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Foreword

I have been in the banking and financial services field for close to three decades
now. During this period, I have witnessed the way in which the banks and financial
organizations have evolved. The organizations have become more hybrid and
complex, with a transformed focus on customer and cost. There is more emphasis
on value proposition and the outcomes, thereby making data analysis-based
decision making a way of working in organizations. Banks especially have become
a competitive segment of the markets. In fact, the whole of services sector has been
yearning not only to attract new customers but also to retain the existing, by
providing quality services consistently, and the common problems include optimal
utilization of the workforce within the budget crunches and to provide defect-free
output to customers again and again. My favorite way of creating this competitive
advantage is to deliver it through continuous process improvements.

I am delighted to write this Foreword, not only because Vijaya Sunder M has
been my good friend for several years, but also that I believe in the practice of Lean
Six Sigma. I also believe that Lean Six Sigma enables a unique combination of
speed (of Lean) and robustness (of Six Sigma) in creating a quality management
system that is required for today’s competitive world. While Lean and Six Sigma
have their roots from the manufacturing sector, Lean Six Sigma has worked really
well in the context of service quality, especially in banking and financial services.
But, to the best of my knowledge, there are not many books specific to banking on
this subject.

In the beginning, this book establishes a systematic way to identify research gaps
in the body of knowledge of Lean Six Sigma across services, using morphological
analysis, a systems thinking technique. Then, it establishes how Lean Six Sigma
could lead an organization toward gaining higher stakeholders’ satisfaction. The
authors establish this through three interesting real-time cases of Lean Six Sigma
project management from global banks and subsequently discussing the managerial
implications. The cases include (1) optimizing employee utilization in a bank,
(2) rejects reduction in accounts opening of a bank’s back office, and (3) improving
accuracy in payments processing. Making you believe and reaffirm these opera-
tional benefits that Lean Six Sigma projects would deliver, authors then question
you—is that all Lean Six Sigma has to offer?
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Then, the book takes on longitudinal case-evidence to present a novel, strategic
view of Lean Six Sigma toward creating a competitive advantage in quality. You
will find a strategic orientation of Lean Six Sigma beyond its operational benefits.
Alongside the real-time Lean Six Sigma project management cases in the banking
context, this book offers a fresh dynamic capabilities perspective. The authors argue
that when looked through the dynamic capabilities lens, Lean Six Sigma offers a
platform to create a competitive advantage in quality. Reading this book, you will
find it hard to defend Lean Six Sigma as merely a continuous improvement practice
that could be deployed through executing a few projects. The book provides a
compelling strategic view that a core quality management practice can be a higher-
order capability in organizations.

Another interesting feature of this book is its presentation and flow of contents
that anyone who does not even know much about quality management can easily
understand and enjoy reading it. In the first two chapters, the authors set a back-
ground by introducing the key concepts in a way that even if the reader does not
have any pre-requisite knowledge about quality management, should be able to
understand the rest of the contents of the book easily.

This book caters to the needs of both researchers and managers by contributing
to both theory and practice. I hope this book will become a primer among quality
management researchers, operations strategy managers, and continuous improve-
ment practitioners, as it triggers applied thought leadership in operational excel-
lence in the context of banking and beyond.

Mumbai, India Kunda Jadhav
Director and Head—India Operations

Scotiabank
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Praise for Lean Six Sigma in Banking Services

“This book provides a deep understanding of Lean Six Sigma applications. It inspires
by transferring the principles of the concept into uncommon areas of operations and
management behind the usual quality and project management. While reading the
book I got hit by a great idea of applying Lean Six Sigma inmy digital business as well.
My impression at the end of the book was that sky is the limit for the right employment
of Lean Six Sigma, especially while viewing it from a dynamic capabilities’ lens.
Readers of this bookwill surely receive insights for improving their business processes
both operationally and strategically. Although the book is focused on banking, it is
actually suitable for a really wide audience. This is a brilliant piece of research as a
book that will serve as a guide for transformation by the prism of Lean Six Sigma.”

—Professor Dr. Zornitsa Yordanova, Chief Assistant Professor of Innovation
Management, University of National and World Economy, Sofia, Bulgaria

“Lean Six Sigma needs to be understood from a systems perspective and there exists a
huge knowledge gap in this area offinding holistic solutions to business problems. This
book is a very welcome work that addresses this call. It integrates quality management
resources and dynamic capabilities view towards practice. Banking and Financial Ser-
viceswas aptly chosen as it has themost direct applicability for social enterprises.Anyone
interested in creating more impact with less will surely benefit from reading the book.”

—Alex Abraham, Chief Executive Officer, Lean Success Partners, Winnipeg,
Manitoba, Canada

“The book is a refreshing booster to the world of Quality Management especially in
the context of Banking and Financial Services. Concepts and terms like ‘Rapidness
of Lean & robustness of Six Sigma to solve operational problems’ ‘Hybrid
methodology’ resonate very well with what we do in the industry today. Another
interesting fact about the book is applying ‘Dynamic Capabilities approach’ to
Quality Management, that sets a fresh Quality Oven and ensures this book is
definitely a good investment of authors’ intellect. Best part—Even if a reader is new
to the world of Quality, this book will be appropriate and resonating. For

xi



Researchers and Practitioners, both being leaders or fresh entrants, this book stands
out to be a must-read, as it demonstrates the success of the Lean Six Sigma
methodology via case studies and practical applications.”

—Udit Salvan, Director, Global Transformation & Engineering Network,
An American Multinational Financial Services Corporation,

New York, USA
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1Introduction

In today’s competitive world, organizations compete with each other not only to
attract customers but to retain them by providing consistent quality of goods and
services on time and every time. History shows instances of how industries have
transformed over time, and every time a revolution has taken place, there have been
new ways of working using newer technologies. The beginning of the twentieth
century saw the development of a number of management programs that made it
possible to increase the efficiency and effectiveness of manufacturing facilities.
Mass production of goods using assembly lines became commonplace. The last few
decades of the twentieth century witnessed integrated systems, customized products
and services, and formalization of the supply chain management concept. Pressure
to reduce costs caused many firms to move their operations to low-cost countries.
But things have changed in the twenty-first century. Industry 4.0 opens opportu-
nities to connect technologies to guide operations for developing new ways of
working. At this juncture, erstwhile quality management strategies like Lean may
not completely fulfill the purpose. Different industries have evolved their own ways
of working by applying the contemporary Lean Six Sigma method, which has
gained attention in the past few years. Being a hybrid methodology that integrates
and synergizes Lean principles with the Six Sigma toolkit, Lean Six Sigma enables
a unique combination of speed and robustness in manufacturing and services. While
quality management practices including Lean Six Sigma fall under the operations
management discipline, their applications are truly multi-disciplinary, with an
ultimate aim to create competitive advantage for organizations.

“Competitive advantage” is among the most widely used terms in the field of
strategic management. Despite the differences between a monopolistically com-
petitive market and a perfectly competitive market, every firm works to maximize
its profitability and market presence. In a generic sense, an organization’s com-
petitive advantage is the primary attribute that enables it to outperform its com-
petitors. Encapsulating the understanding from the earliest works such as
Schumpeterian theories of innovation-based competition among organizations and
the later strategic management theories of competitive advantage such as the

© Springer Nature Singapore Pte Ltd. 2020
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competitive forces approach (Porter 1985), the core competencies approach
(Prahlad and Hamel 1990) and the resource-based approach (Barney 1991;
Makadok 2001), the dynamic capabilities approach (DCA) has evolved into a
distinct body of knowledge for scholarly research since its origins in the 1990s. The
founding thinkers (Teece et al. 1997) defined DCA as a firm’s ability to alter its
resource configurations through applying certain capabilities and thus adapt to
changing environments to achieve new forms of competitive advantage. Amidst the
loops of criticisms and defenses, the DCA has attracted substantial attention from
scholars publishing in top-tier management journals. According to a study, more
than 1500 published articles appeared in the ABI/INFORMS database between
1997 and 2007 on DCA (Barreto 2010) and this count has significantly increased
even recently (Schilke et al. 2018). To develop competitive advantage in quality, it
is essential that organizations realize the big picture of a firm not restricting quality
management to operations alone. The essential interface of operations management
and strategy, known to be as “operations strategy,” is essential for this effect.

Operations strategy scholars often use high quality performance relative to
competition as an indicator of a competitive advantage with reference to quality
(Ward and Duray 2000). Competitive advantage based on quality is an ability of a
firm to achieve a high level of quality performance at a point in time and do it
consistently over time (Hannan and Freeman 1984; Su et al. 2014). Earlier,
researchers have drawn on different theoretical perspectives to understand the
relationship between quality and competitive advantage. For example, scholars
have drawn on the resource-based approach (Barney 1991) of the firm to explain
how several practices and frameworks such as total quality Management (Flynn
et al. 1994; Powell 1995), the Malcom Baldrige Business Excellence evaluation
framework (Flynn and Saladin 2001), and the ISO 9000 Quality Management
System (Martínez-Costa et al. 2009) lead to competitive advantage in quality.
However, very little has been studied about how to sustain competitive advantage in
quality (Su et al. 2014).

While high quality performance could lead to competitive advantage, what
matters is a firm’s ability to create that “capability.” Due to the growing pace and
complexity of business environments, organizations no longer compete on pro-
cesses but on their ability to continually improve processes (Teece 2007), and this
phenomenon is called as “continuous improvement.” A few practices to effect
continuous improvement have been observed to exhibit some characteristics
beyond operational capabilities (Anand et al. 2009; Benner and Tushman 2003;
Zollo and Winter 2002) and have been candidates to be considered as DCs.
Although operations management scholars and executives realize the importance of
continually improving processes, their efforts have been predominantly focused on
building process efficiencies for operational benefits like cost reduction, resource
optimization, defect reduction. This leaves an opportunity to investigate the
strategic outcomes of continuous process improvement initiatives, toward deriving
a competitive advantage with reference to quality in firms.

The common aim of continuous improvement programs is to provide stan-
dardized mechanisms for continuous process changes across different functions of
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the firm, and with alliance partners, suppliers, and customers. Among several other
continuous improvement initiatives, Lean and Six Sigma are regarded among the
most popular contemporary management strategies used in organizations (Albliwi
et al. 2014). Though Lean and Six Sigma were developed independently, both these
powerful continuous improvement strategies have emerged from Japanese ways of
working, adapted across the globe.

1.1 Continuous Improvement Through Lean and Six
Sigma

The common aim of continuous improvement programs is to provide standardized
mechanisms for continuous process changes across different functions of the firm,
and with alliance partners, suppliers, and customers. Among several other contin-
uous improvement initiatives, Lean and Six Sigma are regarded among the most
popular contemporary management strategies used in organizations (Sunder M and
Prashar 2020). Though Lean and Six Sigma were developed independently, both
these powerful continuous improvement strategies have emerged from Japanese
ways of working, adapted across the globe.

Lean is a continuous improvement methodology that focuses on reducing cycle
time and waste in the processes. James P. Womack and Daniel T. Jones coined the
term “Lean Thinking” in 1996 (Womack and Jones 1997). Lean is a systematic
approach to identify and eliminate waste through continuous improvement; flowing
the product at the pull of the customer in pursuit of perfection. The expanded
application of Lean practices in recent years across the world has been popularized
from manufacturing to transactional and service industries. According to Stewart
and Meyers (2002), waste is defined as anything that does not add value to the
end-product from the consumer’s perspective. According to Lean methodology,
waste can be of seven categories: overproduction, inventory, over-processing,
motion, waiting, defects, and transportation (Rawabdeh 2005). Lean organizations
are capable of producing high-quality products economically in lower volumes and
bringing them to markets faster than mass producers. A Lean organization can make
twice as much of a product with twice the quality and half the time and space, at
half the cost, with a fraction of the normal work-in-process inventory (Sharma
2014). Lean management is about operating the most efficient and effective orga-
nization possible, with least cost and zero waste. According to the Lean approach,
the value of a product is defined solely based on what actually the customer requires
and is willing to pay for. All activities can be grouped into three types:

(a) value-added activities: these are activities that transform the inputs into the
exact product or service that the customer requires;

(b) necessary, but non-value-added activities: these are activities that do not add
value from the perspective of the customer, but are necessary to deliver the
product or service, unless the existing supply or process is radically changed; and
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(c) non-value-added activities: these are activities which are not required for
transforming the materials into the product or service that the customer wants,
and must hence be eliminated or avoided.

5S, value-stream mapping, JIT, poka-yoke, and visual controls are a few of the
Lean techniques which organizations follow to deploy Lean. Chrysler used
resources to extend in-house training of Lean philosophy to its major suppliers,
emphasizing the commitment needed from all parties to establish Lean, and realize
the full potential for everyone involved (Fitzgerald 1997). Delphi and Mitsubishi
are a few other organizations that have benefited from Lean.

Six Sigma, initially developed at Motorola in the 1970s, was a business trans-
formation initiative based on effecting breakthroughs in quality enhancement.
Motorola initiated the Six Sigma program focusing on their customer requirements
to produce defect-free outputs. Later in 1988, Motorola won the Malcom Baldrige
Quality Award and outperformed their competitors with its use of Six Sigma, which
has often been presented as something different from TQM. Six Sigma is so dif-
ferent from other quality initiatives because it makes organizations make more
money by improving customer value and efficiency, with the benefits going straight
to the bottom line (Pyzdek 2003). Motorola saved $15 billion during 11 years of
adopting their Six Sigma discipline. Following Motorola, many organizations
across different markets realized the importance of this unique technique and gained
competitive advantage. For example, General Electric gained more than $2 billion
as customer benefits in 1999, because of their Six Sigma efforts (Lucas 2002).
Allied Signal had productivity gains of 6% in manufacturing in a two-year period.
Gerald Defoe, a quality engineer in the New York Air Brake Company, noted that
Six Sigma put the whole problem-solving process into a very structured format
(DeFeo 2000). DMAIC (Define-Measure-Analyze-Improve-Control) is the most
commonly used roadmap by organizations for continuous improvements. Define-
Measure-Analyze-Design-Validate (DMADV) and Define-Measure-Analyze-
Design-Optimize-Validate (DMADOV) are a few other Six Sigma roadmaps
used for process design or redesign projects.

1.2 From Lean and Six Sigma to Lean Six Sigma

Both Lean and Six Sigma have been separately and successfully deployed across
the manufacturing and services sectors and have some shortcomings. The hybrid
Lean Six Sigma (LSS) approach to continuous improvement has helped overcome
the shortcomings (Sunder M 2013), and hence, its usage has exponentially
increased in the past two decades. The claim that Lean and Six Sigma have a
complementary relationship is widely accepted today in the corporate world. LSS
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has been acknowledged by more than 70% of Fortune 500 companies across var-
ious Services sectors (Chassin 2008). Though LSS is gaining momentum in
industry, top-tier journals have published little research on this phenomenon. While
many papers have appeared in the practitioner literature and specialized scholarly
journals in this area, LSS needs an in-depth understanding to advance its theoretical
development (Näslund 2013; Snee 2010). Scholarly inquiry into this management
approach has been limited to view LSS merely as a CI practice. LSS has not
attracted the same level of conversation about theory development and implications
for competitive advantage as TQM (Powell 1995; Douglas and Judge 2001), and
some researchers have recognized LSS as being distinct from TQM and various
other well-known quality philosophies and practices (Furterer and Elshennawy
2005; Shafer and Moeller 2012). Secondly, while CI initiatives have been taken in
both manufacturing and services organizations, the need for CI in services, espe-
cially in economies dominated by the services sector, is strongly justified. For
instance, the services sector dominates the UK economy, contributing around 78%
of GDP (as on 2015 per statistica.com). Since 2010, more than 80% of the USA’s
GDP has been contributed by services operations (Wang and Chen 2010). Even in
emerging economies like India, the share of the services sector is expected to reach
62% by FY 2022.

1.3 Purpose and Scope of This Book

An overview of the publications pertaining to Lean Six Sigma for services shows
that its applications in the BFS, ITS, telecom, education, and aviation/airline ser-
vices sectors are in nascent stages. This book is scoped in the context of banking
considering the importance of the BFS sector due to the reasons given below.
Predominantly, BFS firms originate and facilitate financial transactions for circu-
lation of funds. Their operations include creation, liquidation, transfer of ownership,
and servicing or management of financial assets, raising funds by taking deposits or
issuing securities, making loans, asset management, underwriting insurance, pay-
ments processing and settlements.

Further, LSS has been looked upon as an efficiency generation machine, and
evidences from several field studies demonstrate its operational benefits. Practi-
tioner research on this area shows that LSS synergizes the rapidness of Lean and
robustness of Six Sigma to solve almost all operational problems in firms as a CI
platform and practice. However, there is a significant gap in the literature of not
looking at LSS from a strategic management perspective. Hence, this book is
scoped to bridge this gap. Further, among several strategic management theories,
the contemporary dynamic capabilities approach is apparently the latest which has
attracted significant scholarly attention. Having its roots from the famous
resource-based view and Schumpeterian works, research on the DCs approach has
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provided several implications for strategic management. Hence, this book is scoped
to study LSS through a DCs lens to validate its fitness to be recognized as a DC.

Considering the pace and dominance of research on CI occurring across the USA
and UK, this study has chosen cases pertaining to banks headquartered at the USA
and UK (Wang and Chen 2010). However, globalization and the rise of multina-
tional organizations have paved an opportunity to view organizations holistically
with their global presence. Hence, it is evident that though the banks chosen for the
study are headquartered at the USA and UK, their scattered global presence is taken
into consideration (average presence across 32 countries across three multinational
banks, with an average customer base of 55 million and net revenues worth 42.67
billion USD).

Purposive sampling, a non-probability sampling method suggested by Patton
(1990), is used to select cases that span different contextual settings to increase
generalizability. First, several global banks that have claimed to have recently
started LSS deployment practice have been approached. Secondly, only those banks
that have attempted either Lean or Six Sigma or both independently, before
embarking upon their LSS journey are considered. Then, the selection is scoped to
only those banks that serve customers across multiple banking streams (like retail
banking, commercial banking, investment banking and wealth management). This
filter was added to incorporate the diversity in processes of the banks. The pur-
posive sampling helped to identify firms with varying diversity in their tenure,
geographical and business spread, number of employees, stability of operations,
and financial performance. More details about these are provided in the fore coming
chapters. Figure 1.1 summarizes the scope of this book.

Fig. 1.1 Funnel diagram to illustrate the scope
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1.4 What Can You Expect from This Book?

This book provides opportunities for researchers to conduct research on Lean Six
Sigma related topics. It provides directions by pointing research gaps and potential
applications of Lean Six Sigma in the services contexts. Secondly, this book pre-
sents case evidences of Lean Six Sigma project management in the banking context.
The case organizations are carefully chosen to reflect the lessons learnt and sub-
sequent discussions should trigger the realization of the value of LSS in managers
for effective results. Thirdly, this book presents both operational and strategic
orientations of Lean Six Sigma. While the case data that help us arrive findings and
conclusions come from the banking sector, the findings allow generalizability
beyond the BFS sector. However, this claim needs validation by future research.
Finally, this book caters to the needs of both researchers (Ph.D scholars, research
academicians, teachers in the fields of operations management and strategic man-
agement) and practitioners (CI practitioners, quality management leaders and cor-
porate LSS aspirants) by contributing to both theory and applied thought leadership
in the above-said discipline of management science.

The concept map presented in Fig. 1.2 shows how this book is organized to meet
the above expectations. This book is organized into seven chapters. This chapter
has provided the Introduction.

Chapter 2 sets a background by introducing key concepts across various related
topics including service quality, competitive advantage in quality, CI, organiza-
tional learning, Lean, Six Sigma, and LSS. This chapter familiarizes the readers
with these backgrounds so that, even if the reader does not have any pre-requisite
knowledge about quality management, should be able to understand the rest of the
contents of the book easily.

Chapter 3 presents an overview of banking services. This chapter provides
readers with a fair understanding of banking sector, types of banking, practices in
banking and how banks have been embarking quality management journeys in the
past. This chapter also presents why CI is critical to banking, and how is it different
from other sectors. Further, key performance indicators specific to BFS are dis-
cussed to provide directions to identify LSS opportunities in real-time.

Chapter 4 features a morphological analysis of literature on LSS for service.
Morphological analysis being a systems thinking technique helps in classifying and
integrating the literature of LSS for services into a framework, which is easy to
understand. This chapter reveals 355 research gaps as a resource for scholars
working in this area. It also provides an integrated system of knowledge encom-
passing several dimensions to present a holistic picture of LSS to the practitioners.

Chapter 5 presents three Lean Six Sigma case studies to explain the application of
LSS project management in banking firms. By studying LSS project cases from three
banks, this chapter presents lessons learned and implications. It concludes that the
extent of applicability of LSS in banking depends on the interest, rigor and scope of
banking operations. It establishes LSS project management as merely a subset of
LSS deployment in banks. Both, tangible and intangible benefits of LSS are evident
in the consumer banking context from the above real-world case evidences. This
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chapter concludes with the affirmation that LSS needs to be understood using a
systems perspective for moving away from a narrow project-only approach. An LSS
project selection criterion is recommended. Further, important managerial implica-
tions discovered in this chapter include effective management of stakeholders and
change leadership as essential elements of LSS project management in banks.

