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Preface

The need for enterprise flexibility is apparent in an era of rapidly advancing technol-
ogy, increasing competition, and globalization. Flexibility can be thought of as an
ability of the enterprise to quickly and efficiently respond to market changes and to
bring new products and services to the market place with fast speed. Beyond this
definition, a truly flexible enterprise should proactively change the market through
its ability to create entirely new and innovative products and services.

The proposed book is intended to provide a conceptual framework of “Flexible
Enterprise” supported by researches/case applications in various types of flexibili-
ties exhibited by a flexible enterprise.

This book presents selected, reviewed, and updated papers of GLOGIFT 08 con-
ference and some recent developments on the theme of Flexible Enterprise. These
are organized in the form of an edited volume that can serve as a good reference
material in the area of creating and managing flexible enterprises.

“GLOGIFT 08,” an International Conference with the theme “Flexible Enterprise
for Global Business,” was held at Stevens Institute of Technology, Hoboken, New
Jersey, USA. It was an effort to provide a global forum for practitioners, policy
makers, teachers, researchers, and learners to share their practical experiences,
knowledge, and insight in the evolution, formulation, and implementation of strate-
gies and models for flexible enterprises to meet the changing requirements of global
business. The objective of the conference was to provide a knowledge-sharing plat-
form for dissemination of research and experiential findings through empirical study,
qualitative modeling, case studies, new concepts, and state-of-the-art studies.

The selected papers from a variety of issues concerning the planning and opera-
tion of a flexible enterprise are organized into the following four parts:

I. Enterprise and Strategic Flexibility

II. Organizational Flexibility
III. Business Process and Information Systems Flexibility
IV. Operations Flexibility

Part one, on enterprise and strategic flexibility, comprises of six chapters. The first
one introduces the concept of a flexible enterprise. It defines enterprise flexibility
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and its cornerstones such as strategic flexibility, organizational flexibility, financial
flexibility, marketing flexibility, manufacturing flexibility, and information systems
flexibility. The basic purpose and best practices of each type of flexibility in an
enterprise are outlined. Finally, it provides an outline of a flexibility maturity model
of an enterprise. The next chapter discusses the architectures that contribute in
creating enterprise flexibility with special emphasis on service-oriented architec-
ture. A review of various prominent definitions of strategic flexibility is presented
in the next chapter. Strategic flexibility is considered as managing confluence of
continuity and change that is illustrated in the context of e-governance in another
contribution in this part. This provides an illustration of the novel framework of
flowing stream strategy. The next contribution is yet another application-based
study that illustrates the relationship of various types of flexibility with performance
measures as competitiveness of the enterprise. Finally, an evolving framework of
flexible strategy game-card is presented as a strategic performance management
system, and its theoretical roots are traced.

The second part of the book, on organizational flexibility, consists of five chapters.
The first chapter, in this part, is on architecting flexible organizations. It describes
the dimensions of organizational flexibility and various types of contracts in an
organization which are illustrated by a few examples. The next chapter deals with
flexibility dynamic of a typical organization that is conceptualized as “system of
systems.” It deliberates on the effects of outsourcing on flexibility of such a loosely
coupled organization with a case study of yellow cabs of New York City. Another
dimension of organizational flexibility is intuitive flexibility that helps in creating
order out of disorder, which is dealt with case illustrations in the next chapter.
Another conceptual contribution on flexible organization is in the area of knowledge
creation and application. This highlights the power of connecting the knowledge
dots. The last contribution in this part uses grounded theory to identify flexibility and
controllability parameters that would be exhibited by a flexible organization.

The business process and information systems flexibility is the subject matter of
part three. It consists of five chapters; the first one is dealing with agile systems
migration across next-generation life cycle boundaries. The business process man-
agement is further developed in another chapter dealing with workflow break-
throughs. The issue of modular computing technologies is covered in the next
contribution in order to develop flexible business process management. The rapid
deployment approach through flexible system design is discussed in the context of
e-clinical research in yet another chapter. Finally, a review on information systems
flexibility is provided to bring out conceptual models and research issues.

Part four, on operations flexibility, covers four chapters on manufacturing, supply
chain, and marketing flexibilities. The first chapter in this part deals with virtual
cellular system as a source of manufacturing flexibility. The manpower flexibility
issues in lean manufacturing are reviewed in the next chapter. The manufacturing
operations are extended to bring out perception on supply chain flexibility in the
third chapter in this part. Finally, a unique framework of marketing flexibility is
evolved through an inductive study of practices being followed in a number of case
situations.
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We take this opportunity to thank all the authors and reviewers whose efforts
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Part I
Enterprise and Strategic Flexibility



Chapter 1
The Concept of a Flexible Enterprise

Sushil

1 Introduction

The handling of paradoxes and strategic dilemmas is a major concern in the modern
day organizations. One major strategic dilemma is that whether to move ahead on
the lines of continuity or to initiate change for progress. The traditional strategic
management thinking went for an “either-or” framework, that is, to choose either
continuity or change. Conventionally, under the stable environment, the strategic
thinkers as well as practitioners preferred the strategic route of continuity. But the
forces of competition and globalization have proven to be dominant to let the stra-
tegic choice heavily tilted towards change in the last two decades. Both continuity
and change have a lot of promise to offer for the growth of the enterprise and open-
ing new vistas of opportunities and possibilities, and it is a challenge to strategically
leverage each one of the opposing forces together. The postmodern management
thinking, in general, is tilted towards a “both-and” approach rather than the conven-
tional “either-or” one. The paradigm of flexibility in general and strategic flexibility
in particular provides the philosophical basis and acts as fountainhead for channel-
izing the flowing stream strategy framework (Sushil 2005, 2012a). This chapter first
clarifies the concept of flexibility in general terms and then builds the concept of
flexible enterprise.

