Table 4-33 and Figure 4-84 show that TASNEE has high level of
implementation as 80% in culture category, and an average level as 30% in training
category. Moreover, it has 60% in processes, 47% in drivers, 40% in engagement,

and 35% in deployment categories.

As result, the company has attained high level of lean transformation compared to
other local companies. The company needs to invest more in training category which

is going to increase the deployment level.
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Table 4-32: Interview Responses for Lean Assessment at TASNEE

lengthy process and that lean is never-ending

4-6 Yean

Not Apphed Not Applied
. R o Less thas | year
Have their own version of the Toyota Less than 1year |Drive lean implementation fomthe top ~ [1-3 Yeans
Production System (TPS) that is not just a |1-3 Years down o6 Yeurs
document, but a sggnificant part of the 1-6 Years TFVears
compary's cullure 7-9Years More than 9 years
Not Applied
pemam iy Utiize consultants fom established lean  [Lews thes 1 year
Not Appled companies like Toyota as Serses tobelp  [143 Years
Less than 1 year guide therr mitial kearning and lean 4.6 Years
Recogrize that developing a kean cullure & a |1-3 Yean anproverment, T-9Vears

More than 9 yean

T-9Years

Not Applied

Less thas | year

More tham 9 years

pphers

Not Apphed

More tham 9years Inplement Jean in both manufictring and 13 Yeans
— 5 nor-manufacturing areas 26 Years
Engagement Response -
Not Apphed More than 9 years
Less than 1year Not Applied
Dedicate fill-time resources to lean 1-3 Yeans Recognize that once they have made Less than | year
mprovement 4-6 Years progress on becoming kean infermally, they  [143 Years
7-OYears should extend kean implementation to ther |46 Years
P T Vears

More than 9 years

More than 9 years

Lass then | year Training Response
Seek to provide regular conmumications on [1-3 Years = Not Apphed
lean throughout the organization 4-6 Years Less than 1year
T-Yeans |Imvest in training for employees to kam 1-3 Yean
More tham 9 years about kean 4-6 Years
Not Apphed Te9Yeurs
Less than | year More tham 9 years
N 1-3 Years Not Appled
Adopt HR policies that support lean goals [ Yeans Less than 1 year
ExTo— See the value in developing mternal kean 143 Years
Mor than 9 years |eaders and Senseis. 4-6 Yean
T-9Years
W wm More thas 9 years
Not Applied Drivers Re : sponse
Less than | year - .
. N ~ Not Applied
Utikze vake stream mapping to dentify and [1-3 Years Less thm 1year
drive Improvement opportunies 46 Years |Use the Voice of the Customer (VOC) asa [1-3 Years
T-9Years driver of improvements 46 Years
More than 9 years TeGYears
Not Applied More than 9 yeans
Less than | vear Not Applisd
Utikze standard work as the baseline for 1-3 Years Less than | yeur
. . lu i 3 Yo
Contmons Trprovement. 6 Years U tin kam-n at a regular cadence todrive 1.3 \'e-n
7-9Years contirmous Erprovernent :—6 ?f-r-
More than 9 years e
- More than 9 years
ot AWH_ Not Applied
; . . | Less than 1 year Less thas | year
Utikze Hoshin Karei or policy deployment to1-3 Years Utiize appropriate metrics and visual 13 Years
align comparty goals and kean strategies 46 Years management to drive lean improvements | &6 Years
79Years T-9Years

More than 9 years
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Table 4-33: Scores Summary for Lean Transformation at TASNEE

Catedo Total Score of Each |No. of Questions Each Ratio Implementation
gory Category Category Level
Culture 8 2 4.00 80%
Deployment 7 4 1.75 35%
Engagement 6 3 2.00 40%
Training 3 2 1.50 30%
Processes 9 3 3.00 60%
Drivers 7 3 2.33 47%
Lean Transformation Level at TASNELE
Culture
100%
Drivers \ Deployment
Processes / Engagement

Training

Figure 4-84: Lean Transformation Level TASNEE
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5. Supported Documents:

The figures below were provided as supported documents for lean transformation
level at TASNEE. In addition, examples for some lean methods that were applied are
shown below. After analyzing these documents, it can be concluding that the company
has achieved a good level toward transformation to lean. Moreover, executives at

TASNEE are very supportive to lean transformation as it is noticed in their leadership

system and strategic plan.

OE Transformation become Sustainable, When we focus on Key
Circle of Influence Dimensions TASNEE+al

» Right Calibre & Potential to Succeed
@ « Qualified to Operate with Excellence

—{ = Desired Behaviours to Support
% Delivering Business Objectives Defined

» Installed into the Organization Fabric

Organization
Targets &
Objectives

« Measured, Analysed & Improved

« Defined Processes & Standards
@ » Designed to Support Business Needs
« Capitalizing on World Class Practices

* Evolving with Time

Economical & Financial Base

Figure 4-85: Organization Targets and Objectives at TASNEE
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»

Phase 1 : Identify
opportunities

¥ Operational
Assessmert (Le GEMBA' Walk,
TPME)

© Supply Chein Assessm
vsmY)

¥ Organization and Capability
Assesament (Le DOCSY)

<

et (e

Situation & Challenges
¥ Engagement Scope
¥ Engagement Objectives

[P T RO —

Our OE Strategy & Implementation Framework, Utilizing Proven
& Cutting Edge Strategy Tools

TASNEEHian il

<

<

<

<

<

-~ . _~
1) Disgnose lnputs 2) Disgnose Outputy
v Undersmanding Currant (Achievements)

v Lossesidentified (1L1)
* Organuation Suryey

Phase 2 : Develop
Operating Strategy

Workshops s Initixives
v Scarecard Deployment Implementation
& KPI through Lesd Modeiy
v Quality Foundation * LS Capabllity Transformation

¥ Loss Elimination
Process Mapping
55 Faundation
Pre-5&0P7
Maintenance

Strategy Development and
Deployment

e LN -~ -
3) Strategize Outputs 4) Implement Output
(Achievements) (Achievements)

* Losses Validated

SEEMRA LaRtrtin Loie ey The o0l e | ITEN TRl Piadiuition MANIAAG | SDOCE Dewiben DIgenilelion Culule Turmy | VEEOR Tams & Opelelng Fus

Phase 3 : Implement
Lead Models

Lossesof Lead Model
\Approved (it 2\3) Initiaives Eliminated
¥ Scorecard .

¥ Lead Model Master Plan

Implantation Rollout Plan
¢ Losses Realzed (IL4\5)

Figure 4-86: TASNEE’s Strategy and Implementation Plan

Foundation Block 2: Translated strategic direction into specific and relevant
objectives via Standard Scorecard, which help us to focuz on the issues “Falcon

[ Done |
TASNEE-ieill

Eye”

Scorecard in DSU plants

@/Multlple
I

1 Standard Scorecard in DSU plants

| DI I EEIE I X
- . "o e
- [i= - —

— . ‘*—
- === ==
W m— W
- r—— — — =
2 =
@ Leadership Dashboard (Under Progress)

BE1OX

3.72k

™
()

(@
™

Figure 4-87: Sample of Standard Scorecard at TASNEE
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Foundation Block 3: We have created a touch point matrix {Daily Direction

Setting) to make sure our performance is always headed in the right direction _—
and achieving all our business objectives TASNEE+aLl

Why is a DDS system important? % How does DDS work?
Direction-setting
Fanned shifty/Daly wok DOS Trosbia Shocting

* Alignon prioritiesandtargets
Oe-the-foor-

* Ensurethat everyoneisfocused ontheright Exacution of " e staedard
ones R Vi el & appied?
Communication w\ N\
* Have a continuous sense of the 3 \
organization’s “puise” ','f,':_,‘.:' ™M eDe(:isn g5 e:':’:;t— o
Problem Detection ek —— Ry
* Quicklygaps between actual performance ,’
and targets /
Problem Resolution o o
* Quickly assign corrective actionsto resoive mare R wplates
chece 182

issues bridge gaps, and update standards

Figure 4-88: Sample of Communication System at TASNEE
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|____Done |
Foundation Block 4: building discipline and feeling the sense of
achievements TASNEE+iaLll

Workshop Objective Besefine Workshop Outcome o
* Estadiish 2 common * Carrently, the site doest have 2 * 3% jead mooei development in
n ENPC Flant

underst asodt tre standard of items & quantities n - -
mpo of 35 in buiding the shouid De kept ot aach sres + Started Qusisicstion Process of s 5T 'il -
sustainabilty 55 sasgar at the site l -
% zr —
* Athievieg 100% iyonement in * Lab Tesm mora! & productivity 27
s ncresse 3 g — —

* Fwentory recuction

* 0% of quality room spece ere
= 2 .5 act

ey fres after 35 activity by getting

rid of urnecessary items

v Aoz X
* Qualifying 35 Lescer

Figure 4-89: Sample of 5s Implementation at TASNEE

6. References:

> http://tasnee.com/
> https://www.linkedin.com/company-beta/127975/
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4.4.9. Saudi Airlines (Saudia)

1. Company Background:

With a gift from U.S. to a Saudi Arabia’s king, Saudia was launched in 1945.
Currently, the company has more than 139 aircraft, which makes it one of the largest
major airlines in the area. Saudi Airlines runs to 80 destinations across Asia, Africa,
Europe, and North America. The company has obtained several awards, such as in
2013 Saudia achieved the Quality Awards Silver Winner 2013 — Middle East & North
Africa. In addition, in 2014 Saudia named the Best Connected Airline with OnAir for
Internet Service and Middle East Internal Audit Excellence Award. Most companies
and airport stations associated with Saudia have attained an ATA Safety Audit for

Ground Operations (ISAGO) 1SO 9001:2008, and 1SO 14001:2004.

2. Interviewee Background:

For this company, the interviewee has more than 20 years of work experience. He
worked for 12 years HR specialist, and then for seven years as a project manager for
quality projects, and for five years he was responsible for performance management
initiatives, succession planning and leadership development, and talent programs. He
has a Master of Science in Industrial Engineering and he is a founding member of the

Saudi Quality Council.
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3. General Questions Responses:

The interviewee preferred to respond with written answers to this section of the

interview as shown below.

1. Do vou think organizations in Saudi Arabia are familiar with lean?

“I don’t think so. Multinational companies might be familiar but I think also they’re

facing cultural difficulties and resistance to change.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you please

provide me with some examples?

“The measures in the second section on the interview as it explained to me are very
important critical success factors to achieve a good level of lean implantation. However,
for developing countries such as Saudi Arabia | think the main factors would be:
management commitment, strategic planning that support lean, and people in charge from

the beginning of the journey until attaining strategic goals.”