Chapter 6 challenges the traditional view of quality management and advocates a
dynamic capabilities approach as a counter-intuitive approach to management. This
chapter establishes LSS as a DC using longitudinal case evidence. Using an

Fig. 1.2 Concept map showing the linkages of chapters of this book
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iterative triangulation method to reflect its strategic value toward creating com-
petitive advantage in quality, Chapter 6 evaluates LSS to be recognized as a DC.
Using a purposive sample of three global banks, the primary data was collected
using multiple rounds of interviews with select top- and mid-management per-
sonnel, site visits, participation in LSS project meetings and execution, study of
management archives and reported data on public domains. For triangulation, this
primary data was synthesized with the results noted from the research literature on
both LSS and DCs, which were studied independently by previous researchers.
A cross-comparison of the case studies was performed to derive useful findings.
The novel CI approach reinforces the strategic orientations of LSS beyond its
operational applications as a CI practice.

Finally, Chapter 7 summarizes this book with appropriate conclusions, limita-
tions and contributions to the body of knowledge.
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2Background of Key Concepts

Quality management has been the backbone of success for several organizations.
A good product or a service always attracts customers, and hence, quality man-
agement is no more a good-to-have factor but a must-be requirement to attain
competitive advantage. During the past few decades, “quality” has become a major
area of interest for practitioners and researchers owing to its strong impact on
performance in organizations, lower costs, customer satisfaction, customer loyalty
and profitability (Sunder M 2016a). Quality has indeed evaded a standard definition
because quality tends to depend on the context, especially in the service environ-
ment and can often be based subjectively on several parameters like the industry,
segment, customer needs, organization culture, time, etc. However, the works of
Deming, Crosby, and Juran did provide a foundation for defining relevant criteria to
establish quality as a management science. According to Crosby, quality excellence
means “conformance to requirements” and quality must be defined as a measurable
action based on tangible targets rather than based on experience or opinions
(Crosby 1979). Juran mentioned that quality excellence is a concept of managerial
breakthrough and could be achieved through the quality trilogy (Juran 1986).
Deming suggested that quality excellence could not be achieved in organizations
without educating leadership on importance of quality–obligations, principles, and
methods (Krishnaiah and Rao 1988). The research on quality excellence has been
building over the theories of these three masters. From past two decades,
researchers have seen a paradigm shift of viewing quality excellence from manu-
facturing to services. There has been incessant effort made by researchers to
understand the quality perspectives across service industry and banking sector is not
an exception.

Different concepts, viz., service quality, continuous improvement (CI), organi-
zational learning, lean services, six sigma for services, and a brief overview of Lean
Six Sigma (LSS) are discussed in this Chapter as they are relevant to this book and
help develop and provide a conceptual foundation for the work presented in fore
coming Chapters. As can be easily observed, the theories belong to different
research areas are yet to be integrated but help offer a unique perspective to this
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book. The task of integrating the theories is done conceptually as well as empiri-
cally across the Chapters, and this will be pointed out in the respective Chapters as
and when necessary. The integration significantly contributes to the body of
knowledge concerning CI for creating competitive advantage in services.

2.1 A Brief Overview of Service Quality

The evolution and maturity of research in the area of service operations have led to
many new perspectives of the core production-oriented operations management
(OM) field which was associated solely with the manufacturing sector till the 1980s
(Johnston 1999). Today, the services sector plays an important role in the global
economy. The services sector dominates the UK economy, contributing around
78% of GDP (as on 2015 per statistica.com). Since 2010, more than 80% of the
USA’s GDP has been contributed by services operations (Wang and Chen 2010).
Even in emerging economies like India, the share of the services sector is expected
to reach 68% by 2022.

The inherent characteristics of services like heterogeneity, intangibility,
perishability, and inseparability contribute to greater inconsistency in managing
customer experiences. Firstly, heterogeneity reflects the potential for high vari-
ability in service delivery and can introduce a benefit and point of differentiation.
Second, the degree of intangibility is the means of distinguishing between products
and services, and the degree of tangibility has implications for the ease with which
consumers can evaluate services. Thirdly, services cannot be stored and carried
forward to a future time period, and this feature is called as perishability. Per-
ishability can be defined as a “time-dependent” and “time-important” characteristic
unique to services. Finally, inseparability reflects the simultaneous delivery and
consumption of services, and it enables to shape the performance and quality of the
respective services.

“Service quality” is an important area of increasing interest in service operations.
The seminal text of Lewis and Booms (1983) defined service quality as “a measure
of how well the service level delivered matches customer expectations, i.e., con-
firming to customer expectations on a consistent basis.” Increasing customer
demands, competitive pressures and rising operational costs have created a com-
pelling reason for this cause. Literature shows evidence of several service quality
models. A few of them include the technical and functional quality model, GAP
model, model for customers’ perceptions of service quality or SERVQUAL,
extended SERVQUAL model, attribute service quality model, synthesized model of
service quality, service performance model or SERVPERF, ideal value model of
service quality, evaluated performance and normed quality model, model of per-
ceived service quality and satisfaction, service quality-customer value-customer
satisfaction model, mediator model, internal service quality model, internal service
quality DEA model, and model of e-service quality.
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Management thinkers have noted that increase in service quality increases rev-
enue by making services more striking. A few operations management scholars
noted that this quality advantage was not only an enabler for reducing cost by
increasing efficiency but also a front-runner in creating a market advantage (Flynn
et al. 1994). Quality enables other competitive dimensions, and quality performance
leads to creation and sustenance of competitive advantage in firms. Quality per-
formance is not merely delivering the required output to the customers but a
management strategy to enhance and continuously align the organizational
resources, processes, and systems in a way that quality becomes a continuous and
inherent part of the ways of working (Sunder M and Antony 2018).

While achieving high quality performance at one point in time indicates a high
level of performance, it does not indicate high consistency of performance. A high
consistency of performance is achieving “collective outcomes of a certain minimum
level repeatedly.” High consistency of quality performance therefore indicates
lower variance in quality performance. Organizations that sustain a competitive
advantage in quality should not only achieve a high level of quality performance at
a point in time but also do it consistently over time.

2.2 Continuous Improvement

CI has become the backbone to gain the quality advantage in firms, and several CI
philosophies and practices for quality management have been devised and studied.
A few of them include total quality management (TQM), Lean, ISO 9000, Malcolm
Baldrige award and Six Sigma. Service organizations have been adapting these CI
practices for multiple operational benefits, viz., to improve their service levels and
to impart the culture of CI for effective customer service and cost reduction.
Significant contributions have been made by researchers on these subjects across
various service sectors including healthcare, banking and financial services, hos-
pitality services, airlines, and information technology services (Sunder M et al.
2018; George 2003).

The ability to consistently improve current processes and learn new ones is
termed as “continuous improvement” (Ittner and Larcker 1997). CI as a concept has
emerged from many fields including the quality movement of 1980s,
socio-technical systems, efficiency creation, operational performance, design
thinking, goal-centric theories, process theory, human relations movement, etc. CI
programs have evolved over the years and have been associated with the adoption
of Lean manufacturing techniques, TQM, Six Sigma, business excellence, customer
services excellence, and other quality management practices. An ideal CI program
should serve three purposes for the holistic benefit of an organization, viz.,
(1) provide tangible benefits including improved operational performance leading to
cost efficiencies, (2) enable a culture of CI in organizations, and (3) lead to the
development of competitive advantage in firms. In the era of globalization,
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researchers have increasingly recognized the importance of CI practices for pro-
viding value to customers and cost arbitrage to the management.

Among other CI practices, Lean and Six Sigma have received greater attention
from both researchers and practitioners across the world. The multiple-level col-
lective problem-solving approach of Lean, tapping the resourcefulness across all
levels, and stimulating the appropriate management behaviors toward
self-discovery, exploring new knowledge and continuous learning, rationalizes its
candidature to be an important organizational capability. The heterogenous features
of Six Sigma like structured problem-solving for CI, promotion of quality culture,
emergence in knowledge creation, diffusion, and retention, being a strategy for
employee engagement for organizational learning, substantiates it as a key capa-
bility in organizations. Further, both Lean and Six Sigma help to transform and
integrate operations within the firm and across the supply chain, thus enhancing the
firm’s ability to make cohesive and quick process changes that could align with the
environmental indications. Their synergetic integration as Lean Six Sigma
(LSS) has been relatively new, widely used in service sectors and gained a lot of
attraction among both scholarly and practitioner groups.

2.3 Organizational Learning in the Context of CI

“Organization learning” is defined as a change in the organizations’ knowledge that
increases the range of its potential behaviors (Argote 2013). It could be argued that
learning need not essentially reflect in behaviors but it would enable cultural
changes. For example, when general electric implemented Six Sigma and made it
mandatory for every employee to be aware of it and contribute to the cause, there
were reported cultural changes in organizational structure, decision making, hiring
practices, and talent management. Realizing the importance of organizational
learning, firms use exploration or exploitation strategies. Explorative approaches like
vicarious learning (learning from other market players rather than direct experience),
experimentation (learning through controlled experiments), grafting (combining
different pieces of knowledge together to enable cross structure learning), etc., are
well recognized in the literature. Contrastingly, exploitation strategies of organiza-
tional learning focus on enhancing or refining existing knowledge to address known
problems concerning ideation, efficiency, tactical automation, etc.

CI practices focus on both organizational (processes) and individual (behavioral)
improvements via exploration and exploitation. Su et al. (2014) term this type of
learning as meta-learning and state that it refers to the “reflection on and inquiry
into the process of learning at the individual and group levels.” CI in an organi-
zation not only improves its processes but also enables organizational learning
through structured thinking leading to problem solving. This further leads to dis-
ciplined behaviors which enable firms to create processes and systems that produce
high quality outputs aligned with customer expectations. If implemented in its right
form, a CI strategy leads to organizational learning to instill quality and a customer
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centric culture triggering emotional productivity in the workforce. This is aligned
with Fredrick Taylor’s thinking of emotional and non-emotional behaviors at work,
where he claims that high emotional productivity implies that people behave effi-
ciently in support of production with an appetite for continuous learning. In other
words, they enjoy what they do and continuously share and learn the derived
knowledge, and hence, produce effective output toward economic growth and
prosperity.

2.4 Lean Services—Successes and Shortcomings

The origins of Lean thinking can be traced to the shop-floors of Toyota Motor
Corporation. Through their book The Machine that Changed the World, Womack
et al. (1990) popularized the Lean concept in the manufacturing sector. Lean
practices diffused into American firms in the 1970s and then across the globe
swiftly. Lean production is an integrated system that is intended to maximize
capacity utilization and minimize buffer inventories of a given operation through
minimizing system variability. The early works on Lean conceptualized the Lean
philosophy, which was earlier known as “Toyota Production System.” However,
these contributions were short on details and lacked practical relevance. Later, in
their book Lean Thinking, Womack and Jones (1996) structured Lean concepts into
five categories: value, value stream, flow, pull, and perfection, which later came to
be known as Lean principles. Lean focusses on maximizing process velocity,
analyzes process flow and delay times, centers on identification of non-value-added
activities (waste) and their elimination, and reduces the cost of complexity.

Over several years, scholarly research has published several articles that focused
on both, the philosophical and practical sides of Lean, highlighting its success.
Alongside manufacturing, Lean has gained significant attention in the services
sectors as well. Lean tools such as value-stream mapping, 5S, and waste analysis
have been relatively easily transferred from the manufacturing to retail supply
contexts due to the common focus on product flows. Though Lean originated from
the manufacturing sector, its significant potential for services has also been realized
in past two decades. As a successful CI strategy, Lean has demonstrably helped
service organizations achieve on-time delivery of the right quality and quantity of
services to satisfy customers.

Alongside its successes, Lean has shortcomings on several counts and has
encountered adverse criticism from researchers. According to Spear (2004), many
organizations wrongly perceived Lean as a set of tools and practices rather than as a
CI philosophy. This misconception led to confusion in many organizations in their
attempts to motivate employees to participate in Lean programs. Critics argued that
Lean is not the only effective solution for customer satisfaction, and Lean by itself
is not all perfect. Toyota’s performance in Europe in the recent past has often been
lacking. According to Bhasin (2015), “[…] even Toyota in Japan, failed to produce
in several circumstances, cars to actual customer order.” Others found that the
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approach to implement Lean produces a cascading effect of problems, beginning
with lack of senior management commitment and going down to lack of total
employee participation. It could be argued that senior management commitment is
essential for any and all CI initiatives and not just for Lean. However, the
bottom-up approach of Lean makes it more challenging to gain organizational
leaders’ commitment toward it. It was also noticed that in a few Lean implemen-
tations, top management avoids accountability when problems arise, letting it filter
downwards onto the lower levels of the hierarchy. This view of Lean contradicts the
fundamental CI principle of spreading a quality mind-set within organizations.
However, a few authors who have contributed to Lean literature have highlighted
the top-down approach of Hoshin Kanri (policy deployment), which is a method for
ensuring that the strategic goals of a company drive top-down progress and action
by focusing on eliminating the waste that comes from inconsistent direction and
poor communication (Kondo 1998). A few other Lean thinkers supplemented this
literature with “Catchball,” which refers to the bidirectional top-down, bottom-up
process through which objectives, plans, and metrics are spread among levels and
departments. Another drawback of Lean is that it is not a data-driven approach
unlike other CI programs including Six Sigma. The use of a wide variety of
management practices in Lean implementation validates the requirement for various
generic performance indicators, and there is a need to measure them effectively.
There are a few arguments that some of the Lean principles like pull do not add any
value within the services industry. This is because pull is inherent in the nature of
services, and Lean has nothing new to add here.

We can observe that Lean has been very successfully deployed in the services
sector although its limitations have been stated in the literature and noted in
practice. The organizational learning resulting from Lean and its role in building a
CI culture reflect Lean’s strategic implications as an organizational capability. Like
Lean, another CI method, Six Sigma, was promoted first in the manufacturing
sector and then in the services sector. Six Sigma has been extensively applied in and
by various types of firms, and the results have been reported widely by practitioners.

2.5 Six Sigma in Services—Successes and Shortcomings

The Six Sigma movement, which originated from Motorola, has spread to other
organizations determined to realize CI. Many Fortune 500 firms adopted Six Sigma
as a practice (Nakhai and Neves 2009). Six Sigma integrates business-level per-
formance, process measures, and project metrics into a systematic process so that
leaders can manage organizational operations quantitatively and transform the
business strategy into operational tasks. Till the 1990s, Six Sigma was understood
solely as a statistical term used for restricting process defects to 3.4 per million
opportunities. During the last two decades, it has evolved from being a statistical
problem-solving technique to become a management strategy and ultimately a
refined CI philosophy. Six Sigma not only focuses on reducing process variations
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and defects but also encourages creating a process thinking mind-set in organiza-
tions. Six Sigma improvement projects follow a structured problem-solving
approach that takes its roots from the Plan-Do-Check-Act cycle. It suggests two
project management approaches, namely Define-Measure-Analyze-Improve-
Control (DMAIC) and Define-Measure-Analyze-Design-Verify (DMADV), for
eliminating the root causes of problems. Scholars defined Six Sigma in three ways:

(a) a business process to improve a firm’s bottom-line and customer satisfaction
(b) a statistical discipline to improve quality in organizations by significantly

reducing defects and variation, and
(c) a CI strategy that focuses on reducing process variations and defects, toward

creating a process thinking mind-set in organizations.

Recent developments have included increased organizational and academic
interest in the Six Sigma approach. According to Michael Hammer, the co-founder
of Six Sigma, at least 25% of Fortune 200 companies claimed that they imple-
mented Six Sigma programs seriously. Leading firms like GE, Ford, Honeywell,
and American Express claimed that it transformed their organizations. Six Sigma
has been embraced by many big services firms such as JP Morgan, American
Express, Lloyds TSB, Egg, Citibank, Zurich Financial Services (Antony 2006).
Though it originated from manufacturing, there is evidence in the literature that Six
Sigma has been adopted and applied outside the anufacturing sector too. There are
several recent success stories of Six Sigma in the services sector published in
various journals as an evidence.

Like Lean, Six Sigma has also encountered adverse criticism due to its limita-
tions. Though the practitioner literature provides considerable evidence of sub-
stantial cost reduction and other benefits from Six Sigma, questions on whether
these benefits sufficiently exceeded the costs of adoption have been raised (Swink
and Jacobs 2012). Stories from companies like 3 M and Home Depot indicate that
organizational leaders believe that Six Sigma practices may constrict innovation to
drive growth. Many Six Sigma programs failed due to wrong selection of projects.
Not all projects qualify to be run with Six Sigma methodology. According to
Adams (2003), “doing Six Sigma training before project identification is the classic
– getting the cart before the horse.” Further to this, a few critics perceived that the
define and control phases were areas of weakness in the DMAIC methodology and
that unconventional execution of these phases is suggested.

The prioritization of projects in many services companies is still based on pure
subjective judgement, and it is argued that there was no standardized procedure for
accrediting Six Sigma programs. This entertains organizations to claim that they are
following Six Sigma although it may not be true in many cases. An important
limitation of Six Sigma is the amount of investment made by firms on niche skilled
Six Sigma belts for deployment. Yet another challenge of implementing Six Sigma
is the usage of statistical techniques during projects, which management feels
difficult to comprehend. Another shortcoming is that the relationship between Six
Sigma and organizational culture/learning has not been explored yet in research.
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Moreover, many organizations still perceive Six Sigma as a pure statistical toolkit
rather than as a management strategy, and there is no significant work found in
academic literature to overcome this misconception. There is very little room for
clarifying the confusion in the literature as to what constitutes Six Sigma theory and
how it integrates with other CI strategies.

2.6 A Brief Overview of Lean Six Sigma

LSS is a result of the integration of Lean and Six Sigma and consequent synergies.
As a hybrid methodology, LSS has bridged the critical gaps and shortcomings of
Lean and Six Sigma noted by several critics. For example, Lean cannot bring a
process under statistical control, and Six Sigma cannot reduce process speed or
reduce invested capital (George 2003). LSS integrates the rapidness of Lean and
robustness of Six Sigma to result in emergent properties and is now an enthusi-
astically accepted CI approach across industries. It balances the top-down approach
of Six Sigma with the bottom-up approach of Lean making quality everyone’s job
in the organization. LSS stands out compared to its predecessors due to three unique
features, viz., (1) integration of the human and process elements of improvement,
(2) clear focus on getting bottom-line results quickly, and (3) a structured
problem-solving method that sequences and links improvement tools and tech-
niques with strategy into an overall approach. Predominantly, quality leaders
including Six Sigma Master Black Belts need to re-invent their role in an organi-
zation and move from “quality control” and “quality improvement” to “interpreters
of business strategy” and drive the integration of all quality processes, metrics,
tools, and accountancy systems to optimize the performance of all departments,
providing quality training and lending leadership support to the overall LSS pro-
gram. A Black Belt plays the role of a dedicated project manager alongside
trainings and change management, and Green belts are operational staff who get
trained in LSS methods to conduct projects alongside their routine jobs.

The initial usage of the term “Lean Six Sigma” could be ascribed to the book
Lean Six Sigma: Combining Six Sigma Quality with Lean Speed by George (2002).
Although it is possible that the term “LSS” could have been used even before, no
evidence was found in the scholarly literature until 2002. From then on, LSS has
been widely embraced by various firms as a CI strategy. According to a recent
study, LSS has been acknowledged by more than 70% of Fortune 500 companies.
Despite industry acceptance of LSS, there is only limited academic research on this
topic. A Google Scholar search of the exact phrase “Lean Six Sigma” finds
*26,600 results with the phrase occurring anywhere in the article and 2820 results
with the phrase occurring in the title of the article. 52% of these 2820 results (i.e.,
1470 publications) were published in the last five years (i.e., between 2012 and
2017). This shows a considerable recent increase in academic interest on this
emerging topic.
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An overview of LSS literature reveals its successful application, operational
perspectives, and managerial implications in firms. The reported benefits of LSS
application revealed outcomes like efficiency improvement, cost reduction, revenue
generation, quality and productivity improvement, risk reduction, customer and
employee satisfaction, increase in innovation quotient in the firm, error reduction,
etc.

While deploying LSS in organizations, it is important to follow a structured
deployment framework for success. The first step in this journey includes estab-
lishing a need for LSS. This is an important first step as this lays the foundation of
the further next steps in deployment. According to Wickens (1999), it is a common
mistake to attempt any reengineering practice without the requisite leadership and
could have tremendous negative effects. When change has to take place, there are
multiple error possibilities that leadership team can make, and missing to establish a
need to change is the primary one, following missing to communicate about the
urgency. From an organizational deployment perspective, it is essential that top
management is committed to LSS.

Active participation of senior management is essential in the success of any
improvement methods within any organization irrespective of industry, nature, or
size. Hence, the primary step to deploy LSS in firms is to establish a need for LSS
through leadership. In fact, many people strongly suggest LSS must be launched at
the executive level because it proves to be more successful when it is led by top
executives in an organization. Reputed firms like GE, Honeywell, Bank of America,
Motorola, Bombardier, etc., are several examples of companies in which successful
implementation of LSS are closely connected to a thorough commitment by top
management. The active role of leadership has been widely reported as a critical
success factor for implementation and deployment of LSS (Sunder M and Antony
2018).