Flexibility has multiple connotations as per the situation; some of the important
ones are adaptiveness to the changes in the environment, adjustment to situation,
agility in action, amiability in relationships, autonomy in functioning, balance in
competing opposites, broadening of mind, compromising for betterment, and con-
tingency in planning. It also implies customizing solutions, elasticity under tension,
freedom of thought and expression, informal attitude, liberalization from controls,

Sushil (B<)

Department of Management Studies, Indian Institute of Technology Delhi,
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localness in organization, openness in thinking, resilience in implementation,
responsiveness to customers’ requirements, variability in parameters and specifications,
mobility in transactions, and versatility in solutions and operations. This is only a
representative list, and many more connotations of flexibility can be identified and
added to it (Sushil 1997, 1999).

2 Flexibility in Management

The concept of flexibility is multidimensional in nature. To grasp and explain such
a multidimensional concept, the concept of paradox/continuum is used. A paradox
is in the form of a pair of polar opposites: a thesis and an antithesis, forming a con-
tinuum from the thesis to the antithesis, for example, above—below, light—dark, and
male—female. In the organizational context, some leading paradoxes or dichotomies
are centralization—decentralization, continuity—change, stability—dynamism, and so
on. If we treat the thesis as rigidity, then can we say that the antithesis is flexibility?
Is flexibility the opposite of rigidity? These are the basic questions that would clar-
ify the concept of systemic flexibility (Sushil 2000a). A review of flexibility on
multiple fronts is provided by Sharma et al. (2010).

By simply moving from the thesis to the antithesis, we need not necessarily
bring flexibility; rather the system may lose its identity if pushed to extreme
antithesis. For example, if an organization with high degree of centralization
opts for the antithesis, that is, extreme decentralization, it may lead to disinte-
gration or fragmentation of the organization as was experienced by HP and
Motorola who ultimately opted for recentralization. HP, prior to merger of
Compagq, adopted restructuring to recentralize it from a number of divisions to
four divisions only: two on the front end for corporate and individual customers
and two on the back end for computers and peripherals. A flexible organization
would be a “collective,” bimodal or multimodal organization having centraliza-
tion and decentralization at the same time and changing their degree over time
as per the requirement.

“Flexibility is the exercise of free will or freedom of choice on the continuum to
synthesize the dynamic interplay of thesis and antithesis in an interactive and inno-
vative manner, capturing the ambiguity in systems and expanding the continuum
with minimum time and efforts.” (Sushil 1999)

This definition of systemic flexibility involves three keywords:

i. Options
ii. Change mechanisms
iii. Freedom of choice
Hence, in order to define flexibility in any area, we can identify the following:

*  What is the range of “options” created in the process or system?
These can be mapped on the continuum ranging from the thesis to the antithesis.
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* What types of “change mechanisms” or dynamic syntheses are created for
continuous renewal and adaptation?
These can be listed down according to the process or system under consideration.
* What are the domains of “freedom of choice” of participating actors?

These can be identified in terms of various actors involved in the problem
context.

Let us take the example of a flexible organization on the following continuum.

Centralization Decentralization

Options: A rigid organization would choose the extremes, whereas a flexible
organization will have a range of options from centralization to decentralization at
the same time. It may have:

* Highly centralized financial control systems
* Highly localized cross-functional teams to respond to customer requirements

Change: The flexible organization may create organizational architectures to
learn, renew, and adapt over time such as:

* Cross-functional teams with distributors and customers
* Dialogue projects

e Quality circles

* Suggestion schemes

* Knowledge management systems

e Service-oriented architecture

Freedom of choice: The flexible organization creates a set up to provide more
external freedom to managers and releases their internal freedom (from biases) by
creating a learning organization. They may have freedom to choose their projects,
teams, approach, and tools.

It may be further noted that there are various types of flexibilities in an enterprise,
such as strategic flexibility, organizational flexibility, financial flexibility, manufac-
turing flexibility, information systems (IS) flexibility, marketing flexibility, opera-
tional flexibility, and technology management flexibility. Under each category,
there are many types of flexibilities. For example, the manufacturing flexibility
encompasses product flexibility, process flexibility, volume flexibility, routing flex-
ibility, tooling flexibility, labor flexibility, static flexibility, dynamic flexibility,
and so on (Sushil 2000b).

Similarly, financial flexibility would incorporate outlay flexibility, investment
flexibility, flexible budgets, and flexible exchange rates to hedge the risk and uncer-
tainty around. The organizational flexibility deals with flexible structure and flexible
work processes like flexi-time and flexi-place.

Depending upon the variety and speed combination, the flexibility could be of
four types, namely, static flexibility (low variety-low speed), operational flexibility
(low variety-high speed), structural flexibility (high variety-low speed), and strate-
gic flexibility (high variety-high speed) (Volbreda 1998). The flexibility dimensions
provided by e-Education industry are shown in Table 1.1.
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Table 1.1 Flexibility dimensions provided by the e-Education industry

External flexibility

Dimension (for outside world, Internal flexibility

of flexibility competitors, and customers) (internal management and employees)

Adaptiveness Adapting to the global Adapting to flexible hierarchies in the
standards of IT Education organization in the new business model

Responsiveness ~ Responsiveness to customer’s Responsiveness to individual employees’
needs of “anytime, needs to have a better quality of life
anywhere” education

Elasticity Expanding markets — domestic  Elasticity in the definition of roles and
as well as global responsibilities of key managers (focus

on innovation and stretch)
Agility Faster change in education Faster hiring and firing too

contents and style

3 Enterprise Flexibility: A Conceptual Framework

“Enterprise flexibility means creating options at various levels in the enterprise,
developing ways and means of change across the range of options, and providing
freedom of choice to various actors in the enterprise to make this change happen
with minimum time and efforts” (Sushil 2001a). Select continua of enterprise flex-
ibility are given below.

Centralization
Bureaucracy
Hierarchy
Formal
Closed Systems
Monolithic
Procedure
Specialization
Simple
Continuity
Gradual

Select Continua of Enterprise Flexibility

Decentralization

Adhocracy

Network

Informal

Open Systems

Plural

Innovation

Multiskilling

Complex

Change

Radical

The enterprise triangle of Strategy-Structure-Systems (SSS) is shown in Fig. 1.1,
which is used as the basis for developing the concept of a flexible enterprise.
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Strategy

People

Structure Systems

Fig. 1.1 The enterprise triangle

Let us take the example of enterprise flexibility in terms of the options created by

Maruti Suzuki to withstand the competitive pressures so far, as given below:

A large range of models aimed at both the domestic and the export markets.
Product variants to suit the needs of customer groups.