3. How long would you say it took to have a reasonable level of lean implementation in

your company?

“In local companies especially large sized companies like our company | believe it

would take five years minimum. In multinational companies definitely it takes less.”

4. Are there any other key points that related to lean transformation in Saudi Arabia or

any other developing countries that you would like to add?
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“One of the things that help to increase people’s awareness about lean and quality
management systems is to encourage leaders participate in organizations like American
Society of Quality (ASQ) and in Saudi Arabia we have the Saudi Quality Council. In
addition, | think Saudi Arabian vision 2030 is going to play a major role that enforces all
companies to match its transformation goals.”

4. Lean Transformation Level at Saudi Airlines

Table 4-34 shows the responses regarding lean assessment at United Sugar
Company. The interviewee was asked to provide examples for each measure that is
implemented in his company. Table 4-35 and Figure 4-90 show that Saudi Airlines
has 40% in deployment category and 33% in the engagement, drivers, and processes
categories. It then drops to 20% for training and culture categories. As result, the

company has attained a low level of lean transformation.
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Table 4-34: Interview Responses for Lean Assessment at Saudi Airlines

More than 9 years

Not Applied X Not Applied
Less than 1 year
Have their own version of the Toyota Less ham 1 your Drive lean Evplementation from the top 1-3 Years
Production System (TPS) that is not justa |13 Yeass down g r—
document, but a sigrificant part of the 4-6 Years T-9Year
comparny’s culure 79Years Mose thas 9 years
Not Applied
pore than 9years Utlize consultanes fom established lean Less !:l; 1year
Not Applied companics ke Toyota as Senscistohelp  [1-3 Yeans
Less than | year guide their initial keaming and lean 4-6 Years
Recognze that developing a lean culure 5 a |1-3 Years x | [mprovement T-9Years
lergthy process and that Jean is never-ending |46 Years Mom i 9years
T Yeus Not Appled
Less than 1 year
More than 9 years Jlnplenm Jean in both maruficturing and ~ [1-3 Yean
s T rnn-nun‘amn%' arcas 4-6 Years
——rw R“?‘“ T-0Years
Not Apphed X Mose than 9 years
Less than | year Not Applied
Dedicate fill-time resources 1o lean 13 Years Recognize that once they have made Less than 1 year
mprovement 4-6 Years Jprognss on becoming kean internally, they  [1-3 Yeans
T-9Years should extend kean mplkementation to their  [4-6 Years
More thaa 9 years suppliers Jen
More than 9 vears
Not Apphed
Less than | year m Mm
Seek to provide regular commECatons on |13 Yean - Not Apelied
kean throughowt the organization 4-6 Yean Less than | year
7-9Years Invest in training for employees to leamn 1-3 Years
More thaa 9 years '_‘ about lean 46 Years
Not Applied x T-FVears
Less than 1 year More than 9 years
o Not Applied
Adopt HR policies that support lean goals >~ Tt 1y
Em— See the value in developing intemal kean 1-3 Years
More tham 9 years |leaders and Senseis. 46 Years
T-Nears
m m More than 9 years
Not Applied Drivers Response
Less than | year Not Applied
Utikze vakee stream mapping 1o dentify and [1-3 Years Less than 1 year
drive frprovement opportunities 46 Years X _| |Use the Voice of the Customer (VOC) asa [1-3 Years
7-9Years driver of Improvements 4-6 Years
More than 9 years T-9¥ears
Not Applied 2 More than 9 years
Less than | year Not Applied
Utikze standard work as the baseline for ~ [1:3 Years ) . . [Lmsthm iyesr
contimuous Improvement. 46 Years |Utiize kaizen at a regular cadence to drive  [1:3 Vean
T-9Years contirmous Irprovement 4-6 Years
More than 9 years Tvea
Moge than 9 years
Mot Applied Not Appled
Less than | year Less than 1 year
Utikze Hoshin Karri or policy deployment to[1-3 Years x| |Utiize appropriate metrics and visual 13 Years
align cormparry goaks and lean strategies 46 Years managemert to drive lean inprovements  |4-6 Years
TSYears T-9¥ears

Mowe than 9 vears
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Table 4-35: Scores Summary for Lean Transformation at Saudi Airlines

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 2 2 1.00 20%
Deployment 8 4 2.00 40%
Engagement 5 3 1.67 33%
Training 2 2 1.00 20%
Processes 5 3 1.67 33%
Drivers 5 3 1.67 33%
Drivers Deployment
Processes Engagement

Figure 4-90: Lean Transformation Level at Saudi Airlines

Training
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5. Supported Documents:

There were no supported documents provided for this company. However, the
interviewee explained that Saudia has several practices and programs which can be
considered as a base for lean transformation. For example, many departments applied
Six Sigma projects, and this lead Saudia to have leaders who have Six Sigma Master
Black Belt, Black Belt, Green Belt, and Yellow Belt. In addition, Saudia is deploying
HR program called ADAA which aims to drive employees to be capable in the

strategic goals of the company.

6. References:

> http://www.saudiairlines.com
> https://lwww.linkedin.com/company-beta/16886/
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4.4.10. Saudi Electricity Company (SEC)

1. Company Background:

The Saudi Electricity Company was formed in 2000 by combining several

companies in different regions Saudi Arabia under one company which listed also as

joint stock company. Figure 4-91 shows brief facts about the company in year 2014.

SEC has obtained King Abdul Aziz Quality Award in year 2011.

“

o =
. "-
TN B

SEC Saudization 87%
of 35,373 Employees

SEC Top 5 Pubiicity Traded
Company in KSA

R R

\ i

B
37

SEC Total Asset
Value SAR 318 Billion
Revenue SAR 38 Billion

| g
peree—

SEC has One of the Lowest
Residential Tariffs Globally

mv'

Annuai Growth at 7%
Highest in the World
(550,000 Customer/Year)

SEC Strategically owns more than
42,000 KM of Fiber Optic Cables

Serving 7.6 Million
Customer at 99.999%
Availabifity

18.8% Industrial

154%
Commercial
49.5%
Residential 13%
Government
3.3% Other

g &
%

Sl

KSA Instalied Capacity 65 GW
While Total Egypt is 31 GW

Figure 4-91: SEC’s Facts 2014
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2. Interviewee Background:

The applicant for this company has 10 years of working experience. He has a
master’s degree in System Engineering and the title for his thesis was Implementation
of Lean Manufacturing in Saudi Manufacturing Organizations: An Empirical Study.

He is currently in charge of training leaders about processes improvements programs.

3. General Questions Responses:

The interviewee preferred to respond with written answers to this section of the

interview as shown below.

1. Do you think organizations in Saudi Arabia are familiar with lean?

“Most of Saudi organizations are not familiar with lean.”

2. What are main success factors for lean transformation in Saudi Arabia? Can you please

provide me with some examples?

“Young Leadership because they are open minded for new and good ideas for good

change and not refusing changes just for the reason of no one did it before”

3. How long would you say it took to have a reasonable level of lean implementation in

your company?

“Due to company size and current situation unless strong leader takes big

responsibilities”
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4. Are there any other key points that related to lean transformation in Saudi Arabia or

any other developing countries that you would like to add?

“The most key point related to lean here in Saudi Arabia are cultural barriers and
resistance to changes.”

4. Lean Transformation Level at Saudi Electricity Company

Table 4-36 shows the responses regarding lean assessment at Saudi Electricity
Company. The interviewee was asked to provide examples for each measure that is
implemented in his company. Table 4-37 and Figure 4-92 show that SEC has 47% in
the drivers category, and 40% in the deployment and processes categories. The

company has 20% in the culture, engagement, training categories.

As a result, the company has attained a low level of lean transformation.
Although it has average levels in the drivers, deployment, and processes categories, it
needs more effort in increasing the other categories to the average level even better.
If the ASTP program is deployed effectively, all categories will score higher numbers

and a reasonable level of lean transformation will be attained.
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Table 4-36: Interview Responses for Lean Assessment at Saudi Electricity Company

More than 9 years

Eip_geml

Dedicate full-time resources to kean
Trprovement

Culture Response Deployment Response
Not Appliad Not Appled
. . Less than 1 vear Less than 1 year
Have lh.nr own version of the T.oymal = - Drive lean implementation from the top 1-} Years
Production System (TPS) that is not justa  |1-3 Years down 6 Years
document, but a significant part of the 46 Years 7-9Yenns
compary’s culure 7.5 ears More thas 9 years
M. h " Not Apphed
ekl L Utilize consultants from establshed lean Less than 1 year
Not Applied companics ke Toyota as Senseistohelp  [1-3 Yean
Less than | year guide their initial leaming and lean 4-6 Years
Recogrize that developing a kean cukure s a |1-3 Yeans improverment. T Vean
lengthy process and that lean is never-ending |46 Years Mo than 9 yeans
7.9Years Not Apphed

Less than 1 year

Inplerment Jean in both manufictring and  |1-3 Yean
= not-manufacthuring arcas 4-6 Years
Response -9Years
Not Applied More thas 9 years
Less tham | year Not Apphed
143 Years Recognize that once they have made Less than 1 year
4-6 Years progress on becoming lean internally, they |13 Yean
7.5Years should extend kean implementation to their |46 Yeass
SWPI'HS T9Y ey

More than 9 yean

Not Applied

More than 9 years

Utilize Hoshin Karr or policy deployviment to
align comparry goals and kean strateges

143 Yeans

Utilize appropriate metrics and visual

46 Yeans

T 9Yeurs

management to drive lean Improvements

More than 9 years

Less tham 1 year Training Response
Seek to provide regular commumications on |1-3 Years Not Applied
kean throughout the organization. 46 Years Less than 1 year
T-SVears Irvest in training for employees to leam 1-3 Years
More than 9 years about kean 4-6 Years
Not Applisd T-Iears
Less thas | year Moge than 9 years
R 1-3 Years Not Applisd
Adopt HR policies that support kean goals 46 Yoo Less than | year
T vears See the vahe mdewlupq; interral kean 1:3 Years
More than 9 vears leaders and Sersess. 46 Yours
T-9Years
Processes Response Mose fhes 9yesn
Not Applied Drivers Response
» ) ) ) Less than | year Not Applied
Utilize vahwe stream mapping to identify and  [1-3 Yeass Less tham | year
drive inprovenernt opporneidies 46 Yeans Use the Voice of the Customer (VOC) as a |1-3 Years
T-9Years driver of Trprovements 46 Years
More than 9 years T-GYears
Not Applied More than 9 yean
Less than | year Not Applied
Utilize standard work as the baselne for 1-3 Years B Less thas 1 year
conti . . TS Yeors L-ukzlz kaizen at a regular cadence to drive  [1-3 Years
' Cx— CONILOUS TTprovement 46 Years
T-Nears
More than 9 years
More than 9 vears
Not Apphed N )
Not Applied
Less than | year S

Less thas 1 year

1-3 Years
&6 Years

T-Pears

More than 9 years
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Table 4-37: Scores Summary for Lean Transformation at Saudi Electricity Company

oy Total Score of Each |No. of Questions Each Ratio Implementation
Category Category Level
Culture 2 2 1.00 20%
Deployment 8 4 2.00 40%
Engagement 3 3 1.00 20%
Training 2 2 1.00 20%
Processes 6 3 2.00 40%
Drivers 7 3 2.33 47%

Processes

Drivers

Training

Deployment

Engagement

Figure 4-92: Lean Transformation Level at Saudi Electricity Company
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5. Supported Documents:

The company’s leadership and strategies support improvements and
transformation to better systems. For example, SEC’s vision includes being
committed to improvement, and values include “how we act: active excellence (we
are focused, detailed and agile)” (para 3). Moreover, the figures below explain SEC’s
transformation program with mainly three strategic goals in order to be the best and

most cost-effective electricity provider in Saudi Arabia.

