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Foreword

The science of service is emerging. Undoubtedly, a journey of this complexity,
striving to scientifically understand a phenomenon as fundamental and richly diverse
as service phenomenon, must be explored along multiple pathways over multiple
decades. Therefore, it is always a great pleasure for me to recognize and encourage
those embarked on this journey. Truly, we are all students of service, learning from
each other as we go.

In this volume, entitled Service Science: The Foundations of Service Engineering
and Management authored by Robin Qiu, I would like to draw the careful reader’s
attention to three main aspects of this work.

The Pioneers: In Chapter 3, a brief overview of the evolution of service research is
presented. The complexity and diversity of service phenomenon is reflected in part by
the number of academic disciplines whose scholars have written on this topic. Schol-
ars from schools of management, engineering, natural sciences, social sciences, as
well as arts and humanities (service design), not to mention practitioners and policy
makers in government, have all played a role in the exploration. Figure 3.5 entitled
“A sustainable socio-technical process-driven service system” provides an excellent
visualization of five types of capital (natural, human, social, financial, and infrastruc-
tural) and the processes that transform these resources over time. It is worth noting
that each of the major scholarly schools has a primary focus on one of the five major
forms of capital.

Putting People First: In Chapter 5, I especially enjoyed the section on putting peo-
ple first. The book presents novel approaches to the mathematical formalization of
service, without losing sight of this important fact—service is about putting people
and their experiences first. Pay special attention to Figure 5.8 entitled “Service value
diagram corresponding to GE’s change effectiveness model”—for though it is one
of the simpler diagrams in the book, it highlights that increasing value derives from
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increasing quality and increasing acceptance, when mutually agreed to and cocre-
ated by providers and customers. Furthermore, with the global rise of smart phones
and social media tools, there has never been such an exciting time in human history
to gather and analyze big data aspects of service encounters. We are in the age of
increasingly powerful tools for value cocreation. This work also makes the important
point that value cocreation is also about cotransformation of providers and customers.

Education as a Service: Chapters 7 and 8 provide an excellent example of applying
the theoretical developments in this book to the challenge of improving education as a
service. Both chapters highlight the value of structural equation modeling techniques
as well. Chapter 9 further distills the theoretical developments into a practical and iter-
ative method for daily improvements to service business offerings. Figure 9.3 entitled
“Engineering and managing competitive services: scientific perspective” conveys a
tremendous amount of methodology quite concisely. Readers familiar with statistical
control theory will find this chapter an especially nice summary of the developments
in the book.

While much work remains to broadly establish a holistic and lifecycle approach
to service systems, this book boldly suggests pathways and approaches to help
researchers mathematically formalize service systems and networks in the age of big
data, without losing sight of the importance of putting people first. In the coming
years, I look forward to reading more along this pathway as the ideas presented are
further tested and refined.

Director, IBM University Programs World-Wide (IBM UP) JaAMES C. SPOHRER
IBM Almaden Research Center



Foreword

Services. What do we think of? Taking cash from an ATM machine? Talking on our
cell phones? Surfing the web? Watching TV ? Picking up our mail? Yes, all these daily
activities and much more. In fact, we would be hard-pressed to identify significant
parts of our lives that are not service-related. About 150 years ago, over 50% of the
US workforce toiled in agriculture. Today, it is about 2%, and we grow a lot more
food. Agriculture is not a service, but its workforce has plummeted while the sector
has become more productive. In the US post-WWII boom, in the late 1940s, the frac-
tion of the US workforce in manufacturing peaked at about 35%. Today, it is a mere
9%. The percentage of gross domestic product (GDP) associated with manufacturing
parallels these numbers, from being about 30% post-WWII to being about 12% today.
What has filled the void? Answer: The US service sector. It has swelled to about 80%
of the GDP!

What precisely is the service sector? Economists define it by subtraction. The ser-
vice sector is everything in the economy that is NOT agriculture (including forestry
and fishing) OR industry (manufacturing and also mining and construction). That
subtraction leaves us with the majority of the world in which we live! In addition to
the mundane day-to-day services chores, we have the health care system (about 18%
of the economy), education (8—10% of the economy) and much more— government,
transportation, entertainment, utilities, etc. The excellence or nonexcellence of ser-
vices can literally mean the difference between life and death!

We are fortunate that Robin Qiu has written this book at this time. He reports
that we in the United States have had a national obsession with manufacturing and
our international competitiveness in that domain. Yet, it is services that comprise the
largest part of the economy, by far. The service sector creates a net international trade
surplus for the United States. Scores of books have been written about manufacturing,
which is now 12% of the GDP. Far fewer books have been written about services,
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which constitutes 80% of the GDP. Robin has been a leader in pushing us, not to
ignore manufacturing, but to move it upward to its rightful place focusing on the
services sector. He is the principle founder of the new INFORMS journal, Service
Science. This book represents another major contribution to service sector analysis.

At my home institution, the Massachusetts Institute of Technology, the graduate
Masters program “Leaders for Manufacturing,” founded in 1988, has recently been
renamed “Leaders for Global Operations,” reflecting the fact that many of today’s
industrial leaders are in services such as retailing and supply chain management and
not manufacturing.

Robin says that a service is provided as part of a complex sociotechnical system.
This broad nontechnocratic view is perfect from my point of view. Services cannot
be meaningfully studied solely through sharply focused discipline-based glasses. To
be effective, service sector analyses cannot be Tayloristic “time and motion” studies.
We require an interdisciplinary approach, where aspects of the social sciences often
dominate traditional narrow engineering-measurable quantities.

My favorite early example of this is the story of queueing at elevators in the 1950s
in New York City. With the post-WWII economic growth, more high rise buildings
were constructed in Manhattan—as office buildings, hotels, and apartments. People
started to complain about delays for elevators in these buildings, especially at morning
and late afternoon rush hours. A narrow engineering-focused queueing analysis might
have concluded that some of these buildings should be destroyed and designed over,
with more elevator shafts, as the current designs could not support peak load traffic.
(I say this only slightly tongue in cheek!) But a colleague of Professor Russell Ackoff
of the University of Pennsylvania was dispatched to study the situation. He indeed
verified the numerous customer complaints about elevator delays. Then, in a moment
of true creative thinking, he redefined the problem. He thought to himself, “What if the
problem is not the magnitude of the delays waiting for the next elevator? What if the
problem is the complaints about those delays?”” He postulated that the elevator cus-
tomers needed a distraction while they were waiting. So, in a spurt of lateral thinking,
he purchased and had installed floor-to-ceiling mirrors adjacent to all the elevators
in a test building. Guess what? The complaints about elevator delays plummeted to
near zero, while the statistics of delay remained unchanged! Problem solved, but not
with traditional queueing theory. Here a touch of psychology was needed. And so was
born the psychology of queueing, the same year (1955) that Walt Disney opened his
first amusement park—in Anaheim, CA. Over the years, the Disney Company has
shown itself to be a true master of designing and managing complex sociotechnical
service systems—including its queues. The arts and entertainment services industry
comprises about 4% of the US GDP.

Reading Robin’s book chapters, with its many useful framings of services provi-
sion, I started reflecting on my own personal services experiences and preferences.
He says that trust and reliability are important aspects of services. Here is trust: I
have used the same travel agent for 34 years! And, yes, I am happy to pay more than
what is charged by an anonymous discount Internet-based travel service because I
know it will be done right, changes will be easy, and that she ‘has my back’ if any-
thing goes wrong during travel. Car repair: I have an 8-year-old Subaru WRX STI,
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a rally racing champion. No one touches it except my dealer (and me)! Eight years,
one place for maintenance and on rare occasions—repair. They have my back on that
car. And I would not trust a random person employed by some discount national auto
repair chain to look after this car—which is an extension of me! Medical services:
You guessed it, over 35 years with the same organization. Maybe I am too fixed in
my ways. But trust in-services are of paramount importance.

Trust goes in the reverse direction as well: One bad service encounter can lead to a
lifetime pledge never to patronize that organization again. The median age of students
in a typical graduate class that I teach at MIT is 25. I ask them, “How many of you
have had such a bad service encounter in your lives that you have pledged to yourself
never ever to go back there again?” These are 25-year-olds, less than 10 years from
living with their parents. And, invariably, over half the class raises their hands! How
many providers of services are aware of this fact? That continual excellent quality
service is required for customer retention. Customer loyalty may go only as far as the
next service encounter. Robin Qiu drills the lesson home in this important book.

Services are nuanced, not readily quantified into various measurement bins. Robin
describes this in many ways. From my life in Lexington, MA, a historical suburb
of Boston with a population of 28,000: We have two Starbucks, one Peet’s Cof-
fee, and seven Dunkin Doughnuts! Plus various convenience stores and quick-stop
shops located at gasoline stations—all serving coffee to go. I guess Lexingtonians
are highly caffeinated! From my home I prefer to drive to the third closest Dunkin
Doughnuts. Why? The coffee and food products and prices are identical to each other.
Answer: Only in this shop do I get greeted each time with sincere friendly smiles, as
if they really want to see me and are happy to have me as a customer. Plus, the place
is a neighborhood hangout with many retired folks just sitting around, enjoying each
other’s company, and passing the time of day—a type of nice ‘bar scene’ in a coffee
shop. The ambience is just right. My minute or two of extra driving is worth it! Again,
how many “time-and-motion” type studies would ferret out these concerns? I do not
think I’'m unique in valuing such nuanced aspects of services as important. Robin Qiu
hits the nail on the head. Many others miss it completely.

After reading Robin’s book, we would know that there is only one topic he dis-
cusses for which I have a minor disagreement: Internet-based services. To allude
to an ‘alien’ terminology, he equates these to a type of “Service Encounter of the
First Kind,” that is, rather distant and impersonal. (In the 1977 movie, Close Encoun-
ters of the Third Kind, an encounter of the first kind was an alien encounter beyond
500 ft—implying little closeness, complexity, or subtlety.) I agree with him for many
Internet services, such as those associated with airlines, hotels, and rental cars. But,
there are Internet-based services such as Etsy (https://www.etsy.com) that resemble
personal face-to-face interaction. You might call these “Close Service Encounters
of the Third Kind,” that is, up close and personal, nuanced, and complex. In fact, I
have found web sites such as Etsy better than shopping mall face-to-face interactions
because I am dealing with the proprietor of a small artisanal business and his/her
future success depends 100% on customer satisfaction. The email ‘back-and-forth’
between proprietor and customer often resembles a conversation of an old country
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general store of the 1800s! Writing reviews online for all to see can show each cus-
tomer’s satisfaction or dissatisfaction. It is difficult for the average customer to have
that type of impact with impersonal national chain stores, with either face-to-face or
Internet-based service encounters. My hunch is that Robin will agree with me and say
that I may have misread the book with relation to all Internet-based services! And I
am sure he would be right!

It is an honor that Robin has asked me to write this foreword. Enjoy the book. See
all the many faceted aspects of services that Robin describes and structures. Also,
reflect back on your own personal experiences with services, and you will see that
Robin hits the mark virtually every time. In addition, if you are in a planning or man-
agerial role in a service firm, you and your company can gain significant competitive
advantage listening to what is said in this book. A service is a complex sociotechnical
system, and those who recognize it as such are bound to prosper.

Engineering Systems Division RicHARD C. LARSON
Massachusetts Institute of Technology



Preface

This book essentially introduces a new perspective of service study. By taking a
holistic view of the service lifecycle, we discuss approaches to explore the real-time
dynamics of service systems and networks. We advocate that a service must be
defined as a value cocreation and transformation process. As such, we can holistically
analyze the performance of service systems that enable and execute complex and
heterogeneous services. By leveraging the advances in computing and network
technologies, social science, management science, and other relevant fields, we
present the concept and principles of putting people first in service and demonstrate
that service networks in light of service encounters can be comprehensively explored
in a closed-loop and real-time manner. The presented framework can be potentially
applied in facilitating service organizations to understand and capture market
trends, design and engineer service products and delivery networks, execute service
operations, and control and manage the service lifecycles for competitive advantage.

Service research is not new. In fact, service research in the field of marketing has an
over 30-year-history. In addition to research and development in service marketing,
academics and practitioners have actively developed a variety of theories, methods,
and tools and then applied them to address service delivery efficiency and effective-
ness issues in service operations and management across the service industry for
decades. Recently, significant attention in the service research is related to a variety
of exploratory studies of service systems, focusing on how to leverage the advances
of management science, systems and network theory, and computing and network
technologies to help service organizations improve the overall performance of their
service systems from both engineering and operational perspectives.

Note that the worldwide economy was dominated by manufacturing during the
last couple of centuries. As a result, both academics and practitioners paid much

Xix
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attention to the design, development, production, and innovation of physical prod-
ucts. The economic shift from manufacturing to service made us rethink people’s
social, physiological, and psychological roles in the economic activities. However,
inertial thinking is part of sociopsychological norms to the majority of human beings,
resulting in many service organizations offering and delivering their services using
manufacturing mindsets. Consequently, the advances in social science, management
science, computing technologies, and others are not well integrated and thus lever-
aged in support of effective service engineering and management as needed in the
service industry.

Change is the only constant in today’s business world. The effectiveness (E) of a
service as a solution to meet the changing needs of customers is equal to the prod-
uct of the quality (Q) of the technical attributes of the solution and the acceptance
(A) of that solution by the customers, that is, £ = Q X A. However, the customers’
acceptance changes rapidly, varying with people, time, places, cultures, and service
contexts. Because people’s acceptance is largely subjective, manufacturing mindsets
with a focus on physical attributes indeed become ineffective when applied in the
field of service engineering and management. Hence, to address the discussed change
acceleration phenomena with scientific rigor, we must rely on people-centric and ser-
vice mindsets. In fact, the introduction of putting employee and customers first in the
1990s radically made a turn in the way how service organizations should develop,
operate, and manage businesses and measure their successes. Indeed, people-centered
service mindsets have afterwards been emerging and receiving more and more atten-
tion in the service industry.

Bearing this discussion in mind, we consider a service as a transformation process
rather than an offered product. Truly, both provider-side and customer-side people
are always involved in an interactive manner in service. Hence, we view a service
as a value cocreation process. For a service, goods are frequently the conduits of
service provision; the physical attributes and technical characteristics that specify the
goods are indispensable to the service. The quality (Q) of the technical attributes in
the service, indeed, mainly defines the quality of the goods. To a service customer,
0 is frequently perceived in service provision as the quality of designated service
functionalities that are defined in a service specification. As indicated in the equation
of E = Q X A, the value of E also depends on the value of A, which is largely related
to sociopsychological perceptions of the customer throughout the service lifecycle.
Although this is well understood conceptually, however, the service industry lacks
methods and tools to explore and measure Q and A in service in a holistic, real-time,
and quantitative manner.

Services are highly heterogeneous. For a given service, a specific customer and
a service provider essentially cocreate the service values that meet the respective
needs of the customer and the service provider. Thus, each service is unique. The
variability of service and the need for measuring sociopsychological perceptions had
made extremely challenging the full exploration of the service lifecycle, spanning
market discovery, engineering, delivery, and sustaining, in an integrated and quanti-
tative manner.
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Indeed, the prior lack of means to monitor and capture people’s dynamics through-
out the service lifecycle has prohibited us from gaining insights into the service
engineering and management in a service organization. Promisingly, we believe that
the combination of the following advances in technologies has made possible the
design and development of the needed means and methods that can help service orga-
nizations overcome the challenges:

e Digitalization

e Networks and telecommunications

e Collaborative methods and tools

e The fast advances in social network media

e Big data technologies and analytics methods and tools

In other words, real-time data on the dynamics of service cocreation processes
from both service providers and customers could be comprehensively captured and
analyzed if needed. (Surely, people’s privacies must never be compromised, which
are beyond the coverage of this book.) When the enabling technologies are appro-
priately implemented, we can create and execute smarter working and consuming
practices so that we can make service cocreation processes not only beneficial but also
enjoyable.

Simply put, enormous opportunities truly lie ahead of us. We quite often ask our-
selves: “Do we have right methods and tools that ensure service systems to perform in
such a way that the respective values for both service providers and customers can be
optimally cocreated, at present and in the long run?”” However, the question remains
unanswered, partially or totally. By leveraging both systems methods and networks
analytics, in this book we present one solution to address this unanswered question.

Holistically, a service organization is a service system, essentially consist-
ing of service providers, customers, products, and processes. Different from a
goods-producing system, a service system must be people-centered. Therefore, a
service system surely is socio-technical. On the basis of the earlier discussion, we
understand that it is the transformation process that ties all other system constituents
together and cocreates the respective values for both service providers and customers.
Whether the values can be fully met relies on the efficient, effective, and smart
business operations that are engineered, executed, and managed across the service
system.

Service is people-centric, truly cultural and bilateral. The type and nature of a ser-
vice dictate how a service is performed, which accordingly determines how a series
of service encounters could occur throughout its service lifecycle. The type, order,
frequency, timing, time, efficiency, and effectiveness of the series of service encoun-
ters throughout the service lifecycles determine the quality of services perceived by
customers who purchase and consume the services. Note that the people-centered,
interactive, and behavioral activities in a service system essentially engender a service
cocreation network. Indeed, as the velocity of globalization accelerates, the changes
and influences are more ambient, quick, and substantial, impacting us as providers or
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customers in dynamic and complex ways that have not seen before. The understand-
ing of service networks is essential for service providers to be able to design, offer,
and manage services for competitive advantage in the long run.

Because of the sociotechnical nature of a service system, we use a systems
approach to evaluate the performance of the service system, aimed at capturing both
utilitarian functions and sociopsychological needs that characterize service systems.
However, the true people’s behavioral and attitudinal dynamics of a sociotechnical
system requires conducting real-time, corresponding social network analytics. As
a result, the insights of the service interactions in the formed service networks can
be truly explored and understood, which assist stakeholders to make respective
while cooperative informed decisions at the point of need to improve their service
cocreation processes across the service lifecycles in an optimal manner.

To get a comprehensive understanding of this new perspective of service research,
readers should read chapters sequentially. Brief introductions to all chapters in this
book are provided in the following:

e Chapter 1. Introducing service by briefly reviewing the evolution of service, we
emphasize that the holistic view of service is a must in today and the future’s
world economy.

e Chapter 2. Discussing the concept of cocreation in the service industry. A def-
inition of service for this book is provided, which radically lays the foundation
for the remaining chapters in this book.

e Chapter 3. Exploring cocreation transformation processes. We articulate that
the increasing complexity of service research and development requires the
science of service in a new perspective.

e Chapter 4. Looking into service science fundamentals. By analyzing the
dynamics of service, we define laws of service in general. A holistic and
sociotechnical view of service becomes essential for us to develop service
science.

e Chapter 5. Revealing the digitalization of service systems and networks. We
argue that putting people first should be a mindset. The mindset is what service
organizations must bear when they design and develop their service systems.
Through leveraging process-aware computing systems and sensor-based net-
works, people’s behavioral and sociopsychological data and information can be
well monitored and captured.

e Chapter 6. Showing computational thinking of service systems and networks.
By taking advantage of the digitalization of service systems and networks, we
demonstrate that the system dynamics of service cocreation processes can be
fully modeled, analyzed, and controlled in a closed-loop, real-time, and quan-
titative manner.

o Chapter 7. Using education examples to show how service and service systems
can be explored from a systems perspective. Specifically, we apply structural
equation modeling to investigate mechanisms of improving educational
service systems. By integrating cross-section and longitudinal analyses, we
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demonstrate the tremendous potential of the applications of the proposed
approach in the general field of service engineering and management.

e Chapter 8. Using an online education example to demonstrate the dynamics of
service networks. The concept and principles of putting people first are illus-
trated in great detail in this chapter. When people-sensing mechanisms are well
implemented in a service system, service networks that are essentially formed
from service interactions within the service system can be fully investigated. We
present effective data, network, and business analytics with a focus on looking
into the insights of the service system in real time. Ultimately, once system
performance modeling and service network analysis are well integrated in a
closed-loop, real-time, and quantitative manner, we can truly help service orga-
nizations perform optimal service engineering and management throughout the
service lifecycle.

e Chapter 9. Concluding the book with some final remarks. We articulate that
innovative approaches to the development of Service Science are truly needed.
However, we advocate that the service research and practice community must
appreciate and continue to develop a variety of methodologies and tools that
can be well derived and evolved from the known theories and principles in sys-
tems theory, operations research, marketing science, organizational behavior
and theory, network theory, social computing, and analytics.

This book does not intend to cover the state of the art in the service research field.
Instead, this book simply provides readers a new perspective of service research and
practice. It could serve as a good reference book for scholars and practitioners in the
contemporary service engineering and management field.

Disclaimer

No product or service mentioned in this book is endorsed by its maker or provider,
nor are any claims of the capabilities of the product or service discussed or men-
tioned. Products and company names mentioned may be the trademarks or registered
trademarks of their respective owners.

Professor of Information Science RoBIN G. Qru, PHD
Pennsylvania State University
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Evolving and Holistic
View of Service

1.1 WHAT IS SERVICE?

The word “service” has many connotations, varying with domains and settings. We
must understand and deal with its extant variability in order to decipher and capture its
inherent nature in business (Morris and Johnston, 1987). This is particularly important
for this book because we have to stay in focus to discuss one solution, namely our
unique and innovative approach to address the challenges that we have faced in the
service sector over the years or new challenges that we will confront for the years
to come. Put in a straightforward manner, presenting the “BEST” solution to address
all the challenges confronted by academics and practitioners in the service sector is
surely not our intention as there will never be such a one-size-fits-all solution. Given
that the business world becomes more integrated, complex, and interdependent than
ever before, a systemic view of service is the mindset that we will hold throughout this
book. In other words, by relying on systems thinking and holistic viewpoints (Flood
and Carson, 1993), we will explore and accordingly decipher the inherent nature of
service in the unceasingly changing business world.

Service is frequently defined as an act of beneficial activity. A service that is con-
sidered as an act of beneficial activity actually has a long history. If we retrospect
to the simplest material exchange that occurred in ancient times, such as a bushel of
wheat exchanged for a barrel of oil, we know that a very basic trading service was
performed. No matter what units and containers were used and how the trade was
done in ancient times, the exchange or trade, a performed service, was essentially
an act of helpful and beneficial activity that met the respective needs of the involved
exchangers.

Service Science: The Foundations of Service Engineering and Management, First Edition. Robin G. Qiu.
© 2014 John Wiley & Sons, Inc. Published 2014 by John Wiley & Sons, Inc.
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A food service in a restaurant is another good example of an act of beneficial
activity. Similar to the above-mentioned simple trading service, we can also eas-
ily retrospect to ancient times in the early social and economic development stage
thousands of years ago. A food service in ancient times certainly had no conceptual
difference from a modern food service. Although the catering setting and foods in a
restaurant at that time were limited and simple, a performed service was substantively
involved with a list of necessary service elements, provider, consumer, resource, pro-
cess, and value. The service provider was the owner who owned the restaurant and
offered dishes as service products. A service consumer was a client who ordered and
ate his or her selected foods. A typical service process started from the time the client
entered the restaurant and ended when the client paid for the service and left the
restaurant. The process was involved with a transformation with the support of oper-
ation resources. The client’s order is the process’s input. The value for the client and
the owner is the process’s output. The value could simply be the profit the owner made
and the satisfaction the client had. The client’s hunger stopped; he/she was happy to
some degree. Surely, the service was mutually beneficial. Resources, largely natu-
ral and labor-based, were leveraged in an extremely simple manner throughout the
simple catering process (Figure 1.1). Without question, the corresponding business
operations at that time were radically experience-based.

Figure 1.1 illustrates the conventional classification of resources. By focusing on
resource supply and demand in the social and economic activities, we understand
how resources are leveraged in the transformation of goods and services to meet
human needs and desires. As a result, we traditionally recognize three categories
of resources: natural, human, and manufactured or infrastructural resources. Natu-
ral resources essentially are the source of raw materials. Human resources consist
of human efforts provided in the transformation of products or services. Manufac-
tured or infrastructural resources consists of man-made goods or means of production

Manufactured
or
infrastructural

e

Input outpu

Natural

FIGURE 1.1 A conventional resource model view of a food service.
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FIGURE 1.2 A service involving certain fundamental elements.

(machinery, buildings, and other infrastructure) used in the transformation of other
goods and services (Samuelson and Nordhaus, 2009; Sullivan et al., 2011).