Product range covers a broad spectrum of market segments starting from econ-
omy to luxury segment.

Continuous upgradation of products to offer “value for money” to the customers.
Extensions of brand from “economy” to “economy with style.”

The crucial make or buy decisions have been made by Tata Motors keeping in

mind various aspects:

Global shopping has brought off the shelf products without a premium for
customization.

Changes can be made by using Tata Motors in-house capabilities.

It sourced design from Italy (IDEA) and engine from France (Institut Francais
de Petrol) and integrated them using its engineering skills.

The assembly line was imported from Nissan, Australia (second hand) and modi-
fied to suit local requirements.

Target costing was employed to contain component costs.

Innovative logistic management techniques (optimum container size to hub,
daily delivery to factory) are being used.

It acquired Jaguar to induct technology in that segment.

The situation-actor-process (SAP) model (Sushil 2001b, c¢) of the enterprise tri-

angle is shown in Fig. 1.2. In this model, customer represents the situation, people act
as actor, and SSS are the process dimensions. The options field in terms of actions to
create enterprise flexibility on different dimensions is exhibited in Table 1.2.
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(Strategy)
HiEeEe Dimension
Situation
(Customer)
Actor
(People)
(Structure) (Systems)
Fig. 1.2 SAP model of enterprise triangle
Table 1.2 Actions to create enterprise flexibility in different dimensions
Strategy Structure Systems People
Shared vision Fluid and flexible Process-oriented Learning
structure systems environment
Entrepreneurial strategies Flatter and Knowledge-based Multiskilling
networked learning systems
organization
Dynamic balancing of Informal Customer-oriented Empowerment
paired opposites organization systems
SAP-LAP (situation-actor- Localness and Self-organizing Cultural diversity
process—learning-action- collective teams
performance) paradigm organization
Open environment Open Systems balancing Innovation culture
communication paradoxes
Paradoxical strategies Enlightened Systems thinking Creative tension
organization

Flowing stream strategy for
managing continuity
and change

Flexible work
practices

The enterprise triangle is used as a base to identify various types of flexibilities
in the enterprise. The strategy dimension relates with strategic flexibility, the people
and structure dimensions connote the organizational flexibility, and the systems
dimension relates with a variety of flexibilities in different systems such as financial
flexibility, IS flexibility, marketing flexibility, and manufacturing flexibility as
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Strategic

trategy ——————
Strategy Flexibility

Organizational
Flexibility

Structure Systems

o Financial Flexibility

o IS Flexibility

e Manufacturing Flexibility
o Marketing Flexibility

Fig. 1.3 Types of flexibility in enterprise triangle

shown in Fig. 1.3. The different types of flexibilities act as cornerstones of creating
a flexible enterprise, as shown in Fig. 1.4 (Sushil 2000b). The hierarchy of various
types of flexibilities is shown in Fig. 1.5. In the subsequent sections, definitions,
purpose, and best practices of various types of flexibilities in an enterprise are
summarized.

3.1 Strategic Flexibility

The strategic flexibility provides transformational capability in terms of perpetual
renewal of the enterprise as well as dynamic balancing of the paradoxical strategic
options. This provides openness, focus, change, and resilience in the strategy for-
mulation and implementation like a flowing stream. The case-let of Hero Group of
Industries in India is discussed below highlighting strategic flexibility exhibited on
various fronts.

Hero Group

— Hero Group displayed strategic flexibility in making earnest attempt to give real-time
fast response to changing environment (customers’ needs and competitors’ moves),
and there was continuous interaction between environmental turbulence and strategy



Enterprise
Flexibility

P

Manufacturing
Flexibility

Fig. 1.4 Cornerstones of enterprise flexibility

I Will
facilitate

Manufacturing
Flexibility

Fig. 1.5 Hierarchy of flexibilities in an enterprise
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formulation and Hero’s responsiveness to environmental change. It also required
reframing of strategies at several stages, which are mentioned as under:

Hero Group hived off the engine making unit of Hero Motors to another joint ven-
ture Hero Briggs and Stratton. This resulted in conversion of fixed costs to variable
costs, which has reduced break-even point of Hero Motors, which would in turn
give boost to bottom line. This strategy can be called organizational restructuring.
It established exclusive dealerships in the south, the biggest moped market and
one where Hero had negligible presence. This strategy aimed at increasing mar-
keting efforts in new territory to follow the leader — TVS Suzuki.

Hero planned to go beyond mere consolidation. Hero tied up with BMW to sell
high-end bikes. It was a radical experiment. A company, which was operating in
high volume, low value markets wanted to venture in a high value, low volume
business. This is a clear evidence of adaptability and flexibility of Hero to move
to diagonally opposite ends of product and market matrix.

For starting new venture of scooters, the logic was that moped market was
crowded with several players, but scooters market had an overwhelming pres-
ence of only two players — Bajaj and LML — along with TVS-Suzuki’s Spectra.
This strategy implies charting into new market with new product having some
synergy with existing product lines — motorcycles and mopeds.

It established Hero MotoCorp after the joint venture with Honda was over and
developed collaboration with European partners for technology.

Purpose

To generate growth and renewal capabilities under an environment of complexity
and chaos enabling management of strategic paradoxes, such as managing conflu-
ence of continuity and change.