LSS is not all about managing projects or applying a toolkit for improvement.
LSS is a culture building vehicle for imbibing quality excellence. It needs to be
looked as a mindset and a strategic initiative rather than a tactical gadget. Upon
setting the need for LSS, the second important step is to align it with the organi-
zation’s vision, infrastructure, and goals/milestones. This step establishes the
readiness for LSS. Thirdly, LSS enables systemic training of employees and correct
selection of CI projects for further execution using DMAIC or DMADV methods.
These training and accreditation efforts, though not standardized across the firms,
still feature the Six Sigma belting system (Green, Black, and Master Black Belts)
with groups of niche skilled consultants, unlike a few firms in which attempts to
develop in-house expertise on LSS have been dominant. Table 2.1 shows the
description of various activities that are carried out within each phase of the
DMAIC problem-solving methodology (Sunder M 2016b).

A few other articles highlighted implementation issues, viz., readiness factors,
challenges and critical success/failure factors, concerning LSS. Other authors
focused on LSS project management, frameworks, tools and techniques, and their
evaluation methods. An in-depth systematic review of LSS in services, represented
within a morphological analysis framework, is presented in Chap. 4.
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The above discussions have provided overviews of various relevant concepts
with the purpose of providing a theoretical background to this book.
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3An Overview of Banking Sector

A bank holds assets for its clients, with a promise the money may be withdrawn if
the individual or business needs them back. In general, the banking and financial
services sector is the section of the economy devoted to (a) holding of financial
assets for others, (b) investing those financial assets as leverage to create more
wealth, and (c) regulation of those activities by government agencies.

BFS firms originate and facilitate financial transactions for the circulation of
funds. Their operations include creation, liquidation, transfer of ownership, and
servicing or management of financial assets, raising funds by taking deposits or
issuing securities, making loans, asset management, underwriting insurance, pay-
ments processing, and settlements. BFS operations include provision of savings and
transactional accounts, mortgages, personal loans, debit cards, and credit cards, etc.
Most consumers utilize local branch banking services, which provide onsite cus-
tomer service for all of the retail customer’s banking needs. Through local branch
locations, financial representatives provide customer service and financial advice.
These financial representatives are also the lead contacts for underwriting appli-
cations related to credit-approved products. In the current digital era, a movement
toward Internet finance banking operations has also broadly expanded the offerings
for retail banking customers. Several online banks now provide banking services to
customers purely through Internet and mobile applications. These banks offer
nearly all of the accounts and services provided by traditional banks, often with
lower fees from reduced banking branch expenses. A few distinctive characteristics
of BFS operations are:

• Fungible products involving an extensive use of technology
• High volumes and heterogeneity of clients
• Repeated service encounters
• Long-term contractual relationships between customers and firms
• Customers’ sense of well-being closely intertwined with services quality
• Use of intermediaries
• Convergence of operations, finance, and marketing.
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3.1 An Overview of Global Banking Picture

In general, banks are classified into four categories—commercial banks, small
finance banks, payments banks, and cooperative banks. Further, commercial banks
can be classified into public sector banks, private sector banks, foreign banks, and
regional rural banks; cooperative banks are classified into urban cooperative and
rural cooperative banks. In a few developed countries like the USA, this classifi-
cation also means retail banks, wholesale banks, and investment banks. Retail
banking refers to that banking which targets individuals, and the main focus of such
banks is retail customer, whereas wholesale banking refers to that banking which
targets corporate customers and their main focus is providing services to corporate
clients. On the other hand, investment banking is a special segment of banking
operation that helps individuals or organizations raise capital and provide financial
consultancy services (like mergers and acquisitions) to them. They act as inter-
mediaries between security issuers and investors and help new firms to go public
(e.g., asset management, equities management, etc.).

The middle and 1990s witnessed great innovations in financial reforms,
restructuring, convergence, and globalization, etc. As a consequence of globaliza-
tion, the banking sector has witnessed significant changes in their operational ways
of working. Moving away from primarily cross-border flows to a system with more
internationally diversified ownership of banks, banking sector has evolved in the
past two decades. The impetus for the evolution of banking varies by player, time,
and country. An overview of global picture reveals that, according to The Banker’s
Top 1000 World Banks Ranking for 2018, total assets reached $124 trillion
(Lessambo 2020). Total assets in the USA reached a peak of $17.5 trillion in 2018.
In the Asia-Pacific region, the growth of Chinese banks has been the most stunning
development in the last decade. The world’s four largest banks in 2018 are Chinese.
However, many European banks have become smaller, retrenching from interna-
tional markets, and exiting former profitable businesses. The top five European
banks dropped from $60 billion in 2007 to $17.5 billion in 2017 (Arnold 2018).
With these changes dominating the banking sector, BFS firms have moved to the
ways of transformation. From being merely on a customer service mind-set, they
have started moving into a change mind-set that enables newer and better ways of
serving customers. Thus, banks have realized the need for CI toward this effect.

A recent market study report published by McKinsey reports three important
drivers for CI in banks. First, there is a notable decline in customer loyalty and an
increasing tendency for consumers to hop across remote and physical channels and
split their decision journey. This rapidly shifting consumer behavior calls for
potentially a complete revamp of processes. Second, rapid advances in technology
and related infrastructure (e.g., mobile communications and big data) will cause
greater competitive pressures, with newer players leapfrogging competition and
levelling the playing field. Finally, an uncertain and volatile macroeconomic
environment is affecting revenue growth and increasing potential risks. The direct
customer contact opportunity associated with the consumer banks also offers a risk
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of consistently keeping the customers happy. This not only becomes a need for
delight but also a need for survival at times. Further, the risk of fraud associated
with digital banking products creates a compelling need for quality excellence in
consumer banks. Hence, CI of processes using structured OM methods like LSS
becomes essential in this context. Though the applicability of LSS is evident in the
services sector through various published case studies and action research papers in
scholarly journals, research on the use of LSS in the consumer banking sector
deserves greater attention.

3.2 An Overview of LSS in Banking

Practitioners’ research shows that BFS organizations have changed their ways of
working by adopting LSS over the last decade. LSS deployment holds unique and
great promise (mentioned below) for realizing CI in the BFS sector.

• BFS organizations generally work on heavy customer databases. Many retail
banks deal with tons and tons of customer data which gets launched on their
computer servers making it accessible to many bank staff. With heavy databases,
the complexity of maintenance becomes challenging. While the big data ana-
lytics and associated technologies facilitate this maintenance, it becomes
essential to align these with the fundamental prerequisites like data cleaning,
structuring, and storage. All these data and associated activities should help
banks to learn patterns for better customer service. It should lead to directions in
customer service excellence which should evolve with the evolving customer
needs. Consequently, they should use structured analysis for understanding and
prioritizing evolving customer needs and preventing failure. LSS tools, such as
the Kano model, quality function deployment, and benchmarking, fulfill this
purpose. Kano model, for example, is an LSS tool that helps to prioritize the
customer expectations translated to critical-to-quality (CTQ) metrics or KPIs. It
enables the directional classification of customer needs based on the charac-
teristics of the services and products offered. Kano model analysis categorizes
customer needs to three categories, namely the must-be needs, one-dimensional
needs, and attractive needs. While the must-be needs are the first priority metrics
to be improved and monitored, one-dimensional and attractive needs become
second and third priority categories of CTQs. This way it helps to identify which
projects of CI should be taken up for further stages of improvement.

• Process performance measurement includes key indicators of BFS firms’
productivity and process health. To measure and visually represent a firm’s key
performance indicators (KPIs), LSS offers techniques such as Gauge R-R,
process capability studies, and visual management. For example, visual man-
agement (or control) is an LSS technique employed where information is
communicated by using visual signals instead of texts or other written
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instructions. The design is deliberate in allowing quick recognition of the
information being communicated in order to increase efficiency and clarity.

• LSS concepts help to balance logical thinking (for measurement and analysis)
and intuitive thinking (for ideation). This makes the methodology most suitable
for BFS. Logic is a way of using a set of concrete rules and formulas learned
over time to come up with a decision. Several LSS tools like hypothesis testing,
control charts enable this process. Intuition on the other hand is a way of using
abstract information you have received from different aspects of life to create a
sensible reasoning to come up with a decision. Tools like brainstorming,
ideation matrix, Pugh matrix of LSS are predominantly intuition-based tools that
enable finding solutions in improve/design phase of the LSS projects.

• LSS projects help BFS organizations to monitor process performance using
control charts and sustain their results over time with robust controls and
mistake-proofing (poka-yoke) concepts, including automations. The control
chart is a graph used to study how a process changes over time. It has a central
line for the average, an upper line for the upper control limit, and a lower line for
the lower control limit. These lines determined from historical data are used to
compare current data to these lines and to draw conclusions about whether the
process variation is in control or not.

However, LSS deployments in BFS are to be handled with sensitivity given the
higher risk in the firms, due to their direct and almost complete reliance on cus-
tomers’ funds.

3.3 Understanding Key Performance Indicators in Banks
for Deriving LSS Opportunities

For improving quality excellence, banks need the underlying capabilities that
enable them to progress consistently. These include process performance, com-
plexity management, and continuous improvement and collaboration between front
and back offices. Among these, process performance management is the most
important and critical element of the bank, which highlights the process com-
plexities leading to continuous improvement and thus creating a culture of col-
laboration. Hence, key performance indicators (KPIs) become important. According
to FinPa New Media, KPIs are defined as quantitative and qualitative measures
used to review an organization’s progress against its goals. These are broken down
and set as targets for achievement by departments and individuals. The achievement
of these targets is reviewed at regular intervals (FinPa New Media 2009). KPIs, in
the EFQM excellence model, are defined as “What the organization is achieving in
relation to its planned performance.” Essentially, “the results document the
relationship between what organizations do in terms of quality management prac-
tices and the results they achieve in several types of outcomes (NIST 2010).” The
starting point for choosing which performance indicators are a key to a particular
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company should be those that the board uses to manage the business. In the banking
industry, few of the KPI include customer retention, customer penetration, asset
quality, capital adequacy, assets under management, loan loss, etc. Traditionally, a
common metric used to measure performance has been net income. According to a
study conducted by PwC in 2011, this metric does not totally serve the purpose of
measuring how effectively a bank is functioning in relation to its size and does not
truly reflect its asset efficiency. Another important KPI used often in the banking
industry is net promoter score (NPS). It is important to consider other KPI in order
to measure a retail bank’s performance. Current ratio, working capital, returns on
equity, debt to equity ratio, net profit margin, inventory turnover, accounts
receivable turnover is few of the critical metrics. Several studies highlighted the
importance of KPIs in retail banking setup. A few banks use a next-product-to-buy
(NPTB) model to assist a retail bank with identifying the customer KPIs who were
likely to purchase a specific loan product. Devising standards and metrics for
measuring the customer loyalty in retail banks have been another challenge. Banks
have limited their loyalty KPIs to product-specific programs or simple date-based
recognition programs. From the back-office banking operations perspective, most of
the KPIs get established in service-level agreements (SLA). With the globalization
and increase in the business process outsourcing opportunities in the banking
industry, the documentation of KPI as part of SLA has increased. SLAs commonly
include segments to address: a definition of services, performance measurement,
problem management, customer duties, warranties and disaster recovery features
(Source: http://www.sla-zone.co.uk/).

Delivering a defect-free accurate output to the customers without compromising
on the turnaround time of delivery becomes critical for the banking back offices
(Sunder and Antony 2015). Measuring data and process performance are an
essential element for any organization. This becomes specifically important for
banks as they maintain huge databases of customer confidential information and all
processes deal with involving money transactions. The KPI measurement provides
a direction to the bank, highlighting the areas for improvement. The quality levels
of the bank cannot be improved by merely measuring KPIs. This is where the CI
methodologies like LSS help in improving the KPI levels as per the defined
customer conformance standards. Hence, it becomes a prerequisite for any orga-
nization to mature as a metric-based organization in order to imbibe any quality
methodology for process improvements.
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4Lean Six Sigma for Services—A
Morphological Analysis of Research
Literature

This chapter presents a morphological analysis of research literature on LSS for
services. This chapter was conceived further to publication of an article entitled “A
morphological analysis of research literature on Lean Six Sigma for services”
appeared in the International Journal of Operations & Production Management
(Sunder M 2018). The systematic literature review presented here through the MA
technique provides directions for future research on this topic. A total of 355
research gaps are identified as an outcome of this exercise. Figure 4.1 presents a
concept map of this chapter.

4.1 An Overview of Lean Six Sigma in Services

The integration of Lean with Six Sigma could add to the synergies in organizational
processes, especially in the services sector. For example, Hines et al. (2004) indi-
cated that it is possible to integrate Lean with other approaches, without contra-
dicting its objective of providing customers with value. Lean combined with Six
Sigma balances employee empowerment (both top-down and bottom-up) and cre-
ates synergies for process improvements. Six Sigma without Lean would only
involve a cache of tools for improvement, but without strategy or structure to drive
the system. LSS delivers better results than either Lean or Six Sigma applied in
isolation.

George (2002) in his book Lean Six Sigma: Combining Six Sigma Quality with
Lean Speed introduced the term “LSS.” Though it is possible that the term LSS has
been used even before, there is no concrete evidence found in the literature till
2002. A year later, another book—Lean Six Sigma for services—justified the
applicability of LSS in services (George 2003). The claim that Lean and Six Sigma
have a complementary relationship is widely accepted today in the corporate world.
LSS has gained immense popularity in recent years due to the powerful synergy
resulting from integrating Lean and Six Sigma practices. Being a hybrid
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methodology, LSS overcomes the shortcomings of Lean by also helping reduce
process variations and defects, leading to higher customer satisfaction and
bottom-line benefits to firms. LSS is widely used to transform separate, functionally
reactive service organizations into cross-functional, learning organizations. A recent
global study, conducted among 85 LSS professionals across different service
organizations, revealed that 98.8% of the respondents preferred LSS over using
Lean or Six Sigma separately for process improvements (Sunder M 2013). Today,
more than 70% of Fortune 500 companies across various services recognize LSS’
value. However, LSS for services, as an approach to CI, is yet to fully mature into a
specific area of academic research.

4.2 Data from Literature and Their Classification

Research literature on LSS employed in services published in relevant journals—
both, academic and practitioner—with a focus on quality management have been
collected for the review. As a part of the systematic literature review (Tranfield
et al. 2003), an online literature search was performed for publications from 2003 to
2015. This revealed a comprehensive set of papers on LSS. However, it is possible
that a few papers that were unintentionally not investigated as a part of this study
may exist. A five-stage protocol used for systematic identification and scoping of
papers is featured below.

Fig. 4.1 Concept map of this chapter
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1. A search was conducted in the “Abstract” field of the following databases—
Emerald, Taylor and Francis, Springer, IEEE Xplore, Mendeley, Science Direct,
Wiley, Elsevier, Sage, INFORMS, Inderscience, ASQ and HBR, with the search
terms: “Lean Six Sigma,” “LSS” and “Lean Six Sigma for Services” for the
period from 2003 to 2015. This resulted in a total of 803 relevant articles.
Various related combinations of keywords only led to subsets of these 803
articles.

2. The duplicate results were eliminated using the Mendeley desktop software.
This led to a reduced number of 653 articles.

3. A large number of articles dealing exclusively with the manufacturing sector
were excluded. Then, reading through the abstracts, 416 articles relevant to
services were identified.

4. From among them, 136 articles published in journals listed in Scopus or ABS
Academic Journal Quality Guide 2015 were identified.

5. A mechanical search of review articles should be supplemented by an organic
search to obtain comprehensive search output. Hence, an organic search was
performed to identify other relevant papers that were cited in these 136 articles.
This search brought the final total to 175 articles, spread across 67 journals.

4.2.1 Fundamental Classification of LSS Research

More than 100 authors have contributed to the body of knowledge through 175
papers in 67 journals. Significant contributors include (and are not limited to)
Antony J., Douglas A., Dahlgaard-Park S.M., Bendell T., Sarkar A., Chiarini A.,
Ghosh S., Kumar M., and Laureani A. The classification framework reveals that the
contributors are from 26 different countries. The contributions from the USA, the
UK, India, Sweden, the Netherlands, Italy, and Australia constitute 80% of the
publications. This classification also reveals that 6 out of 67 journals contributed to
50% of the overall publications on the subject. They are International Journal of
Lean Six Sigma (34 papers), Total Quality Management and Business Excellence
(16), International Journal of Quality and Reliability Management (14), The TQM
Journal (14), International Journal of Productivity and Performance Management
(11) and Quality Progress (5).

4.2.2 Methodological Classification of LSS Research

Table 4.1 presents an overview of the research methods, sources of data, proportion
of papers using specific methodologies and sample papers. In all, 30 theoretical
papers and 145 empirical studies appeared. The theoretical publications included
conceptual or desk analysis by various researchers. The empirical papers were
limited to descriptive and experimental studies that have been further classified
based on data collection methods. A total of 93 papers appeared to have used
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primary data collection methods. The primary data category consisted of 66 papers
dominated by case studies and action research. This category also included ques-
tionnaire methods, interviews, viewpoints and experiment data sources used in the
remaining 27 papers. Thus, we can observe that there is a need for more empirical
research. There were only 24 papers that leveraged secondary data from existing
literature and public data sources. The use of multiple primary research methods
(mixed methods) was identified in 28 of the reviewed papers.

4.2.3 Chronological Classification of LSS Research

TQM was recognized as the most widespread quality management approach from
the beginning of the 1990s. However, during the first decade of the new millen-
nium, emerging PI methodologies such as Lean and Six Sigma seem to have
overtaken TQM. The proven success of Lean and Six Sigma individually helped
LSS to be recognized by practitioners and academicians as a powerful CI
methodology for customer satisfaction. Hence, researchers have tacitly accepted
LSS as a CI methodology. From the early 2000s, the evolution of LSS has been
significant. Though LSS for services was introduced as a concept in 2003, there
were no specific papers from the reviewed literature on the topic till 2004.

2004–2007: During this period, new quality techniques for CI were adopted.
These were beyond the earlier quality philosophies like TQM. The papers focused
on the modern quality movement and called Lean and Six Sigma as structured PI
techniques in the new age of high technology. The need for upgrading the skills and
knowledge of CI professionals through LSS toolkits for effective quality manage-
ment was identified. Though researchers appreciated Lean and Six Sigma as distinct
CI methodologies, they also noticed a linkage between the two. Strengths and
weaknesses of Lean and Six Sigma were assessed to identify common and distinct
features of the two methodologies leading to several exploratory and descriptive
studies for integration. With this, the focus shifted toward understanding LSS as a

Table 4.1 Methodological classification of reviewed papers

No. of
papers

% Papers

Research method Theoretical 30 17

Empirical Primary data Case study/action research 66 38

Questionnaire 12 7

Interviews 8 5

Viewpoints 5 3

Experiment data 2 1

Secondary data 24 14

Mixed methods 28 16

32 4 Lean Six Sigma for Services—A Morphological Analysis …



single hybrid methodology rather than as being made of individual CI programs in
isolation. Several case studies and action research papers highlighted the integrated
LSS approach for CI. The practical implications tinted the importance of data
measurement, leadership, organization culture, innovation, customer focus,
fact-based approach, agility, focus on results and project management in the context
of successful LSS implementation for services. However, the integrated LSS
methodology received some criticism.

2008–2011: This period witnessed a synergy of LSS implementation in services.
It was reported that the overall popularity of LSS had been growing in services,
specifically in healthcare services. Researchers confirmed that LSS is not merely an
integration of Lean and Six Sigma, rather a management strategy which can deliver
significant benefits much higher than Lean or Six Sigma individually. A few
scholars demonstrated that LSS practitioners in contemporary organizations have
the responsibility to lead quality at the strategic level. Others claimed that LSS
certification practice is important to determine the competency level of the practi-
tioners. Other authors identified LSS certification standards to be used in organi-
zations, drawing on the best practices from major companies. Researchers felt a
need for structured application of LSS, and hence, several frameworks emerged.
Publications also identified several critical success factors (CSFs) which could lead
to the success of LSS. A few authors have discussed the implementation issues of
LSS. For example, it was argued that all processes cannot be taken up simultane-
ously for CI, and hence, project selection becomes a key implementation issue.
de Koning et al. (2010) identified seven standard LSS project definition templates,
which have explicitly stated goals and a solid business rationale for project man-
agement. Hoerl and Gardner (2010) claimed that LSS promoted creativity and
innovation. They acknowledged that LSS was the best approach for addressing
major “solution unknown” problems. From the reviewed papers, 23 case studies
were identified between 2008 and 2011, showcasing the successful application of
LSS in various services sectors (presented in sector-wise classification). As the
success of LSS caught fire across services, there have been questions from critics
about the assessment methods. It was also argued that LSS implementations should
have a realistic evaluation by which assessing and considering the individual
characteristics of an organization’s social environment could lead to successful CI.
An early assessment model for LSS was suggested by Corbett (2011) based on six
attributes—leadership, strategic planning, customer and market focus, measure-
ment, analysis and knowledge management, employee focus and process
management.