SEC's strategic transformation has started

Stage 3 Goals (5-10 yrs)

‘ + International best in class utility
Stage 2 Goals (2-5 yrs) — 30% of capacity international
« Continue the journey ~ 70% of capacity local
Stage 1 Goals (1-2 yrs) + Go global
« Value Creation * Achieve the benchmark
« Discipline
e The best and most cost-effective

provider in the country
(s e N ASTP

Figure 4-93: SEC's Accelerated Strategic Transformation Program (ASTP)
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Objective Towards a world-class utility
and a KSA National Champion

New Strengthen Enable the
Pillars Operating the Core Business
Model

. People Excellence
Foundations Health, Safety and Environment

Enterprise Risk Management & Compliance

(- semsmas 4

Figure 4-94: SEC’s Six Key Areas

New We help shape the new world of the Saudi electricity sector by adjusting our operating
Operating model and setup for the better of KSA and SEC, while complying to requirements of the
Model National Electricity and Co-Generation Regulatory Authority
0 We dramatically optimize our capital spend, greatly increase the effectiveness and
K Strengthen efficiency of our core business operations in generation, transmission and distribution,
= the Core while relentiessly focusing on better serving our customers_ This is the engine to create
sustainable value and achieve our vision
Enable We enable our core business by achieving excellence in our support functions, the
the Business backbone and business platform of SEC: IT, shared services, decision support tools,
branding, supply chain management and research and development
People Itis SEC’s people who run this engine. We therefore do our utmost to become the
o nitanan employer of choice in KSA with major step-changes in planning, identifying, attracting,
o~ developing and retaining the best talent and leadership
c
2
] Health, Safety We care for our people's and suppliers’ health and safety, and lead the country in
'E & Environment environmental protection
=
s -
. ‘ntgfprlse . We develop a holistic view of risk across the organization, understand related trade-
RisS! [ offs and systematically deploy mitigation measures. Moreover, we ensure compliance
Compliance across SEC and enforce code of conduct

Figure 4-95: Real Impact on SEC

269
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Figure 4-96: KPI Measure Success at SEC

High performers receive parts of the savings

Reallzed Savings
through increased
performance

e = Performance-

based rewards

Cost base Salaries

Salary increases will also contribute to our

attractiveness as employer of choice in KSA
(e Il AsTP

Figure 4-97: Performance Based Rewards at SEC
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Customer
Distribution Experience

Excellence

Transmission

Excellence

4
Excellence Diversified

Generation
Excellence

Excellence

Cultural Change

World-Class Performance Customer-Cantricity Sustainability

Figure 4-98: SEC’s ASTP Framework

6. References:

» (Kadasah & AlKhedran, 2014)
> https://www.se.com.sa/en-us/Pages/home.aspx
> https://www.se.com.sa/en-us/Pages/StrategicPlan.aspx
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4.5 Summary for All Local Companies

Table 4-38 summarizes the scores of the assessment for a lean transformation level in
local Saudi Arabian companies. In addition, the mean, median and standard deviation
were calculated. The presented standard deviation of each category is high, which shows
a high variation of each company from the calculated mean. Figure 4-99 shows the lean
radar chart for all multinational companies and it can indicated that these companies have
an average of 66.8 in the process category and 66.3% in both the culture and training
categories. These results reflect that Saudi Arabian multinational companies have a good
level of lean implementation for these categories, and some companies like Toyota and

P&G have 100% of implementation for these categories.

Table 4-38: Scores and Statistical Summary for Local Companies

> n 4 c
> 2 > );E % 8 > @ 5 o 2 5 4
Category g 3 3 z o 3 = m g ¢ 8 S o
H] 5 (e} o) m g 3 0 fi a 5 ) m
) o (o] =] 2 m 2 S <
Culture 70 30 50 50 50 50 20 20 80 20 44.0 50 20
Deployment 60 35 30 50 45 55 40 40 35 20 41.0 40 11
Engagement 87 33 20 20 40 40 33 20 40 33 36.6 33 19
Training 80 50 50 50 50 60 20 20 30 10 42.0 50 20
Processes 73 60 47 53 47 47 33 40 60 27 487 47 13
Drivers 87 47 27 67 53 47 33 47 47 33 488 47 17
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Lean Transformation Level at Saudi Arabian Local Companies

Culture
100%

Drivers Deployment

Processes Engagement

=7

Figure 4-99: Lean Transformation Level at Saudi Arabian Local Companies
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4.6 Multinational vs. Local Companies

Based on the calculated standard deviation for local and multinational companies,

local companies have less variation than multinational companies.

Lean Transformanon Level at Saudi Arabian Local Companies

Drivers T, Deployment

gt Engagem ent

< - =" an N
s i N
l nw
l N
e
A ‘ |
Processes " Engagement
Training

Figure 4-100: Lean Transformation Level for Multinational vs. Local Companies
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4.6.1. t-Test for the Difference Between Means*?

In this section, a t-test was used to investigate the difference between two means for

multinational and local companies. Here, w3 and p, are the true mean for the

multinational and local companies respectively. The null and alternative hypotheses are

as follows:

Ho: py = iy

Hytpy #

The following notations were used in conducting the above test:

Hq-

Ha-

population mean of multinational companies (unknown but constant)

population mean of local companies (unknown but constant)

: size of sample taken from multinational companies
: size of sample taken from local companies

: sample average of multinational companies

: sample average of local companies

: sample variance of multinational companies

: sample variance of local companies

12 Reference used for the t-test is the Applied Statistics and Probability for Engineers by Montgomery and

Runger (1999)
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T, : the t-distribution with v degrees of freedom
a: level of significance,

PV: P-value.

Since the variances of the two types of companies are unknown and different (there is

no reason to believe that they are equal), it follows that:

()_(1_)_(2)_(,%_#2) ~T
S .S V
n n

where v is the degrees of freedom of the t-distribution and is given by:

2
nl nz
(5. /n)  (s/n,)’
n -1 n,-1

Thus, the test statistic (To) is given by:

A sample size of size six are available for both types of companies, and the data is

shown in Table 4-39:
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Table 4-39: Sample Size for Observations

Observation Multinational Local
Number

1 66.3 44.0

2 475 41.0

3 49.4 36.6

4 66.3 42.0

5 66.8 48.7

6 57.4 48.8
Sample

59.0 435
average
Sample

) 78.9 22.3
variance

To conduct the test, a significance level of 0.05 was used. The results are shown

in Table 4-40.

Table 4-40: Results for Testing the Difference between Multinational and Local

Companies

PV

3.76

0.0055

degrees of freedom
test statistic

P-value
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Since the p-value is significantly less than the significance level (PV << a), the
null hypothesis is rejected; that is, there is no statistical evidence that the means of the

multinational and local companies are the same.

4.7 1SM for Multinational Companies

Bl | B2 [ B3 | B4 | BS | B6§ | BY | BS | BS | B10 | B11 | B12 | B13 | B14 | B1S | B16 | B17 | B1S | B19 | B20 | B21
Bl v A v v o o o o o o A o o o v L) o o o o
B2 v o v o o o v v o v o v o x A o o o o
B3 v x o o o o x A A o X o A o o Y o x
B4 v A v v a v o A v A x x a o v o v
BS A v A A x o A v A o A x v o o x
B6 v X A A o o o o o A o o o o v
BY A A A A A v v ] A A o ] o A
BE X x v v v X o X v v v v v
BY A o a v A A a x v v v v
Bl0 o x v X o v x v v v v
Bl1 v v v ] a o v [+] o v
BI12 v v o v v o o v v
B13 A o A A A A A o
Bl14 o o o v v o v
B1S v v o ] o v
B16 A v Y o v
B17 v v v v
B1S v X A
B19 x o
B20 A

Figure 4-101: Structural Self-Interaction Matrix for Multinational Companies
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Figure 4-102: Initial Reachability Matrix for Multinational Companies