Best Practices

Incorporating emergence in the planning

Entering into new market spaces

Managing confluence of continuity and change (flowing stream strategy)
Redefining the enterprise and the industry

Reinventing strategy

Creating strategic architecture

Developing scenario planning

Evolving the shared vision

Entering into alliances and strategic networks

Strategically changing the scope by mergers and acquisitions

Corporate restructuring

Developing new business models and implementing e-business architecture
Building innovative products and services

Redefining bases of customer value

Quick launch of new products and services

Providing new knowledge-based services
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* Retaining existing customers and entering new markets
» Building existing core competencies and acquiring new competencies

3.2 Organizational Flexibility

The organizational flexibility is the change making capability of the organization
(without sacrificing vital areas of continuity) in its structure, processes, people, and
culture, so as to carry more than one option on the same continua at the same time
and to dynamically interplay across the organizational options.

Purpose

To provide change preparedness, learning, and adaptation for organizational
transformation.

Best Practices

* Creating ambidexterity in organization

* Creating empowerment and localness of decision-making
* Developing multiskilling across the organization
 Institutionalizing organizational learning

* Leading management of change

e Creating innovative culture

*  Working through self-organizing cross-functional teams

e Organizational restructuring

* Reengineering business processes

e Becoming a total quality organization

* Downsizing and delayering the organization

* Designing a network and virtual organization

* Implementing dialogue projects and suggestion schemes
* Acquiring, sharing and storing the knowledge

e Integration and interconnectedness for creating a boundaryless organization
* Disaggregating and reaggregating the value chain

* Cross-cultural management

» Experimenting flexi-time, flexi-place, and telecommuting

3.3 Financial Flexibility

The financial flexibility can be defined as exercise of freedom of choice within the
framework of Government monetary and fiscal policy, capital market regulations,
investors’ risk-return preferences, and corporate strategy to evolve the financial
processes with versatility, adaptiveness, and transparency so as to have better
resonance with the business environment.
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Purpose

To generate more financial options and change across these options under turbu-
lence so as to enhance financial performance and minimize risk.

Best Practices

* Defining a range for financial ratios

* Account for multiple future financial options and compute modified discounted
cash flow incorporating alternative options

* Generating new instruments by integration of debt and equity

* Implementing flexible interest rates

» Flexible exchange rates

* Planning flexible budgets

» Following activity-based costing

* Venture capital financing to promote entrepreneurship

* Providing multiple dividend options

» Developing a flexible capital structure

3.4 Information Systems Flexibility

The information system flexibility is the capacity of the information systems to
change or to adapt and adjust in response to new conditions, demands, or circum-
stances both within and outside the enterprise. It is composed of both systemic flex-
ibility (flexible for organization requirements) and usage flexibility (flexible for
usage) (Palanisamy and Sushil 2003; Palanisamy 2012).

Purpose

To make the information system more active, knowledge intensive, and intelligent
to enable organizational change and generate competitive advantage.

Best Practices

» Designing flexible architecture

* Designing network-based IS

e Utilizing the power of Internet

» Using client server architecture

* Introducing e-business architecture

* Implementing integrated IS within and beyond the enterprise
* Enterprise resource planning

e Supply chain management

» Customer relationship management

* Providing an environment for end-user computing
* Distributed and parallel processing
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» Experiencing virtual reality/video conferencing

* Implementing knowledge tone applications

* Providing higher connectivity, compatibility, and upgradability

* Building artificial intelligence in IS

* Implementing knowledge-based decision support and management support systems
* Involving users in planning, analysis, and design of IS

e Utilizing the convergence of technologies effectively

* Implementing mobile applications

3.5 Manufacturing Flexibility

The manufacturing flexibility is the ability of the manufacturing systems to change
or adapt to both external and internal conditions with minimum time and efforts
(Sharma and Sushil 2002).

Purpose

To be able to manufacture as per the changing customer requirements with
agility and at a low cost so as to gain competitive advantage by reducing the
cycle time.

Best Practices

* Implementing flexible manufacturing technology, such as CNC machines, flexible
manufacturing systems, automated guided vehicles, and robotics

* Implementing manufacturing resource planning and enterprise resource planning
systems

* Enhancing labor flexibility

* Integrating just in time manufacturing and TQM

e Carrying out R&D for manufacturing innovation

* Making job rotation and multiskilling a routine

* Designing flexible manufacturing cells and using group technology

* Integrating IT for computer integrated manufacturing

* Building artificial intelligence in manufacturing systems

o Effective supply chain management

3.6 Marketing Flexibility

The marketing flexibility is the capability to cater to changing customer needs, han-
dling multiple market segments, and balancing global and local requirements to
gain sustainable competitive advantage.
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Purpose

To be able to market as per changing customer needs with sustainable competitive
advantage over the competitors as well as creating new markets making the com-
petitors irrelevant.

Best Practices

* Flexible pricing to suit the customer

* Direct marketing — minimizing the channels

* Flexible and innovative product designs

* Integrating products and services into solutions

* Creating an ecosystem of applications around the products
* Blue ocean strategy to create new market spaces
e e-Marketing

e Marketing through social networks

* Responsiveness to customer complaints

* OQutsourcing customer interface processes

* Integrating R&D personnel with marketing teams

4 Case Studies

4.1 Marketing and Logistics Flexibility in Dell

Dell initiated a direct marketing system on Internet for its personal computers (PCs),
which is well established. This model exhibited multiple types of flexibilities. The
first and foremost is the marketing flexibility that provides the insight about changing
customer needs through the options exercised by the customers on the website while
ordering the PCs. It also provided logistics flexibility to customers to track the prog-
ress of the order, which is now followed in most of the e-commerce applications.
Further, the model is implemented through a boundaryless organization of Dell,
component suppliers, and FedEx as the courier company that reflects organizational
Slexibility. In order to meet the deadlines for supply, at times the components are
received and assembled at the FedEx site and dispatched directly to the customers. In
this process, the organizational boundaries of various partners get dissolved.

4.2 Manufacturing Flexibility in Honda

Honda introduced its model Civic-2001 worldwide. It wanted to introduce it simulta-
neously in the trio of the developed world, that is, the USA, Europe, and Japan. In
order to shift from the existing model to the new model, the jigs and fixtures were to
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be subjected to retooling, which used to take a week’s time for set up. In order to
reduce this time for change over, manufacturing flexibility was created by introducing
robots in place of jigs and fixtures. This changed the concept from retooling to retrain-
ing or reprogramming of robots that could be done overnight in place of a week. Thus,
the manufacturing flexibility resulted in reduction of setup time for quick shifting of
models from the same line and also manifested in huge cost savings for Honda.