Regardless of what type of service is provided and consumed, five essential and
core elements characterize a service in a conventional act of helpful and beneficial
activity (Figure 1.2). More specifically, the five elements involved in services are
resource, provider, consumer, benefit, and time, which can be described in an intuitive
way as follows:

e Resource. Resources can be in a physical, soft, or hybrid form. For example,
foods as a physical, transformable, and consumable resource or service product
in a restaurant play a fundamental role in a given food service. Knowledge or
experience in a focused subject area transferred in a training service seems to be
a soft resource or service product. When a haircut service is performed, both bar-
ber’s skills and haircut kits as a hybrid resource must be simultaneously applied
or operated to make the service performed in a satisfactory manner. Essentially,
with the help of resources, the act of performing a transformation task for a
customer who asks for it in exchange for acceptable compensation is termed
as service provision. Apparently, resources are the radical conduits of service
provision to customers (Vargo and Lusch, 2004).

e Provider. A service is purposely performed by a service provider. A service
provider as an entity can be an individual, group, organization, institution, sys-
tem, or governmental agency.

e Consumer. A service consumer is usually a human being who consumes,
acquires, or utilizes a service offered and performed by a service provider.

e Benefits. A performed service surely generates certain benefits. Typically, dif-
ferent benefits are pursued by the service provider and the service consumer as
they have different value propositions in executing the service. The benefit for
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the service provider could be value-based, such as a profit. The benefit for the
service consumer might be need-based, such as desire and satisfaction.

e Time. Small or big, simple or complex, a service certainly takes time to get per-
formed to realize the desired benefits. Interactive activities between the provider
and the consumer could occur in an ad hoc or predefined, unattended, and/or
well-controlled process.

Note that service provider-side employees and customer-side consumers should
also be part of recourses if we strictly follow the resource model as is illustrated in
Figure 1.1. To make the discussion vivid and people-centric, we have to emphasize
the identity of active participants in the service model that will be developed and dis-
cussed throughout this book. Therefore, we will always make an exception from the
general resource model by distinguishing the elements of providers and consumers or
customers from the general human resource concept. The concept of human resource
in Figure 1.1 will be needed only when the whole resource model is the focus in a
related and focused discussion.

Indeed, no matter how small or big, simple or complex a service is, it surely takes
time for its provider to perform and its customer to consume the service. Evidently,
the consumer and the provider of the service shall interact with each other, directly
or indirectly, consecutively or intermittently, physically or virtually, and briefly or
intensively, during the process of performing the service. The interaction time accord-
ingly can be short or long. All of these changing factors that largely characterize
provider—consumer interactions vary with the types of services that are actually per-
formed. Hence, there are a variety of perspectives on service in academia and practice.

1.2 DIFFERENT PERSPECTIVES ON SERVICE

Because of the existence of the above-mentioned variations in perception, a con-
sumer’s perception of one kind of service could differ considerably from another.
Different forms of resources applied and operated in executing services and vari-
eties of provider—consumer interactions create many different combinations of con-
sumers’ perceptions of services, which consequently complicate our service studies
in academia and practice. Different consumers’ perceptions of services then give rise
to the existence of numerous definitions of service. As a result, different service indus-
tries have historically adopted different definitions of services to accommodate their
respective needs. For example, service is also quite often defined as the supplying of
utilities or commodities in the modern economic society. From an end user’s point
of view, consuming electricity as a service fits in this definition very well. If we con-
sider the daily consumption of electricity as an example, we will see that there is very
little interaction between its provider and customer. Typically, we as home owners or
apartment tenants in the United States simply call a local office of an electricity ser-
vice provider we choose, and then we inform the electricity service provider of the
date we move in. When we move out, we simply do the same. The needed simple
interaction serves only one purpose, which is basically to ensure that the monthly
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bill statement will accurately and correctly reflect the usages of electricity when we
legitimately stay in the houses or apartments. Unless there could be a problem with
power lines or a discrepancy in a monthly bill statement, we might not interact with
the electricity service provider at all during our entire stay in the house or apartment.
We as consumers feel that there is a very little interaction with a service provider;
such a service is undoubtedly defined as the supplying of utilities from an end user’s
perspective.

The unceasingly increased online shopping in the twenty-first century presents
another perfect example for a service that is defined as the supplying of commodi-
ties. It is well understood in the retailing industry that this supplying of commodities
as a service includes commodities, related distributions, and retailing. However, to an
end user, such an online shopping service is nothing but the supplying of the needed
commodities. We as online shopping customers place orders from a website pow-
ered by an online retailer (i.e., a service provider). The orders will be delivered to
us regardless of how the orders are fulfilled and how far away the orders have to be
transported. Just like utilizing electricity at home, unless there would be a problem
with the ordered commodities, we might not interact with the online retailer after the
initial online order placement. Obviously, there is surely little physical interaction
between a service provider and a service customer throughout the lifecycle of such a
typical online shopping service.

Other forms of definitions of service include the providing of accommodation
and activities required by the public or the supplying of public communication and
transportation. A variety of services in the modern economic society fit in this cate-
gory of service definition. A list of good examples will be trading, communication,
transportation, tourism, hospitality, and health care services. Nevertheless, services
provided by educational institutions, security and military, and governmental agen-
cies can also be well classified in this category of definition.

As mentioned earlier, different consumers’ perceptions of services have histor-
ically resulted in the existence of numerous definitions of service. At first glance,
different forms of definitions of service seem to define different things. When we
further examine these definitions, it is not difficult for us to find that regardless of
how a service is defined in a given discipline in academia or in a specific service
sector in practice, a service must include the five core elements shown in Figure 1.2.
The differences felt or perceived by customers based on their perceptions of services
come from user’s experiences (Qiu, 2013) acquired from service encounters by the
customers throughout the lifecycle of service executions.

1.3 THE LIFECYCLE OF SERVICE

In both academia and practice, we can find many versions of defined phases that com-
pose the lifecycle of service. Depending on what we expect for a service or largely
perceive during the process of consuming a given service, we might use different
constituting stages to compose a service lifecycle. Quite often, we are subjectively or
objectively impressed by certain phases or stages of the lifecycle of service. Then, we
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tend to ignore other phases that we prejudicially think they are less important. The
information technology infrastructure library (ITIL®) version 3 (ITIL, 2011) is a
nonproprietary and publicly available set of best practices for information technol-
ogy (IT) service management. ITIL v3 defines five phases of service lifecycle, ser-
vice strategy, design, transition, operation, and continual service improvement, and
accordingly provides comprehensive guidelines throughout all the phases for aligning
IT services with the needs of business. We also frequently derive the definitions from
the ones widely applied in the manufacturing sector. As a result, just like service, a
variety of terms or definitions of the lifecycle of service exist.

Regardless of how many versions we can find in the extant literature, all the
described lifecycles of services should always be composed of four essential and
classic phases, “learn,” “develop,” “perform,” and “improve,” from a service
provider point of view. We use these four essential and sequential phases in a
service lifecycle to define the fundamental service diamond relationship in a service
organization, which are illustrated in Figure 1.3. These four phases are briefly
discussed as follows:

e Learn. We have to know what the market need is before the concept of a new
service product gets conceived. Regardless of the type of service, we have to
learn the market to identify the needs of prospective customers through a variety
of approaches. We understand that customer needs keep changing as time goes.
Therefore, we have to learn and capture the changes and accordingly incorporate
the changes into service provision throughout the lifecycle of services.

e Develop. We develop, transform, or leverage resources to serve customers and
meet their needs. Frequently, the resources in service are mainly and para-
doxically perceived as service products. Indeed, as we discussed earlier, the
resources in the service industry can be in a physical, soft, or hybrid form.
Leveraging all natural, human, and infrastructure resources are essential in ser-
vice provision. The operand or operant roles of resources in rendering services

Learn
(market needs)

Improve Semi Develop
(improvements d_erwce / (resources capable
for Loy of meeting the
sustaining) needs)

Perform
(deliveries of
services)

FIGURE 1.3 The lifecycle of service: a classic service diamond.
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are significantly more sophisticated than the ones in the manufacturing industry.
As a matter of fact, operant resources in service provision produce the effects
that are largely perceived and truly appreciated by customers (Vargo and Lusch,
2004).

e Perform. This phase is largely highlighted by a process of service provision.
Typically, the performing phase in a service lifecycle is known as the delivery
of the service. For a service designated to a given customer, this is also the phase
that the majority of service encounters occur from the customer’s perspective.

e [mprove. As we know that customer needs keep changing as time goes, we must
continuously improve our services to stay cutting-edge in the business. Indeed,
the improvements in all aspects of services are crucial to keep our services com-
petitive (Qiu, 2013).

This classic service diamond relationship in a service organization clearly marks
the four key milestones across the lifecycle of service. When the first version of
services is conceived, developed, and offered by a service organization, clear and
well-specified milestones that are explicitly based on the above-defined sequence
might be created and followed from the operations and management perspectives.
During each phase, the service organization usually has different business objectives
set as the highest priority in management and operations. The diagram in Figure 1.4
shows a normal and classic view of managerial and operational priorities pursued in
the service operations and management of a service firm, in which a milestone prior-
ity shifts along with the emergence of a new phase during service business operations.
These typical four priorities that are logically identified throughout the lifecycle of
service are briefly discussed as follows:

e [nnovation. A service is not competitive unless it is creative and innovative.
Service products are just part of a service. First of all, we should focus on
the transformation of resources to innovate services that are aimed at position-
ing our services in the market for competitive advantage. Innovations must be
thoroughly embodied in not only the service products, but the processes of deliv-
ering and improving the services.

e Value Proposition. The execution of a service by a service provider must cre-
ate a value for the service provider. As a service takes time from beginning to
end, we must have the value of a service clearly defined in order to have the
value appropriately measured, monitored, and realized in the process of service
provision.

e Value Creation. The targeted value is usually created in the process of service
delivery. However, it is not uncommon in the service industry that we argue that
the delivery of a service actually starts from its development phase.

e Performance. We know how a service meets the needs of its end user once the
service is delivered. Quite often, we would like to have the deliveries to be mon-
itored, so the real-time performance of our service businesses can be captured
and then weakness can be identified for further improvements.
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FIGURE 1.4 Priority shifts in service business operations and management.

Similar to the lifecycle of manufactured goods, the relationships defined in
Figure 1.4 are most likely neither strictly linear nor purely sequential. In other
words, the four priorities should not be separately considered during business
operations in a competitive service organization. Frequently, a service organization
will operate all the four phases in parallel as soon as the first batch of services gets
completed. Please keep in mind, the first batch of services could simply be prototype
or trial-based services. Competitive services are the results of both the coordinated
and collaborated business actions taken by all the employees in the service provider,
resulting in that satisfactory consumptions are realized and thus quality services are
perceived by the customers.

1.4 SERVICE ENCOUNTERS THROUGHOUT THE
LIFECYCLE OF SERVICE

Before the emergence of the Internet, a physical context type of interactions between
a service provider and a service customer was radically necessary in the process
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of performing a service. We define a service encounter as an act where a customer
interacts with the service the customer wants. Therefore, a service encounter essen-
tially is a social and transactional interaction in which a service provider performs
a service activity beneficial to its corresponding service customer (Czepiel et al.,
1985; Czepiel, 1990; Bitner, 1992). Undoubtedly, each service encounter becomes
a moment of truth. For a given service, we are the service provider and might per-
form “good” or “bad” services by rendering “good” or “bad” user/service experience.
In other words, we have the ability to either satisfy or dissatisfy a customer when we
are engaged in a service encounter. With a previously dissatisfied customer, surely
we can rely on another service encounter to offer a service recovery that will be satis-
fying such a previously dissatisfied customer and potentially making him/her a future
loyal customer (Surprenant and Solomon, 1987; Bitner, 1990; Tax and Brown, 1998).

Product, price, and place consist of the rudimentary marketing mix (Figure 1.5a)
that is crucial when a product is set for sale. Marketers have reconstituted and/or
expanded the mix by including different components to accommodate the differ-
ences derived from different goods and the changing customers’ needs in the market,
aimed at improving sales from time to time. Since the 1960s, product, price, place,
and promotion (or simply called 4 Ps) have been widely and steadily used as the pil-
lar components (Figure 1.5b) in the supply-side marketing management to define or
describe the marketing mix that can be applied for identifying the niche of a physical
product for sale (McCarthy, 1960).

In the business world, the effectiveness of marketing a product or service has tra-
ditionally and largely depended on how 4 Ps would be coordinated in the product or
service marketing and sales process. The fundamental concepts of these components
in marketing goods can be briefly summarized as follows:

e A quality physical product has long been the core in the goods marketing. The
value of a piece of goods lies in its ability to satisfy the needs of a customer,
which is mainly seen in the physical attributes and technical functions of the
provided product.

Promotion

Physical product Physical product

(@)

(b)

FIGURE 1.5 The rudimentary and popular marketing mix. (a) Rudimentary 3Ps and
(b) Popular 4 Ps.
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e The price of a product has a lot of impact on its customer’s satisfaction level.
Quite often, right price is the first step to help push products into the marketplace
to get quickly accepted by the customers.

e The price of a product for a designated marketplace should be appropriately set.
Varying with socioeconomic statuses, customers in different places frequently
have different affordability. They might also have quite different preferences to
the physical attributes and technical functions of the provided product because
of their cultural preferences and physiological characteristics.

e Promotion plays a critical role in attracting prospective customers in a given
marketplace. It varies with marketplaces; it might also change with seasons.
This is particularly true when a holiday is approaching. Manufacturers
(or retailers) tend to take advantage of the increased number of shopping days
if the products are primarily for consumers.

As the competition gets intensified over the years, organizations have shifted their
foci to customers, resulting in a customer-focused marketing mix, which is termed as
4 Cs (commodity, cost, channel, and communication) (Tannenbaum and Lauterborn,
1993). The 4 Cs marketing mix model essentially replaces 4 Ps (i.e., product, price,
place, and promotion), providing a customer-centric version alternative to the 4 Ps in
the goods marketing. Commodity promotes the pleasure realized when a product is
used by a customer. Cost considers not only the producing cost but also the use and
social costs applied to the customer over time. Channel focuses on the convenience
provided to the customer when the product is purchased. Communication highlights
the interaction and education to help the customer use the product in an optimal and
satisfactory manner.

The focus shift from supply to customer clearly shows that organizations know the
increasing importance of inclusion of customers in business operations and manage-
ment. This is especially critical in the service sector as service encounters bundled
with additional distinguishing characteristics of service directly impact the corre-
sponding service quality and satisfaction perceived by customers. Over the years,
the academics and practitioners have expanded 4 Ps to 7 Ps in the service marketing
and delivery model by including three more components, people, process, and phys-
ical evidence, to reflect the substantively changed market needs and the evolution of
customer-centric service marketing and delivery (Booms and Bitner, 1981; Bitner,
1990).

e People are crucial in service provision. People are human actors centered at
service encounters, including employees, customers, and other personnel who
are directly or indirectly involved in the service encounters.

e Processes define and govern the procedures, mechanisms, and flow of activi-
ties in service encounters, extremely important for service providers to conduct
effective marketing and deliver quality and satisfactory services.

e Physical evidence refers to the physical surroundings and tangible cues that
could influence the customer’s perception of services. As services quite often
are intangible, customers intuitively rely on certain tangible cues that can assist
them to assess the offered services.
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Promotion

Product Product

People

FIGURE 1.6 The 7 and 8 Ps of services marketing and delivery model.

Although we can learn quite a lot from the manufacturing industry, we have
inevitably confronted unprecedented challenges in understanding people’s roles in
rendering services in the service industry. It becomes clear that a service organization
must put people (customers and employees) rather than physical goods in the center
of its organizational structure and operations to keep businesses competitive (Qiu
et al., 2007) (Figure 1.6a). For example, service quality is highly regarded as a
comparison of customers’ expectations with performance perceived in service
provision. Thus, service quality can be extremely subjective. As a result, service
productivity and quality are extremely difficult to monitor and measure as they vary
with circumstances. Lovelock and Wirtz (2007) include productivity and quality in
the service marketing and delivery model, as shown in Figure 1.6b, to warrant that
service productivity and quality are well considered throughout service lifecycles.
To be competitive, service organizations must control and manage the total lifecycle
of service in a cost-effective and efficient manner.

In exploring service encounters in the service industry, the literature has thus
developed a series of concepts and models and applied different combinations of
8 Ps to meet the specific needs under different business circumstances, such as mar-
keting, operations and management, and business strategic planning. As discussed
earlier, when a service is performed, its consumer and provider interact with each
other, directly or indirectly, consecutively or intermittently, physically or virtually,
and briefly or intensively, during the process of performing the service. We illustrate
a series of service encounters in Figure 1.7 to highlight a variety of possible social
and transactional interactions throughout the lifecycle of service.

It is worthy to mention that this book promotes a new look of service encoun-
ters. Instead of focusing on the interacting activities between providers and cus-
tomers during the process of service deliveries, we explore all the interactive activities
between service providers and customers throughout the service lifecycle, from ser-
vice conceiving to service termination. Consecutive service encounters form a service
encounter chain (Svensson, 2004), which can be modeled using an event-based time
series. Furthermore, highly correlated service encounter chains thus create a ser-
vice encounter network. A comprehensive discussion on service encounter networks
across the lifecycle of service is provided in Chapter 3.
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FIGURE 1.7 A series of service encounters throughout the lifecycle of service.

At first glance, the concepts that are illustrated in Figures 1.3 and 1.4 seem to have
no difference from any other illustrations of lifecycles of businesses in any indus-
try. Just like a manufacturing firm, the lifecycle phases in a service organization can
be recursive, nested, repetitive, or in parallel during business operations. Indeed, a
moment of truth for a service is an instance wherein a customer and a provider-side
employee interact to execute the service. An instance might be considerably differ-
ent from another as the number of involved Ps would change and the constituents
of the involved Ps and their relationships could also change (Chase, 1978; Booms
and Bitner, 1981; Czepiel et al., 1985; Czepiel, 1990; Bitner, 1990; Bitner, 1992).
As indicated in Figure 1.7, various instances could constitute moments of truth in
completing the total performance of a designated service. As time goes, to an end
consumer, satisfactory services shall evolve with further improved user experiences,
while to the service organization services shall evolve iteratively in rendering further
enriched and pleasing moments of truth to loyal and new customers.

Physical interactions describe interactions in which a service consumer and
a service provider perform service activities to realize the mutual benefits with
certain physical evidences that are directly and real-time related to the service
required by the consumer. Daily service examples that largely depend on physical
interactions include in-person meetings in a physical facility, depositing checks in a
bank branch office, eating food in a restaurant, attending a class at school, shopping
for merchandises in a shopping mall, or seeing a doctor in a clinic office or a
hospital. Without question, physical interactions are radical and key parts of service
encounters.

By contrast, virtual interactions describe interactions in which a service provider
performs actions to serve a service consumer without providing the physical evi-
dences that are directly and real-time related to the service requested by the con-
sumer. The service encounters are essentially telecommunication or cyber based,
such as checking an order status by phone, tracking an order by accessing a website,
e-banking, online shopping, online education, or playing computer games over the
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Internet (Bitner et al., 2000). Virtual interactions have unceasingly increased their
roles in service encounters. In particular, self-service systems have received tremen-
dous attentions. On one hand, a service provider can considerably reduce the cost of
service management and operations while maintaining a uniformity of services when
toward uniformity makes more sense in the services. On the other hand, a service
customer can take advantage of the convenience that is entailed by the self-service
systems as this kind of service can be consumed anytime and anywhere. Virtual
interactions essentially are those interacting activities that are mediated by technical
devices (e.g., phones, webs, and social networks).

When interactions occur between a service consumer and a service provider with-
out any help or assistance from a third party, they are essentially direct interactions.
For example, a patient sees his/her family physician; or a customer has his/her lunch in
a fast food restaurant. The services are directly performed between a service provider
and a service customer. By contrast, when services that a service provider promises
to offer to customers are actually delivered by a partner of the service provider, the
incurring service encounters are described by indirect interactions as the customers
indirectly interact with the service provider. A perfect example for an indirect inter-
action in a service encounter will be a service that a customer buys a set of lovely
furniture from a local furniture dealer. Many furniture manufacturers contract many
local dealers to sell their famous brands. A set of furniture will be delivered to a cus-
tomer house only after it has been purchased by a customer. To the customer and
the furniture supplier, the interaction occurs indirectly. Figure 1.8 graphically shows
direct and indirect interactions in service encounters that most likely occur in service
operations from an organizational point of view.

Customers

|| Direct/ Direct/ Indirect/  |—_| Indirect

| virtual || physical physical I Ivirtual
| [
()]}
QO I 2
| Front end e
3
| 2
Ik :
Provider | Coordination/
Vi | collaboration Partner(s)

Back end

Coordination/
collaboration

FIGURE 1.8 An organizational view of service encounters.
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1.5 THE ECONOMIC GLOBALIZATION

Globalization is the phenomenon that highlights the process of integrating nations.
Essentially, globalization refers to the exchange of world views, products, services,
and cultures around the world (Deardorff and Stern, 2002). The world economy has
indeed made extraordinary improvement since World War II. It has been largely cred-
ited to the fast advancement in science, engineering, and technology, such as material
science, electronics, computers, networks, transportations, and telecommunication
technologies over the past half century or so. In particular, the role and power of IT
has been exceedingly increased, consequently transforming the ways the business
works and people live around the world. Accordingly, people, production systems,
computing resources, and information are effectively linked, resulting in the accel-
erated globalization that has precipitated today’s indispensable interdependence of
economic and cultural activities.

According to Deardorff and Stern (2002), “At the most basic level, globalization
is growth of international trade. But it is also the expansion of much else, including
foreign direct investment (FDI), multinational corporations (MNCs), integration of
world capital markets, and resulting financial capital flows, extraterritorial reach of
government policies, attention by (nongovernmental organizations) NGOs to issues
that span the globe, and the constraints on government policies imposed by interna-
tional institutions.” On the basis of the data published by (the World Trade Orga-
nization) WTO, the fast growth of international trade has indeed occurred since the
1980s. The international trade growth keeps its fast pace in this new millennium.
Figure 1.9 shows the worldwide (gross domestic product) GDP from 2000 to 2011 in
US dollars.
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FIGURE 1.9 World GDP data from 2000 to 2011. (Source: http://www.wto.org).
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FIGURE 1.10 World trade data from 2000 to 2011. (Source: http://www.wto.org).

Although the worldwide GDP dropped in 2009 because of the worldwide finan-
cial crisis, the GDP growth in general is the trend. The worldwide economy in 2011
doubled the size of the economy in 2000, appropriately growing 116% in numbers.
The international trade had been tripled over the same period, growing from 7687
billion US dollars to 22,424 billion US dollars (Figure 1.10). The percentage of the
overall international trade in the worldwide GDP grew at a relatively moderate speed,
appropriately from 25% to 32% that resulted in about 28% growth from 2010 to 2011
(Figure 1.11).

Percentage of world overall trade in GDP
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FIGURE 1.11 The percentage of world overall trade in GDP from 2000 to 2011. (Source:
http://www.wto.org).
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The direct effect of the growing international trade will be surely a more integrated
global market. Regardless of where physical products are made, they are made readily
available for customers around the world. Because of the accelerated globalization, it
is well understood that a typical consumer with an average income in the developing
economies would have the increasing opportunity and affordability of purchasing
products and services that are traded internationally. Figures 1.12 and 1.13 provide
the world merchandise trade in 2011 by region using export value and import value,
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FIGURE 1.12 2011 world merchandise trade by region: export value. (Source: hittp://
www.wto.org).
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FIGURE 1.13 2011 world merchandise trade by region: import value.
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respectively. Figures 1.14 and 1.15 show the world commercial service trade in 2011
by region using export value and import value, respectively. Overall, people, who live
not only in the developed countries but also in the developing countries, are better off
with international trades than without (Deardorff and Stern, 2002).

On the basis of the Bureau of Labor Statistics of the United States, excluding
the goods-producing industries—agriculture, mining, construction, and manufactur-
ing, the service industry, in general, spans all other areas from travel, transportations,
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FIGURE 1.14 2011 world trade in commercial services by region: export value.
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FIGURE 1.15 2011 world trade in commercial services by region: import value.
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TABLE 1.1 Employment Data of the US Workforce in July 2012

Employment  Percentage
Industries (In Millions) (%)

Trade, transportation and utilities 21.483 18.6
(wholesale trade, retail trade,
transportation and warehousing, utilities)

Professional and business services 14.824 12.8
Education and health services 17.828 15.4
Leisure and hospitality 11.996 10.4
Government 21.666 18.7
Financial activities 5.954 51
Information 2.134 1.8
Other 4.495 3.9
Services sector 100.38 86.74
Manufacturing 8.444 7.3
Construction 4133 3.6
Agriculture 2.200 1.9
Mining 0.630 0.5
Goods sector 15.407 13.3
Total 115.787 100.0

aThe percentage is increased from 82.1% in 2006 to 86.7% in 2012.
Source: http://www.bls.gov/ces/.

logistics, communications, utilities, wholesale and retail, trade, education, finance,
insurance, real estate, health care, postal operations, governmental supports, to many
other public services. Indeed, the service industry has grown to dominate the devel-
oped economies while continuing to develop extremely fast in the developing coun-
tries. As an illustrative example, Table 1.1 provides the employment data of the US
workforce in July 2012.