Bl | BX | B3 | B4 | BS | B6 | BT | BE | B | BI0 | B1l | B1Z | BL3 | BI4 | BI3 | BIG6 | B1T | B1® | B1¥ | B20 | B2l ebing
Bl 1 1 1 1® 1* 1* 1 1 1 1* 1* 1* 1® 1* 1* 1* 1 o o o 1* 18
B 1 1 1 1 1 1 1 1 I 1 1* 1 1® 1™ 1* 1* 1 1 1® o o 1* 13
B3 1 1 1 1 1 1* 1* 1 1 1 1 1* 1 1* 1* 1 1* o 1] ] 1* 18
B4 1* 1* 1= 1 1 1* 1 1 I 1 1 1* 1* 1 1* 1 1® 1 =} o o 1* 18
B 1" 1* 1 1 1 1 1 1 1 1* 1" 1* 1 1" 1 1 1 1 1 1 1 E
Bo 1% 1* 1* 1 i 1 1 1* I ™ 1* ™ 1 1" ¥ 1* 1 i o o o al 18
B? 1* 1* 1* 1" 1" 1* 1 1* 1* 1* 1* 1* o 1* 1* 1* 1* o o o 1 1w
B o * 1= 1 1" t 1 1 I 1 1 1 = i 1 1* 1 1 1 1 1 = n
Ba 1 1* 1= 1 1 1 1 1= 1 1 1 1 1 1 1* 1 1 1 1 1 1= H
L 1* 1= 1 1 1 1 1 I 1 1 1 1 1 1 1" i 1 o o o 1 1"
En | 1 1= 1" 1 1 1 1 1 1 1 1 H 1 1 1 1" o o 1 1» L)
Bix | 1* il 1 1 1 1 1 1 I 1* 1* 1* 1 1 1 1* 1 1 1 1 o 1* ]
Biy | 1* i* 1® 1® 1* 1* i* i 1* i* 1* 1* i 1* 1* 1® 1 1 1® i* 1* H
Bi4 | 1* 1 1 1 1 1 o 1 I 1 1* 1" 1* 1™ 1 1* 1 1 <} o o 1* 1r
BIs ] 1 1* 1 1 1 1* 1™ 1 1 1* 1 [+] 1* 1 1 1 1 1 1 1= L]
Big 1 1 1 1 1 1" 1 1 I 1 1 1 1 1* 1* 1 1 1 =} o o 1 L]
BI7 1 1 1= 1 1 1 1* 1 1 1 1* 1 1 1 1* 1 1 1 1 1 1= n
Bl18 1* 1* 1* 1* 1 1* o 1* I 1* 1* 1* 1* 1* 1* 1* * 1* 1 1 1 * m
Bl | i 1= 1= 1" 1 o 1~ " 1 1" 1 H " 1* 1 1" H 1 1 1» m
BN | 1° * 1= = 1* 1 1 = I 1 1 - = L 1 1 1= = 1 1 1 = E
B | 1t 1* 1® 1 1* 1* 1* 1 1 1 1* 1* 1 1* 1* 1 1 o o 1 1 1
i - a E ] n a ] ] I 1 n i n ® 1 F n n n " n E

Figure 4-103: Final Reachability Matrix for Multinational Companies
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Table 4-41: Levels of Barriers for Local Companies — 1%, 2" & 3" iterations

Reachability Set Antecedent Set Intersection Set Level
2 | 123456783101112,131 [123456789101112,13,14,15161718,192 [ 1234567830112 314151 [
4,1516,17,18,21 021 6,17,1821
3 | 123A56783101112,131 [ 123456789101112,1314151617,18192 [ 1234567881012 314151 [
415161721 021 6,17,21
o | 12AA5ETESI0L12 131 [123456783101112,131415161718,192 [ 123458783101 231151 |
4,1516,17,21 021 61721
g | 123456783.101112,131 [ 123456789101112,13,14151617,18192 [ 1234567830112, 1314151 [
4,15,16,17,18,19,20,21 021 6,17,18,18,20.21
6 | 123A56783101112,131 [ 12345678910,1112,13,1415161718,192 | 123456789101112,1314151 |
415161721 021 61721
g | 123456783101112131 [ 123456789101112,131415161718,192 [ 1234567891011 2318151 |
4,15,16,17,18,19,20,21 021 6,17,18,19,20.21
g | 123458783101112,131 [123456783101112,131415161718,192 [ 123458783101 2318151 |
4,15,16,17,18,19,20,21 021 6,17,18,19,20.21
10 | 123A56789101112131 [ 123456789101112,1314 15161718192 | 1234567891011 12314151 |
4,151617,21 021 61721
1 | M2A3A56789101112,131 [12345678910,1112,1314 15161718192 | 1234567891011 2314151 |
4,1516,17,20,21 021 6,17,20,21
1 | 123A456789101112,131 [ 12345678910,11,12,13,1415161718,192 | 1234567891011 12,13 14151 |
4,1516,17,18,19, 21 021 6,17,18,19, 21
1 | 123456,83,1011121314 [ 1234567,89101112,131415161718,192 [ 123456,89101112 3181516 |
15,16,17,21 021 17,21
= 23456789,1011,12, | 123456,7,3809,10,11,12,13,1415,16,17,18,19,2 23456,789,10,11,12, .
,14,15,16,17,18,19,2021 021 ,14,15,16,17,18,19,2021
16 | F2AASATBII0IL 1131 [ 123456785101112,131415161718,192 [ 1234567891011 2 BIST|
4151617 21 021 6,17 21
7 | 123A58783101112, 131 [123456783101112,1314 15161718192 [ 123456789101 2314151 |
4,15,16,17,18,19,20,21 021 6,17,18,19,20.21
2 | 1234567891011 12,131 [1234567891011 12,1314 15161718192 [ 123456789101 R BIIST|
4,1516,17,20,21 021 6,17,20,21
1 1713 1,7,13,1819.20 1713 2
7 17 171320 17 2
13 13,18,19,20 13,18,19,20 13,18,19,20 3
18 13,18,19.20 13,18,19,20 13,18,19,20 3
19 13,18,19,20 13,18,19,20 13,18,19,20 3
20 13,18,19.20 13,18,19,20 13,18,19,20 3
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Figure 4-104: ISM for Multinational Companies
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Figure 4-105: MICMAC Analysis for Multinational Companies
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4.8 1SM for Local Companies

Bl | B2 | B3 BS | B6 | BY | BS | B9 | B10 | Bll | BI12 | Bl13 | Bl4 | BIS | Bl6 | B17 | B18 | B19 | B20 | B21
Bl v A v o o o o o o A o o L] v A o o o o
B2 v v 0 o ) v v o v 0 v 0 X A o o o o
B3 X 0 o 0 o x A A 0 x o A o o v o x
B4 v A v v A v o A v A X X A o v o v
BS A v A ) X o A v A o A x v o o x
B6 v X A A o o o o ] A o o o o v
B7 A ) A A A v v 0 A A o o o A
B8 X x v v v x o X v v v v v
B9 A o A v ) ) A x v v v v
B10 o X v x o v x v v v v
B11 v v v o A o v o o v
Bl12 v v 0 v v o o v v
BI13 A ] A A A A A o
B14 o 0 o v v o v
BIS v v o o o v
B16 A v v o v
B17 v v v v
B18 v x A
B19 X o
B20 A
Bl1

Figure 4-106: Structural Self-Interaction Matrix for Local Companies
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Figure 4-107: Initial Reachability Matrix for Local Companies
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Bl B2 B3 B4 Bs Bi BT HE | B? | BI0 | B1l | B1Z | B13 | Bl4 | BI® | BI16 | B17 | BI8 | B1% | B20 | B21 iDehing
Bi i i i i* i* i* i i i i* i* i* i* i* i* i* i o o ] i* 18
B2 1 1 1 1 1 1 1 1 I 1 1* 1 1" 1" 1 1* 1 1" 1* o o 1" 18
B3 1 1 1 1 1* 1 1* 1 1 1 1 1* 1 * 1* 1 1* o o o 1* 18
B4 | 2 id D 1 1 iD 1 1 I 1 1 iH 1* 1 1" 1 i 1 o o o iD i#
i L] 1 1* 1 1 1 1 1 1 1 1* 1* 1* 1 1" 1 1 1 1 1 1 1 n
BE | 1* 1* 1* 1 1% 1 1 1* I 1* 1* 1™ 1 L 1* 1* 1 1 o o o 1 15
a7 " 1* 1 1* ™ 1* 1 1% 1* 1 1% 1" o " 1* 1% 1* o o ] 1 It
BR | 1" 1 1* 1 th 1 1 1 I 1 1 1 1= 1 1 1 1 1 1 1 1 1* E
B 1* 1 1* 1 1 1 1 1* 1 1 1 1 1 1 1* 1 1 1 1 1 1* H
Bib | 1* 1" 1 1 1 1 1 1 I 1 1 1= 1 1 1 1" 1 1 o ] o 1 18
BIL | 1” 1 1° 1 1 1 1 1 1" 1 1 1 1 1* 1 1° o o 1 1" 13
Bir | 1* 1 1 1 1 1 1 1* I i 1* 1* 1 i 1 1* 1 1 1 1 o 1* m
By | 1 1* 1* 1* 1* 1* 1* 1 1* 1* 1* 1* 1 1" 1* 1* 1 1 1* 1* 1 H
B4 | 1* 1 1 1 1 1 o 1 I 1 1* 1= 1" 1* 1 1* 1 1 o o o 1" i
BlS | O 1 1% 1 1 1 1* 1* 1 1 1* 1 o * 1 1 1 1 1 1 1* bt}
BlE | 1 1 1 1 1 1* 1 1 I 1 1 1 1 1* 1* 1 1 1 o o o 1 1w
BIT | 1 1 1 1 1 1 * 1 1 1 1™ 1 1 1 1 1 1 1 1 1 1* n
Bl® | 1* 1* 1* e <l 1" o 1* I 1* 1* i 1* 1" 1% 1* 1* Ll 1 1 1 1* m
L1 L 1" 1 1" 1 1" n 1 1" 1 1 1" 1 " 1" 1 1" 1 1 1 1 m
BM | 2* 1* 1* 1™ 1*® 1* 1 1* I 1 1* 1* 1 1 T 1* 1* 1™ 1 1 1 1* i
B | 1 i* i* i i* i* i* i 1 i i* i* i i* i* i i o o i i 18
T E 2 n n n an - n ] an n n n w an n n n n ] n n

Figure 4-108: Final Reachability Matrix for Local Companies
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Table 4-42: Levels of Barriers for Local Companies — 1% Iteration

Bl | 124585,1011,1214,1516,17 123456739000 112,13 14131617.1819231 | 1.24,589,10.1112,14,15,16,17

B | 12345353012141617 1234567T8910111213 1416171819201 1234589101214 1617

B | 123456185.10113014150617,19.01 23356,78910,11,12.13,14.03 16,17.18.19.2021 | 234567 89.10,1112,131516,17,19.21

B | 1234567 89.101102 1318,15.16,17,1921 123456780101112,13,1415,16,17.18.19.2021 | 1.2345.6,7.89,10,11.12,13,14.15,16,17,19.21
BS | 1334567 89101102.13,14,15.16,17,3821 1234567801011 1213 14 1617,18,192021 | £2345.67491015 1213 14.16,17 1821

B6 |123456785101214 15164721 3456789001112 13 141516.17,08.162021 | 3.456789,10.1214,05.16,1721

B | 123456785101112131815.16,17.1 JA36.78510,11,12.13,18 1617183021 32561 891011,12,13.13,16,1721

BS | 1234567 80,101102.13,18,35. 161718192021 | 12345678000 11 1215,04.16,17,88.19.202F | 123456, 89,10,13,1.13,14.16,17,18.19,20.21
B 1234567851011 0213 143516,17,1819.202] | 123456 78910111213,14151617,18192021 | 123456789,10.1012,13 34.1516,17,18,19.20.71
BIO | 1234567 851011121318 15 161718192021 | 12345678010 1121314 16,1708,192035 | 12,3436, 891011.12,13,14.16,17 18.19,20.31
BIT | 123467 89.10.1112,1313,15,16.17,1621 1333789.10,11,12.13,1816.17, 18,190 21 1347891011 12,13 1316,17 1821