2012–2015: During this period, management thinkers highlighted the impor-
tance of LSS in the context of quality management and claimed that the focus had
shifted from being initially on TQM to tools and techniques, and then to core values
needed for building a quality and business excellence culture. A few authors argued
that LSS as a management strategy of services firms was often built to create a
specific quality profile, which they retained over time. In addition to the debate
surrounding LSS as a management strategy, the body of literature on dynamic
capabilities (DCs) is also of particular interest to researchers. McAdam et al. (2014)
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identified LSS as a best practice as a part of their research on performance mea-
surement models, since it helped improve operational measures for greater process
capabilities. Various studies highlighted the implementation of LSS in new services
like services supply chain, higher education, hospitality. Several other authors
noticed LSS as a differentiating factor when integrated with other quality
philosophies in the services context for CI, due to its success and popularity.
According to Bhamu and Sangwan (2014), a structured cross-fertilization of LSS
methodology can be used in a wide range of projects to tackle specific problems.
Adding to the previous researchers, several other CSFs were identified which
included readiness factors and critical failure factors. Others argued that the tradi-
tional LSS methodology needs to be customized based on the nature of services for
changing environments. With sector-specific customization in LSS methodology,
several new frameworks emerged during this period. Contributions on customizing
LSS toolkits were also witnessed during this period. Global studies about the
implementation of LSS found it fit for services in human resources management.
Challenges faced in implementing LSS in pure services environments were also
identified. A total of 37 case studies and action research papers were published on
various services in organizations.

4.2.4 Sector-Wise Classification of LSS Research

The review found that 9% publications (16 papers) appeared from services in the
manufacturing sector and 43% (76 papers) of the publications were found to be
generic across the services sector. Examples of services in manufacturing include
hiring processes, logistics, packaging of goods, safety, administrative processes.
These publications included LSS concepts, frameworks, theoretical contributions
and exploratory and descriptive studies applicable across all services. The
remaining 83 papers were sector specific and spread across the services sector.

The highest contributions appeared in health care, followed by education, and 6
out of 7 papers presented case studies on banking, financial services, and insurance.
Reduction in costs, risks, defects, and process-times and improvement in customer
satisfaction, employee satisfaction, process quality, cultural transformation, and
business value were LSS’ proven benefits stated in these papers.

The recent publications of LSS in non-profit organizations clarify that it not only
helps organizations deliver bottom-line benefits, but also helps transform organi-
zational culture for business value and excellence. Consolidating this discussion
with the case studies published in education, it is evident that LSS not only con-
tributes to CI and cultural transformation in business enterprises but also in social
enterprises where defining the “customer” is unclear (Holmes et al. 2005).
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4.3 Morphological Analysis of the Literature

Morphological analysis (MA) is an analytical technique to be used with grounded
creativity for investigating and structuring the total set of relationships contained in
multi-dimensional, non-quantifiable contexts to eliminate vagueness. It involves
examining the entire set of combinations of possible values of various dimensions
of a concept (Zwicky 1969) to identify the gaps. It provides a method to identify
and investigate elements of a system (or a concept) in its existing form and to
explore possible configurations (or opportunities) which the system could have.
Using this method, the entire set of unstructured concepts is put into a framework,
defined by (a) a set of dimensions representing the ontological structural compo-
nents of the concept being studied, and (b) “variants” representing the extant as well
as possible ontological manifestations corresponding to each of the dimensions. All
of the variant values in the morphological field are compared with one another in
the manner of a cross-relationships matrix. Here, each variant pair is examined, a
judgment is made as to whether, or to what extent the pair can coexist, i.e., rep-
resent a consistent relationship. There is no reference to direction or causality, but
only to mutual and logical consistency. Using this matrix, a typical morphological
field can be reduced depending on the logic relevant to the context of the problem
structure.

It is important to note that the development of an MA framework demands
judgement, and it is quite likely that different authors may develop different MA
frameworks even from the same data set they use to represent the same unstructured
concept. However, the aggregated contents of all such MA frameworks will the-
oretically be the same, although the form of representations could vary. This
indicates the objectivity of the approach toward theory building through an ST
perspective.

4.3.1 Dimension 1: Organizational Context of Application

Porter (2011), in his book on competitive advantage, described a chain of activities
common to all businesses and divided them into five primary and four support
activities. Later, many researchers endorsed this classification of the organizational
value chain for further studies. Here, these activities are used to analyze, in an
organizational context, the applications of LSS presented in the reviewed literature
and place them in the MA framework. Hence, the variables defined under this
dimension are as per Porter’s classification of an organizational value chain.

Primary activities:

• Variant 1 Inbound logistics: involves relationships with suppliers and include all
the activities required to receive, store, and disseminate inputs and related
information.
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• Variant 2 Operations: are all the activities required to transform inputs into
outputs through value addition (in the context of services).

• Variant 3 Outbound logistics: includes all the activities required to collect, store
and distribute the output, and related information.

• Variant 4 Marketing and sales: activities that inform buyers about products and
services, induce the buyers to purchase them and facilitate their purchase.

• Variant 5 Post-sale services: includes all the activities required to keep the
products or services working effectively for the buyer after they are sold and
delivered.

Support activities:

• Variant 6 Procurement: the acquisition of inputs, or resources, for the firm, and
the related information.

• Variant 7 Human resource management: consists of all activities involved in
recruiting, hiring, training, developing, compensating and laying off personnel.

• Variant 8 Technology: pertains to the equipment, hardware, software, proce-
dures, and technical knowledge used by the firm to transform inputs into outputs.

• Variant 9 Infrastructure: serves the company’s needs and ties its various parts
together, and it consists of functions or departments such as accounting, legal,
finance, planning, public affairs, government relations, quality assurance, and
general management.

4.3.2 Dimension 2: Desired Outcomes

This dimension elaborates the desired outcomes through the application of LSS in
services. From the literature, eight short-term/transactional outcomes and six
long-term/strategic outcomes have been identified. These are basically the key
tangible and intangible metrics which LSS could potentially improve or enable in
the services context.

Short-term/transactional tangible outcomes:

• Variant 10 Cycle time and cost reduction: time taken to complete the defined
tasks and subsequently reducing the cost involved in the associated resources
consumed.

• Variant 11 Increase in revenue: increase in sales or acquisition of new customers,
new business, new markets and thereby increasing the revenue

• Variant 12 Risk management: both preventive and corrective actions toward risk
reduction with appropriate controls

• Variant 13 Quality, efficiency, and productivity improvement: quality
improvement across different levels of the value chain, efficiency improvement
and productive work
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• Variant 14 Customer or employee satisfaction: under the broad category of
stakeholders’ management

• Variant 15 Rework and error reduction: redundancy, number of defects and
associated rework involved in correcting them.

Short-term/transactional intangible outcomes:

• Variant 16 Enabler for effective decision-making environment.
• Variant 17 Enabler for incremental innovation and CI mind-set.

Long-term/strategic tangible outcomes:

• Variant 18 Improved competitiveness/market share.
• Variant 19 Enabler for breakthrough and disruptive innovation.
• Variant 20 Knowledge management: effective management of knowledge in the

organization including knowledge creation, knowledge sharing, and knowledge
dissipation.

Long-term/strategic intangible outcomes:

• Variant 21 Learning capability: capability of an organization to learn from its
environment.

• Variant 22 Business excellence capability: capability of an organization to excel
what has been learnt.

• Variant 23 Dynamic capability: refers to the capability of an organization to
adapt quickly to independently changing environments, or to even influence its
environment, for creating a competitive edge that would be difficult for others to
imitate.

4.3.3 Dimension 3: Implementation Systems

This dimension maps the substantive approaches, types of resources used in
implementation, and various implementation issues discussed in the reviewed
papers.

Substantive approaches:

• Variant 24 Six Sigma followed by Lean.
• Variant 25 Lean Six Sigma as a hybrid methodology.
• Variant 26 Lean and Six Sigma in parallel.
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Resources for implementation:

• Variant 27 Operational human resources: front-line staff, mid-managers
• Variant 28 Financial: allotted money, capital, cash, and associated budget
• Variant 29 Leadership human resources: senior management personnel

Implementation issues:

• Variant 30 Readiness factors: the factors that determine the readiness level of the
firm before embarking on the implementation

• Variant 31 Challenges: bottlenecks during implementation
• Variant 32 Success/failure factors: the key success or failure factors presence or

absence of which (respectively) leads to not meeting the intended purpose of the
implementation

4.3.4 Dimension 4: LSS Tools and Techniques

This dimension maps the LSS tools which are predominantly preferred for
usage/application identified, from the reviewed papers:

• Variant 33 Graphical/non-statistical tools: tools used to visually depict the results
• Variant 34 Statistical tools: tools used to clarify the statistical significance.

4.3.5 Dimension 5: Integration with Other Philosophies

This dimension elaborates upon the application of LSS as an integrative method-
ology with other philosophies relevant to services:

• Variant 35 Quality management philosophies and other organizational practices.
• Variant 36 Systems thinking concepts: associated concepts dealing with the ST
• Variant 37 Innovation practices: practices that promote, trigger, manage or

educate about innovation

4.3.6 Dimension 6: Evaluation Methods

The reviewed papers reveal that there are different types of evaluation methods,
adapted in organizational contexts for assessing the success of LSS. These are
grouped below:
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• Variant 38 Milestone-based: success of LSS evaluated based on percent
deployment across organization.

• Variant 39 Function-based: evaluation of LSS implementation based on func-
tional deployment.

• Variant 40 Project-based: evaluation of LSS implementation based on project by
project deployment.

4.4 Discussion

It is evident that the literature reviewed here has enabled the mapping of 9 variants
under the organizational context of applications, 14 variants under desired out-
comes, 9 variants under implementation systems, 2 variants under tools and tech-
niques, 3 variables under integration with other philosophies, and 3 variables under
evaluation methods. This leads to 20,412 (9 � 14 � 9 � 2 � 3 � 3) combinatorial
configurations across the six dimensions. As a next step in the analysis–synthesis
process, combinatorial relationships between the variables associated within a
dimension were removed to eliminate the internal combinations. For example,
meaningful combinations for further research cannot be realized between the pair
inbound logistics and outbound logistics. Similarly, the graphical tools–statistical
tools pair also does not yield meaningful combinations that can be probed further.
These are separate pairs of variables under the same dimension.

This process results in the refined Concurrent Research Analysis Matrix showed
in Fig. 4.1, where all the dimensional values in the MA framework are compared
pairwise with one another. During this process, there was no reference to direction
or causality, but only the relational consistency between the paired variables was
analyzed. This resulted in 355 research gaps, which could be considered as possible
opportunities for future research. However, researchers should apply appropriate
judgement for direction and causality, before selecting a research gap for focused
research. The respective pairs of factors which reveal research gaps should be
examined; and then, a selection judgment has to be made based on whether and to
what extent the pairs can coexist to represent a meaningful relationship deserving
focused research. The novelty of this review is to point to both academicians and
practitioners, focused directions on research opportunities and questions to ponder
on the subject “LSS for Services,” for future research/study (Fig. 4.2).

A few of the broad areas are highlighted below:

• Application and comparison of LSS methodology in various distinct service
sub-sectors, namely, LSS in health care, LSS in education, LSS in banking, and
financial services, etc.
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• Customization in models of LSS methodology deployment in organizational
contexts, namely, customization of LSS deployment in inbound logistics, out-
bound logistics, post-sale services, etc.

• To validate the hypothesis that LSS is an enabler of incremental innovation and
continuous improvement mindsets in service organizations.

• Validation of various tangible and intangible outcomes of LSS (defined above)
in each of the services sub-sectors.

• Impact of LSS deployment on competitiveness and market share in services
(specific to each service sub-sector).

• To validate the hypothesis that LSS is an enabler for breakthrough and disruptive
innovation in service organizations (specific to each service sub-sector).

• Synergies of LSS and knowledge management and the impacts, specific to each
service sub-sector.

• To validate if LSS deployment in services firms could contribute to customer as
well as employee satisfaction. If so, what would be the attributes, influencing
factors, and measures of success?

• “Impact of” and “impact on” human resources due to various tangible outcomes
of LSS deployment in services.

Fig. 4.2 Concurrent research analysis matrix
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• Utilization of financial resources for deploying LSS across primary and support
processes in services and its impact on the organization.

• Is LSS an enabler of learning capability in service firms?
• Can LSS be a dynamic capability in firms?
• Customization of LSS toolkit for services sector (applicability, ease of use,

preferred usage at various primary and support functions in each of the defined
service sectors).

• Synergies of LSS and other quality management practices in services (e.g., LSS
and ISO, LSS and balanced scorecard, for each of the services sectors).

• Integration of LSS with systems thinking concepts and innovation practices
(specific to each service sector).

• How to evaluate the success of LSS deployment in services? (conceptual models,
preferred usage and validation for each service sector).
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5Lean Six Sigma Projects in Banking
Firms—Implementation Cases

This chapter presents a discussion of the analysis of LSS project implementations in
banks. This chapter was conceived further to the publication of two articles entitled
—(Sunder M et al. 2019) “Lean Six Sigma in consumer banking—an empirical
inquiry” appeared in the International Journal of Quality & Reliability Manage-
ment and (Sunder M 2016) “Rejects reduction in a retail bank using Lean Six
Sigma” appeared in Production Planning & Control Journal. The lessons learned,
and their implications are presented here following the analysis of the two cases
accompanied by observations of and reflections upon the practices.

5.1 An Overview of Research Literature on LSS in Banking

Published academic research concerning the applicability of LSS in BFS is
apparently limited to only five refereed papers in total (Peteros and Maleyeff 2015;
Lokkerbol et al. 2012; Wang and Chen 2010; Delgado et al. 2010; Koning and
Does 2008), and none of these are specific to the consumer banking context. Peteros
(2015) used LSS along with consumption mapping concepts to develop a
methodology for standardization of self-directed investors to avoid adverse decision
behaviors. Lokkerbol et al. (2012) devised a case-based approach to identify eight
generic project definition templates used to identify project opportunities in BFS
firms. Wang and Chen (2010) observed methods to integrate TRIZ with LSS in the
context of banking services. Delgado et al. (2010) performed a longitudinal study in
a financial organization collecting 10 years’ data to highlight benefits derived from
LSS implementation, such as lowering the operational costs, improving processes
and product quality, increased efficiency, which leads to the increase of produc-
tivity, agility and versatility. Similarly, Koning and Does (2008) demonstrated the
importance of incremental innovations through LSS by studying four case studies
from Dutch multinational insurance companies. An overview of these papers
reveals some interesting concepts toward organizational implementation of LSS for
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operational benefits. However, these studies did not speak much about the real-time
implementation of LSS projects in a banking setup. Further, these studies are
scoped either generic to the BFS sector or oriented toward financial interfaces like
insurance companies.

5.2 Evidence from Practitioners’ Literature

Due to the very limited academic research, practitioner literature was examined
through online sources that revealed some interesting evidence of the applicability
and success of LSS in consumer banks. An overview of the same is presented
below:

• According to Hoffman (2006), the online banking team at the Bank of America
used LSS projects to improve desktop authentication techniques and introduce
live text chat for improving customer support.

• The LSS team at HSBC transformed an underperforming unit in the banking
division with the DMAIC approach. They used tools such as process mapping
and data partitioning. The result was a 274% improvement in net income and a
culture of CI (Dan 2004).

• A case study on the Standard Bank Group has highlighted their use of LSS
methods for project management to reduce waste and errors in transaction
processing (Woods 2010a, b). As a result of these improvements, the bank
realized aggregate savings of $64.84 million in a period of four years.

• Westpac, an Australian consumer financial services firm, launched its LSS
program in IT services to reduce redundant banking processes. To help
accomplish these goals, Westpac expanded their LSS training efforts over 600
frontline and operations employees (Woods 2010a, b).

• Bank of Montreal embarked upon their LSS journey in 2005. Since then, the
bank has reduced errors, improved cycle time, and eliminated waste. They had
anticipated annualized savings of nearly $55 million over a five-year benefit
(Online Source 2012).

5.3 Real-Time Applications of LSS in Banking

According to Eisenhardt (1989), reflection and comparison with existing theory in
real-time settings can help in bringing objectivity to the research process. This
approach encourages reflective, practitioner-based insights and inputs which could
reveal both the challenges and outcomes of the investigation. According to Yin
(2003), the case study method is used to illuminate a particular situation by means
of gaining a close in-depth understanding of it. It helps in making direct, real-time
observations, collects data, and analyzes prevailing situations and settings,
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compared to merely relying on the derived data. Empirical exploratory research is
appropriate to understand the application of LSS in real-time banking environ-
ments, as very little is known in the academic literature about LSS in BFS, unlike its
implementation in other services.

The case study approach allows a more direct comparison between the simi-
larities and differences of the implementation practices in two or more different
contexts. It can help create more robust and testable theories than those based on
single cases. However, each single case is of equal importance even when multiple
cases are studied. When the multi-case study approach is adopted, the individual
cases, which share a common characteristic or exhibit a common phenomenon, are
categorically bound together to make conclusions. Though strong generic conclu-
sions cannot be arrived at by one such study, one can use the multi-case study
approach as a step toward theory building.

5.3.1 Approach to LSS Project Management

A three-stage approach is followed. In Stage-1, appropriate candidates for the study
were selected. This includes identification of (a) the consumer banks where LSS
projects could be undertaken and (b) readiness assessment in the identified banks.
In Stage-2, LSS project opportunities were identified in the banks through stake-
holder engagement. Finally, in Stage-3, LSS projects were executed.

• Stage 1: Engagement: A proposal letter was drafted to conduct LSS projects,
detailing the scope, benefits and potential success of LSS in service organiza-
tions. The proposal highlighted the success of LSS deployment in BFS orga-
nizations gathered via online practitioner literature. Permission to undertake LSS
projects for operational process improvements was sought via e-mail from the
heads of operations of six global consumer banking offshore centers of multi-
national banks located in India. Three among the six banks responded to the
proposal for initial discussions. Conversational interviews were conducted with
the top-management personnel of the bank and further coded with an aim to
perform the readiness checks. The purpose of this engagement was to understand
the factors suggested by George (2002):

– Experiences with change initiatives from the past
– Understanding of corporate strategy and priorities
– Current attitude toward LSS
– How decisions are made, how conflict is resolved
– How work gets done (collaboration vs. silos)
– Openness to new approaches and appetite for process improvements.

• Stage 2: Opportunity Identification: Based on the understanding of Stage-1, two
different approaches were used to identify the LSS project opportunities. In
Cases A and B, since the target stakeholder group comprised only limited
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managers, joint interviews were conducted and further coded to capture the
voice of the customers (VOC) to identify an appropriate LSS project opportu-
nity. In Case C, since there were multiple client groups involved in decision
making and since the bank followed a matrix organization structure, 46 man-
agement stakeholders were involved. They had multiple concerns and client
escalations for PI. Hence, in Case C, a questionnaire (based on the Kano model,
developed by Professor Noriaki Kano in the 1980s) was adopted to identify the
LSS project opportunity.

• Stage 3: Execution: LSS DMAIC methodology was used to execute the selected
project opportunities. The projects were executed over a period of 6–8 months
(each), including the “Control” phase where improvements were monitored. The
formal closure of the projects was signed-off by the respective top-management
personnel after acknowledging the tangible business benefits.

5.3.2 LSS Project Management Method Used

The DMAIC problem-solving methodology of LSS was used as it could catalyze
Six Sigma and Lean tools at the appropriate project management stages (George
2002). The DMAIC methodology is most effective for the implementation of LSS
for PI in organizational contexts. Literature shows evidence that LSS DMAIC is the
most successful methodology for PI in the services sector and could hence be
considered as appropriate even for BFS. Accordingly, the main phases of the
DMAIC methodology are:

1. Define: This phase deals with collecting the VOC by means of surveys, inter-
views, etc., followed by drafting the project charter. Project metrics for
improvement are identified in this phase along with validation of the LSS
project charter with the project champion, viz. the management representative
who will be involved in providing production-level governance to the project.

2. Measure: This phase deals with collecting data and mapping the process,
assessing the measurement system, and calculating the process capability.
Baseline data collection plan, normality testing, control charts, defects per million
opportunities (DPMO) calculation or parts per million (PPM) calculation with
Cpk and Ppk values, and Gauge R-R are a few of the LSS tools used in this phase.

3. Analyze: This phase deals with identifying the root causes of the problem.
Alongside the project manager, process analysts (subject matter experts) from
operations play an important role in this phase. Brainstorming, data collection
for causes, Pareto analysis, hypothesis testing, Gemba, value-stream mapping,
fishbone diagram, and 5-Why analysis are a few of the LSS tools used in this
phase.

4. Improve: This phase deals with the identification of improvements, validation of
the improvement plan with the stakeholders, obtaining budget approvals, and
implementation of the process changes. Senior management, project champion,
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and sponsors play a vital role in this phase. Brainstorming, Pugh matrix,
benchmarking, andmistake-proofing are a few of the LSS tools used in this phase.

5. Control: This phase deals with placing the right controls for sustaining the
improvements and documenting the lessons learned from the project. This phase
also validates the PI contributions of the project with a data comparison of
metric performance “before” and “after” the project. Control charts, control
plan, and process capability study are a few of the tools used. Completion of this
phase marks the closure of the LSS project.