Table 1.1 clearly shows that it is the service industry that employed the majority of
workforce in the United States in 2012. Indeed, the percentage of service employees
has kept growing over the years. When compared to the growth of GDPs, the US
workforce change is well reflected and matched by the similar change pattern in GDPs
over the years. Figures 1.16 and 1.17 provide the changes and comparisons among
the agriculture, goods, and service industries. At present, the US economy is surely
service-led, so are the other developed countries.

Historically, according to US Department of Commerce (1996), most of the G-7
countries began to see a steady growth in the service industry in the 1960s when the
output growth of goods started to slow down. Consequently, the world economy grad-
ually made its structural change. Since the 1980s, the service industry has grown to
dominate the developed economies. We have also witnessed that the service industry
has been developing extremely fast in the developing countries. Indeed, today’s global
economy essentially becomes service-led instead of goods-dominant. On the basis of
the report published by International Monetary Fund (IMF) (IMF, 2012), the service
sector around the world contributed about 63.4% GDP worldwide in 2011. There-
fore, the world economy surely became service-led. Along with the economic shift
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FIGURE 1.16 US GDP percentage data from 1970 to 2010, where industry includes manu-
facturing and manufacturing services. (Source: http://www.worldbank.org/).
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FIGURE 1.17 US GDP percentage data from 1970 to 2010, where services include commer-
cial services and manufacturing services. (Source: http://www.worldbank.org/).

from manufacture to service, the changes in business operations and management
are significant. Goods-dominant thinking should be replaced with service-dominant
thinking in service engineering, operations, and management. With great detail in dis-
cussing the shift from manufacturing to service in the developed economy, we will
advocate such a mindset change in practice in Chapter 2.

In summary, the customers worldwide are happily enjoying the exuberant markets
to fulfill their daily life needs with the support of home and abroad goods and services.
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Although the economic globalization is unceasingly accelerated, the world service
trade is currently about a quarter of the world goods trade (Figures 1.12—1.15). The
world service trade must play a quick catchup as the world economy becomes truly
service-led. Therefore, service engineering, operations, and management require new
and creative thinking and approaches that can be well applied in practice to help
service organizations further leverage the cultural strengths and workforce talents
across regions and continents.

1.6 THE EVOLVING AND HOLISTIC VIEW OF SERVICE

At the end of the day, the realized value of delivered products or services lies in their
abilities to satisfy the needs of individuals or businesses. Regardless of what type of
products or services we are manufacturing or offering, we must always take signifi-
cant efforts to ensure that our business operations are cost-effective and efficient and
our quality products or services are delivered on time. A competitive organizational
structure and its corresponding managerial and operational practices should be well
defined and executed. Unless it is a small workshop, a service organization is typi-
cally developed and organized based on different while necessary business domain
functions in pursuit of common business goals and objectives. Although units are
separately operated and managed through their well-defined business domains, they
must be collaboratively coordinated across the organization in support of daily busi-
ness operations to accomplish the defined business objectives (Figure 1.18). For a
given organization, surely its business models, organizational structures, and accord-
ingly adopted business domain functions, operations, and management all vary with
its unique business nature, size, complexity, and regional and global presence.

As illustrated in Figure 1.18, a typical organization would have numerous busi-
ness domains, most likely including sales and marketing, engineering, logistics, pro-
duction, finance and accounting, and human resource, in order to fully function in
delivering the organization’s business promise that has been made to its customers.
Figure 1.19 then shows how a typical manufacturing business successfully gener-
ates a value (e.g., profit) throughout the strategically synchronized organizational
value chain (Porter, 1985; Weske, 2007). The profit margin depends on the efficiency
and cost-effectiveness of underlying business operations and management to produce
quality products, satisfying the needs of its end users that can be individual and/or
business customers.

It is typical that the technical characteristics and physical attributes of manufac-
tured products largely present their brands in the market. As compared to the out-
comes of manufactured goods, the highlights of services are not simply and strictly
seen in the functions of the services and the physical attributes of the associated
products that are included in the services, but the abilities of services to satisfy end
users’ functional and socioemotional needs (Chase and Erikson, 1989; Dietrich and
Harrison, 2006; Chase and Dasu, 2008). The competitiveness of services in the market
thus largely relies on the efficacy and quality of service encounters. In addition, the
focus shift from supply to customer has confirmed that organizations understand the
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FIGURE 1.18 A typical organizational structure.
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FIGURE 1.19 The manufacturing organizational value chain (Porter, 1985; Weske, 2007).

increasing importance of inclusion of customers in business management and oper-
ations over the past decade or so. Hence, a service organization cannot well perform
services to satisfy customers if service encounters that directly impact service quality
and satisfaction are not included and considerably integrated in a gradual and spiral
manner on its value chain. Figure 1.20 clearly indicates the substantive change by
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FIGURE 1.20 The service organizational value chain.

not only including but emphasizing service encounters on the service organizational
value chain. Over the years, the service value chain has essentially evolved from the
manufacturing organizational value chain. Nevertheless, the service value chain must
continue to evolve by bearing total service encounters in mind to meet the needs of the
dynamic marketplaces in the service-led economy (Heskett et al., 1994; Karmarkar,
2004).

The traditional, empirical, or manufacturing-based goods-centric design, develop-
ment, and delivery of services can be surely applied in practice and might continue to
work under certain business circumstances today and in the future. However, we have
witnessed that services have evolved substantially and substantively along with the
fast development of technologies, societies, and the global economy. It becomes nec-
essary for us to understand how the modern services have evolved from ones not too
long ago. Surely, with the comprehensive exploration of service innovation and bet-
ter understanding of people-centric services in today’s information era, we can ensure
that our service provision will spiral into the manifests of user experience excellence
(IBM, 2004; Cambridge, 2007; Chesbrough, 2011).

Without delving into the details, let us briefly look at a list of core services we
rely on at work or primarily in our daily life. Hence, we can capture and abstract the
general characteristics of service encounters (Bitner et al., 1994) that are essential for
the list of rudimentary services.

e Restaurant Food Services. We choose a recipe we like and then go to a
restaurant that serves the recipe. We talk to a waiter/waitress and order dishes
from a menu. We eat and then pay for the service. If the foods are delicious,
the setting is comfortable, and the waiter/waitress is polite and helpful, we will
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eat there again. Typically, catering services are driven by the quality of foods
and customers’ perceived pleasure and service satisfaction. Intuitively, we
consider that the catering services are act-based as direct and physical service
encounters are necessary.

Car Services. For a regular maintenance, we call a car service shop we choose
and schedule an appropriate mileage-based service recommended by our car
manufacturer. On the scheduled day, we bring the car that is scheduled for its
regular maintenance service to the shop. After we confirm with a receptionist on
the needed maintenances, we drop the car there and leave for work. A mechanics
might call us if there would be something to discuss, such as different problems
found during the service, the need for replacing extra parts, the final charge,
and/or a different time to pick up. We pick up the car after we pay the due.
Again, we intuitively think that car services are generally act-based as direct and
physical service encounters mainly occurs throughout the maintenance service
process.

Residential Gas or Electricity Services. We call a local office of a gas or an elec-
tricity service provider we choose and inform the service provider of the date we
move in. When we move out, we simply do the same. We pay a bill based on the
monthly usage of gas or electricity. As discussed earlier, unless there would be
a problem with power lines, gas pipes, or a discrepancy in a monthly bill state-
ment, we might not physically interact with the service provider at all. At first
glance, we think the utilities services are supply-based. Indeed, indirect and vir-
tual interaction types of service encounters dominate across the corresponding
service process in the utility industry.

Resident Education. We register a course that can be a required core course or
a selective one for a degree or diploma. We go to school to attend instructor-led
lectures or lab sessions. We listen to the lectures provided by an instructor. We
frequently discuss with the instructor or classmates on a variety of topics related
to the lessons. We surely complete assignments and take exams or finish projects
in due course. Typically, we think resident instruction-based education services
are act-based as direct and physical service encounters dominate in the whole
educational service process.

Online Training. We register a training course. No matter where we are, we can
log on whenever we have time and an Internet connection. We read lecture notes
and watch or listen to recorded lectures via a variety of online social media.
We might discuss problems with other trainees who have registered the same
training class. The discussions can be done synchronously or asynchronously.
By leveraging a variety of online supports, we will complete assignments, take
exams, or finish projects as needed. Without question, online training is quite
different from resident instruction-based education. As this particular type of
online training seems that the offered services are delivered using an on-demand
model, it is extremely similar to a utility-type service. Intuitively, we think
online training services are supply-based as indirect and virtual service encoun-
ters dominate in this type of training process.
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e Federal Bureaus or State Agencies. We can use a driver license renewal service

as a typical example of utilizing state-level governmental services. We fill in a
renewal form online. A letter from the Department of Transportation of the state
we live in will arrive in a few days, which informs us of the time and location
to have our driver licenses renewed. We show up at the designated office on the
date indicated in the appointment letter. A staff at the office will assist us in the
whole renewal process. A photo will be taken, a signature is then required, and
accordingly a new driver license will be issued. Service encounters seem to take
a variety of possible social and transactional interactions. We typically perceive
that the services provided by both federal and state agencies consist of a series
of acts of public services.

Global Project Development. Let us make up a fictional virtual project team
first. A software project development team has six small groups of people, pop-
ulating in six different geographic regions. Each group has certain unique skill
sets of from 5 to 15 talent employees, including a software designer, a group
architect, programmers, quality assurance staff, business analysts, and a group
manager. A top-level management group, managing the entire virtual project
team, consists of one team manager, one team architect, and one team business
analyst. A project draft specification might be brainstormed when the top-level
management group meets with a group of customer representatives. The project
specification might be revised and enriched as time goes. Unless the project
is completed, it is typical that the specification will keep changing to some
extent. Surely each revision will be the outcome of numerous onsite or virtual
meetings. Customer representatives could be directly or indirectly contacted by
group members if necessary. We surely understand that a project requiring a
global virtual team is usually big and complex and its development process is
frequently long and complicated. In general, we perceive that global project
development services surely are act-based, requiring a series of interactions
and coordination, physically and/or virtually. Service encounters throughout the
development cycle of global project development services are collaborative in
nature.

Health care Service Networks. We use an outpatient, who has a small hand
lump removed through a health care service network, to show how a typical US
health care service is performed. Figure 1.21 illustrates the process and associ-
ated steps that are usually taken by the outpatient to complete his treatment and
get fully cured and recovered. Step 1, the patient has to see his family physician
(Dr. A) first. He is usually referred to an orthopedic or hand specialist. Step 2,
we assume that the patient makes an appointment with the referred orthopedic
specialist (Dr. B) and sees the orthopedic specialist accordingly. Dr. B diagnoses
the hand lump and then schedules an operation for him. In order for Dr. B todo a
hand surgery, Dr. B asks the patient to get his physical examination done by Dr.
A before the scheduled operation. Step 3, the patient has to see Dr. A to get his
physical exam. Step 4, Dr. A informs Dr. B’s office of the result of his physical
exam. Step 5, the patient shows up in the hospital where his hand operation will
take place. Dr. B has the scheduled operation completed. Step 6, the patient gets
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FIGURE 1.21 A typical US health care service network.

some prescribed medicines by Dr. B from a pharmacy. Step 7, the removed neo-
plasm is sent to some labs for further diagnosis. Step 8, the lab result that shows
the neoplasm is benign and is delivered to Dr. B’s office. Step 9, Dr. B sends a
final report of the treatment for the patient to Dr. A’s office. Step 10, the patient
sees Dr. B., Dr. B checks how the recovery from the surgery goes. The patient
gets released once Dr. B determines that the neoplasm is completely removed
and patient’s hand gets fully cured and recovered from the surgery. Apparently,
a health care service is act-based, which mainly requires a series of interactions
and coordination, physically and directly. Service encounters throughout the
whole process are indeed collaborative in nature. The involved health care per-
sonnel should be coordinated in a timely and collaborative manner; the patient
must be also well collaborated in order to have the operation service and treat-
ment completed in a quick, successful, and satisfactory manner.

From the above brief discussion on service encounters that were derived from a
list of selected core services at work or in our daily life, we can roughly provide a
comparison table (Table 1.2) to list the key variations of different services by present-
ing what customers’ general perceptions of these services would be and how a series
of service encounters play a pivotal role in the noticeable evolution of the service
organizational value chain (Figure 1.20). Banking, online banking, shopping, online
shopping, tourism, and transportation services that well serve our daily life needs
are also included in Table 1.2. Note that the differences perceived by customers are
derived from their perceptions of services throughout the lifecycles of the consumed
services.

As the perceptions of services are primarily subjective, the corresponding dif-
ferences intuitively come from the differences acquired from service encounters by
customers during the periods when they receive the offered services. We do not try
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to present perfect and comprehensive understandings of service encounters in this
introductory chapter. We use Table 1.2 to simply show a few of examples to provide
some clarifications or explanations of the existence of different service definitions
mentioned earlier while highlighting the pivotal role of service encounters in service.
The readers should also understand that there surely exist other forms of service def-
initions in academia and practice.

From the approximate comparisons provided in Table 1.2, we can further confirm
the three main definitions that have been radically formed from customers’ general
perceptions of services.

e When aservice is performed, if its service encounters are largely physical, inten-
sive, and direct from the customer’s perspective, then a social and transactional
performance is perceived as the centerpiece of the service. This entails that ser-
vice is considered as a direct performance of beneficial activities.

e By contrast, when a service is performed, if its service encounters are mainly
virtual, brief, and indirect from the customer’s perspective, then the usage of
a service product or resource is perceived as the centerpiece of the service.
Accordingly, service is quite often considered as the supplying of utilities, com-
modities, or digitalized media.

e In addition, people receive many societal function types of services, such as
societal function services that are provided by governmental agencies. People
easily view the related service encounters to have a public service nature. Ser-
vice is thus essentially considered as a performance of supporting the needs for
the public.

Overall, we can find that it is the “performance” or “act of performing” in service
provision that creates benefits for both service providers and service consumers. As
service providers, in addition to the service delivery-based interactions that are mainly
perceived by customers, we know that the design, development, and preparation of
service encounters must be included and well executed across the service value chain
(Figure 1.20). Customers consume and perceive services through a list of service
encounters that can be delivered, face-to-face or virtually, directly or indirectly. How-
ever, in a systemic perspective, customers are heavily involved in other phases of the
service lifecycle including inputs to service design and feedback on consumed ser-
vices. In other words, the real value of service is the total perceived value of the
outcomes developed and accumulated from a series of service encounters that truly
cross the lifecycle of service.

Furthermore, the increased degree, magnitude, and/or scope of automation,
outsourcing, customization, offshore sourcing, business process transformation,
e-business, and self-services continue to evolve. Service provision thus becomes
more complicated and challenging. Consequently, service organizations demand a
higher efficiency and better cost-effectiveness in service management, engineering,
and operations across their service value chains, focusing on further improving
their competitiveness in the global service-led economy. We fully understand that
the value of service is the total perceived value of the quality outcomes realized
through a series of service encounters across the service lifecycle. Hence, we must
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FIGURE 1.22 A new perspective of service offering and delivering model.

adopt a new holistic service perspective to study service, aimed at identifying right
approaches to help service organizations learn, develop, perform, and improve
their offered services. The new holistic perspective of services (Figure 1.22) should
simultaneously include the following views:

e Systems or Systemic View. A system, focusing on the interdependence of rela-
tionships created in an organization, is composed of regularly interacting or
interrelating groups of activities within the organization (STWiki, 2012). Thus,
a service organization essentially is a service system that consists of a num-
ber of interacting and collaborative business domains systems (Qiu, 2007). The
systems view is then a perspective of looking at the service organization as a
collection of business domain systems that create a whole, allowing us to under-
stand and orchestrate the interacting activities among these business domains
systems. Simply put, a corresponding systemic study should focus on the rela-
tionships between those systems to determine how they affect the whole on the
trajectory of realizing the business goals and objectives of the service organiza-
tion.

e People-Centric View. Both supply side and customer side should be well
explored.

e Global View. Partnership and cultural aspects should be fully considered. A
new 8 Ps should be applied in the service provision model.
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e Lifecycle View. As discussed earlier, the value of service is the total perceived
value of the quality outcomes realized through a series of service encounters
across the service lifecycle. Well-designed service encounters thus must span
services from beginning to end.

1.7 SUMMARY

In this chapter, we looked into the insights of service from different perspectives.
We now understand that customers consume and perceive services through a list of
service encounters that occur in the process of service deliveries and beyond. How-
ever, service encounters, which are interactions between customers and providers,
can occur in different ways, face-to-face or virtually, directly or indirectly. To ser-
vice providers, we know that customer interactions go beyond the service delivery
processes and must include the contacts during the design, development, and prepa-
ration of service encounters. Indeed, customers contribute significantly to the design,
development, and preparation of service encounters in order to carry out competitive
services to prospective customers (Ahlquist and Saagar, 2013). Therefore, the value
of service is the total perceived value of the outcomes cocreated by providers and
customers from a series of service encounters throughout the service lifecycle.

As a service is largely people-centric, truly cultural and bilateral, the type and
nature of a service dictates how a service is performed, which accordingly defines
how a series of service encounters could and should occur throughout its service
lifecycle. The type, order, frequency, timing, time, efficiency, and effectiveness of the
series of service encounters throughout the service lifecycles determine the quality
of services perceived by customers who purchase and consume the services (Bitner;
1992; Chase and Dasu, 2008). It is largely true that the perceived service quality
by customers substantially impacts the satisfaction and loyalty of the customers. We
will fully explore all the aspects of service encounters across the lifecycle of service,
chapter by chapter throughout this book.

We never try to craft our definition of service to be more comprehensive and
precise than those that have been proposed by many pioneers in the global service
research, education, and practice community over the years. However, we do need an
appropriate, holistic, and sound definition to lay out the solid foundation for this book.
Therefore, regardless of how many versions of service definition exist in academia
and practice, one consistent definition is essential for the following chapters of this
book. Identifying such an appropriate and sound definition of service surely becomes
necessary, which naturally becomes the focus of our next chapter.
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Definition of Service

Today’s business environments are characterized with advanced communications,
accelerated economic globalization, and increased automation and open source
innovations. As we have witnessed, the resultant vibrant but also complex service
provision has created higher quality and healthier lives around the world. For
a service organization to stay competitive, however, the unceasingly intensified
competition demands that the organization must keep improving the efficiency and
cost-effectiveness in service management, engineering, and operations across its
service organizational value chain.

Over the years, service is typically considered as an application of specialized
knowledge, skills, and experiences performed for the benefit of another (Vargo and
Lusch, 2004; Spohrer et al., 2007). Quite often, services to customers are regarded
as being perishable, heterogeneous, and intangible, commonly provided for either
individuals or businesses to create desirable values to satisfy their needs (Sampson
and Froehle, 2006; Qiu et al., 2007). Hence, to find an appropriate definition of service
in a broad sense to cover a variety of service areas seems difficult and challenging.

Service as a word in economics is mainly defined as an act of helpful activity,
the supplying of transportation, communication, and utilities or commodities, or the
providing of assistance, accommodation, or leisure activities. Although its meaning
might vary with circumstances, a given service substantively implies performing an
action or a series of actions. Indeed, no matter what a service product is embedded
as part of the offered service, the service is being executed only when the act of a
designated service activity is performed. The value of the service thus largely depends
on when, where, and how the process of relevant service activities gets executed.

From Chapter 1, we understand that a sound, solid, and holistic definition of ser-
vice is essential for this book, regardless of the existence of many versions of service
definition in academia and practice. Therefore, in order to find a sound, solid, and
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holistic definition of service we need, we must revisit and rethink the process of
generating service values by exploring the following aspects of service:

e We must explore how the distinguishing characteristics in service provision dif-
ferentiate a service execution process from one used in manufacturing.

e We must understand how the globalization of economy impacts the evolution
of the service lifecycle.

e We must look into the total service lifecycle, spanning from service concept
conceiving, to service phasing out, aimed at capturing the real insights
of service-oriented business operations and finding scientific methods and
methodologies to help service organizations foster service design, development,
delivery, operations, and improvement in a competitive manner.

2.1 FROM MANUFACTURING TO SERVICE: THE ECONOMIC SHIFT

Not long ago when the worldwide economy was dominated by manufacturing, both
academics and practitioners paid much attention to the design, development, pro-
duction, and innovation of physical products. Except for studies that were radically
focusing on the employee—customer encounter and service quality in the service mar-
keting research and practice, people’s social, physiological, and psychological roles
were largely blurred and barely seen in the manufacturing business operations and
management (Figure 2.1).

Learn
(market needs)

Improve or recycle
(improvements for
sustainingor |
demanufacture)

Design and
manufacture
(products capable of
meeting the needs)

Manufacture

diamond 2
hysical products) Il

™ Distribution and |~
sales
(Use of
products)

FIGURE 2.1 Priority shifts in operations and management in manufacturing.
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We can clearly see that Figure 1.4 is directly derived from Figure 2.1. In other
words, the priority shifts along with the changing phases defined in the service dia-
mond relationship (Figure 1.4) are similar to the ones defined in the manufacture
diamond relationship (Figure 2.1). This is surely not a surprise as manufacturing had
played the dominative role in the world economy for over a century or so. Inertial
thinking is normal to the majority of human beings, resulting in that many service
organizations run their services using manufacturing mindsets.

More specifically, as physical products had been essentially the focus over the
last century, manufacture/service organizations had been dominantly considered as
technology- or product-driven entities, paying much attention to their product fea-
tures/functions, applied materials, production/automation means, distribution, and
productivity. Hence, it is the product that determines the value of a business which is
the mindset of an organizations’ executives in business operations and management
(Chesbrough, 2011a, 2011b). The physical product surely is the implicit star in a man-
ufacturing organization. A competitive manufacturing business is thus driven by the
closed innovation paradigm, focusing on technical breakthroughs from its increased
investment in the internal research and development (R&D). Figure 2.2 shows the
typical virtuous circle that has been well recognized and adopted in manufacturing
(Chesbrough, 2003).

The typical virtuous circle in manufacturing relies heavily on the realized
technology breakthroughs in a timely manner to stay competitive (Figure 2.3).
Innovations in manufacturing are goods-oriented. In other words, manufacturing

Technology
breakthrough
Increased
investment in The virtuous circle More competitive
research and (physical products) | products

development

Increased sales
and profits

FIGURE 2.2 The typical virtuous circle well recognized and adopted in manufacturing.
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organizations primarily invest in the following areas to provide competitive products

for mature and emerging markets:

e Product Features/Functions. The organizations rely on technology break-

throughs to add newly discovered features/functions to the products, aimed at
outperforming competitors considerably in terms of the products’ technical
capabilities of meeting the needs of customers.
e Materials. The organizations increase the performance and reliability of the
products using the innovations, resulting in further improved customers’ sat-
isfaction from the purchased goods.
Production Automation. The organizations improve the quality of the products
and reduce the cost of productions, to improve profit margins and maintain
goods quality brands.

Supply Chain and Logistics. The organizations further optimize all transporta-
tion, storage, and distribution of raw materials, work-in-process parts, finished
goods, and other resources from the point of origin to the point of consumption,
focusing on improving the efficiency and cost-effectiveness of the flow of the
formed organization networks internally and externally. The lead time and cost
of manufactured products in production and on the supply chain thus get cut
further.

Without a second thought, the innovation-based virtuous cycle must center and

indeed has truly centered at physical products in manufacturing organizations.
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In general, the value for an organization is the benefit provided for customers,
employees, partners, and investors. The value recognized as a benefit indeed varies
with the stakeholders and time. At a different time, the benefit for a different
stakeholder might be realized in a different form. In manufacturing, the benefit is
usually realized through product-centric business operations that seek to leverage
prices over costs by means of organization, policies, management, operations,
technology, finance, incentives, and other factors throughout the manufacturing
value chain (Figure 2.3).

As the manufacturing productivity and quality of products have been significantly
improved, the standard of living has been considerably improved. Although the means
that are used in gauging the standard of living vary with political and economic soci-
eties and geographic areas, in the last quarter of the twentieth century, the world
witnessed significant transformations in many aspects of well-being that were mainly
driven by the long-established industrializations and well-improved productivities in
the developed economies. As a result, the global economy gradually shifted its focus
from manufacturing to services, aimed at further improving the quality of lives around
the world. It has been well recognized that the dawn of information era has accelerated
the shift.

The quality of life currently takes into account not only the material standard
of living but other intangible values of living that are service-oriented and largely
subjective. Indeed, people are increasingly demanding supportive, pleasant, and
value-added services. The social and perceptive concepts and measures, including
success, happiness, satisfaction, and the like, are frequently applied and used to
measure the outcomes of performed services. Thus, the measurements used for
gauging consumed services are substantively different from the performance mea-
surements such as physical features and technical functions that have been mainly
used in manufacturing. Without identifying all the characteristics of manufacture and
service, a brief comparison between manufacture and service using the simplified
lifecycle phases in Figures 1.4 and 2.1 is provided in Table 2.1.