BI2 | 123456785.10111213.14,1617.20.71 123456, 7890011.12,13 14.15,16,17,18,192031 | 12345,6789.10,11,12,13 14,0617 2021

BIY | 1234567 89101112.131415.16,17.38192021 | 4574010111213 14.16,17 15,1920 45,788 10111213,14.1617,18.16,30

BI4 | 1234567851011021318.45.16.17,181921 | 1234567801010 12,13 14151607 18193031 | 1234567801041 1213 14.13.16.47.18.1931
BIS | 13369121815 161701 13456,1X0,1011,13.15,16,17,18,1920.21 1346915161721

TBI6 | 123456, E91011,12.13,18,15.16,17,18.19,21 12345678910 1121314151617 18192021 | 123456 789,1011.12,13,34.15,16,17.15,19.21
BIJ | 1234367891011 121314 151617 18.19.2021 | 123435640 10.A1121314.15,16,07 18,19 031 | 123456191011 13,13 14131617 18, 192021
BIS | 1234567851011,12.13,13,15.16,17,18,16, 2021 | 5,89,10.11,13,14.15,16,17,18.19,20.21 SE9I0.01,13,14.13,16,17,18.19 2021

BI9 | 1234567 89.10,1110.15,14.15.16,17,18.19.20.21 | 3,4,89.10,13,14,16,17,18,19,20 3A87.10,13,1416,17,18,19.20

B0 | 2345689 10.11213 1415 16,17,18,190021 | 8.9,10.12,13,17 18.19,20 71 $9,10,12,13,17,18.19,20.21

D31 | 123456,789.10,11,42.14,15 36.17,18. 2031 345678910111213181516,17,18192021 | 3.4,56,89.10,11.12,14.15,16,47.18.2021

Table 4-43: Levels of Barriers for Local Companies — 2™ Iteration

35681011131518192021
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B

B -

BY [356781011151921 3,56,7.8.10,1113,151819.20 21

[ S TN TR PR RN VSN T TN T S TNEETREEESTAEEEIY

BS 3567810111315,1821 356781013,1518.19.2021 356731013 151821

L E s 0000000 [3387A X [3sesawas 00 |2
B 3567510111315 3 3367810111321

BS 3567810.111315181920.21 35678.1011.13.18192021 356748.101113.18192021

I e o T T T L S = T TSI REE RN ES VRS TR
B10 | 356781011 13153815201 35678101113 18162021 ' l,:,M5,6,7,!,9,10.11,1!,!3414,16,17,!8,19:())1
Bll |3 6781011,13153821 35,781011,13,.18,192021 3TEI0LL13, 151921

BIS [35678510111315181%2021 ATR1011,13 18192000 STRL011,13 5819.201

B1$ [35678510.11,131518162021 5, 8101115, 18,1820 5, B1011.13, 18192021

BI9 | 3567851011,131518.192021 341013, 1815920, 381013 151920,

B0 810,13, 18152021 810,13, 18192021




Table 4-44: Levels of Barriers for Local Companies — 3" Iteration

Reachability Set Antecedent Set Intersection Set Level
(R FES U T TN EETRT U L] T3 TR0 A I 0T | St S SO 3
(B3 |35.781010,. 19, _ ; 35.78,1001,13.18,19,20 B EEA T IR 3
BE | 323456380001 042,03,04,05.36,0 34021 1234560 A A A A5 MO T AR 2031 | bdadrbs 2B b0t d A5 A3 020 3
BS IS678101E 131518, FS678105315181920 3IS6TEI0 133518
B7 | 3378100013 3378101113819, EER[ITIEE) 3
B | 359810,11,13,18,19,20 35.78101113,15,19.20 33T KA011,13,181930 3
BE | 423458089001k bhi3 AT AA 102021 | 333456 B0 100l b3 A5 A BAB 20 | bbb i S SN2 43 e 6318, 10.0028 | b
(10 | 35781011 15,15,19.20 35 TRA0ITIT 181930 SIS IEI930 3
B11 | 3810110318 IS 7B 101113 1819.30 ERN RUNTRERT) 3
B13 | 35,81011,13.18.19.30 5.7.8,1011,13.18.19,20 5741011,13,18,1930
BiG | 32345623.01033,02 1313 153643481021 2 3 2 3
Bi§ | 35781011131581920 5830111318190
BI0 | 3.57,810,11,1318,10.20 TA10,15,18,19.0 TB.10,17.18,16.20
B20 | 358101113 181520 £10.1318.1920 B1033 181920
Table 4-45: Levels of Barriers for Local Companies — 4™ &5™ Iterations
Reachability Set Antecedent Set Intersection Set Level
Bl | 1245851011,12.1415,1617 1.2.3,4.56,7,8.9,10,11.12,13,14,18,16.17.18,19,21 1.2.4.889,10,11.12,1415,16,17 1
B2 | 1.23458910.12,14,16,17 1.2.3,456.789,10,11,12,13.14,16.17,18.19.20,21 1,2.3,458.9,10,12.14,16,17 1
B4 :f‘l’;'l‘:;: AOAOIAZAIILLS, | ) o 3456.75.9,10,1112,13,14,15,16,17,18,19,20.21 ;‘;"““""""'“‘w"‘"’“""‘ 1
B9 ::f,‘.‘l‘:"‘m:”"""’"“" 1.2,3,4.5,6,7.8,9,10,11,12,13,14,15.16,17,18,19,2021 :j:';::""’ HRIRIZ IS4 1S TAIAL 1
B12 :f_;‘:;“"”'m"""""”‘“ 1,2.3,4.56.78.9,10,11,12,13,14,15,16,17,18.19,20,21 :"‘w""" ARILA2,19,1436,1 7,302 1
B4 ::f,'."‘::;'_‘;;”w""’"”""”‘ 1,2,3.4.5,6,78.9,10,11,12.15,14,15,16,17,18,19,2021 ::::'z‘f""”"”"u‘“"“"‘"“"" 1
Big) | ARSI, | irssssmaana I Na | AR ARG |
B17 | ey MAIMSIS | 12 5478000110205 0418 16170000001 | LSASATASIAILIZSIIRIGNE |,
B21 | 3.56,7810,11,.,15.18.20,21 1,5.6,78.10,11,10,15,18,10.20.21 3,5,6,7 810,11, 15,18 20,21 2
B6 | 35078101521 3,5,6,78,10,11,13,15,18,19.20.21 3.5,6.7.8,10,15.21 2
B15 | 360521 3,5,6,75,10,11,13,15,18,19,20.21 3,615 21 2
B3 | 3.57.81011,.19, 3,5,7.8,10,11,13,18,19.20 3,5,7.8,10,11,..19, 3
B7 35.7.810,11.13 A,57.8.10.11,13, 1819, 3,5,7,8.10.11,13 3
BS 3.5.7810,11,13,18,1920 3,5,7.8.10,11,13,18.1920 3,5,7.810,11,13,18.19.20 3
B10 | 3,5,7,8,10,11,13,18,19,20 2,5,7,8,10,11,1%,18,19,20 2,5,7,8,10,11,1%,18,19,20 3
B11 | 3,7,8,10,11,1318 3,5,7,8,10,11,13,18,19,20 3,7,8,10,11,13,18 3
BS | saaas 5.13,15.19.20 s.13.8 3
B13 | 523181920 5,13,181920 £,13,18.20 4
B18 | 5.12,18,1920 5,13,18,1020 5,13,18,19.20 4
B19 | 1920 19.20 19,20 s
[ B20 | 19,20 19,20 19,20 s

288




ir ) |
] 0 B " 812 - o 87
7 SR o 3t Lackof techrical e
s o poctn Focr mavageert ‘ I L o
: & e o e s ciomose vy oy ot
l 1 ]
|
!
i ; 86
) o o B o
uad::‘iqt o tackof tep aeed i PRt mdmm r.‘-‘ et et
s B13 B8
sow manhet ue demand e
Foor work tres Atiath udd“nahn
Lack of coopersion from wpghers Lack of sepplers mwohverent

Figure 4-109: ISM for Local Companies
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Figure 4-110: MICMAC Analysis for Local Companies
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CHAPTER 5 FRAMEWORK DEVELOPMENT

5.1 Introduction

Stephen Corbett, a principal in McKinsey’s Toronto office maintains that:
The biggest challenges in adopting the lean approach in nonindustrial
environments are to know which of its tools or principles to use and how to
apply them effectively. In emerging markets such as China or India,
manufacturing managers trying to implement the lean approach also face
these challenges. Differences in everything from culture to infrastructure
mean that managers can’t apply the lean tools and techniques used in
manufacturing operations in Moline or Munich to nonindustrial
environments or to manufacturing plants in the developing world; the
approach must be tailored to the realities of specific environment (Corbett,

2007, p. 1).

In fact, any widely known models such as the five principles of lean thinking
would work in developing countries; nonetheless, many models lack a proper starting
point. Chalice (2007) indicates that starting the journey of lean initiative could be done
by one or more activities, such as conducting lean baseline assessment, mass training
employees in lean, and analysis the internal overall equipment effectiveness and loss. In

addition, the integration of existing improvement practices with multiple disciplines and
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techniques is required because in the new global economic agenda, the changes in laws
and regulations and the high insistence from stakeholders have increased the pressure and
responsibility to ensure that the implementation of a sustainable transformation through
lean implementation is achievable (Martinez-Jurado & Moyano-Fuentes, 2014; Yusup et
al., 2015). Accordingly, the proposed framework reacted to general practices regarding
lean transformation in developing countries, assessed a lean transformation level, and

constructed the ISM for barriers to achieve a successful lean transformation.

5.2 Description of Framework Components

Figure 5-1 shows the conceptual framework for lean transformation in developing
countries. The framework consists of four phases and provides a distinct timeline for
each phase. The timeline for multinational companies for all phases is shorter than the
timeline for local companies. Moreover, the framework contains three stations for
assessment and brainstorming for the barriers and aids analysis. The first assessment is
conducted by the executive leadership and lean transformation team in the foundation
phase. The second assessment is after Phase | to evaluate the implemented techniques

and take corrective actions if needed, as well as reward lean leaders and Kaizen groups.
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The third assessment is to ensure that the transformation to lean is showing
significant results, and that all parties of the transformation believe that lean is a
continuous improvement system that never ends. In addition, in this stage of perfection it
is essential to reward lean champions to encourage them to move toward excellence in

Phase I11.