5.4 Case Studies

Three case studies are presented below here, and the discussions provide details of
the LSS steps followed. In all three cases (Sunder M et al. 2019; Sunder M 2016),
the value contributed by the DMAIC phases toward realizing significant
improvements in the project outcome metrics, the results, and their implications is
also discussed.

5.4.1 Case A: Optimization of Employee Utilization

A case from the offshore transaction center of a multinational consumer bank,
operating with 90 staff from India is presented below.

Define Phase: Intensive interviews were conducted with the bank’s leadership
team, process owners from the middle management, and frontline employees for
capturing the VOC. This led to the identification of “optimization of employee
utilization in the bank’s operations” as the key requirement for the CI project. The
employee utilization metric was found to explain the productivity of the process by
looking at extra hours at work against the processed work volume on any particular
day. A project charter (Fig. 5.1) was drafted to obtain the leadership team’s consent
for kick-starting the project. The project sponsor and champion were assigned from
the leadership team to conduct periodic reviews and provide consistent governance.
A project manager was assigned from a technical pool of LSS Black Belts. Baseline
data of the employee utilization metric using the past six months’ data revealed that
the bank had been operating with 90 full-time employees (FTEs) between July
20XX and September 20XX, with an average utilization rate of 132%, leading to
employee dissatisfaction and attrition. Hence, the project sought to optimize the
utilization of around 100% within six months.

Measure Phase: To understand the processes in-scope and to capture time taken
per activity, a process mapping activity was conducted alongside a time study.
Highlights of the study were documented to identify elements contributing to the
process complexity including decision boxes, number of handoffs, resource loading
at process steps, and discrimination between value-added and non-value-added
activities.
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Metric baseline data was collected from July to September, and the metric
performance was calculated by using the following formulae (operational definition
of the metrics):

Employee utilization ¼ time spent by employees on work

=total time expected to be spent in office

Time spent by employee onwork ¼ volumes processed by employee

� the standard time of work

Standard time of work ¼ Average time taken by staff on a particular transaction½ �

On the metric data, normality–stability–capability tests are performed to under-
stand the current as-is situation of the metric performance. An Anderson–Darling
test was performed to check the normality, and the p value of the normality test was
0.552, confirming normality. The mean employee utilization was 131.9%, with a

Project Charter 

Business case: The consumer banking operations 
consist of processes involved in account opening 
and maintenance units. The unit operates with 90 
FTEs who process the client instructions. Owing to 
process stabilization, the client is now looking at 
productivity benefit initiatives as the next step to 
strengthen the business partnership. 

Project Team: 

Project manager: XXXX, LSS Black Belt 
Project champion: XXXX, Function manager 
Project sponsor: XXXX, Bank’s director 
Project support: from automation team, bank 
operational analysts and data management team 
members. 

Problem statement: The bank is operating with 90 
FTEs between July 20XX to September 
20XX.Employee utilization was observed to be at 
132%, leading to employee dissatisfaction and 
attrition. Hence, there is a need to optimize the 
utilization percentage through process 
improvements. 

Goal: To improve the employee utilization 
percentage from 132% to 100% (~25% 
improvement) by February 20XX through 
appropriate productivity improvements in the 
process. 

Project Metric: 

Employee utilization percentage = time spent by 
employees on work divided by the total time 
expected to be spent in office. 

Scope: The project aims at optimizing the 
employee utilization rate for account opening and 
maintenance processes. All other processes 
including account closure, lien and share transfers 
are out of the scope of this project. 

Fig. 5.1 Project charter
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standard deviation, “s” = 37.18%. The high standard deviation in the process jus-
tified the LSS project opportunity. Process stability for the utilization metric was
analyzed using control charts. Because s = 37.18%, the three-sigma control limits
were far from the median. In the control chart, the “Lower Control Limit” = 17.21%
and the “Upper Control Limit” = 246.7%. Though there were no special causes
observed from the control chart, the variation due to common causes was relatively
high.

For observing the process capability indices, the “Lower Specification Limit”
(LSL) and “Upper Specification Limit” (USL) were set at 90% and 110%,
respectively, in agreement with the project champion. Though the project target was
to reduce employee utilization to 100%, lower employee utilization would lead to
invoicing problems for the business. Hence, the LSL was set at 90%, indicating that
utilization below 90% would be a defect. Hence, the optimization of the utilization
percentage was set between 90 and 110%, and process performance outside these
limits would constitute defects. The observed PPM showed that there were 825,688
defects observed in one million opportunities. The Cpk and Ppk values were close
as rational sub-grouping of data would have been invalid due to the absence of
batches. The high spread and the process being completely outside of the specifi-
cation limits (Fig. 5.2) necessitated process improvement using the DMAIC
method.

Process Capability Study –
Before improvement

Fig. 5.2 Process capability of the baseline data
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Analyze Phase: Multiple brainstorming sessions conducted to understand the
reasons for excess employee utilization revealed multiple causes, which were
grouped under four different causal streams using a fishbone diagram (Fig. 5.3).
The list of causes collated was further validated to identify an unbiased vital-few
root causes contributing to excess utilization of resources at the offshore center.
This exercise was performed in three ways:

• Collecting sample data on the root causes and performing Pareto analysis and
hypothesis testing wherever possible, and

• Gemba, or walking the floor to observe and validate the causes, and
• Performing value-stream mapping on specific process areas.

A data collection exercise was performed to collect data for the call reasons from
branches and the branch locations. The data was analyzed using Pareto charts for
identifying the root causes of the problem. Value-stream mapping was performed to
understand the ad hoc request handling in the account maintenance and account
opening processes. The analysis and opportunities for CI were highlighted (see
Table 5.1).

Analysts were tested on their knowledge and skill levels. Process knowledge
was evaluated on a scale of one to 10 (1 being “least proficient” and 10 “most
proficient”). The impact of the knowledge-level of the analysts on the utilization
metric was tested statistically. Since the knowledge-level data was found to be
non-normal, the Kruskal–Wallis test was performed on the medians.

Fig. 5.3 Fishbone diagram of high employee utilization
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Table 5.1 Data and process analysis

Cause Analysis Inference

High volumes of
phone queries
from branch
offices for
account
maintenance

Vital-few reasons
for branches to
make phone calls
were identified:
• Clarification on
discrepancies on
the application
form

• Confirmation of
execution
questions

• Booklet dispatch
information

• Pay-in instructions

Bank branches
not providing
required
documents on
time

Pareto analysis
showed that more
follow-up, causing
delays in obtaining
coversheet is from:
AMD, KANAK,
BRAB, Fort
Brokers, Baroda,
FORT-MUM, NPT,
MTRD, Vashi,
SURAT and Pune

Time spent on ad
hoc statement
requests from
branches

Value-stream
mapping was
performed on ad
hoc statement
requests from
branches’ process,
and the value-added
ratio (VAR) only
4% of time spent on
creating statements
for branches

Time spent on the
document
verification

Value-stream
mapping was
performed on
document
verification process,
and the VAR was
only 6.9% of the
total activities

(continued)
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Improve Phase: The project manager prepared an improvement plan by con-
ducting brainstorming sessions with the project stakeholders’ group. The
improvements were governed by a team of three managers from the bank, after
obtaining the project sponsor’s consensus for implementation timelines and gov-
ernance meetings. Communication e-mails were published daily as documented
minutes of the meetings about what improvements had been achieved, what had
been scheduled with timelines, and ownership details. This effective stakeholder
management of appropriate involvement, influence and effective communication of
information about PIs created a positive impact at the workplace. Employee morale
and effective change management were boosted by involving the leadership team.
Involving analysts in brainstorming helped in ownership assignment of CI. The
following changes were implemented as a part of the project:

• Reduction of over-processing waste: Over-processing is one of the seven deadly
wastes as per the Lean methodology. Second and third levels of inspection and
quality assurance tasks on the transactions were eliminated. The project cham-
pion was hesitant to approve this improvement, as it was felt that eliminating
inspection on the process output of customer applications could lead to higher
error rates to customers. Hence, instead of the entire transaction, individual
critical fields within the application transaction were retained for a double level
of checking. This reduced the overall daily time by 5280 min per day. A pilot
improvement of this process change was monitored for 15 days, and the error
rates were found within the tolerance limits and helped in obtaining the cham-
pion’s consent for this implementation.

• Increase in knowledge pool: A cross-training schedule was created, and subject
matter experts were used as trainers on all the products and processes handled in
account opening and account maintenance. Classroom training for two hours per
day for 10 days was conducted as per the schedule. Pre- and post-training

Table 5.1 (continued)

Cause Analysis Inference

Impact of
analysts’
Knowledge-level
on team
utilization

Knowledge N Median Ave
rank

Z Kruskal–Wallis test
(non-normal data)
confirmed there was
no significant
difference in the
medians of the
utilization levels
across different
knowledge-levels
(P > 0.05). Hence,
knowledge-level of
the analysts is not a
vital cause of the
problem

4 10 1.070 29.9 −0.40

5 13 1.020 25.2 −1.50

6 6 1.140 28.7 −0.47

7 8 1.205 40.8 1.46

8 13 1.200 34.9 0.64

9 13 1.200 33.7 0.37

Overall 63 32.0

H = 4.41 DF = 5 P = 0.492
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assessments were conducted, and scores were published to the project champion.
At the end of the classroom sessions, the staff underwent on-the-job training in
which they would complete a full transaction independently. This increased the
knowledge-level across products from 50 to *80%.

• Reducing phone queries: Account opening and maintenance application forms
were standardized across locations, and critical information was made manda-
tory fields for customers to fill in the form. This reduced the number of calls
bank branches needed to make for application-related queries. Daily manage-
ment information system reports were published for pay instruction data, and an
execution confirmation log was created for summary reports for branches to
access data in real time. These changes saved *500 min per day.

• Redesigning cover sheet: It was observed that, for a few bank branches there was
a delay of *48 h in obtaining cover sheets to process the transactions. The
process of obtaining cover sheets was redesigned. Branches were instructed to
enter the information on the cover sheet as part of the application submission,
and separate cover sheets were eliminated. This reduced overall turnaround time,
waiting time, and dependency on the cover sheet saving eight hours for the team.

• Elimination of printing: Printing of applications and relevant documents was
eliminated. Alternatively, all bank documents were stored as pdf files on the
bank’s Intranet. This saved printing costs and time involved in printing and
reduced the dependency on printers and associated maintenance costs. Total time
saved due to the initiative was *130 h per month.

• Tactical automation: An e-mail workflow system was designed using Microsoft
(MS) Outlook mailbox rules by one of the bank’s analysts. The algorithm cre-
ated a group mailbox with different codes for each bank staff involved in pro-
cessing. When the volumes of workflow into the group mailbox, the algorithm
automatically sends a copy of the e-mail to the respective analyst in a defined
sequence. This evenly divides the work into all analysts and enables effective
resource-leveling. The algorithm also created a daily summary report to the
respective managers for monitoring the productivity. This improvement led to a
reduction of 40 h per day. The staff who contributed to this initiative was pre-
sented a special award by the bank management.

Control Phase: A control plan was proposed to the senior management to
sustain the improvements. The process was monitored for one month using control
charts. This data, collected on the employee utilization metric after improvements,
was used to statistically validate the improvement using the 2-sample t-test, as it
exhibited normality. Mean utilization after the improvement was optimized at
96.6%, with a standard deviation of 18.3%. The p value in the t-test at 95%
confidence level confirmed that there was a significant change before and after the
project. Further, the process capability test was performed and the process capa-
bility indexes Pp = 0.18 and Ppk = 0.12 were calculated, and the observed PPM
value was found to be 636,363 defects and it was confirmed that the PIs contributed
to reducing the PPM defects from 825,688 (Fig. 5.4). As a part of the project
closure, an employee satisfaction survey was rolled out to check the level of
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employee morale post-improvement. A questionnaire was sent to all 90 staff, and 78
of them responded. Analysis of the responses revealed that 88% of the employees
felt that the PIs were very helpful and changed their way of working. On the
satisfaction level of staff, the mode value of the survey was nine out of ten. These
results further confirmed that LSS not only optimized the employee utilization
percentage, but also added to employee satisfaction.

5.4.2 Case B: Rejects Reduction in Accounts Opening
of a Bank’s Back Office

A large retail bank has its centralized back-office operations in India. The opera-
tions are responsible for processing the account opening forms which are submitted
by the customers at different branches across the country. The output expected at
the end of every transaction is a successfully opened customer account. The bank
has three regional offices (at Bangalore, Delhi, and Mumbai) to facilitate the
accumulation of the documents collected at different branches of the bank. The
input documents come from the three regional offices to the back office on daily
basis, for them to process the files and open the accounts. Account opening is a
critical process for the bank because of increasing security and to avoid any fraud

Process Capability Study – After 
improvement

Fig. 5.4 Process capability post-improvements
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by blacklisted people. At the same time, account opening process is a key process to
bank from customer perspective; as account opening is the initial step or interaction
which customer associates with the bank and hence plays a vital role to create an
impression about the bank to the customer. Multi-level checks are performed by the
regional offices and the central back office ensuring the completion and correctness
of the application form and the required documentation (Sunder M2016).

Define: It was observed that approximately 10% of the account opening requests
were rejected by the bank in last the one year. The bank’s management team is
concerned about this, realizing that they are missing 10 out of every 100 customers
approaching them to have an association with the bank. Management after looking
at the problem from a strategic perspective strongly felt that the root cause of the
problem needs to be understood in order to find a robust fix. The improvement on
the rejects percentage metric would impact the customer experience and also
improves the customer base for the bank, alongside providing direct bottom-line
benefits. A middle-level manager with LSS skill set at Black Belt level was
approached by the management in order to take this business case as an opportunity
for improvement, assigning as a project leader. The management team decided to
reduce the account opening rejects percentage from the current *10–4.5% (striving
toward 0%) in a time frame of six months, and thus, the target of the project has
been arrived. The project followed LSS methodology in DMAIC approach for
process improvement. A project charter was framed by the project leader which
included a more precise background of the problem. The project charter was sub-
mitted to the bank’s senior management team for their consensus to kick-start the
project. A cross-functional project team was formed with assigned roles and
responsibilities to execute the project as per the define phase of the DMAIC
methodology. Detailed project charter is presented in Table 5.2.

Table 5.2 Project charter

Project charter

Problem statement:
Out of 28,497 accounts opening applications
processed, 2720 (9.54%) of applications have
been rejected by the bank for multiple reasons
in the past 1 year. Stakeholders feel that the
rejects percentage needs to be reduced for
enhanced customer experience

Goal statement:
To reduce the rejects percentage to below
4.5% from the current 9.54% striving toward
zero, in a time frame of 6 months

Project scope:
The project is scoped for the applications
received from three regional offices located at
Bangalore, Delhi, and Mumbai

Project metric:
Rejects percentage = Number of Accounts
opened/Number of accounts opening
applications received

Project timeline:
6 months

Project team:
Project leader: XXXXX (LSS Black Belt)
Project champion: XXXXX
Sponsor: XXXXX
Other team members: XXX, XXX
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The project team then looked at the process in great detail. Process mapping
exercise was performed using swimlane method. Swimlane process map is pre-
ferred over other techniques, as it is considered as the best representation of the
cross-functional processes. The name cross-functional means the whole work
process crosses several functions (Robert 2011). Sequence of steps at bank bran-
ches, regional offices, and centralized back office are documented. The process was
found to be fairly simple with four decision-making steps. There are multiple
handoffs identified in the process through this exercise, which are further looked
upon to identify opportunities for process simplification. Figure 5.5 shows the
swimlane representation of the process map. The benefit of using the swimlane map
is that the stakeholders who may not have complete knowledge of the process will
be able to quickly identify the factors responsible for each activity through this way
of depicting the process. This further serves as a visual supplement for written
policies and procedures of the organization.

Process Map
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Fig. 5.5 Swimlane process map
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Measure: Measurement system analysis (MSA) is then performed using Gauge
R-R tool. This is performed as part of the measure phase to check whether the
measurement system of the data is in-tact for further data collection and analysis or
not. From the process mapping, it is very evident that the decision to open a
customer bank account or not determines the rejects percentage of the bank. Hence,
MSA is performed on the ability of the processors to correctly judge whether the
customer application qualifies for opening the account or a reject. The repeatability,
reproducibility, and accuracy of the measurement system are checked and found to
be 80, 50, and 50%, respectively. The overall Gauge score (minimum value of
repeatability, reproducibility, and accuracy) is inferred as 50%. Hence from
Fig. 5.6, the current measurement system is not considered adequate to collect data
and requires improvement.

In order to improve the measurement system, the following are implemented:

• Introduced a new training for regional office processors on policy change,
strengthening the process of first level of quality checking activity. This is
further proposed to be a recurring monthly activity.

• Implementation of standardized review and feedback format to the central back
office.

• Promote usage of the exhaustive checklists at both regional and central offices
for effective quality checking.

• Various changes implemented to the account opening form.
• Streamline and revamp the reject tracking process.

Waste analysis was then performed on the process. This helped the project
manager to understand the process from the Lean perspective. Over-processing and
transportation waste were identified to be predominant in the process. Multiple
levels of inspection leading to over-processing were identified as opportunity for
improvement. Moving the physical account opening forms from different locations
to central back office was another prospect for process improvement.

Fig. 5.6 Measurement system analysis
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Post-implementing the improvements to the measurement system MSA is
performed again. The repeatability, reproducibility, and accuracy score post-
improvement were found to be 90, 80, and 90%, respectively. The overall gauge
score is found to be 80%, and hence, it is concluded that the measurement system is
now adequate enough and trustable to collect data. Data collection plan is then rolled
out to the operations in order to collect data on the rejects percentage. Binomial
process capability analysis was performed on the data with 95% confidence level.
Binomial process capability technique is used here as the process outcome is binary
(reject or no reject). The following observations are made from Fig. 5.7.

• The p-chart indicates that there are five points out of control above upper control
limit. Points below lower control limit need not be worried upon as expectation
is lower the better defectives. Overall process is found to be fairly stable.

• The chart of cumulative percentage defects shows that the estimate of the overall
defective rate appears to be settling down around 7.07%.

• The rate of defectives does not appear to be much affected by the sample size.
• The process sigma (Z) is 1.47, and hence, the short-term sigma is 2.97

(i.e., 1.47 + 1.5 shift).
• The rejects percentage is reduced from 9.54 to 7.07% by improving the mea-

surement system.

The process capability analysis further reinforced the need to improve the reject
percentage metric for process improvement.

Fig. 5.7 Process capability (before project)
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Analyze: The cross-functional stakeholders were then called upon for a brain-
storming session, in order to understand the root causes of the problem. It is
important to involve appropriate stakeholders at every stage of the LSS project,
without which there could be bottlenecks in the project’s success. It was observed
that the participant groups were very hesitant to speak up about the process
experience and observations in groups. Hence, the project manager chose to per-
form the brainstorming using the card method. The card method of brainstorming
encourages participants to write the root cause as per their experience and obser-
vations and stick it over the whiteboard without mentioning their identity. This gave
the candidates an opportunity to express themselves without panic or ambiguity.
The ideas collected in the brainstorming session were then categorized using cause
and effect diagram (Fig. 5.8) into four categories—sales, process, service providers,
and policy. Across all four categories, eight potential causes of the problem were
identified.

Pareto analysis was performed across different reasons leading to the higher
reject percentage. The deep dive analysis on the data further revealed the percentage
of rejects across the three regions—Bangalore, Mumbai, and Delhi. Hypothesis
testing and other analysis techniques from LSS toolkit were applied on the causes
identified in the brainstorming session. The below table summarizes the inferences
arrived from the analysis phase of the project. All tests were performed with 95%
confidence level (Table 5.3).

Alongside the usage of statistical and management tools of LSS summarized in
Table 5.3, it is equally important to look at the process by on-floor observations.

Fig. 5.8 Cause–effect diagram
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Not all problems are solved in board room; Gemba walks denote the action of going
to see the actual process, understanding the work, and learning through asking
questions. The benefits of Gemba walk include:

• On-floor observations provide the project managers with firsthand information
about the process problems.

• Gemba walk provides associates with psychological benefits. By doing so, the
manager is in a way conveying the associates that they are important for the
progress of the organization and are playing a critical role in the process.

Table 5.3 Causes of the problem

Test Test statistics Inference

Pareto analysis: To
identify the vital-few
reasons contributing to
the higher rejects
percentage

Count 18775 463 399 307 92 90 57 31
Pe rce nt 0 .834 .7 20.7 17.9 13 .8 4 .1 4 .0 2 .6 1 .4
Cum % 100.034 .7 55.5 73.3 87 .1 91 .2 95.3 97 .8 99 .2
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Pareto Chart of REASONS

Sign-related and
name-related mismatch of
data are the primary
reasons contributing to
60% of the rejects

Correlation test: To
check the impact of
volumes processed on
rejects percentage

Pearson correlation = 0.120
P value = 0.593

The P value is 0.59, which
shows that there is no
correlation between
processed volumes and the
rejects percentage

One-way ANOVA: To
check the impact of
calendar week on rejects
percentage

Source DF SS MS F P The P value is 0.06, which
is just above 0.05. Hence,
it is concluded that there is
no statistically significant
impact of the week on
rejects percentage

Week 3 11.6 3.8 2.8 0.06

Level N Mean St. Dev

Week 1 6 6.577 1.171

Week 2 6 6.924 1.145

Week 3 5 5.477 1.116

Week 4 5 7.571 1.240

Multi-vari chart: To
check the impact of
education and past
experience of the
associates on rejects
percentage
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Multi-Vari Chart for Reject % by Education - Past Experience

• Reject percentage is high
for undergraduates with
less than 5 months
experience in the process

• Graduates irrespective of
their past experience are
performing good with
less reject percentage

• Among the <3 years exp
agents, reject percentage
by undergraduates is
high
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• Saves time of learning new process for a LSS consultant.
• Hidden waste in the process is not generally identified in brainstorming or data

analysis. Gemba walks help the project managers to identify the waste in the
process.