Many scholars and practitioners have attempted to differentiate service from goods
on one or more dimensions ultimately arriving at a continuum (Bell, 1981; Bowen,
1990); goods are arrayed at one end and service on the other end. It is typically true
that there is considerable overlap between the two (Solomon et al., 1985). In this book,
we incline to have our main discussions by inclining to the service end. However,
for a service, we must understand that goods are frequently the conduits of service
provision. Therefore, the physical attributes and technical characteristics that specify
the goods are surely indispensable to the service.

Let us look into two excellent examples to see how the discussions are reflected
in real life. One is a typical car repairing service. The other is a purchase of a popular
product, iPad, from the Apple online store.

o Car Repairing Service. When we know there is a problem with a car, we call a
car service shop that we choose and schedule an appointment. On the scheduled
day, we bring the car that is scheduled for a repair service to the shop. After we
confirm with a receptionist on the needed repair service, we drop the car there
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and leave for work. A mechanic might call us if there would be something to
discuss, including the severity of the identified problem, the misunderstanding
or misinterpreting of the stated problem, or other problems found during the
conducted diagnosis process, other necessary maintenances recommended by
the mechanics, the final charge, and/or a different time to pick up. We pick up
the car after we pay the due. Throughout the repair service process, we under-
stand that a series of service encounters must occur. Indeed, the appropriate and
timely occurrence of each interacting activity on the service encounter chain
ensures user experience excellence in an integrative manner, resulting in that
the repair service gets executed in a satisfactory manner.

iPad Purchase and Delivery Service. As a customer, I was amazed by how Apple
Inc. can deliver millions of products to customers on time. It is nothing special
these days that you can track the delivery process of an ordered product through
the Internet, regardless of your choice of a transport organization. However, to
deliver millions of products made overseas to customers on the promised dates
is exceedingly fascinating. I still remember that the first generation of iPad offi-
cially became available for preorder on March 12, 2010. I ordered one on that
day. The Apple online store provided several handy and optional shipment alert
services that allowed customers to monitor their shipments through Apple’s
contracted delivery firms. I received my ordered iPad on April 3, 2010. April 3,
2010 was the date that Apple promised on March 12, 2010 that the first gener-
ation of iPads would be released and delivered to millions of US customers.
Although I cannot get the order history information that is over 18 months
old, Figures 2.4-2.6 show good examples of highly coordinated and collab-
orated processes of purchasing, manufacturing, customs, and shipments across
countries that are managed in an effective and satisfactory manner. In addi-
tion to calling relevant customer service representatives, we can easily interact
with the Apple online store, UPS, or FedEx websites to change orders, mon-
itor the shipments, change how we want the ordered products to be delivered
to fit into our busy daily schedules. Customer-centric and satisfaction-focused
business operations and management have surely contributed to the success of
Apple’s business. It is the service that helps sell the product! More discussion
on Apple’s customer-centric and innovative approach will be further provided
in later chapters.

Table 2.1 and the above-discussed two examples surely help us to get a better

understanding of how certain priorities have been shifted in business operations and
management in the industry. Service encounters play a fundamental role in service
offerings, clearly indicating that people’s social, physiological, and psychological
traits are critical in services (Solomon et al., 1985; Surprenant and Solomon, 1987;
Chase and Dasu, 2001). However, these traits are extremely challenging to measure,
monitor, and control in service operations and management. Therefore, we under-
stand that, substantively different from traditional manufacturers that have put prod-
ucts in focus, service organizations must put employees and customers at the center
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FIGURE 2.5 Product in-transit information provided by UPS. (Source: UPS.com).
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Shipment Travel History
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Dec 15, 2012 1:07 Pul

Delivered

COLLEGEVILLE, PA

Left at garage. Package delivered

to recipient address - release
authorized

Dec 15, 2012 549 AM

On FedEx vehicle for delivery

KING OF PRUSSIA, PA

Dec 15, 2012 8:53 AWM

Al local FedEx facity

KING OF PRUSSIA, PA

Dec 15, 2012 6:28 AM
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International shipment release -
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import

Dec 13, 2012 11:08 AM Arrived at FedEx location ANCHORAGE, AK
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Dec 13, 2012 1:12 AM In transit TA YUAN HSIANG TW
Dec 12, 2012 10:28 PM In transit CHEK LAP KOK HK
Dec 12, 2012221 PM In fransit LANTAU ISLAND HK
Dec 12, 2012 2219 PR In transit LANTAU ISLAND HK
Dec 12, 2012 11:04 AM Left FedEx origin facity SHENZHEN CN

Dec 12, 2012 851 AM Picked up SHENZHEN CN

Dec 11, 2012 10:06 AM Shipment information sent to FedEx

FIGURE 2.6 Product delivery information provided by FedEx (Source: FedEx.com).

of concerns in business operations and management (Heskett et al., 1994; Loveman,
1998; Qiu et al., 2007; Schneider and Bowen, 2010).

Even in manufacturing, for farsighted manufacturers in the developed economy,
although their product features and functions might lose their competitiveness over
time, they recognize that their service components could considerably distinguish
themselves from their competitors. Therefore, enterprises are keen on building
highly profitable service-oriented businesses by taking advantage of their own
unique engineering and service expertise, aimed at shifting gears toward creating
superior outcomes to optimally meet their customer needs in order to stay compet-
itive (Rangaswamy and Pal, 2005). General Electric, IBM, Apple, Oracle, HP, and
many worldwide bellwethers are great examples in repositioning themselves toward
the service-oriented businesses (Qiu et al., 2007).

The economic shift from manufacturing to service makes organizations rethink
their business strategies and revamp their organizational structures and operational
processes to meet the customers’ fluctuating demands on services in a satisfactory
manner. World-class enterprises across the board, in general, are eager for seek-
ing new business opportunities by streamlining their business processes, building
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complex and integrated while more efficient IT-enabled systems, and embracing the
worldwide Internet-based marketplace. It is well recognized that business process
automation, outsourcing, customization, offshore sourcing, business process trans-
formation, and self-services by leveraging the ubiquitous and pervasive networks and
wireless communications became another business wave in today’s evolving global
service-led economy.

Indeed, the twenty-first century’s business environment is considerably enabled by
advanced computing, networking, and telecommunications. Business operations are
thus significantly impacted by not only the accelerated business globalization but also
the increased environmental awareness in societies. By taking advantage of the com-
plex while integrative service interactions involving both providers and customers,
emphasis in the service industry has evolved to sources of open innovation, collabo-
ration, integration, and value cocreation, so as to optimally and maximally provide the
value (e.g., satisfaction, success, and profitability) for the stakeholders (Figure 2.7).

The discussions we had so far, including the introduction of service encounters
throughout the service lifecycle in Chapter 1, clearly show the people-centric empha-
sis in phases throughout the lifecycle of service. In other words, we now understand
that the value of service is the total perceived value of the outcomes cocreated from a
series of service encounters by both providers and customers throughout the service
lifecycle. This new round economic wave driven by globalization and services seems
getting more sophisticated and dynamic than ever before; there is a need for higher
efficiency and better cost-effectiveness in business operations and management across
the geographically dispersed value chains.

Information, globalization

Cocreation

Transformation
(resources)

Output
(benefits)
Cocreation

Perform

Innovation, coIIaboratlon mtegratlon

FIGURE 2.7 Value cocreation in focus in the service industry.
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FIGURE 2.8 Competitive service business driven by service-oriented innovations.

More specifically, the service value (or profit) chain relies on the creation of
lifetime customers’ experience excellence from well-crafted and fostered service
encounters. Figure 2.8 depicts the complex relationships between employee satisfac-
tion, customer retention, and profitability (Heskett et al., 1994; Lovelock and Wirtz,
2007), emphasizing that we must rethink service encounters and find scientific ways
to build and manage people-centric, information-enabled, cocreation-oriented, and
innovative service organizations in the service-led economy.

As shown in Figures 2.7 and 2.8, both service providers and customers who are
value-creating entities on a service value chain are interwoven in the process of
service transformation. The highly correlated value-creating relationships between
service providers and customers truly become the general characteristics of the
modern services, indispensable for the successful completion of the lifecycle of
service. By further examining the operational and managerial priority changes
in response to the economic shift from manufacture and service (Table 2.1), we
understand that the consistent sensing, interaction, and creativity from customers’
feedbacks, participations, or consumptions throughout the lifecycle of service play a
pivotal role in satisfactorily performing services that customers want (Ahlquist and
Saagar, 2013):
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e Learn. With the fast development of the Internet and the considerable
improvement of living standards and life qualities, our customers have become
more knowledgeable and demanding than ever before. For instance, social mar-
keting by leveraging Web 2.0 is crucial for service providers to demonstrate the
value of offered services. More importantly, it helps to conceive the concepts
of services, know the market trends, engage the prospective customers, and
understand customers’ changing perceptions in the to-be offered services. In
the service industry, hence, discovering and capturing the real and changing
needs in a timely manner is what this phase really is about.

e Develop. As compared to focusing on the development of main and unique
features and technical functions of physical goods in the traditional manufac-
turing, the development of services in a competitive service organization must
frequently involve customers as the customers might have perceived the needs
differently and/or changed the needs as time goes. Quite often, in addition to the
technical features and functions embodied in services, service providers’ soft
resources (i.e., operant resources) should be well developed in order to deliver
the services successfully. The development of soft resources in the service orga-
nization radically relies on the consistent feedbacks from the customers so that
the right soft resources can be developed and made readily available for service
delivery. In the service industry, thus, developing competitive services cannot
be effectively done if customers are not involved in the development of to-be
offered services. Customers significantly contribute to the development of ser-
vice products. In other words, the value of services is indeed cocreated by both
service providers and customers.

e Deliver. This phase in services is substantively different from the one in
manufacturing. As soon as physical goods are sold, customers utilize the
provided features and functions supported by the physical goods. However,
services are being most likely consumed at the same time when they are being
delivered. Service encounters are the key delivery mechanisms in the service
industry. Successful and satisfactory deliveries of services significantly depend
on efficient and effective service interactions between service providers and
customers. Once again, the benefits of services are consistently cocreated
through collaborative service delivery processes involving both service
providers and customers.

e Improve. As discussed earlier, the quality of services is largely influenced and
determined by the customers’ perceived value, including success, happiness,
satisfaction, and the like. The addition of new features and functions mainly
used in improving the manufacture of physical goods is insufficient in the
service industry. Usually, customers’ social, physiological, and psychological
roles played throughout the service lifecycle must be analyzed, focusing on
the improvement of the resources applied in services and/or the enrichment
of service encounters to meet the needs of the customers with continuously
increased levels of satisfaction.
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2.2 TOTAL SERVICE LIFECYCLE: THE SERVICE
PROVIDER’S PERSPECTIVE

Let us briefly recap what we have summarized in Chapter 1 on the general customers’
perceptions of services. A service is essentially considered as the “act of performing,”
which is a mutually beneficial activity for its provider and customer. Quite often, a
service evidently manifests itself as a series of service encounters in the marketplace.
The resultant value of service is usually the total perceived value of the outcomes
generated from the performance of the formed service encounters chain throughout
the service lifecycle.

Simply put, this perceived service by customers clearly implies performing
actions. No matter what kind of service product (i.e., in a physical, soft, or hybrid
form) is offered, a service with its involved service product gets completely executed
only after a series of service encounters are successfully conducted. The real value
of the service thus largely depends on when, where, and how the process governing
all the relevant service encounter activities are performed from beginning to end
and particularly how both service providers and customers have participated in the
process execution.

Except for sharing the common concept of service, surely, operating a contempo-
rary and sizable food service business compared to the ancient food service example
discussed in Chapter 1 is quite different and becomes extremely more challenging.
The marketplace is full of competition in many aspects, including a variety of foods,
much leisured and cozier catering settings, knowledgeable clients who have a vari-
ety of socioeconomic, social, and cultural backgrounds, and different and changing
clients’ expectations throughout corresponding catering service processes. Accord-
ingly, the value becomes very challenging to measure as it varies with the service
providers, consumers, and marketplaces. Thus, experience-based service business
operations can hardly survive in the current and competitive marketplace.

Although the understandings of a service from both service providers and service
customers should be the same, we must be aware that the lifecycle of services based
on the general customers’ perceptions of services are substantively different from
one that is conceived, developed, and managed from the service provider’s point of
view. Figure 2.9 schematically compares the perspectives of service lifecycles from
a service provider and a service customer. The lifecycle of service in customers’
perspective essentially is just a service lifespan. We can clearly see that the life of
a given service from a customer point of view is essentially part of the total service
lifecycle operated and managed by the service provider. In a service organization,
from the operational and managerial perspective, the lifecycle of service spans over
all the phases defined in the service diamond relationship. However, as indicated
earlier, frequently a customer’s service life mainly lies in the service delivery and
operations phase.

Let us recap what we just explored. To a typical customer of a service organiza-
tion, the life of a service offered by the service organization starts when the service is
requested and ends when the service is completely performed (Figure 2.9). The corre-
sponding lifespan to the customer is simply a part of the total service lifecycle horizon
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FIGURE 2.9 Perspectives of services: service providers versus service customers.

covered by the service organization. Theoretically, a start point can be anywhere while
its end point can also be anywhere as long as the corresponding service lifespan is a
positive number. In practice, a start point could be a point after such a point at which
the marketed service product is requested by a customer after it becomes ready to be
offered by the service organization. Then, a corresponding end point will be the time
when the service is completely performed and the specified or default contract period
expires.

To a customer, the encounter of a service or “moment of truth” frequently is
regarded as the service from the customer’s perspective (Bitner et al., 1990; Bitner,
1992). However, a systemic view of service encounters throughout the service life-
cycle is necessary for a service provider, which can be created by incorporating
the organizational view of service encounters (Figure 1.8) into Figure 2.9, which is
illustrated in Figure 2.10. Value cocreation-oriented business processes surely are
people-centric, involving both providers and customers in pursuit of excellent user
experience and high level job satisfaction.

As discussed in Chapter 1, this book promotes a new look of service encounters.
Instead of focusing on the interacting activities between providers and customers dur-
ing the process of service deliveries, we explore all the interactive activities between
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FIGURE 2.10 A systemic view of service encounters in the service lifecycle.

providers and customers, including their interactions from the point of service con-
ceiving to the point of service termination. Consecutive service encounters form a
service encounter chain (Svensson, 2004; Qiu, 2013), which can be mathematically
modeled as an event-based time series. In a service encounter chain, a later encounter
is inevitably influenced by the immediately preceding one; employees or customers
could also be influenced by other previous encounters that they may have had before
if those are somewhat functionally or sociopsychologically related. Apparently, as
a series of service encounters entails mutual benefits in a cascading and integrative
manner, we can maximize the benefits only if the cocreation-oriented business pro-
cesses can be totally, cost-effectively, and efficiently executed.

The earlier discussions further confirm that only effective cocreation-oriented
business operations throughout the service lifecycle in service organizations can
deliver competitive services in the long run. In this book, in analog to 8Ps that have
been widely used in the service marketing field, we would like to use 4Ds hereafter,
“Discover,” “Develop,” “Deliver,” and “Do Better,” to describe the fundamental
service diamond relationship, aimed at emphasizing the service-dominant instead
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FIGURE 2.11 A 4Ds view of the cocreation-oriented service diamond and process.

of goods-dominant logic look of the service diamond relationship in the service
industry.

Indeed, the meaning of service lifespan differs when it is viewed from two dif-
ferent perspectives as illustrated in Figures 2.9 and 2.10. This book focuses on the
total lifecycle of services from a service organization point of view, aimed at pro-
viding a comprehensive understanding of services for service organizations to foster
their service business operations, development, and management. When we define the
lifecycle of service using the concept of processes, we henceforth adopt four phases
or stages to define the milestones of a given service lifecycle. These four stages are
“Market, Discovery, and Strategy,” “Design and Development,” “Delivery, Opera-
tions, and Monitoring,” and “Optimization and Improvement.” Figure 2.11 presents
how the 4Ds cocreation-oriented service diamond relationship can be well aligned
with the four-stage service lifecycle across the service business operations, develop-
ment, and management in service organizations.

Let us use the global project development example that was briefly mentioned in
Chapter 1 to show what really consists of service encounters throughout the lifecycle
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of a given project development service and how varieties of service encounters
play critical roles in the fulfillment of the needs of service providers and service
customers.

Here comes the project background information. An international chemical
company called ChemGlobalService has manufacturing facilities in Houston, United
States; Beijing, China; and Prague, Czech across three countries in order to serve
its customers across different continents. Each facility has its own warehouse. Each
warehouse has its own management system application, which was deployed at
different times and thus is unique and user-friendly to local employees (Figure 2.12).
The products made at each facility are primarily for serving their individual regional
markets to ensure that their business operations are responsive and cost-effective.
However, different hazard components that are required by all three facilities are
separately made by three facilities. This is due to the fact that some pieces of special
equipment are extremely expensive, which essentially prohibits from installing
the equipment at each manufacturing site. In addition, certain raw materials are
extremely risky and prohibitively expensive to transport. As a result, these hazard
chemical components must be transported among three warehouses on a weekly
basis.

The global project development group (PDGroup) is a software consulting and
development service unit that is formed on a project basis in an international bell-
wether service organization. ChemGlobalService contracted the PDGroup to help
integrate three local warehouse system applications to make sure that the effective and
timely coordination among three warehouses is conducted in a collaborative manner.
The project’s main requirements are summarized as follows:

Warehouse C
(Houston, Texas, United States)

Certain hazard chemical
materials will be transported
among three warehouses on a
weekly basis. All relevant
regulations and policies must be
fully complied.

Weirehoust_e A Warehouse B
(Beijing, China) (Prague, Czech)

FIGURE 2.12 Warehouse application integration across continents.
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e Business processes should be defined in support of fully coordinated operational
activities within and across warehouses.

e Industry-specific specifications should be supported.

e All environmental protections, treaties, customs, and other related regional
and international regulations and policies must be fully complied. Instructions
should be provided at the point of need to all the internal and external personnel
who are involved in the process of transporting the hazard components.

e User-friendly human interfaces should be provided to warehouse employees.
Note that employees in different countries speak different languages and have
different educational and cultural backgrounds.

PDGroup as a software consulting and development service unit is hence formed
by including six small groups of people. Groups are located in different geographic
areas, aimed at leveraging their strengths to meet the project needs. A top-level man-
agement unit (i.e., Team A) stays in the New York City (NYC), United States. Team A,
consisting of one team manager, one team architect, and one team business analyst,
oversees and coordinates the overall project development and deployment across the
entire virtual project team. Each of other groups has certain unique skill sets of from
5 to 15 talent employees, including a software designer, a group architect, program-
mers, quality assurance staff, business analysts, and a group manager. The following
list provides the above-mentioned individual group’s respective and unique compe-
tency (Figure 2.13):

e Team A located at NYC, United States— This team is essentially the adminis-
trative team, leading, overseeing, and coordinating the whole project develop-
ment and deployment across the entire virtual project team.
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FIGURE 2.13 Teams with talented people dispersedly populated around the world.
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e Team B located at San Jose, California, United States—This team has a group
of persons of talent in human interface design and development.

e Team C located at Houston, Texas, United States—This team has a group of
persons of talent in the field of warehouse systems. This team is local and close
to the customer facility in Houston, United States. The team will be able to
get familiar with the local warehouse system quickly and thus understand local
warehouse operations and relevant application and managerial needs.

e Team D located at Prague, The Czech of Republic—Similar to Team C, this
team has a group of persons of talent in the field of warehouse systems. This
team is local and close to the customer facility in Prague of the Czech of Repub-
lic. The team will also be able to get familiar with the warehouse system in
Prague quickly and understand local warehouse operations and relevant appli-
cation and managerial needs.

e Team E located at Beijing, China—Just like Teams C and D, this team has a
group of persons of talent in the field of warehouse systems. This team is local
and close to the customer facility in Beijing of China. Hence, it will be conve-
nient and easy for the team to get familiar with the customer warehouse system
in Beijing and surely understand local warehouse operations and relevant appli-
cation and managerial needs.

e Team F located at Bengaluru, India— This team is a software outsourcing part-
ner. This team has a group of persons of talent in the field of software design,
development, integration, and systems test.

e Team G located at Sydney, Australia—This team has a group of persons of
talent in the field of enterprise application integration, business analytics, and
international regulation and policy compliance.

We briefly summarize how the project can be completed on time by highlighting
service encounters necessary throughout the project development service lifecycle
(Figure 2.14):
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FIGURE 2.14 Cocreation-oriented process in pursuit of a series of positive service encounters.



TOTAL SERVICE LIFECYCLE: THE SERVICE PROVIDER’S PERSPECTIVE 51

e At the Market Phase. A project draft specification might be brainstormed when
the top-level management group meets with a group of customer represen-
tatives. The participations of managerial and operational personnel from the
organization- and unit-level at different facilities of the ChemGlobalService
are necessary. Onsite visits might also be needed, aimed at collecting the
requirements from daily business operations and end users’ sociopsychological
constraints by discussing with the end users.

o At the Design and Development Phase. The project specification will be revised
and enriched as time goes. Unless the project is completed, it is typical that the
specification will keep changing to some extent. Surely each revision will be
the outcome of numerous onsite or virtual meetings among related represen-
tatives from the ChemGlobalService and all teams, that is, Team A to Team
G. Customer representatives could be directly or indirectly contacted by group
members whenever there is a need.

e At the Delivery, Operations, and Monitoring Phase. Most likely, people from
Teams A, B, C, D, and E would have to be involved. Before the solution gets
fully deployed, PDGroup must make sure that end users will be well trained.
Intensive interactions between service providers and customer are necessary
during this phase, which ensure that the daily operational needs of end users
are fully understood and met. The deployed solution should warrant a twofold
success. That is, the daily business operations are well coordinated and mon-
itored among three facilities as expected, while end users’ sociopsychological
needs are also satisfactorily met.

e At the Optimization Phase. All the teams should be involved to some degree.
However, Teams A, B, and G would have more interaction with related repre-
sentatives from the ChemGlobalService, aimed at understanding the weakness
of the deployed solution and ensuring that new additions to the changes meet
the needs of business operations in the ChemGlobalService.

In general, we understand that this global project development service surely
requires a series of interactions and coordination, physically and/or virtually. Vari-
eties of service encounters throughout the lifecycle of global project development
service are collaborative in nature. In theory, the lifecycle of service can be com-
pletely described using a service encounter graph, which is graphically illustrated
in Figure 2.14. The effectiveness of the provided service highly depends on service
encounters that should occur in a timely, efficient, and effective manner.

As indicated in Figure 2.14, a series of service encounters for a given end user
or customer representative can start at any point and end at a point after his/her
start service initiates. To an end user or customer, such an event-based series of
service-oriented interactions essentially constitutes the customer’s service lifespan,
which largely depends on the role of the end user or customer representative with the
ChemGlobalService. In other words, individual’s service lifespan varies with his/her
role at work. By the same token, a member of the PDGroup, including the personnel
at the outsourcing group, will also take a role-based trajectory of a series of service
encounters. As a value cocreation service interactive activity, each service encounter
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makes a difference and contributes to the success of the project development service.
To the service provider as a whole (i.e., PDGroup’s perspective), the sum of all the
series of service encounters essentially creates a service encounter network. The effi-
cacy and effectiveness of planning, design, operations, and management of the service
encounter network throughout the service lifecycle will directly impact the value of
the provided service. Managing and control of service encounter networks in an opti-
mal way become necessary for service organizations to ensure that all the services
will be designed, developed, delivered, and operated to meet the needs of both service
providers and customers.

2.3 A SERVICE DEFINITION FOR THIS BOOK

Before we formalize our definition of service for this book, let us recap some notice-
able definitions of service we have had over the years. In particular, we pay much
attention to the service definitions that substantively reflect the status quos of the
developed economy in the twenty-first century. As discussed earlier, to most end
users, numerous versions of service definitions have been, more or less, intuitively
formed from their changing perspectives of consumed services to meet their work and
daily life needs under their respective circumstances. On the basis of the discussions
in Chapter 1, three quite popular forms of definitions can be recapped as follows:

e When a service is performed, if the service encounters are largely physical,
intensive, and direct from the customer’s perspective, service is typically
defined as an act of beneficial activity. Examples include commonly consumed
services that are provided in the bank and finance, hospitality, tourism, resident
education, and health care industries.

e By contrast, when a service is performed, if the service encounters are mainly
virtual, brief, and indirect from the customer’s perspective, then service is quite
often defined as the supplying of utilities, commodities, information, or digital-
ized media. Popular examples, such as online retailing, e-commerce, communi-
cations, online social networking, e-banking, digital libraries, online education,
and traditional utilities and distributions, surely belong to this category.

e People take many “public” types of services for granted. These types of services
can be indeed public or private, profit or nonprofit. Public services are frequently
provided by governmental agencies, federal- or state-funded nonprofit orga-
nizations, or profit service organizations that subsidized by the governments.
Specific examples can include public transportations, varieties of federal and
state licenses, post office, security and customs services, etc.