5.2.1. Foundation and Phase 0

The first element in the framework is the executive leadership of the company,
such as CEO, COO, CFO, etc., and may be all or some of the board of directors. Lean
transformation should start from a commitment of the executive directors who play a key
role in providing leadership and strategic direction for the organization and welcoming
the potential to boost efficiency as well as who fully support the initiative. J. K. Liker

(2004) states that:

a prerequisite to change is for top management to have an understanding and
commitment to leveraging the Toyota Way to become a lean learning
organization. This understanding and commitment extends to building the lean
systems and culture and, the most difficult for Western companies, sustaining and

constantly improving the system. (p. 306)
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Early focus on leadership philosophy is an important way to increase efficiency and

control costs (T. S. Bateman & Snell, 2011).

The major hindrance in lean transformation is employee resistance to change and
this comes form of lack of leadership vision, recognizing employees for their efforts, and
understanding lean principles (Tranholt-Hochstein, 2015). Moreover, D. R. Brown
(2013) believes that lack of a clear leadership vision, communication plan, and reward
system are major reasons that make transformation in organizations often fail. Deming
once said that “eighty-five percent of all operation and business problems are the fault of

management” (R. Brown, 2014, p. 58)

Consequently, for a successful and sustained lean transformation, it is crucial to
start with leadership to create the foundation for the paradigm shift. The best-fit
leadership style is the transformational leadership which incorporates a strategic vision
based upon changes that advance innovation and creativity. Adopting a strong leadership
system like the one in Toyota Production System will solve most of the staff problems (J.

Liker & Convis, 2012).

The second element of the foundation is transformation team. This team should
be created by the executive leadership, and it should be a cross-functional team from
various levels of the company, such as the top management, seniors, and shop floors as

well as from different departments such sales, HR, and customer service. R. Brown
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(2014) claims that undoubtedly team is the most important asset of lean thinking “without
team, however, you can’t do lean” (p.60). Starbird (2016) maintains that organizing
teams is one of the steps for leading the transformation of lean and it is essential for the

team to have right education for efficiency and enough resources for efficiency.

Both the executive leadership and the lean transformation team are responsible to

the following:

1. Conduct self-assessment for all sections, including manufacturing and non-

manufacturing, and brainstorming for barriers and the proper aids.

2. Set up strategic goals for the transformation, taking into consideration six
categories of the critical success factors, which include culture, deployment,

engagement, training, drivers, and processes.

3. Ensure top and middle management commitment and involvement. For lean to be
applied successfully, it is crucial to ensure leadership commitment, employee
engagement in the education and process, and organizational readiness (Radnor,

Walley, Stephens, & Bucci, 2006)

4. Seek and hire external consultants/senseis. The consultants can help to coach
executive leaders on lean, develop a lean learning and training plan, set the
measurements or metrics for the transformation, and guide the set up of the

reward system.
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5. Start the training program from top level to the shop floor. Part of the training
should be on-the-job training, which is very important for employees’ motivation

and faster learning.

6. Continuing to conduct the assessment, and barriers and aid analysis after each

phase. In addition, to be a backup anytime one is needed.

The timeline for the foundation and Phase O for multinational is between five to
eight months. Based on the interview analysis, multinational companies have a better
leadership level and usually the transformation is guided and mentored by the main
company. However, the duration of this phase in local companies is between ten months
to one year and two months. Longer duration for local companies is due to the need of

creating some elements from scratch.

5.2.2. Phase | and Evaluation

Once the baseline and the strategic planning for lean transformation are adopted,
the next phase is to start with the first level that is found in the ISM, which was related to
suppliers’ quality, involvement, and cooperation. In this phase, the transformation team

and the consultants should mainly focus on the following:
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Conduct an assessment for current suppliers and look for better suppliers, if

needed.

Involve suppliers in the transformation.

Intensive ongoing training for senior employees and shop floor. One success
strategy for sustainable lean implementation is to invest in training and educating
of senior leaders and workers in viewing lean as a philosophy for managing

(Pentlicki, 2015).

Customize the lean program based in the company’s culture, such as TPS.

Dedicate full-time resources to lean improvement.

Set internal lean leaders and senseis.

Implement continues the improvement method; namely, Kaizen. Start the Kaizen
by training, creating Kaizen groups, setting up reward systems, announcing the
winners, and preparing a showroom for the best projects to be seen by all

employees.

Identify a Value Stream Mapping (VSM), which is powerful diagnostic and

planning tool for a successful lean implementation.
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9. Develop proper metrics and visual management. Implement a lean 6S method,
which is also called 5S+1 or 5S+Safety. It is observed from the interviews with
Saudi Arabian companies that 5S is one of the most-used lean tools and some

people shorten the lean concept to 5S.

This phase might take multinational companies one year to one year and nine
months, and local companies one year and two months to two years. This phase is the

bottleneck because it requires more effort and concentration.

Furthermore, the transformation team should test the tools and techniques which
were used in this phase and brainstorm them to overcome any obstacles that the company
faced so far. Also, it is important that if the lean transformation reflects significant
results, lean leaders and Kaizen groups should be rewarded. This will motivate them and
encourage others in the company to do their best. D. R. Brown (2013) believes that a
lack of a clear leadership vision, communication plan, and reward system are the major
reasons that make transformation in organizations fail. The evaluation timeline is
estimated to be within one month in multinational companies and between one to two

months in local companies.

5.2.3. Phase Il and Perfection

This phase includes additional important methods and actions to achieve a

successful and then sustained lean transformation in any organization. The executive
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leaders and transformation team should concentrate on the following:

1. Encourage themselves and other parties in the transformation journey to continue
their commitments. This is important to avoid lack of perseverance which was
one of the main barriers in developing countries. Tranholt-Hochstein (2015)
maintains that for lean system to be success it is essential to have a continuous
leadership involvement and support. “Executive leadership needs to champion
LMS and provide direction and support through engagement and actions.
Unengaged leaders allow employees to determine the importance of LMS.
Employees perceiving LMS as unimportant may impede progress. Leaders who
included LMS in the strategic plan, measured progress, and engaged during

activities had the most success” (p.170).

2. Afford systematic communications regarding lean across the company.

3. A Voice of the Customer (VOC) should be considered in lean transformation.
Although most of the interviewed companies have a customer service and
complaint system, limited companies have involved that in their strategy and

focus in their transformations.

4. Apply Hoshin Kanri. In the Japanese language, Hoshin means
compass/direction, and Kanri means management. It is “a systemic process for

aligning top management strategic decision with the needs of the shop floor
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Standardize actions as reference line for continuous improvement” (Masai et al.,
2015, p. 227). For successful lean implementations, Dombrowski and Mielke
(2014) define five fundamental principles of lean leadership, and one of these

principles is Hoshin Kanri.

5. Restructure HR policies that support lean goals.

6. Transform this lean roadmap to the company’s suppliers.

The expected duration for this phase to be implemented in multinational
companies is between one year to one year and nine months, and for local companies is
between one year and two months to two years. This phase must be followed by an
assessment in order to measure the previous actions and attain perfection. Womack and
Jones (2010) states that “perfection - meaning the complete elimination of muda - is
surely impossible. So, shouldn't managers eventually stop efforts to improve the process
and simply manage it in a steady state, avoiding variances from (normal) performance?”
(p. 90). The assessment timeline is estimated to be within one month in multinational
companies and between one and two months in local companies. Only three of the
eighteen case study companies have reached to perfection level. These companies are

Toyota Saudi Arabia, P&G Saudi Arabia, and Aquat Foods (Al Baik).
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5.2.4. Phase Ill Excellence Level

Accomplishing Phase 0 to Phase Il can provide significant results, such as cost
reduction, an increase in productivity and efficiency, and a boost in the level of quality.
However, Phase 111 is perhaps an advanced level for companies in developing countries
to reach. This level is the transition or upgrade from a lean system to the performance
excellence level. None of the case study companies has accomplished this level. For this
phase, the executive leaders and transformation team should work on upgrading the
current framework to a framework for the excellence level in developing countries. The

following are the suggested steps to implement the performance excellence framework:

1. Benchmarking some of the popular excellence models.

2. Hire External Consultants and select a cross-functional internal team.

3. Train selected employees to the potential of the framework.

4. Conduct self-assessment and rollout the framework.

5. Apply for awards such as Malcolm Baldrige National Quality Award. Companies
in Saudi Arabia can apply for King Abdulaziz Quality Award (KAQA). KAQA

was established by the King of Saudi Arabia in 2002 and is intended to maximize
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quality, efficiency, and productivity in diverse sectors within the country™®,

These steps would take one year to one year and nine months for multinational

companies, and one year and four months to two years for local companies.

5.3 Framework Validation

Firstly, a content validity analysis by subject matter experts was performed for the
content of the assessment, barriers, and the framework. In addition, the framework
validation was based on the four key measures of the quality of designing case study
which include construct validity, internal validity, external validity, and reliability. Table
3-9 in Chapter 3 demonstrates these measures in details. Construct validity is achieved
by performing multiple sources of evidence and reviewing a draft report of the case study
by interviewees (Yin, 2013). Accordingly, validation of the framework was through a
multiple case study analysis of ten local and eight multinational Saudi Arabian
companies. In addition, an expert in the subject matter was applied to validate the
assessment, ISM, and the proposed framework, as well as examining supporting

documents that were provided by the case study companies.

13 Retrieved from www.kaga.org.sa
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The interview candidates from the case studies companies were selected as
experts for validation. Two experts from the multinational companies Toyota Saudi
Arabia and PepsiCo, and two from the local companies Almarai Company and Obeikan
Plastic Company. Each expert was provided a draft report of his company, overall
findings of lean assessment, ISM for barriers, the proposed framework, and the validation

form. Figures 5.2, 5.3, 5.4, 5.5, and 5.6 below show the experts’ validation report.