• Managers generally have an overview of the process. But it is the process
associates who work on the process on day to day basis know the process in and
out. Hence, asking the right questions to associates and learning through
observations is essential in understanding the root causes of the problem.

Improve: Post-understanding the process through Gemba and analyzing the data
using LSS toolkit, the project team is once again called for the brainstorming
session. The theme of the brainstorming this time is to ideate for solutions in order
to solve the problem. The project manager called in for 12 stakeholders from
respective teams and explained them the causes of the problem and encouraged
them to ideate for solutions to eradicate the root causes, to reduce the rejects
percentage. Each improvement item is further extended with a control plan (shown
in Table 5.4) in order to sustain the improvements. The management of the bank
has provided support in order to implement the changes. Internal employees were
used to accelerate change as per the improvement plan, without any substantial
investment. Visual management dashboards are implemented as part of the project.
The dashboards showcase the real status of the rejects on hourly basis displayed on
the operations floor. This created awareness about the KPI performance against the
target. This also improved the work culture of the associates. There was a mind-set
change from manager-monitoring model to self-monitoring model. This is because
the rejects percentage and other key metrics are displayed transparently to every
floor against the names of the associates who rejected them. This created the
responsibility toward the employees to express more accountability toward work,
creating a significant behavioral change. Management team comprising of senior
colleagues in the bank evaluated the project and found to be delightful.

Control: The project savings were documented as 1.6 million INR per year. The
sigma value of the process is calculated post-improvements in order to validate the
process capability (Fig. 5.9). Binominal process capability study is performed with
the improved process. As shown in Fig. 5.9, the reject percentage has reduced to
3.4% post-improvement. The p-chart indicates that there is only 1 point out of
control above UCL. Points below LCL need not be worried upon as expectation is
lower the better defectives. The chart of cumulative percentage defects shows that
the estimate of the overall defective rate appears to be settling down around 3.40%.
The rate of defectives does not appear to be much affected by the sample size. The
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process Z is 1.82, and hence, the short-term sigma is 3.32 (i.e., 1.82 + 1.5 shift).
Hence, the project successfully reduced the rejects percentage from *10 to 3.4%.
The project closure and success is communicated to all the stakeholders in the board
meeting, and the project learning and the DMAIC approach were documented and
circulated to the concerned parties via e-mail.

Table 5.4 Improvement plan

Improvement Control

Smart tips: An initiative to circulate one
pager weekly knowledge sharing material
over e-mail which explains the simple ways
of working to generate effective output

A team leader is responsible for composing
and circulating the e-mail

Checklist: A checklist is prepared for the
associates to help them perform the decision
making of accepting or rejecting the account
at the central back office. Only few critical
fields are mentioned as part of the checklist,
eliminating the non-value-added activities

A physical checklist is pasted at every
workstation in the central back office. The
check sheets are reviewed and updated on
quarterly basis by the team leaders

Signature mismatch: Signature matching
software implemented at the branches, which
helps in reducing the rejects relating to
signature mismatch

Software maintenance team was made
responsible to upgrade and to maintain the
application

Name mismatch: Changes incorporated in
the name mismatch policy to reduce the
rejects

Policy review board to review the policy and
make updating on a half-yearly basis

Electronic applications: The customer
account opening forms at branches are
replaced by online application forms with
critical information as mandatory fields. The
customer is further encouraged to initiate an
electronic account opening process without
coming to the branches

Net banking automated system is
implemented to sustain the process

Training: Quarterly training analysis was
made part of the back-office employee
appraisal goals, and all associates are trained
in all critical decision-making steps of the
process

Training agenda was created which becomes
part of the annual appraisal goals and
evaluation of the employees

Elimination of cover letter: Process
enhancements performed eliminating the
cover letter. All applications and documents
are scanned and sent electronically to the
back office, without cover letter

Manual cover letter requirement eliminated,
hence no control required
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5.4.3 Case C: Accuracy Improvement in Payments Processing

The case study below describes how even a small proportion of defects become
critical in a banking setting and how LSS can help in improving the process for
customer satisfaction.

Define Phase: The initial interactions with the leadership team of the bank
revealed that there have been frequent client escalations in the past with regard to
the KPIs regarding client delivery. These include error rate, first pass yield, turn-
around time, and accuracy. The Kano model questionnaire was adapted to prioritize
the customer concerns. A questionnaire comprising 15 pairs of functional and
dysfunctional questions was created and rolled out to 46 management teams. The
functional–dysfunctional pairs of questions for every KPI were randomly shuffled.
From the client groups, 32 representatives responded to the questionnaire reflecting
a 69% response rate. The responses were analyzed with individual scores for each
KPI and classified into “must-be needs,” “one-dimensional needs,” and “attractive
needs.”

This study based on frequencies of customer responses helped to identify the
primary “must-be” concern for the clients as the accuracy KPI for the payments
process. Hence, the project metric is chosen to be the defects per payment appli-
cation. A deeper look at the past six months’ baseline data revealed that on an
average 13,000 payment applications per month were handled by a team of 10 FTE.
Among these, 281 applications, with a defect rate of 2.16%, were found to be not

Fig. 5.9 Process capability (after project)
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meeting customer expectations. Since every single defect leads to a corresponding
financial impact on customer funds, it has a huge negative impact on customer
satisfaction and reputation and further led to rework.

A summary of the project charter submitted to the project champion, with the
defined problem statement, goal, metric definition and the baseline performance
details, is given in Table 5.5. A cross-functional team involving personnel from
client base, bank’s front office, back office, and information technology (IT) teams,
was formed under the leadership of LSS Black Belt project manager. The man-
agement team agreed upon a project timeline of 6 months to accomplish the project
goal of bringing down the defect rate to <1% in processing the payment
applications.

Measure Phase: The LSS project manager performed a process mapping
exercise to understand the payment processing process in detail. Process maps are
models of the workflow, and the swimlane process map is considered to be most
appropriate to understand a process with multiple handoffs across different func-
tions of the organization.

The data measurement system was tested using Gauge repeatability and repro-
ducibility analysis (Gauge R-R). The Gauge R-R study was performed to check the
accuracy and precision of the measurement system to correctly judge whether the
defects are real defects or only apparent defects due to variation in the gauge. This
study revealed that repeatability, reproducibility, and accuracy of the measurement
system were 85, 80, and 90%, respectively. The overall Gauge score (minimum
value of repeatability, reproducibility, and accuracy) was inferred to be 80%.
Hence, the current measurement was considered adequate.

A data collection plan was devised by including a random sample of 3200
records of data. The collected data was tested for determining the process capability
and the sigma level using the DPMO criterion since the project metric involved a
discrete data-type (Sunder M and Antony 2015). Out of the 3200 records of
applications, 69 did not meet the customer expectations and were considered as
defects (Table 5.6). The corresponding DPMO value was 21,563, with yield at
97.84% and the process sigma value at 3.52.

Analyze Phase: A brainstorming session was conducted with the
cross-functional team involving senior management personnel including the project

Table 5.5 Summary of the project charter

Project KPI Metric selection Metric performance Project
goal

Project
durationBaseline

period
Baseline
value

Defect definition Project
metric

Metric
type

Accuracy of
payment
application

Any payment transaction not
meeting the customer
requirements

Defects
%

Discrete 6 months Defect
% = 2.16%

Defect
% < 1%

6 months
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champion. This enabled understanding the reasons for the defects in payment
processing. The causes voiced by the group were grouped under five categories, viz.
material, machine, method, case resolution, and people. The causes identified were
validated (Table 5.7) using hypothesis testing.

A Pareto chart is commonly used to prioritize where action and process changes
should be focused upon through identifying the vital-few causes leading to a
majority of the problems. Here, it was used to:

1. identify top contributors (analysts) of errors in payments processing,
2. identify the key process steps where frequent defects occurred, and
3. identify the vital-few reasons for errors in processing applications.

The 5-Why analysis technique was used (Fig. 5.10) to identify the root causes.
Toyota prescribed simple tools whenever possible and placed great emphasis on
root cause analysis identifying robust solutions using the 5-Why analysis. The

Table 5.6 Process capability with baseline data

Defects Units Total
opportunities

Defects
per unit

Defects per
million
opportunities

Process
yield

Sigma
value

69 3200 3200 0.0216 21,563 97.84% 3.52

Table 5.7 Pareto analysis

Pareto analysis Inference

60% of the overall defects are contributed by five
analysts

78% of overall errors were observed in four
process steps, viz. (a) correct payment amount
adjusted, (b) reroutes to correct departments,
(c) procedures not followed, and (d) correct
letters sent

78% of total errors were due to three reasons, viz.
(a) missing payment, (b) miss-post issue, and
(c) reroute and refund payment problems
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5-Why technique is not a statistical method but is common in practice in LSS
projects. Although the traditional 5-Why technique requires that the “why” question
be asked five times, in this analysis the why the question was asked only four times.
The asking of the “why” could be stopped if common sense reveals that no more
“why” questions are needed to solve the problem.

Improve Phase: Another brainstorming session was conducted with the relevant
stakeholders for the purpose of identifying solutions. The project manager was
involved in an industry benchmarking in parallel to identify industry good practices
for implementation. An improvement plan was devised and presented to the project
champion and the sponsor for obtaining their consent and sponsorship for imple-
mentation. Upon understanding the proposed improvements, the senior leadership
team directed the project manager to come up with a cost–benefit analysis for the
proposal. A cost–benefit analysis was prepared based on the stated preference
method. In the context of project management using industry benchmarking, this
method was found advantageous. According to this method, solutions are prioritized
based on the personal valuations of an activity by assessing the cost the organization
is prepared to accept or pay for a specific new service or an incremental risk benefit in
an existing service. After a few follow-up meetings with the leadership team, a few of
the proposed improvements were approved. An overview of the improvements
signed off for implementation involving a total cost of $26,500 is presented below.

• Payment letter simplification: It was found that there were more than 12 letters
which the bank sent to its customers pertaining to various instances of customer
service, which included missing payment letter, misplaced payment letter, delay
in payment letter, and refund letter. These letters were sent to customers through
e-mail using MS Outlook. As a part of the improvement, MS Outlook templates

Fig. 5.10 5-Why analysis
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were created, which, by using a predefined algorithm, could automatically
generate and send letters in pdf format to customers. Further, the body of the
letter was simplified to meet the customer specifications. This reduced the
processing errors at the letter generation stage leading to saving rework time by
1600 h per year.

• Interest charge calculation: Difficulties faced by analysts in issuing appropriate
interest charge to customers, due to complex methods were simplified by
refining the procedure. An MS Excel-based interest calculator was developed by
the project team using Visual Basic. The interest calculator reduced the number
of defects and the cycle time by 270 h per annum.

• Process manual standardization: The lack of standardized procedures resulted in
a huge variation in the processing of payment applications by analysts.
High-impact errors in process steps were identified and elaborate steps, and
procedures were drafted. Unclear and incomplete procedures were eliminated.
A comprehensive client procedure manual was created online to enable a search
feature for helping analysts to search for the required information and to refer
and process the applications correctly.

• Process knowledge and cross-training: Lack of process knowledge due to
training gaps presented another key reason for poor performance. As a part of the
annual training budget, quarterly classroom-based, instructor-led refresher
trainings were imparted to the analysts. The payment gateway changes and
compliance trainings were incorporated as a part of the new-joiner induction
process. The trained staff was job-shadowed by a process mentor selected from a
pool of subject matter experts of the bank. The training outcomes were linked to
the analysts’ performance and monitored closely by the team leads and reported
through a monthly dashboard to senior management.

• Internal award system: In order to improve morale and create a competitive
environment for error-free delivery, an internal monthly award scheme was
introduced. Cash prizes were awarded to the analysts who performed consis-
tently across a month with zero defects in the payments processing.

• Checklist creation: From the Pareto analysis, it was evident that frequently
occurring defects were observed from four key process steps. A checklist of all
the key review steps, documents, and approvals was created. A pamphlet of the
same was placed at the analysts’ processing desks.

• Workflow automation: The existing workflow system was calibrated with the
smart analytics feature to generate real-time reports highlighting the defect
levels. A Pugh matrix was used to identify the workflow options available in the
market. The automation of the workflow tool was achieved with the help of the
bank’s IT team. User acceptance testing was performed for 2 weeks across
different business scenarios and the enhanced workflow went live. This enabled
the team to reduce and monitor the defects and saved *1000 h per year.

Due to the dependency on other functional teams and delays in obtaining
approval from sponsors for implementing the improvements, the project was esti-
mated to miss the original schedule of 6 months. This was highlighted to the senior
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management as a project risk and approvals obtained on the revised timeline with
an extension of another 2 months. This increased the project resource cost by
$8000.

Control Phase: The control phase of the project involved two important
deployments: (a) Control tracker to sustain the improvements and (b) control chart
to monitor the project metric performance. With the extended timelines, the
improvements were monitored for 2 months. A control tracker was created for each
of the improvements implemented. The IT team agreed to take the responsibility of
the workflow tool deployed as a part of the project. Supervisory controls were
deployed for the internal awards, checklists, and cross-training. There was no
separate control required, since the payment tool simplification was a
mistake-proofing improvement using templates. The managers agreed to verify and
revise the interest charge calculator on a half-yearly basis. After the improvements,
daily defects data was collected for 2 months and plotted on the control chart for
monitoring the defect rate. Of a total of 24,055 applications processed in the two
months, 224 defects were found reflecting a defect rate of 0.9%. Table 5.8 shows
the reduction in the defect rate from 2.16% (before project) to 0.9% (after project).
A U-chart (Fig. 5.11) is used to display this as the project metric is discrete data of
defects with unequal sample sizes of payment applications. Process capability was
checked at the end of the project. It was found that the LSS project reduced the

Table 5.8 Process capability post-improvement

Defects Units Total
opportunities

Defects per
unit

DPMO Process
yield

Sigma
value

224 24,055 24,055 0.0093 9312 99.07% 3.85

Fig. 5.11 Defect rate—before versus after LSS project
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DPMO value from 21,563 (before the project) to 9312 (after the project) with an
improved process yield of 99.07% and a sigma value of 3.85. Overall bottom-line
impact of the project was found to be a recurring saving of *$560,000 per annum.
Alongside the tangible benefits, all the staff members of the bank who participated
in this LSS project conveyed their positive feedback on the experiential learning
they underwent. The project also received a special appreciation from the bank’s
leadership team.

5.5 Lessons Learned and Managerial Implications

The above case studies provide evidence of the successful application of LSS in
BFS, specifically in the banking domain and the associated multiple benefits. Since
the probability of occurrence of defects is higher, and the corresponding tolerance
and business impact consequences are critical in consumer banks, the necessity for
application of LSS projects deserves emphasis. LSS, with a focus on (a) reducing
defects, (b) process variations and waste, and (c) striving to improve “value” with
customer centricity, is relevant for the BFS context. Since the BFS setting operates
at a risk of losing customer satisfaction for any process changes, a systematic
approach to problem solving such as LSS is highly essential for Banks. The
business outcomes observed from the above case studies include both tangible and
intangible benefits. The tangible benefits include KPI improvement, cost savings,
and increased process efficiencies. Intangible benefits include employee satisfaction
and morale, CI culture building, and enabler for staff learning and empowerment.

5.5.1 LSS as a Systems Approach for Process Improvement

According to systems thinking theories, a whole system failure may coexist
alongside functional success. In the context of this study, the success of one LSS
project need not directly mean the success of LSS deployment in a bank. From the
above case studies, it is evident that an LSS project need not necessarily improve
the entire organization or processes. The sigma value or process capability (DPMO
or PPM) which is presented in the above cases is merely an indication of a KPI
chosen for the improvement but does not indicate the overall process itself. For
example, in Case C, by successfully completing an LSS project on the payments
processing process, it cannot be concluded that the entire payment processing
system has improved. Though the project definitely improved “accuracy,” there
could be other KPIs like “turnaround time of processing a payment” that may (or
may not) have any impact due to this project. Hence, LSS projects should focus on
a primary KPI improvement while concurrently monitoring other relevant KPIs.
Project managers should be mindful of secondary KPIs that may have a positive
impact or negative impact on the improvements through the LSS projects. Hence,
LSS project managers should break the narrow project-only approach and see
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operational processes from a systems perspective for effecting process improve-
ments. Over a period of time, many such successful LSS projects in the same setting
will lead to LSS deployment impacting the cultural elements and bottom-line
benefits. This needs to be tested further as an extension of this study.

5.5.2 Identification of Correct LSS Candidates

Since banks are prone to high risk due to their dealing with customer’s funds, it is
essential that right project selection criteria are adapted for the LSS projects. Cap-
turing the VOC would be the first step where LSS recommends tools like interviews,
customer dashboard analysis, questionnaires, customer satisfaction score analysis,
and balanced scorecard analysis. Then LSS tools like Kano model help in priori-
tizing the VOC and further tools like CTQ tree for identifying the right KPIs aligned
with the VOC. As a part of the LSS deployment, it is important to use intuition to
discriminate LSS candidates from overall project opportunities. Assignments where
solutions are known a priori do not require structured problem-solving approaches,
and proper governance should suffice. These are “quick-kills” when the desired
business impact is low, as the time and effort to implement known solutions is
usually minimal. Lean would suffice for project candidates where the estimated
business impact is high for a known solution. Business cases involving high impact
and without a priori clues about root causes of problems or solutions are best fits for
LSS projects. Table 5.9 represents a suggested matrix for banks embarking upon the
LSS journey for the right selection of project candidates. LSS projects focus on root
causes of problems for identifying robust and long-lasting solutions, while
“quick-kills” would only offer temporary solutions.

5.5.3 LSS Project Management Is a Subset of LSS
Deployment

From the above two cases, it is apparent that though LSS projects delivered cost
savings to the respective functional units of the two consumer banks under study, it
is not astute to comment on the bottom-line impact creation. The key learning here
is that LSS project management and LSS deployment in the organizations are to be
considered as two different efforts. In fact, LSS project management is merely a
subset of LSS deployment. A culture of CI in a bank cannot be created by

Table 5.9 Project selection criteria

Business impact A priori solutions

Unknown Known (less time/effort)

High First priority LSS projects Lean projects

Low Second priority LSS projects Quick-kills
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conducting one or two LSS projects. Despite the benefits observed from the above
case studies, the bottom-line impact can be created only by conducting many such
LSS projects for sustaining a CI culture. For example, in Case B, the bank improved
its payment processing accuracy from 97.84 to 99.07% through one LSS project.
A subsequent endeavor aiming to improve accuracy further from 99.07 to 99.99%
could be a follow-up LSS project.

5.5.4 Management of Stakeholders in LSS Projects

LSS project management demands focused management of stakeholders. In the
above cases, right from the project identification to monitoring and control, this
aspect has been an important criterion for success. It is evident from the above cases
that LSS projects involve a wide variety of stakeholders across different levels of
the organization within and across functions. Though the outcomes of the changes
have led to benefits, the process of change has been challenging. In Case B, though
logical conclusions were arrived after rigorous data analysis and benchmarking, the
improvement plan presented to the management of the bank was not endorsed. Only
after multiple follow-up meetings, the change recommendation plan was partly
approved for implementation. Hence, involving, informing, and influencing the
right stakeholders at appropriate phases of the DMAIC project are a critical success
factor in LSS project management. Previous research shows that top-management
commitment is a critical success factor for LSS projects. But it is observed that
although top management is an important element of the total stakeholder com-
munity, project success also depends on other stakeholders. We conclude that total
stakeholders’ participation and commitment are essential for LSS projects. The term
“stakeholder” needs to be understood with a broader mind-set and includes cus-
tomers, frontline staff, managers, process owners, and top management.

5.5.5 Change Leadership for LSS Projects

In any change management initiative, resistance to change is inevitable and LSS is
not an exception. This makes leadership become critical. While change must be
well managed, it also requires effective leadership to be introduced and sustained.
The key reasons for resistance generally include parochial self-interest, misunder-
standing of change, low-tolerance to change, and different assessments of the sit-
uation. Alongside these, in the context of consumer banks, the other contributors
include the high risk and high impact of the nature of the banking processes.
Every LSS project leads to process changes. In the banking case studies presented,
it has led to people and cultural changes as well. For example, in Case A, the
project not only improved the employee utilization rate, but also improved the
satisfaction and morale of the bank staff, while effecting cost efficiencies. Hence,
education and communication, participation and involvement, facilitation and
support, negotiation and agreement are important attributes which are
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recommended for LSS project managers to smoothen the progress of LSS imple-
mentation. Relevant usage of LSS tools like failure mode and effects analysis
(FMEA), probabilistic risk assessment (PRA), risk assessment dashboards could be
handy in LSS projects. Appropriate understanding of LSS as a management strat-
egy, and not merely as a toolkit, is essential for leadership vision to enable the
usage of LSS for realizing the bank’s mission. Hence, organizational leaders need
to realize that LSS is not merely a project manager’s job but is very much a part of
the leadership agenda for success. A successful deployment of LSS requires
leadership and business processes, and these two inputs are not mutually exclusive.