Although the above-revisited definition examples show the viewpoints of end con-
sumers, they indeed capture one of the key components that rudimentarily describe
services, which is the performance or act of performing. It is the act of perform-
ing that gradually and cumulatively generates the value of service. From the earlier
discussions, we also concluded that service encounters are crucial in the service
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industry although service encounters might be optional for a manufacturer in the
manufacturing industry. In addition, no matter how and what kinds of service encoun-
ters occur during service business operations and management, people undoubtedly
play a central role in the performed services.

We understand that a significant portion of the services provided by the service
industry is consumed by individuals, such as medical, education, insurance, legal,
financial, transportation, and retailing services. Recently business services that serve
different business units or organizations are growing rapidly. For example, interna-
tional trades, technical support, enterprise resource planning, call center operations,
sales management, IT implementation, e-logistics, and business investment and busi-
ness transformation consulting are well recognized as highly profitable business ser-
vices in the twenty-first century (Qiu et al., 2007).

For many years, however, when service research and practices were conducted,
physical goods-dominant thinking approaches were mainly taken for granted in
academia and practice. In addition, due to the prior lack of the necessary means to
monitor, capture, and analyze people’s dynamics throughout the service lifecycle, the
full exploration of the fundamental service theory and principles was prohibitively
expensive. The five core elements identified in Figure 1.2 thus were typically studied
in a nonintegrated and nonsynergistic manner although the importance of having
systems approaches was fully recognized.

To keep abreast of the fast development of the service-led and globalized economy,
many academic scholars and professional practitioners have proposed numerous def-
initions of service since the beginning of this new millennium. The literature shows
that many excellent attempts have been well conducted over the last decade or so,
aimed at meeting the needs of their focused fields, respectively.

By exploring the marketing shift from the exchange of tangible resources, embed-
ded value, and transaction-based “goods” to the exchange of intangible resources,
the cocreation of value, and relationship-based “service”, the concept of evolving a
service-dominant logic in the field of marketing to replace a goods-dominant logic
burgeoned at the very beginning of this new millennium. Many service marketing
researchers and pioneers emphasize that we should establish the general concepts,
worldview, and small set of fundamental propositions about the services of today and
in the future. Vargo and Lusch (2004) have comprehensively reviewed the service
marketing research literature in the relevant areas and presented the foundational
premises of the emerging service marketing paradigm: “(i) skills and knowledge
are the fundamental unit of exchange, (ii) indirect exchange masks the fundamen-
tal unit of exchange, (iii) goods are distribution mechanisms for service provision,
(iv) knowledge is the fundamental source of competitive advantage, (v) all economies
are services economies, (vi) the customer is always a coproducer, (vii) the enterprise
can only make value propositions, and (viii) a service-centered view is inherently
customer oriented and relational.”

Vargo and Lusch (2004) further articulate that the essential concept of “service”
should be defined as the application of competences for the benefit of another entity
and the term “service” focusing on a process rather than “services” implying “intan-
gible goods” should be used given that the service value is always cocreated during
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its production. Through further identifying intangibility, heterogeneity, simultaneity,
perishability, customer participation, and coproduction (i.e., cocreation) as key com-
monalities across disparate services businesses, Sampson and Froehle (2006) present
the need for a Unifying Services Theory (UST). They particularly argue that the
presence of customer dynamic inputs is necessary and sufficient to define a service
development process, which is why service processes are typically harder to man-
age than goods production processes. Their investigation focuses on revealing some
principles common to a wide range of services and providing a common ground for
further theoretical exploration of capacity and demand management, service quality,
service strategy, and so forth.

“A service is the non-material equivalent of a good. Service provision is defined
as an economic activity that does not result in ownership, and this is what differ-
entiates it from providing physical goods. It is claimed to be a process that creates
benefits by facilitating either a change in customers, a change in their physical pos-
sessions, or a change in their intangible assets” (WikiGDPList, 2012). The emergence
of the service-dominant logic and cocreation-oriented business process theory makes
us rethink service research and practice in general.

Indeed, if we focus on the core difference made due to the economic shift from
manufacturing to service, we can surely find that we increasingly emphasize the
cocreation-oriented activities between service providers and service consumers
throughout the service lifecycle. The disruptive difference compels us to make a
considerable change, transforming the way we run service businesses today and
in the future. More specifically, people’s social, physiological, and psychological
capacities identified in Table 2.1, consequently, must be fully understood and incor-
porated into the lifecycle of service for a service organization to stay competitive.
Although physical products might continuously be the core in the manufacturing
industry, people-centric service encounters that cocreate service values must become
organizational stars in the service industry.

When people-centric and process-driven service encounters are fully incorporated
into the five core elements identified in Figure 1.2, we can model a service using the
following five core elements (Figure 2.15):

e Resource. Traditionally classified resources are natural, human, and/or man-
ufactured or infrastructural. Service products as a fundamental resource in
service provision can be in a physical, nonphysical, or hybrid form. For
example, an online iPad retailing is a physical service product, a training
course is nonphysical product, and a two-year AT&T wireless plan is a hybrid
service product. Essentially, with the help of resources the act of performing a
transformation task for a customer who asks for it in exchange for acceptable
compensation is termed as service provision. Once again, we emphasize that
resources are the conduits of service provision to customers.

e Provider. Service products are offered by service providers. A service provider
as an entity can be an individual, group, organization, institution, or govern-
mental agency.
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FIGURE 2.15 A process-driven view of services.

e Customer. Service consumers are human beings who consume, acquire, or uti-
lize the service products offered by their service providers.

e Value. Service providers and customers typically have different value propo-
sitions. However, their value propositions should be mutually beneficial. The
aggregated benefits cocreated from a service are essentially the service value.
The service value for a service provider could be profit, satisfaction, and/or
competitiveness. The service value for a service customer might be satisfaction,
improved competence, possession, and/or productivity. The value of service
is typically accumulated by completing a series of service encounters, always
involving both the service provider and the service customer.

e Process. A typical service process starts from the occurrence of the first inter-
action between a service provider and a service customer, directly or indirectly.
It ends when the offered service product is completely phased out from the
engagement agreed by both the provider and the customer. When the lifecycle
of service is analyzed, four main stages in a service process can be theoretically
identified, market, design and development, delivery and monitoring, and opti-
mization. Value cocreation-oriented service encounters should be well designed
and conducted throughout the service lifecycle. In practice, the business
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activities at stages are often executed in a concurrent and coordinated manner
once a service process completes its initial cycle. Although the priority of a
stage might be changed as time goes, the process cycle progresses repeatedly
until the offered service gets completely closed out.

No matter what service is designed, developed, and delivered, whether the service
need is fully met and the served customer is completely satisfied currently relies on
the efficient, effective, and smart operations of its service-oriented delivery network,
fully leveraging the advanced resources empowered by the technology, innovation,
and information-enabled processes. Being characterized by digitalization and glob-
alization, a competitive service-oriented delivery network essentially is an integrated
and process-driven heterogeneous service system (Figure 2.16). As a service system
puts people (customers and employees) rather than physical goods in the center of
its organizational structure and operations, the service system is a sociotechnical sys-
tem (Qiu et al., 2007; Spohrer et al., 2007), focusing on service design, development,
and delivery using all available means to realize respective values for both service
providers and service customers. More detailed discussion on sociotechnical service
systems is provided in later chapters.

Since the 1990s, the fast advancement and significant stride in distributed com-
puting and interconnected network has extraordinarily increased the role and power

Process stage:
market, discovery,
and strategy
(discover)
rvice encounter:
(people-centric

Globalization

)
Customer| Output

| Process stage: o° . . Process stage: \
“ optimization and (do better) Transformation (develop) Design and ]
\ improvement | (resources) .~ | development ‘
\ (Product) /7 /

(performance) e cocreation)

Provider i
\/ailue cocreation-oriented,
satisfaction/success-focused
(deliver)
Process stage:

delivery, operations
and monitoring

Innovation,
collaboration,
integration

Technology
(information-enabled)

Socio technical service system

FIGURE 2.16 A sociotechnical process-driven systems view of services.
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of IT and communications, transforming the ways how the service industry operates
(Schaeffer, 2011; Berman, 2012; Drogseth, 2012; Ahlquist and Saagar, 2013). By
using service-dominant thinking while leveraging the increased flexibility, respon-
siveness, and capability of IT-enabled service business operations and management,
service organizations can be realistically operated as effective sociotechnical service
systems, improving the business operational productivities and delivering new high
levels of job and customer satisfaction (Qiu, 2013).

Figure 2.16 indeed captures and illustrates the marrow of most discussions we
have had so far, from which we can try to state a definition of service in a conclusive
manner. Here is the definition of service for this book:

Service is considered as a transformation process in which both provider-side and
customer-side people participate in an interactive manner, applying relevant knowledge,
skills, and experiences in order to cocreate mutual benefits for the service providers
and their customers. Technically and socio-economically the transformation process
encompasses a series of service encounters that can be direct or indirect, consecutive or
intermittent, physical or virtual, and brief or intensive. The value of the service depends
on the socio-technical efficacy and effectiveness of all of the service encounters
experienced throughout the service lifecycle.

Please keep in mind, this definition does not aim at replacing the extant defini-
tions that meet the needs of different research disciplines and business environments
in academia and practice. This definition simply is an understanding of service that is
interpreted in our perspective, focusing on providing the foundation for us to explore
service in a systems and holistic manner in this book. The systems and holistic per-
spective of service includes the following fundamental understandings:

e A service is viewed as a transformation process that creates sociotechnical
effects, delivering the values that are, respectively, beneficial for both service
providers and customers.

e A service provision through a transformation process is centered at people
rather than products, resulting in that service-dominant thinking must replace
goods-dominant thinking in service engineering and management.

e A service provision entity is a sociotechnical service system. It is typical that a
competitive service system consists of a number of interrelated and interacted
domains systems empowered by a variety of operational resources, which are
coordinated in a collaborative manner, regionally and/or internationally.

e The realized value of service is the total perceived value of the quality outcomes
cocreated by providers and customers through a series of service encounters
throughout the service lifecycle.

Here comes a concise version of the definition of service for this book:

Service is considered as an application of relevant knowledge, skills, and experiences
and manifests itself to customers as a service encounter chain that substantively reveals
the cocreation of benefits for both service providers and customers.
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2.4 FINAL REMARKS

This chapter systematically discussed different perspectives of services, aimed at cap-
turing the marrow of today’s services in the information era. We truly understand
that service is not just a product. Service is a transformation process in which both
provider-side and customer-side people are always involved in an interactive manner.
Service is thus an application of relevant knowledge, skills, and experiences, capable
of cocreating benefits, respectively, for service providers and customers. As summa-
rized in Chapter 1, a service is people-centric, truly cultural and bilateral. The type
and nature of service dictates how a service is performed, which accordingly defines
how a series of service encounters could and should occur throughout its service life-
cycle. The type, order, frequency, timing, time, efficiency, and effectiveness of the
series of service encounters throughout the service lifecycle determine the quality of
services perceived by customers who purchase and consume the services (Booms and
Bitner, 1981; Bitner; 1992; Chase and Dasu, 2008).

The service business setting has changed substantially. The changes include that
(i) more and more data become available, helping to capture the behavior of peo-
ple and systems dynamics; (ii) service scopes are changing, resulting in that the
worldwide competition is essential; (iii) with the help of advanced computing and net-
working technologies, theories and methodologies can be easily turned into a variety
of powerful means that can further empower effective service operations and man-
agement to deliver quality services.

In summary, we have defined what service is for this book, laying the foundation
for the following chapters of this book. Henceforth in this book, chapter by chapter,
different and highly appreciative relationships within service will be further identi-
fied and explained in detail along with the discussion of a variety of qualitative and
quantitative approaches that should be adopted by service organizations in pursuit of
competitive business goals in the service-led economy.
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The Need for the Science
of Service

A wireless communication service provider usually offers a variety of service plans.
Wireless service plans, such as a 2-year contract with 600-min monthly usage indi-
vidual cell phone plan, a 2-year contract with 1000-min monthly usage family cell
phone plan, limited or unlimited data and messaging plans, a global positioning sys-
tem (GPS) navigation plan, and different bundle plans, are popular ones in the United
States. A service product does not create any utilitarian and/or sociopsychological
benefit until it is consumed. For instance, a customer chooses a competitive 2-year
plan with a cellular phone the customer likes. The value cocreation process that
defines a service starts at the point when the customer calls a representative, browses
the service provider’s website, or visits a provider’s retailing store to sign up the plan.
If the service can meet the needs of customer’s daily communications, the customer
will be most likely satisfied with the service. Of course, the service provider makes
a corresponding profit until the customer terminates the signed service contract.

In the above-discussed example, if the customer experience is outstanding in all
aspects with respect to today’s highly competitive wireless communication services,
the customer most likely becomes a loyal customer and will continue to choose a ser-
vice product from the service provider in the future. The customer’s word of mouth,
including posts, blogs, and conversations over varieties of online social media, effec-
tively attracts more customers, intentionally or unintentionally. In business, if the
wireless service provider can execute the service plan well, the provider makes a profit
from such a service. Loyal and lifetime customers surely help the service provider
win the increasingly intensified competition in the marketplace (Heskett et al., 1990;
Heskett et al., 1994; Schneider and Bowen, 2010). As the total values of the provided
service are the values, respectively, accumulated by the customer and the service
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provider throughout its service lifespan, it is the progression of executing the service
plan that truly determines the real values beneficial to the customer and the service
provider.

As discussed in Chapter 2, service can be simply defined as an application of
relevant knowledge, skills, and experiences and manifest itself as a service encounter
chain to cocreate benefits, respectively, for service providers and customers.
A valuable, beneficial, and competitive service surely is the operational outcome of
a well-operated and managed sociotechnical service system. Given the increasing
complexity, dynamics, and scope of services, it becomes essential for a service
organization to apply the science of service to the operations and management of
its whole service delivery networks (a.k.a. sociotechnical service system) to ensure
that the promised services can be performed in a competitive way in the current and
future service-led economy.

Science is commonly recognized as knowledge. In a given discipline today, the
organized body of knowledge as a disciplinary science is radically derived from sys-
tematic observations of focused social or natural phenomena. It is well known that the
systematic observations help us to discover and organize knowledge in the form of
laws and principles about the observed social or natural phenomena in the universe.
Indeed, the formulated laws and principles allow us to test the explanations and make
predictions for further investigation and exploration. In this chapter, by taking a holis-
tic and systems perspective we discuss an approach on how we can take steps with
scientific rigor to study services and service systems.

3.1 A BRIEF REVIEW OF THE EVOLUTION OF SERVICE RESEARCH

Service research in several focused areas, including service operations, marketing,
and organizational structure and behavior, and economic transformation, has been
conducted worldwide for many decades. Reviewing all very influential service
research literature that contributed to the service research, development, and practice
at time when the work was done is not the purpose of this chapter. However, it
is worthy of briefly highlighting many pioneer research work that continues to
substantially impact current service research. Note that this brief highlight could be
quite limited as it simply reflects the author’s viewpoint (Qiu, 2012).

As early as in the 1970s, a rational approach deviating from the traditional
physical-product-based rationalizations was explored by Chase (1978), aimed at
identifying a new course to help organizations understand and manage service
business operations by addressing the newly confronted service-oriented challenges
in business back in the 1970s. Larson (1989) has been a longtime proponent of
applying operations research and management science to improve services business
operations. Recently, applying optimization and queuing theory in solving a variety
of managerial and operational problems in service systems is comprehensively
discussed by Daskin (2011).

Considerable research efforts have significantly contributed to the development
of service marketing and economics. Lovelock (1983) pioneered the education
and exploration of modern service marketing and leadership with a focus on the
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synergistic effects by fully leveraging people, technology, and strategy in service
organizations. Gronroos (1994) has been leading the study in service management
by applying service logic to market-oriented management in service and manufac-
turing firms. By comprehensively analyzing the profitability drivers throughout the
service-profit chain, Heskett et al. (1994) argue that putting employee and customers
first would radically make a shift in the way service organizations manage and
measure success. How service quality can be financially accountable has been
specifically investigated by Rust et al. (1995), giving rise to further exploration of
marketing investments, customer equity, and relationships in services.

As discussed in Chapter 2, because the developed economies further moved away
from producing goods to providing services after the turn of this new millennium,
Vargo and Lusch (2004) strongly propose a new service dominant logic focusing on
intangible resource, the cocreation of value, and service-for-service exchange rela-
tionships in the service marketing field. The service-dominant logic thinking has been
well incorporated into the research in the fields of organizational structures, employee
behavior, and economic transformation (Vargo and Akaka, 2009; Hilton and Hughes,
2013; Lobler, 2013).

Karmarkar (2004) then emphasizes the industrialization of services and argues that
service organizations can survive the ever-changing business environments because
of the digitalization and globalization only if they can effectively reorganize strate-
gies, processes, and people within and across organizations for the unprecedented
challenge ahead. Hsu (2009) shows how a theory of service scaling and transforma-
tion through leveraging digital connections could contribute to the development of
Service Science for the knowledge economy. In particular, he advocates that digital
connection scaling plays a key role in value cocreation for providers and customer.

When the worldwide economy was dominated by goods, both academics and
practitioners paid much attention to the development, production, and innovation
of physical products (Chesbrough, 2003). Because physical products were essen-
tially the focus, production/service organizations were more or less considered as
technology-driven organizations or systems. Consequently, when service research
was conducted, physical goods-dominant thinking was frequently taken for granted.

However, as discussed in Chapter 2, the emphasis in the developed economy has
been shifted away from manufacturing to service since the 1960s. As compared
to goods-dominant thinking, service-dominant thinking must have people clearly
identified and centered across the lifecycle of service. The interactions between
service providers and service consumers play a crucial role in the process of
transformation of the customer’s needs utilizing the operations’ resources. The value
of service lies along with the process trajectory throughout the lifecycle of service.
Therefore, the behavior of systems of a sociotechnical service system should be well
designed, managed, and operated with the full support of Service Science (Spohrer
and Riechen, 2006; Qiu et al., 2007; Qiu, 2009), so that an effective and satisfactory
service path toward the realization of business objectives can be formed in an
optimal manner. A service path is nothing but a sequence of relevant service business
activities, which typically manifest themselves to a customer as an event-based
series of service encounters.
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Despite the recognition of the importance of service research, the shift to focus
on disparate and global-scale services (Karmarkar, 2004) and the servitization of
products (Chase and Erikson, 1989) to compete in the service-led global market has
created an education and research gap (IBM, 2004; IBM Palisade Summit Report,
2006; Dietrich and Harrison, 2006). The gap has not been fully filled largely because
of the granted physical goods-dominant thinking and the prior lack of the means
that allowed us to fully explore the people-centric systemic interactions and their
sociotechnical impacts on service system dynamics in the service research. Accord-
ing to Spohrer et al. (2007), “the role of people, technology, shared information, as
well as the role of customer input in production processes and the application of
competence to benefit others must be described and defined.”

In summary, the science of service, or service science, must be explored, clearly
defined, and well developed. When the discovered service theories, laws, and princi-
ples are applied in practice, practitioners can effectively manage and control systemic
behavior and leverage sociotechnical effects in a service system, so that the system
can be scientifically and wisely guided to maneuver throughout the process-driven
service lifecycle to create, develop, and deliver valuable, beneficial, and/or competi-
tive services.

3.2 SERVICE AS A PROCESS OF TRANSFORMATION

From the preceding chapters, we understand that the word of “service” has many
connotations, which varies with business domains and settings. A very good paper
from Morris and Johnston (1987) provides a great discussion on the inherent variabil-
ity between manufacturing and service operations management. They classify three
types of general production operations, characterized by the inputs that are processed
rather than the outputs of the processing operations: material processing operations
(MPOs) (Figure 3.1a), customer processing operations (CPOs) (Figure 3.1b), and
information processing operations (IPOs).

Morris and Johnston further discuss the differences among the three types of
general production operations. They differentiate service from manufacturing by
the nature of the thing that is processed. The CPO acts upon a customer to create
sociotechnical and economic effects on the customer. The IPO processes information
to convert it into a desirable form. The MPO processes input materials and then
produces goods. Manufacturing organizations are largely MPO-based entities.
Service firms are then mainly CPO-based. They argue that issues such as capacity
planning, operations planning and control, inventory or queue management, and
quality control must be considered in each of the three types of operations. However,
as service is inherently different from manufacturing, the inherent difference must
be well considered in service operations and management by service organizations
to ensure their successes in business.

Figure 3.1a uses the simple and traditional three categories of resources: natu-
ral, human, and manufactured or infrastructural resources to highlight the inherent
nature of goods-dominant production operations in which materials are the input.



SERVICE AS A PROCESS OF TRANSFORMATION 65

Manufactured
or
infrastructural

(MPO)

# Production *
operations

Manufactured or
infrastructural

needs

FIGURE 3.1 Goods-dominant production operations versus service-oriented transformation.
(a) Goods-dominant production operations in the resource model and (b) service-oriented trans-
formation in the five capitals model.

Natural resources essentially are the source of raw materials. Human resources con-
sist of human efforts provided in the transformation of the materials into physical
products. Surely, manufactured or infrastructural resources, consisting of man-made
goods or means of production (e.g., machinery, buildings, computers, networks, and
instruments), must be utilized in the processing operations to make the transformation
cost-effective and efficient (Morris and Johnston, 1987; Samuelson and Nordhaus,
2009; Sullivan et al., 2011).

As discussed in Chapter 2, the economic shift from manufacturing to service
entails a disruptive change in business, transforming the way business would
operate in the service-led economy. A process of transformation that focuses on
people-centric service encounters surely becomes the organizational and business
core in a service organization. Table 3.1 highlights the disruptive change and shows
the focus shift in service business operations and management. The intangibility,
heterogeneity, simultaneity, perishability, customer participation, and cocreation are



66 THE NEED FOR THE SCIENCE OF SERVICE

TABLE 3.1 Main Characteristics Comparison
Between Service and Goods

Focus Service Goods
Production Cocreated Produced
Variability Heterogeneous Homogeneous
Physicality Intangible Tangible
Product Perishable Imperishable
Satisfaction Expectation-related  Utility-related

the key commonalities across disparate services businesses (Sampson and Froehle,
2006).

In response to the social, political, economic, and environmental issues in today’s
globalized economy, the Forum for the Future (FftF) as a nonprofit organization
proposes the five capitals model, a framework for sustainability. In addition to the tra-
ditional three categories of resources, the five capitals model further includes social
and financial capitals as shown in Figure 3.1b. The five capitals model provides a
basis for organizations to consider the impact of its business activities on each of the
capitals in an integrated manner. As a result, this resource model allows organizations
to implement a responsible and balanced business model to ensure their sustainable
outcomes in the long run (FftF, 2012).

On the basis of the definition of service concluded in Chapter 2, service is essen-
tially an application of relevant knowledge, skills, and experiences and manifests
itself to customers as a service encounter chain that substantively reveals the cocre-
ation of benefits, respectively, for service providers and customers. As the service
encounter chain is essentially created and managed through a process of transforma-
tion as illustrated in Figure 3.1b, a good understanding of social and human capitals
in an organization becomes important (Lepak and Snell, 2002). According to the FftF
(2012), human and social capitals are well defined as follows:

e “Human capital incorporates the health, knowledge, skills, intellectual outputs,
motivation and capacity for relationships of the individual. Human Capital is
also about joy, passion, empathy and spirituality.”

e “Social capital is any value added to the activities and economic outputs
of an organization by human relationships, partnerships and co-operation.
For example networks, communication channels, families, communities,
businesses, trade unions, schools and voluntary organizations as well as social
norms, values and trust.”

Simply put, we must emphasize cocreation-oriented business activities between
service providers and service consumers throughout the service lifecycle. More
specifically, people’s social, physiological, and psychological traits must be fully and
explicitly explored, understood, and incorporated into the process of transformation
of customers’ sociotechnical needs by service organizations for competitive and
sustainable outcomes.
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From the early discussion, we understand that because CPO is the rudimentary
business operational paradigm in service organizations, service-oriented operations
must focus on transforming “customers” instead of materials that are used in MPO. In
other words, the shift from materials to “customers” as the input to CPO indicates that
customers’ sociotechnical needs should be the main concerns in a service-oriented
transformation. In service business, a service thus is a process of transformation of
customers’ sociotechnical needs with the support of operations resources, foster-
ing and operating positive service encounters to meet the needs of customers and
providers. Therefore, capturing customer’s needs and leveraging customers’ partici-
pations in the process of transformation of customers’ sociotechnical needs truly play
a key role in service operations and management.