4.3 Learning Issues for the Case Company ABC

A case study of a new IT company in Indian context (ABC) was done to analyze
unusually high degree of flexibility provided in the enterprise. The name is changed
for the sake of confidentiality. The learning issues for the case company are presented
both in the form of critique and advantages of providing high degree of flexibility.

Critique

e In absence of clearly defined policies, there was a state of confusion among
employees who are relatively new in the company. Since jobs were not clearly
defined, each consultant is told to find/create his/her own position in the com-
pany, initially it created a lot of anxiety.

e Consultants coming from other environments usually find it difficult to adjust as
it is difficult to believe such a system is possible. These consultants are used to
basic handholding. They expect someone will be supervising their work, and
when they do not find anyone above them, it becomes uneasy.

* People normally take this philosophy as a stunt. Since the organization is new,
the management is facing a Herculean task in convincing the employees that it
means what it says. Whereas, all those who want to join the organization have a
looming suspicion in their mind that there must be some catch.

* Perceived loss of authority for aspiring consultants may be a barrier for entry for
some good consultants. The no hierarchy philosophy of the organization creates
an embarrassing situation for senior members of the industry where they cannot
order anybody to do a job. In this system, they have to convince the other person
that by doing that job, it is going to help all concerned.

* A slight over commitment can be very costly. As it has been proved, in such a
scenario, the consultant’s expectations grow exponentially. Since each one of
them is empowered and sees a chance of growth. In such a scenario, if the con-
sultants are not made aware of various constraints and barriers to growth, they
might develop a distorted understanding of the situation and become frustrated.

* Investment in training and development of personnel is higher to begin with. The
time that an individual takes to adjust into the environment is added to the learn-
ing curve of the individual. Till a consultant is comfortable in the environment,
the output of that consultant is not optimum, and there is an apparent lack of
initiative from within.
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Advantages

Long-term gains

After initial period of confusion and state of indecision, when a consultant
collects enough evidence that company means what it says, the commitment
level of each consultant increases. As there is a scope for acquiring new skills,
consultants enter into a long-term relationship with the organization.

Positive contribution from all employees

The thinking and attitude of workforce turn positive. Consultants take pain to
ensure that organization’s values and beliefs are not being exploited. Each con-
sultant is ready to help another in many possible ways.

Timely and correct feedback

As the entire group observes, including management, consultant gets timely
feedback about his/her performance and where should he/she focus.

Equal distribution of workload

As the system is open, project manager is only a functional responsibility and
most of the work is divided by a combined opinion of the team, the work load
is not only uniform but is also balanced on the basis of the skill level of
individuals.

A healthy environment for work

A good and open working environment has been provided, where management
supports all new ideas and encourages the spirit of innovation and entrepreneur-
ship. Problems and shortcomings are identified by the group and sorted out
without intervention of management. Management only observes and is per-
ceived as a monitoring authority. The environment promotes a healthy competi-
tion among the employees which is reflected in performance and the quality of
work produced.

It is easy to implement a new policy as everybody feels the need of it. Since all
decisions are taken involving each employee, it becomes easy for management to
implement a new policy or procedure.

5 Creating a Flexible Enterprise

According to SSS model of the enterprise, a flexible enterprise can be created by
regenerating the strategy, restructuring the organization, reengineering the systems,
reawakening the people, and recreating the culture as shown in Fig. 1.6. The flexible
business designs are created by changing value drivers, creating operational excel-
lence, continuous innovation excellence, generating strategic options, and integrat-
ing operations and systems. The new business models would create a flexible
enterprise in terms of enhanced “options” to both the customers and the enterprise
operations, quicker “change mechanisms” to adapt and synthesize options, and
more “freedom of choice” to all concerned.
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Dimension
Strategy
Regenerate
Strategy
Restructure the Structure
Organization
Redesign the Systems
Systems
Reawaken the People and People
Recreate the Culture

Fig. 1.6 Transforming the enterprise with flexibility

5.1 Flexible Business Designs

The flexible business design demands expansion of the economic model as building
digital brands around customer experiences is expansive. It demands to go for a
number of different sources of revenue and adopting several different economic
models to succeed.

Priceline, for example, combines the “retail” and “media” models and therefore
enjoys economies that are vastly superior to those of other travel agencies, both on-
and off-line. Applying the retail model, the company aggregates suppliers of travel
services, such as airlines. Applying the media model, it “monetizes” its audience to
third party advertisers by suggesting products and services to its customers.

Dell also combines two models: the “made-to-order manufacturing” and “do-it-
yourself” models. The company offers computer shoppers an unparalleled choice
of features and permutations. In addition, its on-line menu and instructions guide
consumers through a selection process that is speedier and less prone to error
than one handled by live customer service representatives. For Dell, the superior
process is also less costly (Kalakota and Robinson 2000).

5.2 Changing Value Drivers

In the new competitive business, the traditional definition of value is challenged.
Though price remains an important factor in the new business models, certain new
value drivers have gained prominence, namely, speed, convenience, personaliza-
tion, and experience.
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e Speed

¢ Convenience

¢ Personalization

» Experience

e Price

¢ Service excellence

Value Drivers
Cost Speed and convenience

Ease of use Self-service

* A significant example of service excellence is “American Express” which has
moved to e-business design from the traditional design. The key trends in this
case are shifting from a product focus to a customer focus and changing the
rigid and functionally oriented systems to flexible and integrated service
applications.

5.3 Operational Excellence

There is a shift taken place from a low-cost framework to provision of high-quality
customized solutions with speed and at reasonable price. An excellent example here
is the case of Dell, which has followed a “build-to-order” business design.

Low cost Customized solutions

5.4 Continuous Innovation Excellence

Some enterprises have shifted the focus of innovation from functional efficiency
to outsourcing or acquisition. Cisco Systems effectively depicts the new model
of continuous innovation organized around networks and interdependencies of
partners.