To sum up, the construct validity was achieved by having multiple sources of
evidence which included the interview and supplementary documents, and having experts
from the case study companies review draft reports of the case study. Internal validity
also was accomplished by using pattern matching to compare the lean transformation
levels among case study companies and by using explanation building in the data
analysis. The replication logic of a multiple case study analysis helps to achieve external
validity. Lastly, reliability was considered by having a database for each case study and
by having a case study protocol which confirmed that the case study could be repeated by

a different researcher.
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s Position: Director

Validation Form

¢ Company: Abdul Latif Jameel

* [ ean Role: Kaizen and Lean Transformation

¢ Work Experience: 14 Years in Kaizen and Lean activities

Lean Transformation Level

Category

Feedback

Corrective Action

Lean Transformation Level at

Agree with vour score

Company name:

Level Local Companies

small size and medium size
companies

VOUr company Abdul Latif Jameel
Motors - KSA

Owerall all Lean Transformation | Agree with vour score None

Level Multinational Companies

Owerall all I ean Transformation | Process is under 30% especially with | None

Barriers Analvsis

Category Feedback Corrective Action
Barriers List (Great tools None
ISM for multinational companies | B6 is the highest cause None
ISM for local companies B9 is the highest cause None

Framework for Lean Transformation

Category Feedback Corrective Action
Framework Components Excellent None
Phase 0 (Foundation) Excellent. None
Change management can be added
to this Phase
Phase I Excellent. None
Change management can be added
to this Phase
Phase I1 Excellent None
Phase I (Excellence) Excellent None
Dwration for multinational Agree with vour proposal None
Duration for local Long duration for Phase 0 None

Figure 5-2: Expert Feedback — Toyota Saudi Arabia
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o Company: Almarai

Validation Form

+ Position: Senior Business Excellence Manager
# Lean Role: Six Sigma Yellow and Green Belt, Kaizen, Lean

* Work Experience:

Lean Transformation Level

12 vears; Toyota Motor Manufacturing & Almarai

Category

Feedback

Corrective Action

Lean Transformation Lewvel at
YOur company

Orverall all Lean Transformation
Lewvel Multinational Companies

infancy of developing Lean across

Crverall all Lean Transformation

the business

Agree with score as we are still in the

We are in the process
of developing a >
vear plan to continue

Level Local Companies

our “journey”

Barriers Analysis

suppliers are undertaking.

Category Feedback Corrective Action
Barriers List Good detailed analysis, which is MN/A
relevant today
ISM for multinational companies | Good detailed analysis, which is N/A
relevant today
ISM for local companies Good detailed analvsis, which is MN/A
relevant today
Framework for Lean Transformation
Category Feedback Corrective
Action
Framework Components | Agree N/A
Phase 0 (Foundation) Agree N/A
Phase I I do not believe we are in a suitable position to
develop Lean with our suppliers within the given | Would you need
timeframe. We have to have a robust internal to extend time
platform before this can be considered, but in the | frame especially
future this does need to be incorporated into in developing
strategic direction. It may be applicable countries?
generally, but may differ in specific cases
Phase II Agree NiA
Phase III (Excellence) Agree NiA
Duration for As stated above, timeframe may be ambitious as
multinational I have no perspective on what Lean jowrney As above
suppliers are undertaking.
Duration for local As stated above, timeframe may be ambitious as
I have no perspective on what Lean jowrney As above

Figure 5-3: Expert Feedback — Almarai Company
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# DPosition: Plant Manager

¢ Tean Role: Sponsor

Validation Form

* Company: Saudi Industrial Beverage Company (PepsiCo)

* Work Experience: 12 Years.

Lean Transformation Level

Category

Feedback

Corrective Action

Lean Transformation Level at
VOUIr company

Agree with vour score

None

Level Local Companies

Owerall all Lean Transformation | Recommend to bench mark with US | None
Level Multinational Companies | companies
Owerall all Lean Transformation | Agree with vour score None

Barriers Analvsis

Categorv Feedback Corrective Action
Barriers List Great tools None
ISM for multinational companies | B6 is the highest cause None
ISM for local companies B10 is the highest cause None

Framework for Lean Transformation

compare to multinational

Category Feedback Corrective Action
Framework Components Excellent None
Phase 0 (Foundation) Excellent. None
Change management can be added
to this Phase
Phase I Excellent. None
Change management can be added
to this Phase
Phase I1 Excellent None
Phase I (Excellence) Excellent None
Duration for multinational Agree with vour proposal None
Dwration for local Owerall time should be more None

Figure 5-4: Expert Feedback — PepsiCo
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Validation Form

Company: Obeikan Plastic Companies
Position: GM

Lean Role:

Work Experience: 18 Years

Lean Transformation Level

Level at your company

The radar chart is reflecting our s1atus a3 yes we are forusing on training

curvently fn which we believe it is ght focus 1o deliver the capability within
our teams to guarantee the right implementation and this will be followad our
focus on the process side to have the right standard for all our processes.
Overall, the chart is reflecting our status as we are still m the middle of cus
Jjourney and it is belping us also 1o have the right focus on the right element of
the moded,

[ want to thank the team working on this in terms of making such visibility for
ourstatus in each element with the right cause and effect which we will utilize
in our actions setiings and reviews to guarantee accelersting our journey
progress.

1 believe we need to understand more deeply
the link between culture element is scoring
higher than the engagement 23 we expect that
right engagement will be defivering the right
wulture as an outcome while currently the
chartis showing our culture is highey than the
engagement

It is very clear that multinationdl companies are focusing on the processes
clement which [ believe is reflecting reality due to the big size of that
companies and processes and standardization s a must to manage the right
interaction between different functions across the world with the right
synchronization,

1 am sesing the same about the engagement
element which is more clear here even with
right focus on all other elements yvet the
engagement i not matching the progress in
all other elements which nesds right analysis
and interaction to have more clarity for the
causes and actions

There is a high differences between local companies which is expected and [
believe the charts are reflecting the reality with the right deep understanding of
the local companies and ! believe the local companies already started the
journey and reached 3 good status, It is very clear that local companies main
focus area the training element which I am fully agree according to my sense
in the market as companies need 10 reach 10 final understanding that traming
investment is a must to move forward for excellence and it is the right
investment.

1 believe based on the great data base
deliverad for all companies during this study,
the study team can provide a great help and
support 10 the companies through identifying
1he right acceteration road for the companies
based on their current status and also all
learning’s from multination consparies.

Barriers Analysis

“e- -i ! !'=- " g

it ack

Great set up for identifying barners with the right link as cause and
effect which enable companies to identify their priorities based on that
with the 80,20 role to accelerate the outcomes versus implementation

suppliers system as part of the final interaction model.

training and standardized processes,

The ISM outcomes is a clear proven of the model link and making
sense from the model 1 am seeing a clear supplier issues outcomes
from the wodel and I am fully agres with this based on my actual
experience and I am seeing it is coming not only from the supplier as
also the multination companies participate in this and this is coming
mainly that multination companies are frying to implement their
systems to suppliers with adapting the suppliers systems and taking

The high leve! of tumover is making sense due to the high level of

ISM for local companies

through their excellence Jevel.

Slow response to market due to demand fluctuationis a clear and very
strong element as an outcome from this model and I believe this is
solid right as the local companies still at the beginning of excellence
journey which will help them to high the right response and on time

I believe an acceleration road
map and program is highly
needed 10 be share with the
local companies to adapt with
the current market needs

Figure 5-5: Expert Feedback — Obeikan Plastic Company (part 1)
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Framework for Lean Transformation

Framework | This is a great step that can help all companies to have the right clarity of the approach and I am fully

Components | agree on the setup to guarantee the right sustainabilify before moving from one phaseto the next phase
otherwise if there is no sustainabilify in the previous phase the next phase for sure will notbe successful
All companies can use this approach s this will be one of their successful journey in the excellence.

Thanks for the great start of the approach of leadership and teams as these are the right setup from my
previous experience to have the right startand continuous progress in the journey

Phase( It is the right to start by understanding the current status for any company versus the business nead to

(Foundation) | develop the right master plan and also the right set up for the program, so startine with the assessment for |
the documented elements will be the right start of the program.

Starting with the leadership and middle management is the successful start fo develop the right models
for all the organization and also will help leadership to learn then implement and practice and then
provide the right coaching for the total organization to deliver the right set up and right progresste
success the journey.

Phase] Right step of finalizing the action plan and start implementing the actions and it is great mode! in which
involving the suppliers at this stage to be part of the excellence journey as suppliers are main in the this
success which aiso was main outcomes from ISM to deliver finally end to end synchronization.

I'elieve the time interval is making sense based on my experience of implementation.

Phasell It is very clear o have the right focus on HR systems fo guarantes that engagement and maintain Tbelieve there should bea
company’stalents to deliver the journey with the right culture zcross all the organizationandacrossall | periodof time forcomection
levels. after the evaluation phase to

guarantee the right
sustatnability before moving
tophase IT to guarantes the
right implementationand
progresssefup.

Phase Il It is needed as a company vision which all will have it asa visionto reach world class excellence andit

(Excellence) | will be a perfection phase neaded in all functions and it is not finishing phaseas it dependson the
business needs changing based on market dynamic

Darationfor | The durationis exactly reflecting the right set up based on my experience in local and multination

muylfinational | companies

Durationfor | The durationis exactly reflecting the right se¢ up based on my experience in local and multination

local companiss

Figure 5-6: Expert Feedback — Obeikan Plastic Company (part 2)
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In addition, two experts in ISM were contacted in order to validate the steps and
the ISM-base models of the multinationals and local companies. The criteria of selecting

experts for the ISM validation were:

» Work in the academic field
» Has at least two publications in ISM

» Willing and available to participate

Each expert was provided a report that included the entire procedure for
developing ISM and a validation form. Figure 5-7 shows one of the expert feedback

reports for the ISM-base models for the multinational and local companies.
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Validation Feedback Form

Organization: Department of Industrial Engineering, King Abdulaziz University, KSA
Position: Associate Professor, Department Chairman
Recent Publications:

o Alidrisi, H (2015). Development of a Study Plan for Industrial Engineering Program Using
Interpretive Structural Modeling Technique. INTERNATIONAL JOURNAL OF
ENGINEERING EDUCATION, 31(5), 1410-1418 _(ISI)

o Alidrisi, H. (2014). Prioritization of non-technical barriers for geothermal energy utilization
using fuzzy analytic hierarchy process: The case of Saudi Arabia. Energy Education Science
and Technology Part A: Energy Science and Research 32(6): 7485-7454

o Alidrisi, H (2014). Proritizing Critical Success Factors for Six Sigma Implementation
Using Interpretive Structural Modeling. American Journal of Industrial and Business
Management, 4-(12, 697}

o Alidrsi, H (2014). "An ANP-Based Multi Criteria Decision Making Model for Supplier
Selection” In Industrial Engineering and Engineering Management, 2014 TEEE International
Conference on. 9-12 December, 2014, Selangor, Malaysia (ISI).

o Alidrisi, H and Mohamed, 5. (2012)"An ANP-Based Goal Programming Model for Quality
Management: An Innovative Approach toward Strategic Quality Management”, Proceedings
of International Conference on Industrial Engineering, World Academy of Science,
Engineering and Technology (WASET 2012), Issue 70 October§-9, 2012, Dubai, UAE.

o Alidrisi, H and Mohamed, 5. (2009). "Resource Allocation for Strategic Quality
Management: An Analytic Network Process (ANP) Model " Proceadings of the Fifth
International Conference on Construction in the 2 Ist Centwry (CITC-F), May 20-22_ 2009,
Istanbul, Turkey, 789-795.