3.3 FORMATION OF SERVICE ENCOUNTERS NETWORKS

Now it is well understood that service is a transformation process that takes “cus-
tomer” as its input. Both provider-side and customer-side people must be involved in
an interactive manner, applying relevant knowledge, skills, and experiences to cocre-
ate benefits, respectively, for service providers and customers. For a given service, the
interactions, service encounters, essentially function as the delivery mechanism of
rendering the promised service. Therefore, we must have a full understanding of ser-
vice encounters in order to grope for a new approach to a creative and comprehensive
study of service science.

Let us briefly review what we discussed about a service encounter in the preceding
chapters. A service encounter essentially is a social and transactional interaction in
which a service provider performs a service activity beneficial to its corresponding
service customer. To a service customer, a service encounter is a moment of truth for
the wanted service with which the customer interacts. To a service provider, a service
encounter is an act of communicating and rendering the promise.

The PDGroup project service example in Chapter 2 is a good source for us to
revisit how service encounters are crucial in delivering a successful and satisfactory
service. Throughout the project cycle, we briefly discussed some indispensable inter-
actions between different groups of consultants from the PDGroup and employees
from the ChemGlobalService who are located across different continents. Here, we
would like to emphasize the challenges and discuss what might impact the outcomes
of the PDGroup project service in both a short term and the long run.

Assume that ChemGlobalService initiated the first interaction by consulting with
the PDGroup for a possible project service. A memorandum of understanding or pre-
liminary service agreement might be written before the project got started. A project
draft specification would then be brainstormed when the top-level management group
from the PDGroup met with a group of customer representatives from ChemGlob-
alService. The customer-side participants from the organization- and unit-level at
different facilities of the ChemGlobalService would be critical for identifying the
challenges at the systems level. Onsite visits might also be needed, focusing on col-
lecting the detailed requirements at the operations level. A final service agreement
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FIGURE 3.2 An instance of service derived from a service encounter graph.

is typically signed off during this stage. A series of service encounters that occurred
along with the progression of the project development form a service encounter chain
(Figure 3.2), which is essentially described as an instance of a service encounter graph
in theory.

At the design and development phase in the PDGroup project service example,
numerous direct and productive interactions would be essential to ensure that the
technical and nontechnical requirements would be fully considered. For instance, the
project specification would be revised and further enriched after this phase was kicked
off. Unless the project is completed, it is typical that the specification would keep
changing to some extent. Surely each revision would be the outcome of many onsite
or virtual meetings among related representatives from the ChemGlobalService and
all teams, that is, Team A to Team G, from the PDGroup. Effective communication
means should be established so that customer representatives could be directly or
indirectly contacted by PDGroup project group members whenever additional end
users’ inputs are needed.

The most intensive and productive interactions throughout the service lifecycle in
the PDGroup project service example should occur at its delivery, operations, and
monitoring phase. Most likely, people from Teams A, B, C, D, and E would have to
be involved. The PDGroup must make sure that end users will be well trained; the



FORMATION OF SERVICE ENCOUNTERS NETWORKS 69

daily business operations would thus be well coordinated and monitored among three
facilities. Frequently, service encounters at this phase would be direct and physical.
In fact, the study of service quality in this phase by the literature has been voluminous
as scholars and practitioners around the world have paid exceeding attention to these
direct interactions that must occur in delivering services and to how these service
encounters impact the perceived service quality by both the service providers and
the service customers (Czepiel et al., 1985; Parasuraman et al., 1988; Czepiel, 1990;
Bitner et al., 1990; Bitner et al., 1997; Bradley et al., 2010).

At the optimization phase in the PDGroup project service example, many pro-
ductive interactions should also be required to ensure that the weakness of the deliv-
ered integration project and occurred service encounters would be well and promptly
identified. In particular, Teams A and G would have more interaction with related rep-
resentatives from ChemGlobalService, aimed at understanding the weakness of the
deployed solution and identifying new additions in support of the ongoing changes
of business operations and management.

For any given phase in the service lifecycle, the literature has shown many
outstanding works. For instance, the technical requirements within services are most
likely materialized in service products with the support of operations resources.
How service encounters substantially impact perceived service quality in a variety
of dimensions from the perspectives of the service providers, customers, or both has
been well studied (Taylor, 1977; Parasuraman et al., 1988; Bitner, 1990; Bitner, 1992;
Chase and Dasu, 2001; Svensson, 2002; Bradley et al., 2010). However, these human
interactions, in general, have not well explored as they have not been considered
throughout the service lifecycle in an integrative and collaborative manner. In other
words, how these intensive and broad interactions at one phase impact other phases
of service provision have been largely ignored so far in service research. We must
rethink service encounters by integrating these human interactions into a service
encounter chain, from beginning to end across the service lifecycle, so that we can
look into services defined in this book using a holistic, systems, and integrative
approach (Qiu, 2013b).

To extend the popular cross-section service quality studies in the literature, Svens-
son (2004) proposes a framework for exploring sequential service quality in service
encounter chains, that is, examining the consecutive service performances in a series
of service encounters during the service delivery processes. Conceptually, Svensson
provides a customized six-dimensional construct of sequential service quality to high-
light the importance of time, context, and performance threshold in service encounter
chains. Although Svensson’s conceptual work has not well validated empirically or
theoretically, the service encounter chain concept certainly sheds some light on our
groping for an alternative direction of further developing service science.

“At the heart of every service is the service encounter” (Heskett et al., 1990, p. 2).
To develop a holistic, systemic, and integrative approach to the scientific study of
service, the concept of service encounters should be further extended from the old one
focusing on the study of service quality and satisfaction at the delivery, operations,
and monitoring phase to a new one spanning the total service lifecycle. In other words,
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FIGURE 3.3 Service encounter chains to form a service encounter analytic network.

all interactions between the service providers and the customers as a whole across the
service lifecycle should be explored and analyzed.

The first three service encounters in the middle instance shown in Figure 3.3 pro-
vides a graphic view of the occurrence of these types of service encounters at the mar-
ket, discovery, and strategy phase in the PDGroup project service example. They will
surely, sequentially, and substantially impact the service quality and value perceived
by customers in the later phases, directly or indirectly. Put in a broader context, for
a given service encounter chain, essentially, the preceding service encounters impact
the current service encounter and the succeeding ones, psychologically, socially, and
economically.

The effectiveness of the deployed project solution in the above-mentioned example
largely depends on a series of positive and productive service encounters that must
occur in a timely, efficient, and effective manner. At each point of customer interac-
tion, customer experience is the perceived effect of the fulfillments in both functional
and socioemotional dimensions (Durvasula et al., 2005; Chase and Dasu, 2008; Qiu,
2013b). Functional needs are met by performing desired service functions that are
specified in a signed service agreement. Meeting the psychological needs of cus-
tomers and employees becomes extremely challenging as socioemotional needs man-
ifested through an array of psychological needs vary with time, duration, and ser-
vicescape, and individual’s expectation and competency (Bitner, 1990; Bitner, 1992;
Bitner et al., 1994; Bitner et al., 2000; Svensson, 2004; Meyer and Schwager, 2007;
Bradley et al., 2010). Moreover, these psychological needs at a service encounter are
frequently influenced directly and indirectly by the outcomes of the preceding service
encounters as illustrated in Figure 3.3.

As discussed earlier, varieties of service encounters throughout the lifecycle of the
global project development service are collaborative in nature. An individual’s service
lifespan varies with his/her role at work. As a value cocreation and service-oriented
interactive activity, each service encounter certainly makes a difference, positively or
negatively impacting the final outcome of the rendered service (Lloyd and Luk, 2009;
Svensson, 2006). To the service provider as a whole (i.e., PDGroup’s perspective),
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Service encounters network
(SENET)

FIGURE 3.4 An illustration of SENET.

the sum of all the series of service encounters spanning the service lifecycle indeed
creates a service encounters network (SENET) (Figure 3.4). Hence, the values of the
provided service for the provider and the customers largely depend on the efficacy
and effectiveness of planning, operations, and management of the SENET throughout
the lifecycle of service.

3.4 INHERENT NATURE OF SOCIOTECHNICAL SERVICE SYSTEMS

As the world is now all connected economically, technically, and socially, service
organizations must integrate products and services into solutions that are desirable,
amicable, and environmentally sustainable. Because services dominate the developed
economy and radically drive the growth of the world economy, service firms must
continuously improve their service business competitiveness that is clearly charac-
terized by customization, integration, intelligence, and globalization in order to serve
their diversified customers across the continents. Indeed, over the last decade or so
we have witnessed that this new service-oriented social business wave, through lever-
aging the advancement of IT and the diversity of cultures and societies, provides end
users better satisfaction and quality of life—the ultimate prosperity goal of human
being (Palmisano, 2008; Qiu, 2009).

A system, focusing on the interdependence of relationships created in an organiza-
tion, is composed of regularly interacting or interrelating groups of activities within
the organization (STWiki, 2012). From the systems’ perspective, a service system
essentially consists of a number of interacting business domains entities that must be
well coordinated (Qiu, 2007; Qiu, 2013a). A service system can simply be a software
application, or a business unit within an organization, from a project team, business
department, to a global division; it can be a firm, institution, governmental agency,
town, city or nation; it can also be a composition of numerous collaboratively con-
nected service entities within and/or across organizations. No matter what a service
system is, small or large, individual or composed, and intra- or interconnected, it must
radically consist of people, technologies, infrastructures, and processes of service
operations and management (Spohrer et al., 2007; Spohrer, 2009).
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Generally speaking, a competitive service organization is a well-built, controlled,
and managed service system. The systems view of a service organization is then a
perspective of looking at the service organization as a collection of business domain
systems that create a whole, allowing us to understand and orchestrate the interacting
activities among these business domains systems. As discussed earlier, today’s com-
petitive service organizations must put people (customers and employees) rather than
physical goods in the center of their organizational structures and operations. More-
over, real-time explorations of human behaviors and sociopsychological dynamics
within services become essential for service organizations to stay competitive in the
information era.

Because service firms must focus on engineering and delivering services using
all available means to meet both technical functional and socioeconomic needs and
accordingly realize respective values for both providers and consumers, service firms
essentially are social-technical service systems. The fast advancement in distributed
computing and interconnected network has significantly increased the role and power
of IT and communications, transforming the ways how the service industry operates.
We are sure that the science of service can be fully developed in the near future. We
believe that service firms can be realistically operated as effective socio-technical
service systems using service-dominant thinking while leveraging the increased flex-
ibility, responsiveness, and capability of service business operations and management
(Qiu, 2013a), resulting in improving business operational productivities and deliver-
ing new high levels of job and customer satisfaction (Qiu, 2013b).

As the world is becoming better instrumented and interconnected, and more intelli-
gent, a service system must be people-centric, information-enabled, service-oriented,
and satisfaction-focused; it should encourage and cultivate people to collaborate and
innovate (Qiu, 2009). The incorporation of the five-capital model into the process of
transformation or service provision provides a clear and conceptual illustration of a
sustainable socio-technical service system (Figure 3.5).

No matter what service is conceived, designed, developed, and delivered, whether
the functional and socioeconomical needs are fully met and the served customer
is completely satisfied rely on the efficient, effective, and smart operations of its
service-oriented value delivery network, that is, an integrated and collaborated hetero-
geneous service system (please refer to Figure 3.2). It is well known that competitive
systems are not always at equilibrium as time goes; they are very dynamic and adap-
tive. A service organization as a service system or ecosystem surely becomes more
integrated and capable while more dynamic, complicated, and challenging than ever
before (Qiu, 2009).

“Indeed, almost anything from people, object, to process, for any organization,
large or small—can become digitally aware and networked” (Palmisano, 2008). On
one hand, the world becomes smaller, flatter, and smarter, which creates more oppor-
tunities and enormous promise; on the other hand, more challenges and issues appear
in many aspects from business strategy, marketing, modeling, innovations, design,
engineering, to operations and management in order for businesses to stay competi-
tive in a globally integrated economy. Consequently, an enterprise has to rethink its
operational and organizational structure by focusing on people (e.g., implementing a
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novel approach to overcoming social and cultural barriers to cultivate and enhance the
cultures of cocreation, collaboration, and innovations), so as to ensure the prompt and
cost-effective development and delivery of competitive and satisfactory services for
customers throughout its geographically dispersed while digitally integrated dynamic
service systems (Qiu, 2009). More detailed discussions of digitalization of service
systems will be provided in the next section.

In summary, regardless of the complexity and type of service provision that is
enabled by a service system, it is typical that a service consists of a series of social
and transactional interactions. We understand that the series of service encounters
can be direct or indirect, consecutive or intermittent, physical or virtual, and brief or
intensive. Regardless of the occurring time and servicescape of a service encounter,
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each service encounter that constitutes the offered service plays its unique role in
contributing to the final service outcomes. The value of service indeed relies on
the sociotechnical efficacy and effectiveness of the total occurred service encounters
throughout the service lifecycle. The successful operation of a service system thus
largely depends on whether its formed SENET-oriented operations can be well per-
formed, monitored, and controlled. Therefore, service systems must be efficiently and
cost-effectively managed, realizing their business objectives and goals tactically and
strategically.

3.5 DIGITALIZATION OF SERVICE SYSTEMS

Enterprises have benefited from building collaborative partnerships with geograph-
ically dispersed partners. Hence, businesses are frequently operated under the
umbrella of global virtual enterprises. This becomes a common practice as enter-
prises can fully leverage the best-of-breed goods and service components at a more
competitive price while meeting the changing needs of today’s on-demand business
environment. As the competition in the global economy unceasingly intensifies,
without exception, service organizations must leverage their digital connections to
scale and transform, internally and externally, so that they can meet their consumers’
fluctuating demand for innovation, flexibility, and shorter lead time of their provided
services (Chesbrough, 2011a).

Internally, business domain or enterprise-wide information systems in support
of all aspects of business operations and management in an organization are
essential (Figure 3.6). It is the information technology (IT) that enables real-time
information flow. Consequently, the right data and information in the right context
can be delivered to the right user (e.g., people, machine, device, component, etc.) at
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consume services
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FIGURE 3.6 Information systems in support of all business domains in organizations.
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the right place and right time, facilitating efficient and effective coordination across
business domains within the organization. For instance, the top management can
pinpoint business weakness areas and make the informed decisions accordingly with
the support of the real-time information on sales, finances, production, and resource
utilization of the organization. In general, the enabled and fostered coordination
among business domains results in the substantial increase of the degree of business
process automation, the continual increment of production productivity and services
quality, the reduction of service lead time, and the improvement of job and customer
satisfaction (Qiu, 2007; Berman, 2012; Qiu, 2013a).

Because a variety of devices, hardware, and software become network aware,
almost everything is currently capable of being handled through the networks. Ser-
vices can be completed onsite if necessary; while many tasks or functional e-service
components can also be done remotely or even self-performed over the Internet.
Indeed, at the end of the day, end users do not care about how and where the prod-
ucts and services were made or engineered, by whom, and how they were delivered,;
what the end users or consumers essentially care about is that their functional and
sociopsychological needs are met in a satisfactory manner. In today’s globalized and
service-led economy, it is the total customer satisfaction and loyalty that drives further
and more sales.

Under the unceasingly increased pressure of market competitions, organizations
have to be capable of offering and delivering services fast and cost-effectively.
In an organization, the employed business operations are essentially derived from
its adopted corporate best practices. Managerially, daily business operations are
largely reflected and driven by varieties of domain-based business activities that are
logically grouped as an array of business processes. Operationally, these business
processes are mainly executed by its employees with the support of the deployed
enterprise information systems across the organization. A significant portion of
business operations might be fully or partially automated by complying with an array
of predefined business processes. However, it is also normal for an organization to
have a number of ad hoc business processes in operation to meet the uncertain or
changing needs of employees and customers. Therefore, the enterprise information
systems in use in the organization must be efficient, adaptable, ready for integration,
and easy to make changes in order for the organization to stay competitive in
business from time to time (Qiu, 2013a).

In a service organization, business processes are fully involved with people, tools,
and information. Information technology (IT) makes possible the digitalization of
the whole organization or socio-technical service system from the systems’ perspec-
tive. As shown in Figure 3.7, the realization of dynamic, collaborative, and connected
ways of business operations with the support of well-integrated enterprise informa-
tion systems defines smarter working practices, resulting in greater agility than ever
before in business (Pearson et al., 2010; Qiu, 2013a):

e Dynamic. Instead of retaining static and rigid ways of executing business opera-
tions, organizations full of processes, people, and information should be capable
of being adjusted rapidly to the changing needs of employees and customers.
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o Collaborative. Instead of relying on a monolithic system (or so-called a
monopoly business model), organizations apply best-of-breed service models
in practice, focusing on the capability of fully leveraging resources (including
people, tools, and information) to share insights, solve problems, and cooperate
business operations, internally and externally.

e Connected. Telecommunications and networked computers make possible the
delivery of the right data and information to the right users at the point of
need, regardless of time and location. The world becomes flattened. People and
communities are more connected than ever before, so are the business opera-
tions across organizations nationally and/or internationally, which surely make
today’s business operations naturally collaborative across organizations, nation-
ally and/or internationally.

Digitalization of service systems makes possible for us to capture and understand
customer experience in service provision in a comprehensive manner (Drogseth,
2012; Ahlquist and Saagar, 2013). Over the years, we have seen that data are
overwhelming everywhere and data volumes are exponentially growing year by year.
However, the majority of data coming from disparate and heterogeneous sources
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are either semistructured or unstructured; thus, conventional approaches and tools
that were designed to work with large structured data sets simply cannot handle
this big data. New analytic methodologies and frameworks must be explored and
introduced to the market to help service organizations bring order to the big data
from diverse sources and thus harness the power of the big data. By doing so, service
organizations can glean the insights and values and also grope for new opportu-
nities that were previously unattainable. This is particularly critical for service
organizations to implement SENET-oriented service systems because of the fact
that the people behavioral data are typically overwhelming and utterly unstructured
(Figure 3.8).

Indeed, the economic globalization has been accelerated with the advancement of
networking and computing technologies over the past two decades or so. IT currently
plays a more and more critical role in enabling and supporting business and soci-
etal development collaborations across the world. Service organizations can lever-
age the five capitals in an effective and sustainable manner. Particularly, world-class
service organizations must take advantage of human capitals including the cultural
diversity and focused-area talents to deliver satisfactory services across the conti-
nents. Nowadays, not only service organizations but also competitive manufacturers
eagerly embrace service-led business models to build and sustain highly profitable
service-oriented businesses. They take advantage of their own unique ways of mar-
keting, engineering, and application expertise and shift gears toward creating superior
outcomes to best meet their customers’ functional and sociopsychological needs in
order to outperform their competitors (Rangaswamy and Pal, 2005; Qiu, 2007).
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Distributed computing and interconnected networks have made IT ubiquitous and
pervasive over the years, and thus have significantly increased the capacity and capa-
bility of IT in service organizations. Information-enabled systems have continuously
increased the flexibility, responsiveness, and capability of business operations. As a
result, competitive service organizations have unceasingly improved their productiv-
ities and job/customer satisfactions. Regardless of the involved service complexity
and nature, a service organization makes every effort to make the organization as a
sustainable sociotechnical process-driven service system (Figure 3.9), so as to join
and stay in the world-class business club.
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As discussed earlier, with the push of ongoing “industrialization” of the informa-
tion technologies, digitalizing information across all business domains in organiza-
tions allows the information on service provision to be fully preserved, accessed, and
shared within or across organizations. By creating integrated, scalable, and adaptable
value networks through collaborating with geographically dispersed business part-
ners, service organizations are capable of delivering their service-led total solutions
to customers efficiently and cost-effectively. Note that the value of a delivered service
lies in its ability to satisfy an end user’s functional and sociopsychological need,
which apparently is not strictly seen in the physical attributes and technical charac-
teristics of the provided product or the technical functions of the delivered service.

3.6 AN INNOVATIVE APPROACH TO DEVELOPING
SERVICE SCIENCE

As discussed earlier, today’s service concept has dramatically evolved beyond the
traditional nonagricultural and/or nonmanufacturing performance in delivering cus-
tomers’ benefits. For example, many new emerging high value areas, such as IT
outsourcing, after-sales training, on-demand innovations consulting (e.g., consulting
services that help customers innovate and improve their product designs, business
processes, goods and services delivery operations, and IT systems’ efficiency and
effectiveness), are well recognized as services, drawing substantial attention from
many industrial bellwethers. As a result, the service sector nowadays covers from
commercial transportation, logistics and distribution, health care delivery, training
and education, financial engineering, e-commerce, retailing, hospitality and enter-
tainment, issuance, supply chain, enterprise knowledge discovery, transformation and
delivery, to a variety of high tech and high value consulting services across different
industries.

Regardless of service business types, “service drives sale” is not a secret in the cur-
rent service-led economy. On one hand, unique and satisfactory services differentiate
an organization from its competitors; on the other hand, delivery of highly satisfac-
tory services frequently drives more product or service sales for the organization to
outperform in its marketplace. As the shift from manufacturing to services becomes
inescapable from the developed countries to the developing countries, organizations
are gradually embracing for service-oriented business models by defining and sell-
ing anything as a service. Note that the service-led economy not only conceptualizes
a quantitative increase in the percentage of GDP, more importantly, also indicates a
substantive shift in which the service sector must become a main driving engine for
future economy growth and innovation.

3.6.1 Service Value Chains in the Service Encounter Perspective

As discussed in the preceding chapters, regardless of many definitions of service
existing in the literature, all definitions are more or less based on the same fundamen-
tal concept. That is, service is considered as an application of relevant knowledge,
skills, and experiences to cocreate benefits, respectively, for service providers



80 THE NEED FOR THE SCIENCE OF SERVICE

and customers. To a customer, the encounter of a service or “moment of truth”
frequently is the service in the customer’s perspective (Bitner et al., 1990). However,
from the perspective of a service system, service is a process of transformation of
the customer’s needs utilizing the operations’ resources, in which dimensions of
customer experience manifest themselves in the themes of a service encounter or
service encounter chain.

Centered at both provider-side and consumer-side people in services, service
encounters are mainly interaction-focused and inherently dyadic and collaborative
both socially and psychologically (Shostack, 1985; Solomon et al., 1985; Lu et al.,
2009; Schneider and Bowen, 2010). Surely it is a service encounter that enables the
necessary manifest function that engages the providers and the customers in order
to show the “truth” of service. For example, consumers are the customers in the
retailing service sector; students are the customers in educational service systems;
patients then are the customers in health care delivery systems. Service is a process
of transformation of customer needs; service takes time to complete, resulting
in reciprocal influence between service providers and customers. In the extant
literature, service encounters within a service largely considered all interacting
activities involved in its corresponding service delivery process. In this book, we
advocate that a service organization should explore all service encounters across the
lifecycle of service, groping for the optimal opportunities and outcomes in services
to stay competitive in its marketplace.

The quality of a provider’s services is the overall perception that results from com-
paring the provider’s actual performance with the customers’ general expectations of
how providers in that industry should perform. More specifically, customers’ satis-
faction is mainly determined by their experience with the service provider; users’
experience in turn is their perception based on their experienced service encounters.
Empirical studies affirm the fundamental role of the service encounters in evaluat-
ing the overall quality and satisfaction with services (Parasuraman et al., 1985, 1988;
Bitner et al., 1990). Significant research on the service profit chain has indeed revealed
the changing, complex, cascading, and highly correlated relationships among job sat-
isfaction, customer satisfaction and loyalty, and business profitability in service firms
(Bolton and Drew, 1991; Heskett et al., 1994; Zeithaml, 2000; Lovelock and Wirtz,
2007; Gracia et al., 2010). In other words, the service profit (or value) chain for a ser-
vice provider relies on the creation of loyal customers through experiencing excellent
service encounters (Figure 3.10).

This new and emerging field is truly interdisciplinary in nature, and explores new
frontiers of research in the service research arena. As this book’s attempt is to estab-
lish the foundation for understanding of future competitiveness in services, we must
have a new viable approach by taking a new and innovative path to study services.
In manufacturing, products are central to both manufacturers and customers. When
we trace the lifecycle of products, we can essentially analyze and understand how
the manufacturing businesses have been operated (Qiu and Joshi, 1999). By the same
token, service encounters are central to providers and customers in service businesses.
Therefore, if we can trace the lifecycle of services, we can also analyze and under-
stand how the service businesses have been operated. Ultimately, if we can track
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and understand service encounters well, we then have opportunities to develop and
manage service businesses as desired.

To identify and develop a new approach to explore the science of service, surely
it is wise for us to recapture what we have discussed and concluded so far in this
chapter. By doing so, we can ensure that the direction of our proposed approach can
be articulated in a profound and comprehensive manner. Here comes a list of our
understandings of services and service systems in today and the future’s globalized
service-led economy:

e Sociotechnical Perspective. A service organization that offers and delivers ser-
vices is essentially and holistically functioning as a service system. Truly, phys-
ical goods are the conduits of service provision. We understand that human and
social capitals play an essential role in service provision. Therefore, we have to
develop and manage efficient, effective, and smart operations of an integrated
and collaborated sociotechnical service system that human and social capitals
can be fully leveraged in service provision (Figure 3.9).

e [nteractive—cocreative Perspective. Indeed, service provider-side and
customer-side people must interact and hence cocreate the value of service.
In other words, service encounters are central to providers and customers
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in the process of service provision; the dynamics of service offering and
delivering processes largely represents the systemic behaviors of service
systems in service business (Figure 3.9).