Functional Outsourcing/
efficiency Acquisition
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5.5 Strategic Options

Flexibility is created in enterprises via a variety of new strategic initiatives so as to
adapt and respond to global change and competition. In the flexible design, the cus-
tomer comes first, and the competencies, both in-house and outsourced, are devel-
oped to meet the changing customer needs.

Traditional Design

In-house » Customer Competencies

e-Business Design
Customer . In-house/ outsourced
needs competencies

e The processes adopted in Microsoft are flexible for all kinds of product develop-
ment, be it operating systems or browser development or even for that matter
e-commerce applications. Microsoft adopts a flexible approach towards its new
products and leaves place for future solutions to be plugged in. The Internet Explorer
is one such product that elucidates this approach. To counter Sun Microsystems Java
language and Java enabled browsers for display of colorful and active graphics,
Microsoft had changed the rules of the competition by making browser engines that
were plug-and-play. So, it was easy for Microsoft to handle this external challenge
as the browsers could be made Java enabled with a simple add on module.

Capital Intensive Brand intensive
_
Acquisition Retention
_
CRM
Repetition New value
_—

It manages both the continuity and change forces simultaneously and balances
the enterprise as well as customer factors as per the flowing stream strategy crystal
(Sushil 2005, 2012b)

—

Continuity forces Change forces
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—

Enterprise factors Customer factors

5.6 Integrating Operations and Systems

A significant duality in the working of enterprises is of customization vs. integra-
tion. The flexible e-business enterprise is bimodal and is able to generate value by
both customization and integration.

A

Integration Customization
Legacy systems New integrated
- 5 systems
Mainframe Internet
—_

Centralize Decentralize
coordination management
Stock - oriented Demand driven

>
“Brick and Click”

Brick and e-Business

Mortar Business \_/

5.7 Future Enterprise

The future flexible enterprise would be a synthesis of the thesis and the antith-
esis on multiple planes taking the “both-and” approach rather than the “either-
or” approach.
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Reatual (Real as well as Virtual)

Enterprise
Real Virtual
Glocal (Global as well as Local)
Strategy
Gilobal Local

Technople (Technology as well as People)

Transformation

Technology People

5.8 SAP-LAP Model of Enterprise Transformation

The SAP model of enterprise flexibility consists of a situation that is transforming
actors that exercise freedom of choice and processes that are adaptive in nature. The
SAP-LAP model (Sushil 2000c, 2001c) of enterprise transformation in terms of
critical questions is given below.

Situation

e What are the key external drivers of enterprise transformation?
e What are the key internal drivers of enterprise transformation?
e What are the enablers/inhibitors of enterprise transformation?

Actor

e What are the worldviews of the key actors about transformation?

e Have the relevant cross-functional teams been developed?

* Have the actors been facilitated and motivated for collective learning and
knowledge sharing?

Process

e What are the key business processes that need to be transformed?

* How the business processes can be transformed using new technology to create a
new business model?

e Which business processes can be outsourced to reinvent the enterprise?

Learning

e What are the key drivers of change demanding transformation of the enterprise?
* Are the actors prepared for accepting and working to support transformation?
e What is the purpose of enterprise transformation?
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Action

* How to imbibe new technology in the business processes to transform them?
* How to change the mindset of actors?
* How to reinvent the strategies and redesign the systems?

Performance

* In what way transformation will affect the customer value?
* On what fronts speed will be affected?
*  Which enterprise factors will be influenced by transformation?

6 Flexibility Maturity Model

As flexibility is emerging to be a major business excellence dimension, it is impera-
tive that maturity models of enterprises should define flexibility of various types at
different maturity levels. This will facilitate organizations to chart out their roadmap
for creating or enhancing flexibility in order to become more competitive and to
effectively manage risk of uncertainty in business environment.

A typical flexibility maturity model (Sushil 2012c) could have multiple maturity
levels of flexibility in organizations. According to situation-actor-process (SAP)
framework, it may treat situation as the driving force and cope with it by flexibility
on the fronts of actors as well as processes. An organization may climb the maturity
of flexibility from operational to strategic on one hand and organization centric to
value network orientation on the other. Various possible maturity levels could range
from lower to higher maturity in terms of flexibility in individual processes at opera-
tional level, flexibility in interaction of processes, flexibility in actors, strategic flex-
ibility, and flexibility at operational as well as strategic levels in the whole value
network as shown in Fig. 1.7.

At the lowest level of flexibility maturity, an organization is expected to create
options and change mechanisms separately in various operational processes. This
would facilitate generation of numerous types of flexibilities such as operations
flexibility, manufacturing flexibility (Honda by way of using robots), marketing
flexibility (Unilever), financial flexibility (ICICI), and human resources flexibility
(GE). This becomes the start point of journey of flexibility maturity for any
organization.

The next higher level would work towards interaction of flexibilities in various
processes by creating flexibility at the interfaces. For example, how flexibility in mar-
keting interfaces with flexibility in manufacturing, how technological flexibility is
linked with financial flexibility, and how flexibility in human resource management
processes would help in creating a flexible supply chain. Many such interactions
among business processes would pave the way for a flexible enterprise. Interaction of
two or more processes would open up multiple frontiers of enterprise flexibility.
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Maturity Level 6
Strategic flexibility
across the
ecosystem

Maturity Level 5
Operational flexibility
in value network

Maturity Level 4
Strategic flexibility

Maturity Level 3
Flexibility in actors

Maturity Level 2
Flexibility in interaction of processes

Maturity Level 1
Flexibility in individual processes

Fig. 1.7 A typical flexibility maturity model

At the next higher level of flexibility maturity, the issues related with actors or
stakeholders would become pertinent. At this level, it is expected to link processes
with actors (stakeholders) and thus intend to address sustainability and vitality of
organizations. In order to effectively implement flexibility in processes and their
interactions, flexibility capability is to be nurtured in various actors in terms of
openness, questioning worldviews or mental models, responsive actions, learning
orientation, flexible leadership, and many more actor-related dimensions.