5.6 Summary of This Chapter

LSS has made a significant impact on how service organizations handle
process-related problems. As a CI practice, LSS becomes more helpful in BFS firms
as every defect could have a significant financial impact leading to customer dis-
satisfaction, damaging the overall reputation of a bank. LSS also enables building
and retaining customer relationships for banks by delivering defect-free services.
The banking industry with operations such as transaction-based back offices, call
centers, equity research, and transcription services has the obligation to maintain the
service levels by improving and maintaining the KPIs at an optimum level, which is
essential for the banks to create positive impressions and a strong brand. The three
case studies presented in this chapter are classic examples of how LSS can trans-
form BFS processes and the mind-set of frontline employees and the management.

Alongside presenting the operational benefits via the application of LSS in
banking, this chapter serves as a strong foundation for future research in this area.
However, the extent of applicability of LSS in BFS depends on the interest, rigor,
and scope of the banking operations. It is further concluded that LSS project
management is merely a subset of LSS deployment in banks. Both tangible and
intangible benefits of LSS are evident in the consumer banking context from the
above two real-world case evidences. Further, research is needed to strengthen the
understanding of LSS from the process, human, and culture perspectives in BFS
organizations.
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6Lean Six Sigma as a Dynamic
Capability in Banking Firms

An overview of literature reveals the application of LSS through case studies, action
research, and frameworks across different industry sectors. LSS has not attracted the
same level of conversation about theory development and implications for com-
petitive advantage as TQM (Douglas and Judge 2001; Su et al. 2014). Previous
studies by Dobrzykowski et al. (2016) and Anand et al. (2009) studied Lean from a
dynamic capabilities lens, but the nature of LSS as a dynamic capability (DC) has
not been examined in the literature. This Chapter aims to explore the strategic value
of LSS through iterative triangulation using existing literature and case data. It
offers an evolutionary dynamic perspective of LSS through inductive research
which helps generate valuable propositions for theory building. Comparative
analysis of cases using the corresponding data brings together literature streams that
have been previously disconnected. A triangulation of literature review under-
standings with cross-case analysis is used. These are refined for theory building
towards strategic applications of LSS. For understanding these strategic orientations
of LSS, it is important to understand what organizational capabilities are. In gen-
eral, an organizational capability is a firm’s ability to manage resources, (such as
employees, finances, infrastructure, processes and systems) effectively to gain an
advantage over competitors. The company’s organizational capabilities must focus
on the business’s ability to meet customer demand.

6.1 Organizational Capabilities

Capabilities enable superior performance because they help solve complex prob-
lems. Strategic management thinkers have depicted organizational capabilities in
different ways. A few authors addressed “capabilities” as a colloquial expression
(Collis 1994; Schreyögg and Kliesch-Eberl 2007), while a few others termed them
as “core competence” (Prahalad and Hamel 1990; Bonjour and Micaelli 2010).
A leading text of the 1960s (Learned 1969) noted that “the capability of an
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organization is its demonstrated and potential ability to accomplish against the
opposition of circumstance or competition, whatever it sets out to do.” In other
words, capabilities represent a reliable pattern of cognitive problem-solving
architecture composed of complex inter-linked sets of actions in firms, which are
practical and bound to performance (Helfat and Peteraf 2003). Despite the emphasis
of the resource-based view (RBV), which claims “resources” as the fundamental
building blocks of competitive advantage in firms (Barney 1991), theorists viewed
capabilities as a key dimension of a firm’s heterogeneity (Nelson and Winter 1973)
that enables idiosyncrasy or inimitability towards creating competitive advantage.
Amit and Schoemaker (1993) argued that “capabilities” are different from resour-
ces, and it is capabilities that form the basis of competitive advantage in firms. They
defined capabilities as “a firm’s capacity to deploy its resources, usually in com-
bination, using organizational processes, to affect a desired end.” Unlike resources,
capabilities are based on developing, carrying, and exchanging information through
the firm’s intellectual capital. Even earlier, several authors used different labels
while referring to capabilities. For example, Itami (1981) referred to these as
information-based “invisible assets.” Similarly, a few others called them as
“non-tradable assets” that are (a) developed by and belong to the human capital,
(b) accumulated within the firm, (c) tacit, and (d) born of organizational learning
through path dependency.

Grant (1991) positioned capabilities above resources in his strategy analysis
framework, where he mentioned that resources are the source of a firm’s capabil-
ities, and further, capabilities are the source of competitive advantage. Teece et al.
(1997) claimed that the term “capabilities” emphasizes the key role of strategic
management in appropriately adapting, integrating, and reconfiguring internal and
external organizational skills, resources, and functional competences to match the
requirements of a changing environment. A few authors explained organizational
capabilities as being fundamental to firms’ abilities to solve their organizational
problems effectively. Winter (2003) defined capabilities as high-level routines that
enable repeated and reliable performance of activities, in contrast to ad hoc activ-
ities that do not reflect practiced or patterned behavior. Helfat et al. (2007) stated
that the term “capability” implies an organizational capacity to perform a particular
activity in a reliable or at least minimally satisfactory manner. Capabilities change
or evolve over time (Teece 2014), and hence, experience accumulation and path
dependency become important (Protogerou et al. 2011). More recent work, how-
ever, suggests that mere experience accumulation does not suffice for capability
development and sustenance. Codifying the experiences for organizational learning
becomes critical, where these routines manifest in the array of organizational
practices towards creating competitive advantage in firms (Heimeriks et al. 2012).
Though several scholars often consider capabilities theories as an extension to
RBV, capabilities address intended modifications of the resource-bases for creation
of knowledge-bases towards organizational learning (Zollo and Winter 2002).
Hence, in the context of deriving strategic value in organizations, resources become
meaningless in the absence of capabilities which account for the purposeful mod-
ifications of the resource base (Schilke et al. 2018).
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Several authors represented various typologies of capabilities (Hine et al. 2013).
Collis (1994) expressed capabilities in four categories, viz., a firm’s resources
which reflect an ability to perform the basic functional activities, dynamic
improvements to the activities of the firm, intrinsic value creators to develop novel
strategies ahead of competitors, and meta-capabilities which are related to the
learning-to-learn ability to outperform the competitors. Danneels (2002) proposed a
similar structure for capabilities—the first-order capabilities which enable
achievement of individual tasks and the second-order capabilities which enable
firms to create or renew the first order capabilities. Winter (2003) represented
capabilities as zero-, first- and higher-order capabilities in his capability hierarchy.
He described ordinary capabilities (zero- and first-order) as those which involve
administrative, operational and technical purposes that are essential to accomplish
day-to-day tasks through which a firm makes its living. These are also called as
operational capabilities (OCs) as they enable the firm to execute its main operating
activities such as making and selling products or delivering services (Zahra et al.
2006).

According to Teece et al. (1997), resources of the firm constitute firm-specific
capabilities which cannot create competitive advantage as they are internal to the
firm, while consciously created higher-order capabilities, with unique attributes to
build, integrate, or reconfigure the firm-specific capabilities while interacting with
the environment, are termed as “dynamic capabilities” (DCs). These can create
sustained competitive advantage in firms (Teece et al. 1997). Similarly, Eisenhardt
and Martin (2000) defined DCs as organizational and strategic processes that could
modify or integrate the resource-bases. Zollo and Winter (2002) and Helfat (2007)
both classified capabilities in two levels, viz. operating routines/OCs and DCs.
Later, Ambrosini and Bowman (2009) further classified DCs into incremental DCs,
renewable DCs, and regenerative DCs. We can observe that though there existed
differences in labelling the classification elements, scholars broadly categorized
capabilities into ordinary capabilities (OCs) and dynamic capabilities (DCs), with
one or more further levels/orders in each of these categories.

6.2 Dynamic Capabilities

The founding thinkers (Teece et al. 1997) defined the DCs approach as a firm’s
ability to alter its resource configurations by applying certain capabilities for
adapting to changing environments and to achieve new forms of competitive
advantage. The term “Dynamic” refers to the capacity to renew existing compe-
tencies for gaining flexibility while dealing with a changing environment. The term
“Capabilities” emphasizes the key role of strategic management in appropriately
adapting, integrating, and reconfiguring internal and external organizational
resources and competencies to match the requirements of changing environments or
even influence them in desired ways. Teece and Pisano (2003) suggested that a
firm’s DCs are determined by: (i) processes—managerial and organizational

6.1 Organizational Capabilities 77



“routines,” (ii) positions—current endowments of technology, customer bases, and
suppliers, and (iii) paths—available strategic alternatives. The term “capability,” in
the strategic context of a firm, should serve two fundamental purposes, viz., per-
formance and coordination of activities (Helfat and Peteraf 2003).

DCs work differently than OCs, which are generally static and operate inde-
pendently (Sunder M et al. 2019a). Hence, DCs cannot be easily replicated,
integrated, or imitated by competitors. They cannot be transferred, in a complete
sense, between different firms because of the attendant interdependencies in the
firms’ resources, routines, and systems, all of which make it impossible to change
one without another. Enterprises with stronger DCs are more flexible and adaptive
to changing environments and hence more successful too (Teece 2014). Thus, DCs
provide a foundation for sustaining competitive difference over time (Teece 2007).
However, the magnitude of a DC varies from firm to firm for the same functionality.
For example, in the e-commerce industry, firms like Amazon, E-bay, and
Alibaba.com have effective online-sales service capability but at different levels of
functionality. Further, the characterization of a DC is based on the context of the
firm. For example, for a firm which produces and sells products, R&D capability is
a DC for new product development but an operational capability for an independent
R&D lab (Winter 2003).

Teece and Pisano (1994) highlighted the example of the Lean production system
as a DC in Fujimoto Inc. By deploying Lean, they adapted distinctive shop-floor
practices and processes cutting across skilled resources, principles, and systems of
the firm contributing a culture of continuous improvement. It could be argued that
Lean has been adopted by many other firms today, but every firm’s Lean practice is
unique and based on its interlock with its routines and resources. Another example
could be Canon which uses its expertise in optics to serve markets as diverse as
cameras, copiers, and semi-conductor equipment. Canon’s competitive advantage is
thus a result of its policy management across markets, which is not easily seen or
understood by its rivals (Witcher et al. 2008). Canon does use collaborative forms
of cross-functional management, through Hoshin Kanri (Policy Management)
which served them as a DC to meet this purpose. Another example, implied through
the case of Coca-Cola in India which has enjoyed great success due to their product
branding DCs, concerns the challenge they faced due to the rapidly reducing
groundwater. The government began shutting down Coca-Cola plants in India in
2010. Learning from the demand and the dynamics of the environment, the com-
pany devised ways of saving water including rain water harvesting and started
branding themselves as a socially responsible organization, which further increased
their success in the Indian market.
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6.3 Approach to Study the Strategic Orientations

Since the strategic contributions of LSS for enabling competitive advantage in firms
have not been sufficiently researched upon, the inductive research described here
helps generate valuable propositions for theory building. Qualitative data obtained
from three global banking firms over a period of three years has been used. The data
collection exercise involved multiple rounds of interviews with select top- and
mid-management personnel, site visits, participation in LSS project meetings and
execution, study of management archives, and reported data on public domains. For
triangulation, the data was synthesized with the results noted from the research
literature on both LSS and DCs, which were studied independently by previous
researchers. A cross-comparison of the case studies is then performed.

Purposive sampling, a non-probability sampling method was used to select cases
that span different contextual settings. This contributes to increased generalizability.
First, several global banks that claimed to have recently started LSS deployment
practices were approached. Secondly, only those banks that attempted any CI
practice before embarking upon their LSS journey were considered. Then, the
selection was scoped to those banks that served customers across multiple banking
streams (like consumer banking, commercial banking, investment banking, wealth
management, etc.). This filter was added to incorporate the diversity in the banks’
processes. Among several such banking firms, three multinational banks (hereafter
called AA, BB, and CC) agreed to participate.

The purposive sampling helped in identifying banks with varying diversity in
their tenure, geographical and business spread, number of employees, stability of
operations, and financial performance. Among the three participant banks, “AA”
claimed that they had a positive experience of Lean deployment for about two years
before embarking upon their LSS journey. “BB” commenced their LSS deployment
without any maiden Lean or Six Sigma experience; however, they declared that
their staff were engaged in CI initiatives in their own interest. Bank “CC” declared
that they practiced Lean and Six Sigma as two different CI programs before offi-
cially rolling-out their LSS program.

The first set of interviews was conducted with the top-management executives
and their managers. During the interviews, the informants were probed with
open-ended, cascading questions1 related to the LSS deployment practices and their
relevant features, viz., the motivational drivers for the banks’ LSS journey, input
factors that the banks considered as key ingredients of their LSS programs, and
influencing factors including both endogenous and exogenous factors. The
respondents were encouraged to discuss these aspects in as much detail as they

1The term “cascading questions” is used to denote questions that logically build upon responses to
prior questions that arise from the response to an opening question. The total set of questions for
any specific respondent need not necessarily be identical to that for other respondents. However,
the entire set of questions posed to all respondents, as well as the entire set of corresponding
responses serve as a basis to examine the subject, viz., LSS deployment practices and relevant
features, as an integrated whole. Here, the researchers are responsible for the act of conceptual
integration of the various components of the subject and providing the necessary justifications.
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could. These interactions also helped in understanding how their LSS programs
were aligned with their overall bank’s strategy and priorities. Performance data over
a three-year period, obtained from the respective organizational archival sources,
helped further verify these patterns. These served as a starting point in deep-diving
into the case studies in more detail. Following the interviews, post-interview dis-
cussions were conducted to focus on summarizing and cross validating the obser-
vations. The identified motivational/driving factors, input factors, and influencing
factors were ranked by the managers of the respective firms. The “key/vital-few”
factors identified are presented in Table 6.1. Additional archival data such as
reports on public domains, including their Web sites and quality management
records (ISO 9001, CMMI, COPC etc.,) maintained by the respective banks, and
process excellence/business excellence award applications were also collected to
help minimize any identified retrospective bias. A total of 62 interviews were
conducted in the first round. The qualitative data analysis was then performed with
a within-case analysis and then subsequently extended to a cross-case analysis
(Miles et al. 1994). The additional relevant literature was incorporated at this stage
to understand the emerging concepts, also provided an additional source of
validation.

At this stage, the banks were again approached to obtain both, the operational
and strategic orientations of their LSS programs. During these second-round
interactions, managers were provided with an overview of the emerging themes,
and their feedback about the emerging concepts was solicited. Multiple interactions
with the informants also provided relevancy to the concepts and theory that
emerged from this study. A total of 33 interviews were conducted as a part of the
second-round interactions. These interviews also provided additional information
about how these banks measured the actual outcomes of LSS deployment. For
example, during the interviews, the managers were asked to describe their key
metrics used for evaluating their LSS program. While analyzing the responses from
“AA”, it was found that a total of 42 LSS project opportunities were identified in
the year-1, among which 32 ideas came from the managers, and the remaining ten
were intellectual contributions from the frontline staff. Since “AA” was graduating
from Lean to LSS, they prioritized 25 project cases (inclusive of all ten ideas from
the frontline staff). 16 out of 25 LSS projects were successful in the year-1 and
resulted in benefits worth USD 2.4 million. Further, the LSS projects delivered
quality and productivity improvement, error reduction, and risk mitigation benefits.
Strategic outcomes included creation of a knowledge pool of LSS practitioners,
staff learning, and higher customer satisfaction (measured annually). These evalu-
ation metrics were gathered at the end of each year across the three firms. A sum-
mary of these is presented in Table 6.1. Finally, 16 further interviews were
conducted with representatives from banks’ top management to further confirm the
themes that emerged and to arrive at a level of theoretical saturation. The final step
involved the cross-case analysis to establish the connection between the induced
theoretical themes for measurement.
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Table 6.1 Summary of interviews

Bank-AA Bank-BB Bank-CC

Motivational
drivers to
embark upon
LSS
deployment

Key
operational
drivers

To
• Generate higher cost
efficiencies

• Reduce process
variation and defects

• Improve
responsiveness and
customer satisfaction

• Effect quality and
productivity
improvement

• Establish a centralized
project management
function to enable CI

• Compete with other
market players

To
• Realize breakthrough
improvements and
disruptive
innovations

• Increase revenue and
reduce errors

• Improve
time-to-delivery to
clients

• Demonstrate effective
risk management

• Achieve process
standardization across
locations

• Effect quality and
productivity
improvements

To
• Enable and sustain
continuous
improvements

• Integrate the existing
Lean and Six Sigma
programs

• Enable rapidness and
robustness in process
improvement projects

Key strategic
drivers

To
• Create a PI culture at
the workplace

• Realize customer
value creation

• Enable effective
decision making
using structured and
analytical thinking

To
• Improve
competitiveness

• Improve innovation
quotient at workplace

• Promote business
excellence capability

• Create a culture of
process improvement
at workplace

To
• Promote employee
ideation,
participation, and
recognition leading to
improved staff morale

• Enable knowledge
management for
continuous learning
and process
capabilities

• Create a culture of CI

Input factors Key
organizational
resources

• Highly motivated staff
who are committed
towards PI. A few of
these staff are already
trained in Lean
methodology

• Organizational
dashboards,
leadership and
management
information system

• Lean Six Sigma Belts
(professionals hired
for LSS deployment)

• In-house training and
mentoring material
and personnel

• Statistical software for
project-level analysis

• ISO:9001 audit
documents, existing
process maps,
service-level
agreements

•Mid management staff
who have voluntarily
shown interest to
take-up LSS projects

• External consultants
involved in LSS
training and
mentoring

• Market research data
(LSS deployment
details and
benchmarking data
from other banks
external to the firm)

• Existing Lean and Six
Sigma projects

• Lessons learned from
earlier CI programs

• Organizational
databases and process
information

• Staff across all levels
of the bank,
irrespective of their
position and role

• Existing in-house LSS
professionals and
subject matter experts

• Operations team
leaders and
management
dashboards

• Existing process
management and
statistical software

Key
organizational
processes

• Existing Leaned
processes in business
functions, viz.
mortgages, equities,
forex, wealth
management, cash
investments and
derivatives

• Idea generation and
evaluation process,

• Product-based
transactional
processes aligned
with business
priorities, viz. credit
cards, traveler’s
cheques, commercial
loans etc.,

• Training, sequencing,
prioritizing,

• Idea generation,
project identification
process, training and
coaching processes,
project execution
using DMAIC and
DMADV methods,
program governance,
and leadership
reporting

(continued)

6.3 Approach to Study the Strategic Orientations 81



Table 6.1 (continued)

Bank-AA Bank-BB Bank-CC

project execution
using DMAIC
methodology,
program governance,
and leadership
reporting

presentation, data
analysis and
interpretation, project
execution

• Change management,
communications and
decision making, staff
recognition

• Product-based
transactional
processes, viz. credit
cards, fixed income,
equity and trades,
prime brokerage, cash
management, trade
finance, wealth
management etc.,

Key
operational
capabilities

• Transactional
capability

• Process management
• Logistics
management

• Knowledge
codification and
coordination

• Vendor management
• Process management
• Escalation and client
complaints
management

• Competitor analysis
and market research
capability

• Integration capability
• Process management
• Knowledge
codification and
coordination

Influencing
factors

Key
endogenous
factors

• Effective
communication

• Leadership and
management
commitment

• Effective use of
technology

• Organization structure
• Measuring success
and goal orientation

• Employees’
motivation, appetite
for learning, reward
and recognition
system

• Teamwork
• Handling resistance to
change

• Stakeholders’
management

• Training effectiveness
• Teamwork and
collaboration across
organizational silos
inside the firm

• Employees’
motivation triggers
like recognition,
rewards, visibility,
learning
opportunities,
promoting
competition

• Ongoing evaluation,
monitoring and
assessment

• Handling resistance to
change

• Organizational
structure, beliefs,
values, and priorities

• Realizing that process
improvement is
everyone’s job

• Top-down leadership
and management
involvement

• Effective use of
technology

• Result orientation
• Flexibility, agility,
and commitment

• Employee recognition
• Involving customers
as part of the LSS
projects

• Stakeholders’
management

Key
exogenous
factors

• Talent market at the
location of the bank’s
center

• Cross cultural
management across
different regional
centers of the bank

• Regulatory and
economical
dependencies

• Market practices and
benchmarking data

• Customer feedback
• Marketability of LSS
trained staff for career
development

• Influence of external
third-party
consultants as an
alternative to
in-house LSS
program

• Marketability of LSS
trained staff for career
development

• Social and regulatory
factors
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6.4 Findings from a Dynamic Capabilities’ Perspective

While there are several theories of strategic management that could be used to study
LSS in banks, we used dynamic capabilities’ theory for this purpose. The nature of
LSS as a DC is established through a cross-case analysis. The below sub-sections
elaborate on the findings.