Barriers Identification and Analvsis (ISM)

Category Feedback Corrective Action

Barmriers Contents The barriers have been identified

through critical review of the
literature. However, it would be
better if barriers were limited
around 15 barriers. Although some None
of the identified bamiers can be
grouped into 1 barrier, the current

list can be considerably

acceptable.
Structural Self-Interaction Matrix | It seems acceptable None
Initial Reachability Matrix It seems acceptable None
Final Reachability Matrix It seems acceptable None
Level Partitions It seems acceptable None
ISM for multinational companies | It seems acceptable None
ISM for local companies It seems acceptable None

Figure 5-7: Expert Feedback for the ISM-base models
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CHAPTER 6 CONCLUSIONS AND FUTURE RESEARCH

6.1 Introduction

Due to a lack in the literature of a framework of lean transformation in
developing countries, the primary objective of this research was to develop a roadmap for
a successful and sustainable lean transformation in developing countries.  Other
objectives and research questions were addressed to attain the primary objective. This
concluding chapter summarizes how these research objectives and research questions
were achieved. In addition, it discusses the limitations and future research

recommendations.

6.2 Conclusions

Organizations in developing countries are required to be on par with competitors
- or even superior - in order to be successful and compete in today’s economy.
Furthermore, they are required to fulfill their customers’ needs, which include high-
quality products with a discounted cost in a short time frame. Transformation of their
current systems to lean is the most desirable method, which contributes to efficient and
effective procedures and practices; combined, these lead to a highly competitive position
and excellence business performance. Nonetheless, the literature specified that there is a

shortage of lean implementation in developing countries as a philosophy for managing
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the businesses as well as a lack of experience and knowledge in adopting the lean system.
Therefore, there is a need to design a roadmap for organizations in developing countries

to move toward achieving a successful transformation to lean.

Lean assessments were conducted in eight multinational and ten local Saudi
Arabian companies to investigate the current level of lean transformation in developing
countries. The assessment result showed that, similar to the literature findings which
indicated that the level of successful lean transformation in developing countries is low,
the lean transformation level of local companies in Saudi Arabia is between 30%-40%,
and in multinational companies the level is between 50%-60%. In addition, it was
concluded that there is no significant difference between the lean transformation level in

multinational and local companies.

ISM is an effective method to locate the relationships between the barriers and
prioritize them in a hierarchical way. The ISM analysis of the barriers of both local and
multinational companies in the case of Saudi Arabian industry considered the lack of
suppliers’ involvement, lack of cooperation from suppliers, lack of good quality
suppliers, and the slow response to market due to demand fluctuations as the root barriers
that need to be addressed at the primary stages of lean transformation. Moreover, a
second level of the barriers in multinational companies included lack of awareness about
lean and a high employee turnover. Similarly, the second and third levels in local

companies included poor work styles, a lack of technical knowledge of lean (know-how),
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high employee turnover, a lack of strategic planning systems, a lack of top and middle
management involvement, and a lack of resources to invest. Also, ISM-base models
showed that barriers in the top levels have strong relationships with each other, meaning

that if one barrier is addressed then the other barriers will be influenced.

The resulting framework was developed by conducting a thorough literature
review analysis and interviewing key personnel in ten local and eight multinational Saudi
Arabian companies. The framework reacted to general data about lean transformation in
developing countries, assessed a lean transformation level, and constructed an
Interpretive Structure Molding (ISM) for barriers to achieve a successful lean

transformation.

For the framework validation, construct validity was achieved by including
multiple sources of evidence, which included the interview and supplementary
documents, and having experts from the case study companies to review a draft report of
the case study. Internal validity also was accomplished by using pattern matching to
compare the lean transformation levels among case study companies and also by using
explanation building in the data analysis. The replication logic of a multiple case study
analysis helped to achieve external validity. Lastly, reliability was achieved by including
a database for each case study, as well as by utilizing case study protocol to confirm that
the case study could be repeated by a different researcher. Feedback from experts

included using a timeline for local companies, adding an evaluation step, and considering
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management change theory.

The resulting framework provides clear phases with an estimated timeline for
each phase, from the foundation phase to the excellence-level phase. In addition, it
involves an executive leader and cross-functional team to mentor and assess the
transformation after each phase. The framework is comprised of several methods and
tools that can be considered critical success factors for lean transformation, which will
further help companies to identify their weaknesses and opportunities for improvement as
well as prepare them to reach an excellent level of performance. As well, it will enable
companies in developing countries to move toward achieving a successful lean
transformation and sustainability as well as reaching higher and more persistent levels of

growth.

6.3 Recommendations

Based on the findings of this study, the following are recommendations that will
certainly lead organizations in developing countries to attain a successful and sustainable
lean transformation:

1. Consider lean as a philosophy for managing the company. Utilize lean in the
company’s strategy, manufacturing, and non-manufacturing areas to obtain the full
benefits. Transformation to lean must be derived from the top down in order to be

sustained.
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Create a multi-functional and multi-departmental team, and include executive leaders

in the team to build the foundation for the paradigm shift.

Seek and hire external consultants/senseis. The consultants can help to coach
executive leaders on lean, develop lean learning and training plan, set the

measurements or metrics for the transformation, and guide to set up the reward system.

Invest in lean training for everyone in the organization from the top level to the shop
floor. Utilize on-the-job training, which is very important for employees’ motivation

and for faster learning.

Address the issue of high employee turnover, particularly in multinational companies
since they invest more in training. This issue was evident in the multinational Saudi

Arabian companies.

Seek good quality suppliers that can cooperate and be involved in the transformation.
Extending the program to the suppliers is very important in lean transformation to

attain successful results.

Let customers customize their own lean program based upon their company’s and
county’s cultures. Case study companies that created their own lean program attained

good level of lean transformation, such as P&G Saudi Arabia and Albaik.

Set up full-time resources in the lean transformation processes. These resources can
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10.

11.

12.

13.

be internal or external, and the consultants should contribute in both the election of

the program as well as training initiatives.

Implement continues improvement method; namely, Kaizen. Start Kaizen by
training, creating Kaizen groups, setting up reward systems, announcing the winners,

and preparing a showroom for the best projects to be seen by all employees.

Identify Value Stream Mapping (VSM), which is a powerful diagnostic and planning

tool for a successful lean implementation.

Develop proper metrics and visual management. Implement the lean 6S method,
which is also called 5S+1 or 5S+Safety. It was observed from the interviews with
Saudi Arabian companies that 5S is one of the most used lean tools, and some people

shorten lean concept to 5S.

Afford systematic communications regarding lean all over the company. Monthly,
quarterly, and yearly meetings with executive leaders are important to review and
assess the transformation. This is obvious in the proposed framework by having a
transformation team follow up, review, solve problems, and deliver regular
communications between top, middle, and shop floor employees. In addition,
communications success is attained by having the three platforms included in

assessment.

VOC should be considered in lean transformation. Though most of the interviewing
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14.

15.

16.

companies have both a customer service and complaint system, limited companies

have involved these features in their strategy to focus on the transformation.

Apply Hoshin Kanri, which is a policy or strategy deployment method. In the
Japanese language, Hoshin means compass/direction, and Kanri means management.

Most of the interviewing companies were not familiar with the Hoshin Kanri method.

Restructure the company’s HR policies to be supportive of the lean program.
Involving the HR department and company policy in the lean transformation

procedures is very important to achieve a successful level of lean.

Expand company goals to achieve an excellent performance level. This perhaps is an
advanced level for companies in developing countries to reach. However, it is highly

recommended for organizations in developing countries.

6.4 Limitations and Future Research

The scope of the research was for companies in developing countries, and

includes case studies from India, Egypt, the United Arab Emirates, and Saudi Arabia.

However, due to limitations of resourses and time, case studies from the Saudi Arabian

industry were selected. In addition, the study was intended to cover service industries

such as healthcare, but many issues limited that research direction. The main reasons

318



were an absence of lean systems in the healthcare industry in Saudi Arabia, and the lack
of availability in reaching key personnel who were willing to participate or to grant

access to data.

Another limitation was that there were was a variety of types of companies in
Saudi Arabia; for example, pure manufacturing companies, pure service companies,
companies that offer manufacturing and services, private companies, and companies that
owned totally or partially by government, among others. The delimitation method, which
identifies the boundaries and scope of the study, was approached. Case studies were
Saudi Arabian companies from the private sector who offered mix of manufacturing and

service areas.

Transformation to lean in developing countries is not an easy task and is
associated with several barriers that require more effort, not only from the companies’
leaders but from governments and societies. For example, one of the barriers was the
issue of high employee turnover, particularly in multinational companies as they invest
more in training. This research only provided general recommendations to address this
issue; nonetheless, to overcome with this issue it is essential to study the turnover issue in

depth to be able to provide radical solutions.

Accordingly, there are many opportunities for future research related to lean

transformation in developing countries. Similar studies could be conducted in other
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developing countries in the same areas; such as the United Arab Emirates and Kuwait; or
in different regions in Asia such as China, India, and Malaysia; or in South America such
as Argentina and Brazil. Comparisons between the findings can be investigated. Testing
the framework in pure service industries such as the healthcare or food industries would
be another potential opportunity for future research. This research can be a baseline for
researchers to study lean transformation in governmental or non-profit sectors such as
universities, public transportation division, charities, and so on,, which require more

focus on reducing cost and increasing productivity than for-profit companies.

One of the future research opportunities could be extending this research and
interviewing more people in different levels in each company, and/or using different data
collection methods such as observation and surveys. Moreover, applying this framework
in two or three organizations in developing countries and comparing the major results as
well as bridging any gaps that exist. Perhaps a study of the correlations among
organizations that have 1SO certification versus non-1SO certified organizations in order
to determine which organization category would be more prepared and eligible for lean

transformation.

Approaching different models to conduct the assessment for lean transformation
in developing countries would give a different direction and more a customized
framework. Similar concepts are applicable for the barriers identification and analysis

using ISM. In addition, using similar approach to ISM such as Analytical Hierarchy
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Process or Analytic Network Process to study the relationship among the proposed lean
tools of this framework and prioritize them would be beneficial idea for future research.
Also, exploring Return On Investment (ROI) to organizations in developing countries

that have implemented lean is a potential for future research.
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