The flexibility ladder takes the next step to strategic level. At this level, an orga-
nization would exhibit strategic flexibility to manage paradoxes; the most promi-
nent one is that of “confluence of continuity and change” addressed by flowing
stream strategy (Sushil 2012d). Some other strategic paradoxes could be globaliza-
tion—localization, expansion—diversification, exploitation—exploration, and many
more. This is the highest maturity level in the organizational context, beyond which
flexibility in the value network is to be defined. This is reflected by many leading
corporations such as Apple (exploring new technologies in convergence to existing
ones), Microsoft (cannibalization), IBM (from products to solutions), and Nokia
(creating options).

Further, the organization should transcend flexibility to operations in the whole
value network. This would enable creating processes and systems to enhance
flexibility of interactions with partners such as supply chain flexibility. If the orga-
nizational processes are flexible, but the processes in the rest of the value network
are comparatively rigid, the whole response would be constrained. In order to effec-
tively practice flexibility in business, operations in the entire value network should
have flexibility alignment. This can be facilitated a great deal through developments
in information and communication technologies. For example, direct marketing by
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Dell through e-route has enhanced logistic, marketing, and organizational flexibili-
ties of all partners in the network.

Finally, it should strive to inculcate strategic flexibility across the ecosystem of
business encompassing all possible stakeholders (both near and far) in the star
model. This would enhance performance not only of the firm but also of all
stakeholders in the ecosystem such as society, environment, customers, govern-
ment, media, and interfacing industries. This has been reflected by Apple, Nokia,
Ford, and other technology-intensive organizations.

7 Conclusion

In order to deal with the dynamic and turbulent business situation, the enterprise is
supposed to be flexible on the fronts of strategy, structure, systems, people, and
culture. A flexible enterprise can be created by adopting the framework of flowing
stream strategy for managing the continuity and change hand in hand. The continuity
and change need to be synthesized at the level of strategy, structure, systems, peo-
ple, and culture. The key channels for such integration are divert, shift, partition,
and integrate (Sushil 2012a, d). The flexible enterprise has to evolve in its flexibility
maturity over a period of time.

A flexibility maturity model can act as a guiding framework for organizations to
enhance their performance, ability to manage risk, and meeting requirements of
uncertain business in a more viable manner. Though the baseline flexibility maturity
model presented above is hierarchical in nature, the next-generation models would
cut across boundaries of levels and creating a web of feedback and learning interac-
tions across these levels.
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Chapter 2
Creating Enterprise Flexibility Through
Service-Oriented Architecture

Ozgur Erol, Brian Sauser, and John T. Boardman

1 Introduction

Today enterprises must be capable to adapt to changing business requirements
of fast-paced and competitive business environment. This requires a shift from
a disintegrated and closed enterprise structure to a more dynamic and flexible
enterprise structure. Integration — within the enterprise and across enterprises —
facilitates this dynamic and flexible structure by combining processes, systems,
and technologies and enables information and resource sharing. Integration
facilitates successful operation of a single integrated enterprise, an extended
enterprise, or a virtual enterprise. Alignment of processes, systems, and tech-
nologies is a critical step to realize enterprise flexibility (Strnadl 2006). This
also requires an enterprise architecture which supports a dynamic and flexible
enterprise structure. Enterprise architecture provides common view of the pri-
mary resources of any enterprise (people, processes, systems, and technology)
and how they integrate to provide the primary drivers of the enterprise.

The concept of service-oriented architecture (SOA) is widely accepted software
architecture approach which promises the design and implementation of flexible sys-
tems and facilitates the change of business processes quickly. SOA leverages the
alignment of business and information technology. Although SOA has its roots in
software architecture, from a broader perspective the concept has also been applied at
the business level (Cherbakov et al. 2005; Bieberstein et al. 2006). In this chapter, we
discuss our perspective on SOA as a style of enterprise architecture design and, ulti-
mately, a way of structuring the enterprise.
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Based on the available literature, we provide the benefits of SOA and its impact
on creating enterprise flexibility. First section of this chapter provides an overview
of the challenges of enterprises we encounter in today’s business environment. In
this section, we discuss the relative concepts of enterprise integration and architec-
ture, emerging enterprise structures such as extended enterprises and virtual enter-
prises and the enterprise integration challenges. This section is followed by our
view on enterprise flexibility and what flexibility means for enterprises. Next, we
provide a literature review on service-oriented architecture. In this section, we also
discuss the concept of service orientation and its application at enterprise level. In
the next two sections of this chapter, we present our theoretical model based on the
attributes of SOA and their impact on enterprise flexibility. We provide our defini-
tion of enterprise flexibility and how it relates to use of service-oriented architec-
ture. This chapter concludes with a brief discussion on the relevance and potential
implication of our model to the practice of SOA and enterprise flexibility.

2 Emerging Challenges of Enterprises

Enterprises are complex and highly integrated systems (Nightangale and Rhodes
2004; Boardman and Sauser 2008). Enterprises consist of people, processes, informa-
tion, and supporting technologies, with interdependencies and interrelationships
across their boundaries (Nightangale and Rhodes 2004; Swarz and Derosa 2006). The
enterprises need to be managed not only for their internal operations, but more impor-
tantly for many relations to the different environments in which they are operating.
Today, these environments are changing rapidly, and the need for relevant information
becomes very important in the decision-making processes at all levels of enterprise
management. Fluctuations in market demands, technology evolution, and changing
regulations require flexible enterprise operations, capable of reacting to those changes.
Enterprises need to acquire and share relevant and current information within their
boundaries and across enterprises. The changing business requirements and the fast-
paced and competitive business environment surrounding enterprises requires a shift
from a disintegrated and closed enterprise structure to a more dynamic and flexible
enterprise structure. Integration within the enterprise and across enterprises facilitates
this dynamic and flexible structure by combining processes, systems, and technolo-
gies and enables information and resource sharing.