6.4.1 Compelling Need for Purposive Creation
of LSS Capability

A 5-Why analysis of the motivational factors revealed that the primary driver to
embark on the LSS journey is the banks’ belief that LSS could lead to competitive
advantage in quality. It was noted that this belief constitutes three ingredients, viz.,
(a) earlier experiences of the CI programs including Lean and Six Sigma,
(b) influence of LSS success stories of other firms across different markets, and
(c) their appetite towards creating a competitive advantage in quality. Hence, it is
evident from all the three cases that a compelling need to develop and sustain
competitive advantage in quality drives firms to embark on the LSS journey. Fur-
ther, the presence of input factors shows that LSS as a CI practice could be
consciously created in firms by focused efforts and does not exist by mere chance.
These factors include organizational resources, processes and static routines
(otherwise called as ordinary capabilities). These drivers and input factors were
identified during our initial interviews. The motivational drivers were classified into
operational drivers and strategic drivers and input factors as firm’s resources,
processes and ordinary capabilities. This validated our understanding and classifi-
cation of these drivers and factors during the conversations with the top manage-
ment. These were also refined through the interactions with the respondents.

6.4.2 LSS as a Vital Component of the Capabilities Network

From a systems perspective, organizations are complex systems with intertwined
capabilities. Each of these capabilities is an element of a bundle (Barney 2001),
which is part of a capabilities network. These capabilities influence or get influ-
enced by other capabilities within as well as across different bundles and lead to the
desired outcomes. According to Teece (2018), these influences among the capa-
bilities contribute to a greater degree of dynamism of the capabilities network.
Table 6.1 reveals the influencing factors experienced by the three banks as a part of
their LSS journeys. This confirms that both internal and external environmental
factors influence LSS and its functional attributes. For example, employee moti-
vation and recognition identified as an influencing factor here is also recognized as
a critical success factor in the literature (Albliwi et al. 2014). This means that
employee motivation and recognition influence the success of LSS in its evolu-
tionary path as well as in realizing the desired outcomes. In other words, the
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presence or absence of an influencing factor impacts both the direction (success or
failure) and magnitude (low, medium or high) of the LSS outcomes. The magnitude
of the influence of the concerned factor is further impacted by other organizational
capabilities in the network. In the case of the above example, employee recognition
and motivation which impacts LSS are further influenced by organization culture,
rewards, and recognition system specific to the firm, leadership, etc. Other orga-
nizational capabilities that are a part of the bundle with LSS include project
management, stakeholder’s management, knowledge management, process man-
agement, etc. It is inferred that LSS as an organizational capability needs to be
nourished for progress, as it gets influenced by both internal and external factors of
a firm. Since, these influencing factors exist in networks, focused and diligent
efforts are required towards nourishment of LSS. Failure stories of CI programs
described in the literature provide strong evidence to support this proposition.

6.4.3 Path Dependency and Emergence

During our interactions with the managers of the banks, it was identified and
validated that the paths the firms experienced before embarking upon their LSS
journey have a critical impact on the progress. For example, “AA” which embarked
upon Lean deployment before graduating to LSS maintained a knowledge reposi-
tory of all their Lean projects. This helped them not to re-invent the solutions in
many projects. Process improvement ideas which were implemented in one busi-
ness unit were validated using variation analysis of the LSS toolkit in other business
units. This helped them to filter the quick-wins, which continued to be Lean pro-
jects, from the other issues where root causes were unknown, as candidates for LSS.
The path travelled by “AA” and the subsequent lessons learned helped them during
their LSS deployment. Since “BB” had no background in Lean deployment, they
took a different path to realize the benefits of LSS. Similarly, “CC” which had both
Lean and Six Sigma as separate initiatives before embarking upon their LSS
journey were aware of their past lessons and used them purposively. This helped
them in their LSS progress. Hence, alongside the influencing factors that impact the
progress of LSS in real-time, LSS capability exhibits dependency on the past
knowledge trajectory of the firm and the decisions made. Hence, LSS capability is
not limited by the current competence base. Similarly, the current knowledge base
derived at any point in time serves as a strategic resource to the future actions
leading to an emergence of learning as an ongoing process. In other words, LSS
exhibits path dependency and the emergence phenomenon.

6.4.4 LSS Enables Organizational Learning

Path dependency is an attribute of past experiences and lessons learned, but
organizational learning is a function of the rate of change in an organization’s
knowledge base that increases the range of its potential behaviors. The
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organizational learning process includes creating, acquiring, retaining, applying,
and transferring knowledge within an organization over a period, and this could
happen at various levels. Literature (Cheng and Van deVen 1996) shows that
reactive actions like detecting and correcting errors are first-order learning. This
predominantly characterizes refinement of existing processes for improvement and
using the learning to multiply benefits across similar functional units in firms.
Second-order learning includes understanding the underlying causes of problems
towards discovering the standards and values behind actions and is characterized by
experimentation, innovation, and exploration. Meta-learning, is a third type of
learning that has not been discussed in the literature as relevant to CI (Ambrosini
and Bowman 2009; Su et al. 2014). It refers to a firm’s ability of “learning how to
learn better” and its ability to systematically improve the first and second learning
processes. Dynamic capabilities evolve from learning mechanisms, such as expe-
rience accumulation, knowledge articulation, and knowledge codification. While
the DMAIC and DMADV approaches of LSS initiatives enable first-order and
second-order learning, in our analysis of organizational data, it was evident that
LSS is not merely about effecting process improvement or process design/re-
redesign projects. It cannot be restricted to preventive or corrective actions or at a
root causes analysis level of learning. LSS is an enabler of an organizational culture
towards CI which is more than mere execution of a few improvement projects. The
qualitative data analysis revealed that across the three banks, ideation of LSS
candidates, implementation of LSS projects, and recognition for the outcomes of
LSS deployment have enabled an organizational change in both tangible benefits
and behaviors of employees. Managers recognized the fact that LSS experience has
changed the way their staff see or think about the processes and systems. Ques-
tioning the status quo of the processes, rather than following a routine standard
operating procedure; brainstorming for creative ideas to deliver value to clients with
less resources; frontline staff realizing the importance of shifting their focus towards
customer centricity; statistical validation of intuitive ideas or opinions, etc., are a
few of the examples which were gauged in the interviews with managers and
further validated during our site visits. Thus, LSS contributes to the organizational
learning process in firms, due to its ability to contribute towards first-order
(exploitative/reactive) learning, second-order (explorative/proactive) learning, and
meta learning (learning to learn) for creating a culture of CI on an ongoing basis.

6.4.5 Technical and Evolutionary Fitness of LSS

While examining the total cost of the LSS deployment and the returns it delivered
across the study period, it is evident that “AA” and “CC” broke-even within a few
months of their LSS implementation and enjoyed consistent benefits. “BB” realized
their break-even in year 2. The ROI percentages of all the three banks at the end of
three years were promising and ranged between 200 and 400%. Further, the
operational benefits delivered by the LSS capability across different organizational
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metrics like ideas generated, ideas to projects ratio, project wise benefits, etc.,
determine its working potential. Further, operational metrics like cycle time, cus-
tomer satisfaction rate, first time resolution rate, net promoter score, process yield,
error percentage in delivery, risk reduction, etc., and strategic measures including
employee morale, building a culture of CI, enabling the right balance in bottom-up
and top-down expectations for change management, were encouraging. This is
evidence that LSS fulfilled its intended function in the banks. However, while
comparing the three banks, it was interesting to note that “CC” accomplished the
above benefits quicker than the other two because of its experience in implementing
Lean and Six Sigma separately before integrating them into LSS. They utilized
existing resources and did not hire external LSS professionals for deployment. This
enabled the existing staff, who had already demonstrated their experience in pre-
vious CI projects using Lean/Six Sigma, to play a leadership role in LSS deploy-
ment. This enabled easier change management, boosted staff morale, and eliminated
the cost of hiring external LSS professionals. Though “AA” had past Lean
deployment experience, LSS was new to them. Due to the implementation of LSS,
the concerned staff members developed a sense of being differentiated within the
bank. Specifically, the staff who were not involved in the LSS projects belonging to
the first set of cohorts felt left out. Intriguingly, such a feeling of being differentiated
prevailed even among the staff constituting the implementation teams. This hap-
pened because of the belting system, which led a few of the staff to presume and
assert their superiority in their roles as change agents. Naturally, the remaining staff
felt that they were lower down the LSS implementation pecking order. Conse-
quently, there was a noticeable resistance among them towards the entire initiative.
In order to address these issues, the bank hired external LSS experts to create
awareness and train the existing staff in the LSS Green Belt program. In year 2, a
few highly capable Green Belts were trained to attain the Black Belt level for
creating the LSS capability in the natural functional teams. However, even this
move was not appreciated by some of the staff members. The belting system did not
provide an opportunity to all the staff to contribute to CI at the same level, despite
many of them having evinced interest. To address this confusion, the top man-
agement of “AA” dismissed the belting system, customized their LSS nomencla-
ture, and rebranded their LSS program as “Lean Six Sigma Practitioner program.”
They realized the intended purpose of LSS by the end of year 2. Similarly, “BB”
contracted external consultants to train and mentor LSS projects executed by their
staff. With no prior formal CI program, the staff of “BB” experienced a fresh and
exciting LSS journey towards the realization of its intended purpose. Though the
pace and magnitude of benefiting from LSS were different across the three banks, it
was observed that LSS reconfigured their resource base by creating, extending, and
modifying various processes and systems, with a direct positive impact on both
customers and employees. According to Helfat (2007), a capability that exhibits and
measures up to its “technical fitness” and “evolutionary fitness” qualifies to be
called a DC. The first, technical fitness, denotes how effectively a capability per-
forms its intended function when normalized (divided) by its cost. The second,
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evolutionary fitness, refers to how well a DC enables an organization to improve by
creating, extending, or modifying its resource base (Helfat and Peteraf 2009).
Hence, LSS exhibits both technical and evolutionary fitness.

6.4.6 LSS Exhibits VRIN Characteristics

DCs are a source of sustained competitive advantage in firms. Barney (1991)
defines competitive advantage as the degree to which a firm has reduced costs and
exploited opportunities. Many scholars have employed a “resource heterogeneity
approach,” which states that a sustained competitive advantage can be conceptu-
alized as the degree of four features abbreviated as VRIN: Value, Rareness,
Inimitability, and Non-substitutability.

Value: The operational and strategic benefits that LSS capability demonstrated
across the three banks to all groups of stakeholders (customers, employees, and
organizational systems) towards both process improvement and process redesign
justify its value potential. For example, during our interactions, one manager
mentioned that “LSS provided breakthrough improvements in our processes. A few
of the solutions which emerged from LSS projects include introduction of chat for
client interactions, thus helping us move away from our erstwhile call center model
and standardizing our transaction monitoring across eight countries, over a period
of 18 months.” Another manager acknowledged the value addition of LSS by
saying “The LSS deployment helped us to continuously revisit our resources and
processes and discover where we can improve, as a value-enabler to our business
transformation.” Further, the fact that it was a significant contributor to build a
culture of CI, which further has several positive impacts (like improving quality,
customer centricity, agility at work, etc.,) at the workplace, reveals the “value” of
LSS.

Rareness: This feature is defined as how much of a firm’s LSS resources and
capabilities are not possessed by its competitors. Measuring rareness must account
for the degree to which a firm exploits its unique resources, processes and capa-
bilities, and their combinations. The fact that LSS enabled employees to ideate for
process improvements using their transactional and cognitive capabilities denotes
its rareness. Additionally, LSS’s differentiated training enhances traditional quality
training in firms. The amount and content of training for different levels of staff are
tailored to match the complexity of tasks and to increase their other capabilities for
solving complex problems, innovation, knowledge management, etc., all of which
help to challenge the status-quo and increase the impact of CI. During the site visits,
it was found that every LSS project focused on finding the root causes of lower
performance levels and generating subsequent ideas for improvement through
brainstorming sessions. This enabled innovation and the generation of distinct ideas
for both incremental and breakthrough improvements. Classification and prioriti-
zation tools like Fishbone diagram, Affinity diagram, and Control-impact matrix
helped in categorization of both, the root causes and their associated improvement
ideas. Further, these were measured to indicate rareness levels objectively. One
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manager who endorsed our observations said “LSS educated our managers to look
at business problems using both process and data lenses leading to improved
process metrics, viz. cost reduction, productivity improvement, etc., and every
project was unique.” Further, rareness was observed across many phases of LSS
deployment, viz. project selection, execution, training, certification practices, etc.

Inimitability: Existence of common features among effective DCs does not
however imply that a specific one is exactly alike across firms (Eisenhardt and
Martin 2000). LSS deployment in a firm requires distinctive and consciously
developed practices and processes. These organizational practices and processes
often display high levels of coherence, and when they do, replication may be
difficult because it requires systemic changes throughout the organization and also
among inter-organizational linkages, which might be very hard to imitate (Teece
et al. 1997). Further, Teece et al. (1994, 1997) claimed that partial imitation of a
capability or replication of a successful deployment model may yield zero benefits.
Each of the three banks studied here had several commonalities in terms of the
nature of resources and processes. Each of their LSS capabilities stood distinctly
due to path dependencies and attributes of organization culture (values, beliefs,
administrative methods, etc.), which were found predominantly tacit, hence making
replication and imitation very difficult. This created unique systemic differences
among the banks with regards to their LSS drivers, input factors, influencing fac-
tors, approaches, and outcomes.

Non-substitutability: The rapidness of Lean and robustness of Six Sigma toolkits
and their synergies constituted LSS (Sunder M 2013, Sunder M et al. 2018). AA,
which embarked upon their LSS journey after successful deployment of Lean for
two years, saw unique value in LSS. For example, a manager of the bank claimed
that “Though we faced challenges in change management during our graduation
from Lean to LSS, we must agree that LSS helped in the renewal of our existing
Lean program.” Similarly, “CC”, which had experience in Lean and Six Sigma
separately before deploying LSS, also found LSS more valuable than Lean and Six
Sigma in isolation. Hence, Lean and Six Sigma cannot be substitutes for LSS,
which results from their synergy. Despite the argument that contemporary
socio-technical practices like process automation could substitute the intended
purpose of LSS, our study revealed that LSS could only supplement such efficiency
creation initiatives and cannot be perceived as a competition or a substitute. For
example, one manager responded during an interview, “While we have plans to
deploy Agile and Robotics in the medium term, we believe that LSS has laid a
platform to first improve the processes before automating them.”

6.4.7 LSS Exhibits Agility Towards Environmental Dynamism

In the context of business organizations, environmental dynamism represents the
rate of change in the organizational environment. When the environment is rela-
tively stable with no significant technological progress or only a few customer
preferences changes, LSS becomes expensive. However, in volatile environments,
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LSS makes significant contributions to enable the organizational processes and
systems to align with the changes. LSS makes this through a structured approach
manifested through a well-integrated and sequenced set of projects that make
change management easier. This aligns well with Juran’s (1989) pointer that
“improvement happens project-by-project and in no other way.” From an external
environmental perspective, it is evident from our study that LSS helped managers to
bring in new trends and perspectives from the market, both from customer inter-
actions and from market research. For example, one bank reported that LSS helped
them to adopt a new channel in their post-sales service desk processes. They
implemented a chat channel, which they found to be more effective and less
expensive compared to the traditional call center approach. Another LSS project
aimed at employee upskilling to create opportunities for change management in a
structured way. In another project which aimed to reduce customer complaints,
customer requirements changed in the middle of the project journey, but still, the
project delivered on the new expectations. The project manager attributed this
success to a few LSS tools such as the Kano model, FMEA, and the Pugh matrix,
which she believed enabled agility and customer centricity. In another such project,
it was observed that the project team used QFD to gather the evolving customer
requirements aligned with the banking product’s characteristics. During site visits,
it was observed that LSS keeps the knowledge flow aligned with the changes in the
environment as LSS tools enable customer centricity and agility towards driving the
desired outcomes. Even from an internal environment perspective, it was found that
LSS enables organizational agility. The organizational records provided evidence
that LSS complimented other existing organizational practices like ISO, bench-
marking, some customer satisfaction realization methods, training and develop-
ment, employee engagement and recognition, etc. Rather than creating a new cult,
LSS fitted into the organizational ecosystems enhancing the existing quality prac-
tices by boosting-in structured problem-solving capability, alongside delivering on
its intended purpose. From the case evidence, it can be stated that LSS exhibits
agility towards environmental dynamism.

6.5 Summary of This Chapter

Previous studies in CI have argued that the complex interactions of various quality
practices lead to an effective quality system that would be difficult to replicate by
competitors. Through this chapter, we challenge the traditional view of CI by
managing static resources and routines. It is the dynamic maneuvering that creates a
series of temporary advantages to help organizations create and sustain new forms
of quality advantage over time. In contrast, this study advocates the DCs approach
as a counterintuitive model to this thinking. This study has evaluated LSS, a
contemporary CI practice, using an iterative triangulation method to reflect its
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strategic value towards creating competitive advantage in quality. It differs from
previous studies by specifying that LSS is not merely a CI practice, but a
higher-order organizational capability, more precisely a DC, towards creating
competitive advantage in quality.
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7Summary and Conclusions

LSS has emerged as an essential part of CI in services by providing several valuable
outcomes. From a ST perspective, LSS is not merely a combination of Lean and Six
Sigma, but a synergetic hybrid approach for effecting transformational change in
organizations. Alongside improving customer and employee satisfaction, LSS also
strives to reduce costs and manage risk in services firms. This book highlighted the
operational and strategic importance of LSS for creating competitive advantage in
firms. The strategic orientation of organizational capabilities and related dynamic
capability theory were applied through case evidence beyond the operational
benefits that LSS could deliver.

Firstly, the importance of DCs and a need to examine the associated literature
were justified. Then, competitive advantage in quality has been studied. Amidst the
quality management literature, the book examined the concept of CI. It was
interesting to learn the applicability of Lean and Six Sigma as two most widely used
CI practices. It was evident from the literature of Lean and Six Sigma that they have
both successes and criticisms.

A systematic literature review provided directions for future research on this
topic through the morphological analysis technique. Four types of classifications of
the literature, viz. fundamental, methodological, chronological, and sector-wise,
were presented. Further, a systematic review of 175 scholarly papers from 67
journals enabled the presentation of the MA framework. A total of 355 research
gaps were identified as an outcome of this exercise. It was evident that the current
academic research on LSS in services is limited and hence reinforces a need for
deeper research. Three hundred and fifty-five research gaps identified in this book
serve as a resource for scholars to embark their future research on the topic of LSS.

Then, an examination of LSS projects in banking firms using a case-based
approach is presented. By studying LSS project cases from two banks (optimization
of employee utilization and accuracy improvement in payments processing), les-
sons learned and implications were highlighted. It was concluded that the extent of
applicability of LSS in BFS depends on the interest, rigor, and scope of the banking
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operations. It is further concluded that LSS project management is merely a subset
of LSS deployment in banks. Both tangible and intangible benefits of LSS are
evident in the banking context from the above two real-world case evidences.
Further research is needed to strengthen the understanding of LSS from the process,
human and culture perspectives in BFS organizations. It is concluded that LSS
needs to be understood using a systemic perspective in order to move away from a
narrow project-only approach. An LSS project selection criterion was recom-
mended. This framework will help managers to select correct and appropriate
opportunities for CI. Further, important managerial implications were discovered
(Sunder M 2016). These include effective management of stakeholders and change
leadership as essential elements of LSS project management in banks.

This book has not only looked at LSS merely from a project management
perspective for deriving practical managerial implications but has also provided an
examination of LSS deployment. While the previous studies in CI represented
quality management through various practices (for operational benefits) and argued
that the complex interactions of CI practices lead to an effective quality system, this
book challenged this traditional view and advocated the DCs approach as a
counterintuitive model. It has established LSS as a DC using longitudinal case
evidence. Using an iterative triangulation method to reflect its strategic value
toward creating competitive advantage in quality, this book evaluated LSS to be
recognized as a DC for strategy applications. Using a purposive sample of three
global banks, the primary data was collected using multiple rounds of interviews
with select top- and mid-management personnel, site visits, participation in LSS
project meetings and execution, study of management archives and reported data on
public domains. For triangulation, this primary data was synthesized with the
results noted from the research literature on both LSS and DCs, which were studied
independently by previous researchers. A cross-comparison of the case studies was
performed to derive useful propositions that have been used to build a conceptual
model. Then, LSS was evaluated on its technical and evolutionary fitness. Finally,
this book presented ten characteristics of LSS that confirm it to be management
strategy and not merely a CI practice. As a management strategy, LSS helps top
management in decision making, promoting innovation and enabling organizational
capabilities.

While the case data used for presentation of this book comes from the banking
sector, the findings and results presented here have applicability beyond BFS. This
book explored many avenues, implications, and frameworks to advance the body of
knowledge of both LSS, DCs and their novel integration. We believe that this book
will help both practitioners and researchers to realize the value of LSS as a strategic
resource for holistic benefits beyond its operational applications and a platform to
advance the potential research, respectively.
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