Service Encounter Network Perspective. When we look into service provision
over its offering and delivering time horizon, we find that the inherently interac-
tive and collaborative nature among service providers and customers highlights
the dynamics of the service value delivery networks. Hence, the formed ser-
vice encounter networks in service provision can be modeled to describe the
processes of transformation of customer needs in service operations and man-
agement across the service value delivery networks. As a result, by analyzing
the dynamics of service encounter networks, we can interpret and understand
the dynamics of corresponding service systems (Figure 3.9).

e Holistic or Systemic Perspective. Across the lifecycle of service, the dynamics

of service encounter networks substantively depends on how 8 Ps are managed
from stage to stage, meeting changing needs under different business circum-
stances, such as marketing, operations and management, and delivery. In other
words, the priority of an individual P within 8 Ps might shift from stage to stage
throughout the service lifecycle. When a service is performed, its customer
and provider interact with each other, directly or indirectly, consecutively or
intermittently, physically or virtually, briefly or intensively, during the process
of performing the service. Therefore, 8 Ps must be fully leveraged for optimal
service outcomes. That is to say, it must be explored in a holistic or systemic
perspective (Figure 3.10).

Computational Thinking and Analytics Perspective. The intelligent connection
of people, processes, data, and things makes possible capturing and abstracting
of the behavioral dynamics of service encounter networks in a meaningful way
so that the changing needs of service customers can be well analyzed and opti-
mally aligned with the business objectives of service providers (Figure 3.10).

With the above-mentioned understandings, it becomes essential for us to adopt

service-dominant thinking and technically leverage digitalization and intelligent con-
nections to explore services and accordingly service systems. When we investigate
a systemic approach to explore service science, it now becomes clear that we must
take the following key concepts into our considerations:

e It must be process-driven and people-centric. Once again, service is a process

of transformation of the customer’s needs utilizing the operations’ resources, in
which dimensions of customer experience manifest themselves in the themes of
a service encounter or service encounter chain. As compared to manufacturing,
service is people-centric, which must be cocreated by customers and providers.
It must be holistic. The holistic or systemic viewpoint focuses on the “big pic-
ture” and the long-range view of systems dynamics, looking at a service organi-
zation as a collection of domain systems that constitute a whole. The systematic
view allows us to see how each and every service activities is operated. We ana-
lyze the efficiency and effectiveness of each activity and accordingly control and
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manage them in a decisive manner. By paying attention to the whole, a
holistic perspective thus allows us to understand and orchestrate service
encounters among business domains across the service lifecycle.

e [t must utilize computational thinking. Computational thinking that fully lever-
ages today’s ubiquitous digitalized information, computing capability and com-
putational power has evolved as an optimal way of solving problems, designing
systems, and understanding human behavior. Computational thinking promotes
qualitative and quantitative thinking in terms of abstractions, modeling, algo-
rithms, and understanding the consequences of scale and adaptation, not only
for reasons of efficiency and effectiveness but also for economic and social
reasons.

3.6.2 A Systemic and Lifecycle Approach to Exploring Service

The prior lack of means to monitor and capture people’s dynamics throughout the
service lifecycle has prohibited us from gaining insights into the service encounter
chains or networks. Promisingly, the rapid development of digitization and network-
ing technologies has made possible the needed means and methods to change this.
From all the previous discussions, we conclude that one of the approaches to the
explorations of services can be oriented to service encounters. We also understand that
the adopted approach should be process-driven, people-centric, and holistic, while
leveraging computational thinking.

Now is surely the time for us to explore service science by rethinking service
encounters and study those social and transactional interactions in a deeper and more
sophisticated manner than ever before. Let us briefly discuss what we could and
should explore to optimize the service profit chain from the perspective of a service
lifecycle (Figure 3.10).

It is worth pointing out that the Agile Project Management (APM) Group Limited
in United Kingdom has pioneered a lot of IT service management studies with
a focus on quality, integrity, and the cultivation of international best practice for
knowledge-based workers. By focusing on IT service management, the APM Group
publishes Information Technology and Infrastructure Library (ITIL) that defines
five phases of IT service lifecycle, service strategy, design, transition, operation,
and continual service improvement (ITIL, 2011). ITIL essentially provides compre-
hensive guidelines throughout the phases for aligning IT services with the needs of
business. Note that the defined phases and the provided corresponding guidelines,
based on goods-dominant thinking, essentially are product-oriented. Surely they
can be well applied to the development and management of information-enabled
solution products through fully leveraging the fast advancement of computing
and networking technologies. In the following discussion, we present a high level
guideline for executing service business by referring to the defined phases and the
provided corresponding guidelines in ITIL v3 (ITIL, 2011). However, evolving
from goods-dominant thinking, we use service-dominant thinking to define the new
guideline with a focus of the means and methods to trace, control, and manage
service encounters throughout the service lifecycles.
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At the market, discovery, and strategy process stage, a service provider must iden-
tify and discover the current needs and ongoing trends in its serving marketplaces
(Rust et al., 2004), and correspondingly develop and prepare its strategic and oper-
ational resources for business execution. It is critical for the provider to understand
its operational capability and how to utilize and develop its capability, and hence
determine its innovative and competitive service portfolios. Innovation is the highest
priority (Chesbrough, 2011a). The provider should leverage all the potential inter-
actions with current or prospective customers to capture their utilitarian needs and
understand what would impact their sociopsychological needs. In particular, a ser-
vice provider must now take advantage of the big data that are amassed on online
social networks because online social networks have given rise to a new breed of
monitoring and analytical means and methods. By digging into while parsing the
cacophony of voices and conversations to uncover actionable information relevant to
the provider’s service offerings, social-media-based analytics can be well applied at
this stage to help reveal needs and patterns and identify trends in its designated and
potential service marketplaces (Schaeffer, 2011).

To make sure that a provider can well execute the market, discovery, and strategy
process stage of a service, the provider should have done at least the following tasks:

e Defining Service Value Propositions. The values of services to the provider
and customers must be simultaneously defined using the appropriate marketing
mindset; service utilities and warranties shall be clearly identified in a deliver-
able manner.

e Planning Supportive Service Resources. Resources and capabilities in support
of service provision across all business domains shall be identified and planned,
including internal business units and external service collaborators.

e Determining Value-Added Service Structures and Corresponding Operational
Trajectories. the dynamics of service systems shall be analyzed and determined
through designing service structures or delivery networks in support of desir-
able, viable, and competitive service value chains.

e Creating a Contingency Plan. This should cover a variety of areas, from
resources, operations, to recoveries, across the service value chains.

To accomplish those fundamental tasks, the provider should look into all 8 Ps at
this stage. However, “People,” “Product,” “Place,” and “Price” are the critical ones;
they must be well understood, identified, and planned. “Partner” could be included
as a critical P in the service mix if the third party would be involved in the service.
“People,” including providers and customers, are central to this stage. It is criti-
cal to meld assurance and empathy items into the service ideas during a service
conceiving process. Therefore, service encounters do occur at this stage. Positive
customers’ involvements and contributions to this stage foster the development of
customer experience excellence, ultimately leading to a great success of the provider’s
service business.

At the design and development stage, a service provider focuses on the design
and development of both the identified innovative service products and the means
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and capabilities of delivering the services. Goods as the necessary conduit of service
provision might be identified or purchased. Both operant and operand resources
(Vargo and Lusch, 2004) should be developed and made ready for service provision.
Processes, policies, and documentation to meet current and future agreed service
requirements must be well designed and developed. The utilitarian needs based on
agreed service requirements vary with services. The specification for a given service
should clearly, completely, and consistently describe its customers’ benefit and
warranty, how the service will be delivered and consumed, and what responsibilities
the provider and customers have during its service provision.

To make sure that a provider can well execute the design and development process
stage of a service, the provider should have completed at least the following tasks:

e Defining and Validating Service Specification. On the basis of the identified
value proposition, detailed service specifications should be defined and vali-
dated. Service-level agreements in great detail are typically finalized at this
stage. Service contracts with partners shall also be finalized if partners are essen-
tial to the service provision.

e Developing and Preparing the Resources. This is critical for the realization of
service value proposition defined at the market, discovery, and strategy process
stage. All needed resources, in particular, the needed social and human capi-
tals (Lepak and Snell, 1999), should be developed and prepared. As compared
to goods, those resources must be well prepared and developed for not only
delivering the specified technical and functional attributes in the service spec-
ifications but also meeting the customers’ dynamic behavioral needs in their
sociopsychological dimensions during the period of service consumption.

o Defining Measurements and Metrics and Developing Corresponding Means for
Collecting the Necessary Performance Data. Unless appropriate measurements
and metrics are clearly defined, the performance of service provision can be
hardly evaluated. Truly, essential tools to collect the necessary performance data
can be hardly developed or acquired without well-defined measurements and
metrics.

To have those fundamental tasks done at this stage, the provider should certainly
look into all 8 Ps as usual. However, “People,” “Product,” and “Process” are the
critical ones; operant resources, products, and processes must be well analyzed and
developed. It is similar to the preceding stage; “Partner” could be included as a criti-
cal P in the service mix if the third party would be involved in the service. Validating
customers’ requirements is the key to having the next stage of a service rolled out
successfully. Without question, employees are central to this stage. Therefore, ser-
vice encounters must occur at this stage. Customers’ involvements and contributions
to this stage truly lays out a sound and solid foundation that helps deliver customer
experience excellence.

At the delivery, operations, and monitoring stage, service providers understand
that this stage of a service significantly manifests itself as service encounters (Chiba,
2012). To many customers, the encounter of a service or “moment of truth” frequently
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is the service in the customer’s perspective (Bitner et al., 1990). In general, service
providers and customers substantively cocreate the values to the customers during
the stage of service delivery and operations. Service operations responsible for all
aspects of delivering and managing the customer service needs over the specified
service period. The delivery and operations should be well monitored and controlled
to ensure that the promised service levels are fully met.

To make sure that a provider can well execute the delivery, operations, and mon-
itoring stage of a service, the provider should have completed at least the following
tasks:

e Educating the Customers. Customers play a critical role in the creation of ser-
vice values. The provider should educate the customers by leveraging all the
means available in today’s information era. The effectiveness of service encoun-
ters highly depends on how much the customers know about the service and
their competencies to consume the service when the service is offered.

e Delivering the Service. This is the interactive point at which the provider and the
customers cocreate the service values. Customer experience with the service is
mainly assessed through both the outcomes and processes of service deliveries
in light of meeting customers’ utilitarian and sociopsychological needs over the
service lifespans in the customers’ perspective.

e Managing and Facilitating the Service Consumption Process. As customer
experience with a service is the perception of meeting customers’ utilitarian
and sociopsychological needs over the service lifespans, the service provider
should make sure that all involved service encounters during this stage of the
service are well managed and facilitated. Service encounters vary with the
8Ps (i.e., service provision mix). Technically, socially, and psychologically,
a personal, optimal, while viable service consumption process for a customer
should be carried out.

e Monitoring the Service and Detecting Ongoing and Potential Service Problems.
The process of cocreating the service should be fully monitored and all the
relevant data are collected, so any issue with the delivery and operations can
be analyzed. In particular, if ongoing unsatisfactory issues can be detected in a
timely manner, promptly, recoverable actions could be taken to compensate the
customers.

To have those fundamental tasks done at this stage, the provider should surely
look into all 8 Ps once again. However, “People,” “Product,” “Place,” “Process,” and
“Physical Evidence” are the critical ones; they must be well understood, identified,
and managed and operated. “Partner” could be included as a critical P in the service
provision mix if the third party would be involved in the service provision. As the
service must be cocreated by both providers and customers, “People” are central to
this stage of delivering the “moments of truth.” The ultimate goal of this stage is to
turn one-time customer into a lifetime customer through managing and delivering
excellent user experience.
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At the optimization and improvement stage, essentially service providers focus
on the continual alignment, adjustment, and innovation of the offered services to
meet the changing customers’ needs. The service providers must keep challenging
themselves in improving the service quality on continual basis, enhancing customer
experience through continual innovation, and increasing the values that customers
and providers can cocreate with the services. Continual service optimization and
improvement is the outcomes of improvement actions that are identified through pre-
defined analysis and optimization modules. Performance data must be collected in
a comprehensive and timely manner. For instance, leveraging service encounter net-
works and/or relevant social networks to uncover complains and weaknesses can help
recover service failures more effective, increase customer satisfaction, improve the
effectiveness of market research efforts, and foster open service innovations (Ches-
brough, 2003; Chesbrough, 2011b). The ultimate business award for us as service
providers will surely be that customers become our service innovators and advocates
over time.

To make sure that a provider can well execute the optimization and improvement
process stage of a service, the provider should have completed at least the following
tasks:

e Understanding and Embracing a High Level Business Vision. Continuing to be
fully engaged with both current and prospective customers is the key to under-
stand the ongoing changes of the business environment in which the provider
is. The provider should be vigilant and readily embrace for the changes and
accordingly define and adjust its high level business vision. The business vision
should be timely and well communicated across the organization.

o Verifying that Measurements and Metrics are Working So that the Current Sit-
uation Can be Truly Assessed. This is a critical step to ensure that the needs
of customers were fully understood and defined measurements and metrics are
appropriate for the needed assessments. Adjustments and changes should be
made if needed.

e Determining the Priorities and Corresponding Plan for Improvement. On the
basis of the assessments of provided services, the priorities for improvement
can be identified. Furthermore, the identified changes from the updated high
level business vision should be well considered in determining the priorities
and corresponding plan for improvement.

e FEnsuring that Actions for Improvement are Embedded into the Organization.
As discussed earlier, a systemic approach is a must in delivering competitive
services in today and the future’s service-led economy. Therefore, the identified
actions for improvement must be embedded into the organization to ensure an
optimal outcome from the adopted improvement measures.

To have those fundamental tasks done at this stage, the provider should unex-
ceptionally look into all 8 Ps as usual. However, “People,” “Place,” “Process,” and
“Physical Evidence” are the critical ones; they must be well understood and analyzed.
“Partner” could also be included as a critical P in the service mix if the third party
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would significantly contribute to the service. Without question, “People,” includ-
ing providers and customers, are continuously centered at this stage. Customers’
involvements and contributions to this stage foster the continual alignment, adjust-
ment, and innovation of the offered services, ultimately leading to a great success of
the provider’s service business.
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Service Science
Fundamentals

At the end of the day, the cocreated total value of a service lies in its ability to satisfy
the needs of its provider-side and customer-side people. Hence, the resource, oper-
ations, and management models of service systems should be centered on the end
users. From the discussions in the preceding chapters, it is understood that both ser-
vice providers and customers are the core elements that constitute a service system,
cocreating services by transforming the customers’ needs with the support of infras-
tructural, financial, social, and natural resources. Even though in a solely self-service
system, we are frequently personifying its serving units and processes to improve our
service effectiveness and customer satisfaction. For instance, personifying allows a
service provider to have empathic and pleasing considerations in service provision
to enrich personal touches. As a result, the service provider can avoid creating apa-
thy and negativity that people might feel when physical machines are only present
in carrying on certain service encounters from the service provider side at a given
time.

As compared to manufacturing that has been mainly centered with physical mat-
ters, services are people-centered. Because the resources in service systems, largely
people, cannot be held. It becomes extremely challenging for us to model the dynam-
ics of service systems. We understand that people participating in service produc-
tion and consumption have physiological and psychological characteristics, cognitive
ability, and sociological constraints (Dietrich and Harrison, 2006). People’s behav-
iors are extremely difficult to model in general. As a result, when we compare studies
between services and manufacturing in the literature, we can easily find that there
generally lacks quantitative modeling of the dynamics of service systems although
the literature has a long history of publishing empirical studies or qualitative research

Service Science: The Foundations of Service Engineering and Management, First Edition. Robin G. Qiu.
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of services or service systems in focused areas, including service market, operations,
and management.

As discussed in the previous chapters, we must use service-dominant thinking to
explore the people-centric and systemic interactions and their impacts on the dynam-
ics of service systems. Bearing in mind that real-time quantitative explorations of
service systems are the ultimate goal in the service research community, we know
that an applicable approach must be process-driven, people-centric, holistic, and com-
putational. Undoubtedly, Service Science as metascience of services must build on
predecessors’ excellent work from many traditional disciplines. Like scores of other
constituent parts of the study of services, Service Science must follow the scientific
method and must be rigorous and scholarly. Service Science must be built upon com-
bining the best of a variety of perspectives into an integrated and interdisciplinary
discovery and analytics of service systems (Larson, 2011; Qiu, 2012).

Because the laws of service radically are a set of rules and guidelines, we can
apply them to founding and fostering further scientific explorations in the field of
service engineering and management. In this chapter, we first explore Service Sci-
ence fundamentals, focusing on finding the laws of service in general. By referring to
Newton’s law of motion that explains and investigates the dynamics of physical
objects and systems, we articulate that a similar set of principles can be deducted
from the dynamics of service. Secondly, we discuss that service-encounter-based
sociophysics wins a focus on the formed service encounter networks to explain
and investigate the dynamics of service systems. Then, we present an overview of
Service Science in a sociophysics perspective. Finally, a brief conclusion will be
provided, highlighting the potential of Service Science in general.

4.1 THE FUNDAMENTAL LAWS OF SERVICE: A SYSTEMIC
VIEWPOINT

“If we don’t know what the laws of service are, or we think they don’t matter, and thus
continually break them, we will pay the consequences.” “Without knowing the laws
of service and how they impact our business, we will most surely fall into chaos, lose
our competitive edge and cease to be profitable” (Meany, 2012). Many scholars and
practitioners (Wyckoff and Maister, 2005) have attempted to put together a system of
rules and guidelines as service laws, aimed at identifying managerial and operational
guidance with scientific rigor for service organizations so as to help them achieve
effective service marketing, management, and operations in practice.

For instance, Meany (2012) compiles the following seven real, concrete service
laws that could assist service organizations to establish managerial guidelines in cul-
tivating their business operations:

o The Law of Customers. “Treat everyone around you like a customer, or someone
else will.”

o The Law of Consistency. “Don’t just make it a priority .... keep it a priority.”
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e The Law of Expectation. “If you are going to assume anything, assume customer
loyalty.”

e The Law of Challenge. “Good customer communication means bridging service
gaps, not falling into them.”

e The Law of Control. “If your house is in order, your customer’s house is in
order.”

e The Law of Image. “Nobody knows where the beef is without the sizzle.”
e The Law of The Basics. “First things first, second things not at all.”

In theory, the provided effective guidance helps service organizations improve
their competitiveness and profitability so as to enjoy long-term success in their respec-
tive industries.

In general, law is a system of rules and guidelines that are enforced to control and
govern social behavior. There are varieties of laws and regulations. The discussions on
the distinctions of public and private laws, nationally and internationally, are certainly
beyond the scope of this book. As we are interested in the rules and guidelines that
can be applied to service engineering and management in general, we essentially
focus on finding the principles that can scientifically guide us to enable and govern
service offerings in a repeatable, competitive, and profitable manner. According to
the Oxford English dictionary (Oxford, 2001), a physical law or scientific law in the
physical world is “a theoretical principle deduced from particular facts, applicable
to a defined group or class of phenomena, and expressible by the statement that a
particular phenomenon always occurs if certain conditions be present.”

Before we fully delve into the compilation of the fundamental laws of service, we
can briefly illustrate the similarity and dissimilarity between the motion of a physical
object and the user experience perceived from a service. In physics, the action and
reaction between two objects define how these two objects interact. Similarly, the
action (or request) and reaction (or response) in cocreating the benefits of the service
then define how service provider-side and customer-side people execute the essential
social and transactional interaction within the process of transformation of the needs
of customers. Furthermore, the motion state change of a physical object is due to
the fact that there is an external force applied to the object. Similarly, the change
of user experience perceived from a service is due to the fact that there is an extra
effort applied to the service. However, an exact relationship between force, mass,
and acceleration can be defined for the motion of a physical object. The perceived
user experience holds a similar measure but is mainly subjective in nature. Hence,
we must look into these challenges next in a comprehensive manner.

4.1.1 Newton’s Three Laws of Motion

An excellent example of physical laws is Newton’s three laws of motion. According
to Wikipedia (NewtonWiki, 2013), the three laws of motion have been used to explain
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and investigate the motion of many physical objects and systems over three centuries.
The three laws of motion are fundamental in Physics, which were first compiled by Sir
Isaac Newton in his book Philosophice Naturalis Principia Mathematica. The book
was written in Latin; its first edition was published in 1687. Newton’s three laws are
useful approximations at the scales and speeds of daily life, in which physical objects
move at the much slower speed than light. It is well recognized that the combination
of Newton’s laws of motion, his universal law of gravitation, and calculus provided
a unified quantitative explanation for a wide range of physical phenomena over three
centuries.

Newton’s first law is well known as the law of inertia. “If there is no net force on an
object, then its velocity is constant. The object is either at rest (if its velocity is equal
to zero), or it moves with constant speed in a single direction” (NewtonWiki, 2013).
This simply means that there is a natural tendency of an object to keep on doing what
the object is doing. An object resists a change in its state of motion, at rest or moving
at a constant velocity. “Changes in motion must be imposed against the tendency of
an object to retain its state of motion. In the absence of net forces, a moving object
tends to move along a straight line path indefinitely” (NewtonWiki, 2013).

Newton’s second law states an exact relationship between force, mass, and accel-
eration. “The acceleration A of a body is parallel and directly proportional to the net
force F acting on the body, is in the direction of the net force, and is inversely pro-
portional to the mass M of the body, i.e., F = MA” (NewtonWiki, 2013). Simply put,
if an object is accelerating, then there is a force on it. “Consistent with the first law,
the time derivative of the momentum is non-zero when the momentum changes direc-
tion, even if there is no change in its magnitude; such is the case with uniform circular
motion. The relationship also implies the conservation of momentum: when the net
force on the body is zero, the momentum of the body is constant. Any net force is
equal to the rate of change of the momentum” (NewtonWiki, 2013).

Newton’s third law is well known as the law of action—reaction. “When a first
body exerts a force F'; on a second body, the second body simultaneously exerts a
force F, = —F on the first body. This means that F; and F), are equal in magnitude
and opposite in direction” (NewtonWiki, 2013). The third law essentially defines how
different objects interact. “The action and the reaction are simultaneous, and it does
not matter which is called the action and which is called reaction; both forces are
part of a single interaction, and neither force exists without the other” (NewtonWiki,
2013).

We understand that the three laws of motion have been used to explain and inves-
tigate the motion of physical objects and systems over three centuries although they
have never been proved in a scientific way. We adopt the same approach in this book.
By referring to Newton’s law of motion that explain and investigate the dynamics of
physical objects and systems, we radically advocate that a similar set of principles
can be compiled for exploring the dynamics of service encounter networks. With the
help of derived theoretical foundations, ultimately we can apply approximations of
systems behavior to explain and investigate the overall dynamics of service systems.
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4.1.2 The Three Fundamental Laws of Service:
The Newtonian Approach

Before we discuss the three fundamental laws of service, let us review the definition
of service we had in Chapter 2. Service is considered as a transformation process in
which both provider-side and customer-side people participate in an interactive man-
ner, applying relevant knowledge, skills, and experiences in order to cocreate mutual
benefits for the service providers and their customers. Technically and socioeconom-
ically the transformation process encompasses a series of service encounters that can
be direct or indirect, consecutive or intermittent, physical or virtual, and brief or inten-
sive. The value of service depends on the sociotechnical efficacy and effectiveness of
all of the service encounters experienced throughout the service lifecycle.

Without question, the interactions between service providers and customers are
the key to the services performed by the service providers and their customers. In
a simple service interaction, two entities, a provider and a customer, are exactly the
same as the physical objects in the above-discussed Newton’s interpretation. Each
interaction requires an effort from each of the entities and creates an impact on the
entities. Thus, it is the interaction that generates a service experience perceived by the
two entities in our sociotechnical service world. In other words, the effort generating
the service experience in Service Science is our “force” that is similar to the force
that changes the motion of an object in Physics.

In the physical world, mass, acceleration, momentum, and force are assumed to
be externally defined quantities. Newton’s three laws of motion describe how force,
mass, acceleration, and momentum are related in a quantitative manner. If a service
system’s systemic mass, acceleration, momentum, and effort in our sociotechnical
service world can also be assumed to be externally defined quantities, we can try to
form a similar interpretation describing the laws of service.

As discussed earlier, Newton’s three laws are fundamental to physical objects,
essentially describing basic rules about how the motion of physical objects changes.
The question we ask here is what the fundamental laws of service are. As a force
applied to an object changes the motion of the object, effort that is viewed as a
sociotechnical force changes the experience perceived by a participant or entity. As
an analogy to Newton’s three laws, the fundamental laws of service must be the ones
that can be applied to describe the basic rules about how the experience of a service
perceived by a participant changes. Here is our first attempt to compile the laws of
service from this discussion:

e Service’s First Law. If there is no changing effort on a service, then the service
experience perceived by an entity remains the same.

o Service’s Second Law. The acceleration A of an entity is directly proportional
to the changed effort E applying to the entity, is in the direction of the changed
effort, and is inversely proportional to the systemic mass M of the entity, that
is,A=E/M.

e Service’s Third Law. When a first entity applies an effort £, on a second
entity, the second entity simultaneously applies an effort £, = —E, on the
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first entity. This means that £, and E, are equal in magnitude and opposite in
direction.

Just like Newton’s first law, the first law of service aims to establish a general
frame of reference for which the other service laws are applicable. In the sociotech-
nical service world, services are always cocreated by service providers and customers.
An entity that is defined in the laws of service thus is either a human being or per-
sonalized system. At each point of customer interaction, a customer gains experience
that essentially is the perceived effect of the fulfillments in both the utilitarian and
sociopsychological dimensions. Therefore, to an end user, the experience perceived
by the end user is what a service is all about.

Here are some real-life examples of services, which help us interpret the practical
meaning of the above-compiled laws of service. A guest who stayed in a hotel in a
city for 3 days had his/her unique experience. Assume that the hotel has applied no
changing effort to the provided service. If the guest would stay there for another
3 days, he/she realistically should perceive the same experience he/she perceived
before. Similarly, a group of students as customers took a course that was offered
by a professor in Lion’s College. They surely had their learning experience. Assume
that Lion’s College made no changing effort on offering the course, including class-
room equipment, instructions, and other related learning supports. If another group of
students with a similar background that the first group of students had would take the
course in a new semester, the second group students should also perceive the same
experience that the first group of students perceived earlier. We understand that each
service might have its unique value measured in certain utilitarian and sociopsycho-
logical dimensions. However, the established reference frame for services remains
the same.

Service’s second law aims to define how a changing effort on a service makes
a difference in a quantitative manner. In reality, we know that “the only constant
in the universe is change” is well applied to today’s business world. Indeed, during
the period of time when a customer consumes a service, the service provider can
make a variety of changes in order to meet the customer’s changing needs in both the
utilitarian and sociopsychological dimensions.

Let us continue to use the above-discussed hotel and learning services as examples.
The guest who stayed in the hotel for 3 days at the second time actually had a morning
meeting in an organization that is located 10 miles away from the hotel. Assume that
he/she was not familiar with the city and the hotel does not provide shuttle services.
Because the hotel cannot provide shuttle services to its customers, the hotel would like
to help him/her arrange a taxi. His/her experience on his/her second stay in the hotel
might be positively impacted because of the additional help provided by the hotel. As
for the Lion’s College case, changing efforts could include enhanced lectures from the
professor, a newly equipped classroom, and/or more experienced teaching assistants.
As a result, the second group students could perceive much better experience than
what the first group of students perceived earlier.

> )
With respect to the established frame of reference, the acceleration A, of an entity

-

defined in the second law of service is directly proportional to the changed effort £,
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FIGURE 4.1 An illustration of the momentum of service based on the laws of service.

applied to the entity. An illustration of the momentum of service based on the second
law of service is shown in Figure 4.1. In reality, when a given changmg effort E

is applied to a small and simple entity with a systemic mass of M , we assume that
the corresponding acceleratlon of service dynamics can be quantified as A, ; when
the same changlng effort E is applied to a large and complex entity with a systemic
mass of M , we assume that the corresponding acceleration of service dynamics can

-2 -2 Sl
be quantified as A, . We know that |A, | <|A, | holds for sure. In other words, the
smaller and less complex an entity to which a changing effort is applied, the more
significant the resultant impact is. However, in the sociotechnical service world, it

is unnecessary that th is more beneficial than th in light of realizing the business
goal.

Service’s third law can also be called the mutuality law, defining the equality of
efforts made, respectively, by interacting entities during service provision. A good and
classical example can be “a bushel of wheat exchanged for a barrel of oil” between
two entities that was discussed in Chapter 1. The first entity applies an effort £, on
growing a bushel of wheat, while the second entity must apply the same amount of
effort £, on making a barrel of oil. It is easy to understand the real meaning of the
mutuality law if we apply modern economics here. To the first entity, an effort of E,
is made to exchange for an equal effort £, made by the second entity. Because of an
effort made by the interacting entity, its direction must be opposite if its direction is
applied. Therefore, El = —75’2 holds. In Economics, we can convert an effort made
by an entity into a value V. A customer pays a service provider to exchange for an

. . - -
equivalent value of service that the customer asks for. Therefore, we have | V|| = |V, |
to represent the mutuality law in the sociotechnical service world.
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Newton’s laws of motion can be verified through experiments and observations.
Indeed, scientists have positively verified and demonstrated them for over three cen-
turies. As compared to the physical quantities that are well defined and physically
measurable, a service system’s systemic mass and effort in the sociotechnical service
world are largely subjective. However, we can always find scientific ways to have
them to be externally defined quantities when a service setting is given. Consequently,
by applying the three fundamental laws of service, scientific findings, and enabling
technologies in service businesses, we can make business operations competitive and
profitable and enjoy long-term successes in our respective service industries.

4.1.3 A Systemic View of the Fundamental Laws of Service

In the previous section, we proposed three laws of service analogous to Newton’s
three laws of motion. To make the analogous discussion of the three laws of service
easily comprehendible and fully understood, we use Table 4.1 to show the analogous
highlights between the laws of motion and service. Indeed, the current socioeconomic
service activities largely obey the underlying principles that are implied in the laws of
service. In other words, the developed three fundamental laws of service seem to make
sense in reality. However, we understand that variables must be truly and externally
defined to be quantities in satisfying the canons of scientific rigor. By doing so, the
above-mentioned three fundamental laws can be truly applied to describe basic rules
about how the experience of a service changes. The three fundamental laws of service
can then be the three essential pillars in support of Service Science (Figure 4.2).

As discussed earlier, we are interested in the rules and guidelines that can be
applied to service engineering and management in general. Thus, we must focus
on identifying managerial and operational guidance with scientific rigor for service
organizations to achieve effective service marketing, management, and operations in
practice. In the physical world, by relying on Newton’s three laws of motion we can
truly describe the motion dynamics of physical objects in a scientific manner with
respect to an inertial frame of reference. In the sociotechnical service world, we lack
scientific methods of measuring the systemic mass of a first entity and effort made by
a second entity or the interacting entity of the first entity. Therefore, the first compiled
three laws of service can be hardly applied to guiding service organizations to enable
and govern service offerings in a repeatable, competitive, and profitable manner.

The mass of an object in Physics is well defined and can be instrumentally mea-
sured. A scientific definition of mass is given as follows: the mass of an object is the

TABLE 4.1 Analogous Highlights Between the Laws
of Motion and Service

Law Motion Service Experience

The first law Inertia due to zero Inertia due to no changing
net force (XF = 0) effort (AE = 0)

The second law F = MA E=MA

The third law Fy=—F, E, =-E,
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FIGURE 4.2 The three fundamental laws of service.

quantity of matter in the object body regardless of its volume or of any forces acting
on it. However, different from a physical object, the systemic mass of an entity in the
sociotechnical service world is totally subjective. For example, the service experience
perceived by a customer will surely be enriched if an additional personal touch has
been developed in the service provided for the customer.

Let us use a specific study to show the challenges of defining a systemic mass. In
addition to a customer’s competence and expectation, Johnston (1995) reveals that
satisfactory determinants of a banking service can be radically categorized into two
types. One is the instrumental determinants that define the performance of technical
functions of the service; the other is the expressive determinants that then define the
psychological performance of the service. Johnston identifies some determinants
of quality predominate over others in the banking industry. The main sources of
satisfaction are attentiveness, responsiveness, care, and friendliness, while the main
sources of dissatisfaction are integrity, reliability, responsiveness, availability, and
functionality.

The inertia of an object is a property of matter in the object by which it remains
in its current state unless acted upon by some external force. As soon as there is an
external force acted on the object, the rate of change of its current state is directly pro-
portional to the external force but inversely proportional to its mass. On the basis of
logical thinking and inductive reasoning, we know that the service experience per-
ceived by a customer has a similar property. We can call it the inertia of service
experience. From the earlier discussion, we also understand that the experience of
service perceived by a customer remains the same unless acted upon by changed
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external “force” or effort. The earlier example clearly argues that the attentiveness,
responsiveness, care, friendliness, integrity, reliability, responsiveness, availability,
and functionality of a banking service are largely measured across the whole banking
service system in a subjective manner. The quantity of “matter and mind” in the cus-
tomer is surely of a systemic nature. We know that the second law of service holds,
but we can hardly know how to measure the systemic mass of a customer.

In general, a service satisfies both the utilitarian and sociopsychological needs
of a customer; the quantity of “matter” in the customer mind is subjective in
nature. It is not difficult to find out that defining a systemic mass for an entity
is almost impossible. As an individual entity cannot be precisely measured in a
quantitative manner, we should take a different path by looking into its collective
nature.

When we look at the services in a collective manner, we find that the approach
taken in social sciences could shed us a promising light in finding appropriate meth-
ods of studying services in a quantitative manner (Figure 4.3). In many aspects of
social sciences, such as psychology, economics, sociology, marketing, drug discov-
ery, and political science, quantitative research as a scientific method has been widely
used for many decades. Statistics is the fundamental mathematics that is widely used
by social scientists, researchers, and practitioners in conducting quantitative research.
For example, based on a big sample of data that are collected over a given study
period, we conduct quantitative research using statistical methods to confirm or deci-
pher the causal relationships of certain social phenomena in which we have great
interest.

“In the social sciences, quantitative research refers to the systematic empirical
investigation of social phenomena via statistical, mathematical or computational tech-
niques. The objective of quantitative research is to develop and employ mathematical

Object motion dynamics Service network dynamics
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FIGURE 4.3 The service network dynamics versus the object motion dynamics. (a) Individual
object approach and (b) holistic and systemic approach.
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models, theories and/or hypotheses pertaining to phenomena. The process of mea-
surement is central to quantitative research because it provides the fundamental con-
nection between empirical observation and mathematical expression of quantitative
relationships. Quantitative data is any data that is in numerical form such as statistics,
percentages, etc.” “The researcher analyzes the data with the help of statistics. The
researcher is hoping the numbers will yield an unbiased result that can be generalized
to some larger population. Qualitative research, on the other hand, asks broad ques-
tions and collects word data from participants. The researcher looks for themes and
describes the information in themes and patterns exclusive to that set of participants”
(QRWiki, 2012).

Further, Figure 4.3 shows the fundamental difference between the dynamics of ser-
vice network and object motion. The motion of an object can be well described; the
collectives of minds and technical functions that mainly constitute services and con-
siderably drive corresponding sociotechnical phenomena are highly interactive and
subjective. Obviously, the approach to studying individual physical objects cannot be
directly applied to studying service experiences.

We know that service is considered as a transformation process in which both
provider-side and customer-side people participate in an interactive manner, apply-
ing relevant knowledge, skills, and experiences in order to cocreate mutual benefits
for the service providers and their customers. Thus, the interactions between service
providers and customers are the key to the services performed by the service providers
and their customers. Because it is the collection of minds and technical functions in
services that mainly constitutes the services, the corresponding sociotechnical ser-
vices are highly social and interactive. The measured behavior and outcomes are
largely subjective in nature.

Therefore, in an effort to further develop the laws of service that are practically
applicable for the service industry to meet the needs of today’s service-led economy,
we must take all the service characteristics we discussed in the previous chapters
into full consideration. In other words, we must rethink the laws of service using
a systemic or holistic approach, aimed at overcoming the challenges of finding the
scientific method to define the systemic mass of a service system or an alternative
rule in a similar nature of the second law of service in Service Science. In summary,
the following considerations become necessary:

e Services are cocreated by the service providers and customers; the service
providers and customers as a whole constitutes a sociotechnical service
system. Scientifically assessing services should be done in a collective manner
across the service system. In other words, we might evaluate a service when
needed; however, only the collection of services provides scientific insights
into the service system under study. As a result, instead of studying the service
experience perceived by an individual entity using the systemic mass of the
studied entity, we should focus on the behaviors of the group of entities under
study or the total service experiences perceived by the group using statistic
methods that are well adopted in quantitative research.
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FIGURE 4.4 A qualitative and quantitative approach to interpret a service system throughout
its lifecycle. Adapted and revised from Andriessen and Verburg (2004).

e Because services are people-centric, truly cultural and bilateral, holistic or sys-
temic viewpoints are essential. The holistic or systemic viewpoint focuses on the
“big picture,” interacting relationships, and long-range view of systems dynam-
ics. By paying attention to the whole, a holistic perspective helps us understand
and orchestrate service interactions across business domains and throughout the
service lifecycle. Figure 4.4 shows our envisioned qualitative and quantitative
approach, which must be people-centric, systemic, evolutionary, and iterative
(Andriessen and Verburg, 2004; Qiu, 2009). More detailed discussions of this
proposed approach will be provided in Chapters 5 and 6.

By relying on quantitative approaches, we can then recompile the laws of service
from the earlier discussion:

e Service’s First Law. If there is no changing effort on a collection of services,
then the value V of the collection of services perceived 13;/ cugome_r)s rema_i)ns
the same. V is proportional to or a function of E, thatis, V « E,or V = f(E).

o Service’s Second Law. The service efficacy A of a service system is directly
proportional to the changing effort E that is applied to the service system, is in
the direction of the changing effort, but is inversely proportional to the systemic
resistance R of the entity, thatis, A = E/R. The systemic resistance essentially is
the inertia of a service system that can be approximately measured by its relative
systemic complexity and/or inefficiency due to the bureaucracy embedded in the
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service system. Therefore, V = f(E), E = R X A,thatis,V x R X A,or V =
R xA).

e Service’s Third Law. When customers apply an effort £, on providers in a
service system, the providers simultaneously apply an effort E, = —E, on the
customers. This means that E; and E, are equal in magnitude and opposite in
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TABLE 4.2 The Laws of and Service

Service Experience Collectives

that are Realistically Service
Law Gauged by Value Experience
The first law Inertia due to no changing effort Inertia due to no changing
V « E,or V = f(E); if AE = 0, then effort (AE = 0)
AV =0
- - = = -
The second law A=E/R,orV=Ff(E),E=RXA, E=MA

— - =

- = -
thatis,V «x Rx A,orV =f(Rx A)

The third law Ey=—E, or [V, =V, E, = -E,
— - = —
V, =H(E), V,=f(E,

direction. When the values of both service providers and customers are used,
- - o N e
we haVe |V1| = |V2|, Vl =f(E1), V2 =f(E2)

Table 4.2 highlights the newly compiled laws of service. When we look into the
difference we have made in Table 4.2, we know that we are surely heading into the
right direction. The defined new relationships that describe how service values change
with the changing efforts can be realistically and viably interpreted, defined, and man-
aged in service organizations.

4.2 THE SERVICE ENCOUNTER SOCIOPHYSICS

As discussed earlier, a service is people-centric, truly cultural, and bilateral. From the
observations of service rendering in practice and research outcomes from the service
community, we know that the type and nature of a service dictates how the service
is performed. The service system that offers the service accordingly defines how a
series of service encounters could and should occur throughout its service lifecycle.
The type, order, frequency, timing, time, efficiency, and effectiveness of the series of
service encounters throughout the service lifecycles determine the quality of services
perceived by customers who purchase and consume the services (Bitner, 1992; Chase
and Dasu, 2008). To a given service system, it is well recognized that the perceived
service value and quality by its customers substantially impact the satisfaction and
loyalty of the customers in the long run.

The above-mentioned social and transactional interactions in service encounters
can be direct or indirect in today’s digital and global economy. Face-to-face inter-
actions are direct; virtual interactions, which are mediated through technical appli-
cations (i.e., phone, online social media, or self-served device), are indirect (Bitner
et al., 1990; Bitner et al., 2000; Svensson, 2004; Svensson, 2006; Meyer and Schwa-
ger, 2007; Schneider and Bowen, 2010). Hence, depending on the complexity and
nature of an executed service, the social and psychological expectations and needs



THE SERVICE ENCOUNTER SOCIOPHYSICS 105

of a customer at the time that a service encounter occurs can be directly and/or
indirectly, slightly or significantly influenced by the experiences of preceding service
encounters perceived by the customer or other customers.

For instance, in a service encounter chain, a later encounter is inevitably influenced
by the immediately preceding one; employees or customers could also be influenced
by other previous encounters that they may have had before if those are somewhat
functionally or sociopsychologically related. By relying on conventional wisdom,
Ramdas et al. (2012) study four different dimensions in service encounters, includ-
ing the structure of the interactions, the service boundary, the allocation of service
tasks, and the delivery location. They suggest that service providers should define
and deliver services by examining interactions among the four dimensions, aimed
at creating more mutual values for both customers and providers. However, conven-
tional wisdom is not necessarily true in today’s digital and global economy, in which
change is the only constant. In order to have a body of knowledge that can be sci-
entifically applied in such a dynamic environment, we need Service Science that can
help us foster the planning, design, engineering, delivery and operations of service
encounters in a comprehensive and holistic manner.

More broadly, as the velocity of globalization accelerates, the changes and influ-
ences are more ambient, quick, and substantial, impacting us as providers or cus-
tomers in dynamic and complex ways that have not seen before. Service encounters,
as a matter of fact, form a time series network in service provision. The understanding
of service encounter networks is essential for service providers to be able to design,
offer, and manage services for competitive advantage.

The prior lack of means to monitor and capture people’s dynamics throughout the
service lifecycle has prohibited us from gaining insights into the service encounter
chains or networks. Promisingly, the rapid development of digitization and network-
ing technologies has made possible the needed means and methods to change this.
Therefore, now is the time for us to rethink service encounters and explore those
social and transactional interactions in a deeper and more sophisticated manner than
ever before.

4.2.1 The Service Encounter Dynamics of a Service System

Once again, service is an application of relevant knowledge, skills, and experiences
to benefit both service providers and customers. To a customer, the encounter of a
service or “moment of truth” frequently is the service from the customer’s perspective
(Bitner et al., 1990). However, from the perspective of a system, service is a process of
transformation of the customer’s needs utilizing the operations’ resources, in which
dimensions of customer experience manifest themselves in the themes of a service
encounter or service encounter chain. The dynamics of service encounter networks
of a service system essentially describes the systemic behavior of the service system
in the service engineering and management perspective.

As discussed earlier service encounters derived from human interactions
in services are inherently dyadic and collaborative both socially and psychologically
(Shostack, 1985; Solomon et al., 1985; Schneider and Bowen, 2010). Service
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FIGURE 4.5 The service organizational profit chain.

encounters involve all interacting activities in the service delivery process, resulting
in reciprocal influence between service providers and customers. For example, con-
sumers are the customers in the retailing service sector; students are the customers in
educational service systems; patients then are the customers in health care delivery
systems. By simply observing the service cocreation processes in our daily life, we
are sure that it is the service encounter that enables the necessary manifest function
that engages the providers and the customers in order to show the “truth” of service.

Most service businesses understand that the service profit (or value) chain relies
on the creation of loyal customers through their experience with excellent service
encounters (Figure 4.5) (Qiu, 2013b). Significant research on the service profit chain
has revealed the changing, complex, cascading, and highly correlated relationships
among job satisfaction, customer satisfaction and loyalty, and business profitability
in service firms (Taylor, 1977; Bolton and Drew, 1991; Heskett et al., 1994; Zeithaml,
2000; Lovelock and Wirtz, 2007; Gracia et al., 2010).

The majority of academics and practitioners in the service community uniformly
agree that the service encounters between employees and customers are central to the
delivery of services (Czepiel et al., 1985; Bitner, 1992; Heskett et al., 1994). Scholars
in the service marketing field, in particular, have been interested in the dynamics of
service encounters for decades (Solomon et al., 1985; Meyer and Schwager, 2007). At
each point of customer interaction, the customer gains experience that essentially is
the perceived effect of the fulfillments in both the utilitarian and sociopsychological
dimensions (Larson, 1987; Chase and Dasu, 2008; Bradley et al., 2010). Utilitarian
needs are met through the performance of the desired service utility functions that
are typically defined in specifications (e.g., default general references, signed ser-
vice agreements), frequently including both technical and functional units. However,
meeting the social and psychological needs of customers and employees presents
more challenges as the vast array of sociopsychological needs vary with time, dura-
tion, servicescape, and an individual’s expectation and competency (Bitner, 1990;
Bitner, 1992; Bitner et al., 1994; Keillor et al., 2004; Svensson, 2004; Bradley et al.,
2010; Qiu, 2013b).
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The quality of a firm’s services is the overall perception that results from compar-
ing the firm’s actual performance with the customers’ general expectations of how
firms in that industry should perform. Empirical studies affirm the importance of
the service encounters in evaluating the overall quality and satisfaction with a firm’s
service (Parasuraman et al., 1985, 1988; Bitner et al., 1990). The customers’ satis-
faction is mainly determined by their experience with the service provider; the users’
experience, in turn, is their perception based on their experienced service encounters.
Because customers are increasingly susceptible to the market changes, competitive
service firms must engineer and execute service encounters that consistently yield
superior user experience in order to win the allegiance of the time-pressed customers.

Service quality, customer experience, and job and customer satisfaction all are
quite subjective. Recent studies have revealed that job satisfaction and customer expe-
rience are highly correlated; indeed, in many aspects, they mutually influence each
other (Svensson, 2006; Bradley et al., 2010). However, in service encounters, many
academics and practitioners over the years have recognized the interactions but have
separated the customer and provider perspectives:

e From the customers’ perceptive, scholars have developed a body of knowledge
primarily in the service marketing arena. These contributions were mainly
derived from empirical studies and are related to service quality, service
encounters, service failure and recovery, and customer satisfaction and loyalty
(Parasuraman et al., 1985; Surprenant and Solomon, 1987; Smith et al., 1999;
Meyer and Schwager, 2007). The determinants of service quality surely vary
with services (Bitner et al., 1990; Johnston, 1995).

e From the providers’ perspective, scholars have also mainly relied on empirical
research with a focus on the dynamics of the providers’ service delivery sys-
tems. A body of knowledge relating to job satisfaction, provider performance,
employee job stress, morale and commitment, and their wellbeing has been
developed (Taylor, 1977; Bitner, 1990; Bitner, 1992; Bitner et al., 1994; Lloyd
and Luk, 2009).

Czepiel (1990) advocates that both customer and provider perceptions should be
the focus of any study in service encounters. Svensson (2006) also articulates that
service encounters should be explored in a deeper and more sophisticated manner.
By considering service encounter successes from both the employee and customer
perspectives, Bradley et al. (2010) propose a dyadic psychosocial needs approach
to exploring the practical insights into the effective resolution of common service
delivery problems. They conclude that there are eight psychological needs in ser-
vice encounters that require attention: cognition, competence, control, power, justice,
trust, respect, and pleasing relations.

Indeed, most of the literature has looked upon service encounters mainly in the
service delivery processes. In pursuit of further development of Service Science in
this book, we study service encounters more broadly by exploring all stages of the ser-
vice lifecycle, as service providers now demand the comprehensive understandings of
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FIGURE 4.6 The dynamics of service encounters with performance/time/context.

social and transactional interactions between customers and employees in the areas of
service market, design and development, delivery, and operations and management.

In summary, service interactions not only fulfill the manifest function of
socioeconomic transactions in general, namely, satisfying the involved entities’
material/utilitarian needs, but also their corresponding latent functions, namely,
meeting the social and psychosocial needs of employees and customers (Bradley
et al.,, 2010). Figure 4.6 illustrates the dynamics of service encounters in the
dimensions of performance, time, and service context or servicescape (Qiu, 2013b).
This book looks into the science of service by taking the lifecycle and systemic
perspectives. It will be essential and promising for the compiled laws of service to be
viably applicable for the governance and guidance of service encounters engineering
and management throughout the service lifecycle.

4.2.2 The Laws of Service for Service Encounters

As mentioned earlier, Newton’s three laws are useful approximations at the scales
and speeds of daily life, in which physical objects move at the much slower speed
than light. It is well understood that the first law of motion was used to establish a
frame of reference for which the other laws are applicable. In other words, the other
two laws of motion are not applicable for use in certain circumstances, such as one
when objects travel at the speed of light or higher.

As indicated in Chapter 3, the worldwide service research community has
conducted a variety of service studies in many focused areas for several decades,
including service operations, marketing, and organizational structure and behav-
ior, and economic transformation. Indeed, a lot of pioneer studies and fruitful
research findings have helped the service industry tackle a variety of problem