Adaptation to market changes in a timely fashion requires flexible organizations
and the ability to establish partnerships. One of the major challenges for enter-
prises today is to be able to structure their processes to accommodate cooperation
between partners providing the right core competencies at the right time in the
form of extended or virtual enterprise structures.

Another major challenge for organizations is the need for integration of enterprise
information systems. Today enterprises heavily depend on the information systems
(IS) that are responsible for running almost all business processes (Cummins 2002).
Originally, organizations focused on developing heterogeneous applications — as
widely known as stovepipe applications to support their business processes (Cummins
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2002; Lee et al. 2003; Gold-Bernstein and Ruh 2004). However, due to changing busi-
ness environment, the business processes evolved, and new processes required new
applications and data. As a result, organizations are reinforced to form a functional
orientation within their information systems, resulting disparate “islands of applica-
tions” in which individual systems remained disconnected from other systems (Lam
2007). These heterogeneous applications have become obsolete and have not served
the needs of modern enterprise business solutions such as e-business, supply chain,
and customer relationship management which require integration of information and
processes within the different parts of the enterprise and across its business partners.
The concept of integration of information systems and processes within the enterprise
and across enterprises has become one of the critical challenges for modern
enterprises.

Enterprise integration facilitates enterprise-wide connectivity of people, pro-
cesses, applications, and technologies with the goal of improving efficiency,
flexibility, and agility. It ensures that the right people and the right processes
have the right information at the right time (Brosey et al. 2001). Enterprise inte-
gration enables the successful communication between data, applications, pro-
cesses, people, and enterprises. It helps an organization to establish a technology
infrastructure that seamlessly links its complex business applications into a
homogenous system so that the processes and the data can be shared across the
company (integrated single enterprise), with business partners and customers
(extended enterprise) (Kosanke et al. 1999; Brosey et al. 2001; Smith et al.
2002; Venkatachalam 20006).

An enterprise architecture “is a set of descriptive representations (i.e. models)
that are relevant for describing an Enterprise such that it can be produced to man-
agement’s requirements and maintained over the period of its useful life” (Zachman
1987). An enterprise architecture provides a common view of the primary resources
of any enterprise (people, processes, and technology) and how they integrate to
provide the primary drivers of the enterprise.

Enterprise architecture is a coherent whole of principles, methods, and models
that are used in the design and realization of the enterprise’s organizational struc-
ture, business processes, information systems, and infrastructure (Ortiz et al. 2004).
Enterprise architecture integrates different architectural domains such as product,
process, technology architecture, application, and information architectures (Jonkers
et al. 20006).

Enterprise architectures can be used as a tool for engineering. The enterprise
architecture defines guides of the information required, and it complements enter-
prise methodologies. A methodology defines the steps that the different persons in
a company must follow in order to generate that pieces of knowledge and fill the
enterprise architecture (Ortiz et al. 2004). Enterprise architectures can also be used
as a management tool. Following the engineering phase, a manager could visualize
the relationships between any artifact hold at different levels within the enterprise
architecture (relationship between processes, resources, information, strategy, and
information systems).

Enterprise architecture provides some advantages (Brown 2007) including readily
available documentation of the enterprise, ability to unify and integrate business
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processes across the enterprise, ability to unify and integrate data across the enterprise
and to link with external partners, increase agility to business change, and maximized
reuse of enterprise models.

3 Enterprise Flexibility

Flexibility provides competitive advantage to enterprises. Enterprise flexibility is
defined as the ability of enterprise to adapt to changing requirements of its environ-
ment and its stakeholders with minimum time and effort (Sushil 2006). In order to
achieve flexibility, enterprise-wide processes can easily be changed across the
enterprise to satisfy the emerging requirements. The systems and the information
technology infrastructure which support these processes should be easily changed.

In most cases, enterprises concentrate on making individual business processes
more efficient. While having efficient processes is very important, enterprise flexibil-
ity requires a comprehensive view across the enterprise and its environment including
its suppliers, partners, and customers. To create systems and support enterprise pro-
cesses across the enterprise needs the ability to use and integrate existing systems and
processes (Weske 2007). This will provide flexibility to allow the enterprise to easily
adapt and bring together new systems to support new business requirements. Aside
from the enterprise flexibility that comes from the ability to integrate people, pro-
cesses, and information across the enterprise, the information technology infrastruc-
ture must also be made simpler and more manageable. This requires a well-defined
enterprise architecture and overall architectural approach which support flexibility
throughout the enterprise-wide processes and applications (Anaya 2005).

4 Service-Oriented Architecture

4.1 Concept of Service-Oriented Architecture

Service-oriented architecture (SOA) promises the design and implementation of
flexible systems that facilitate the change of business processes quickly. A SOA-
based approach also supports alignment of information technology (IT) and busi-
ness processes.

SOA is a technology initiative which requires a software architecture approach
where basic element of design and development is a service (Kumar et al. 2007).
SOA simplifies the development of enterprise applications as modular, reusable
business services that are easily integrated, changed, and maintained. SOA facili-
tates aligning existing information technology infrastructure and systems to
achieve end-to-end enterprise integration by removing redundancies, generating
collaboration tools, and streamlining IT processes. By adopting an SOA approach
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and implementing it using supporting technologies, companies can build flexible
systems that implement changing business processes quickly and make extensive
use of reusable components (IBM 2005). SOA supports an information environ-
ment built upon loosely coupled, reusable, standards-based services. It promotes
data interoperability rather than application interoperability (Erl 2007).

In service-oriented architecture, main design element is “services.” Applications
communicate with each other in such architectures through services. Services are
self-describing components, which can be recognized by client applications through
look up from a registry. The client application and the service provider communi-
cate via standard protocols and exchange information using standard data formats
(Brahe 2007).

4.2 Service Orientation at the Enterprise Level

Previous section discussed service-oriented architecture from a technology view-
point and defined it as application architecture. Even though SOA is a technology
initiative for many organizations, from a broader perspective the concept of service
orientation can also be applied at business level (Cherbakov et al. 2005; Bieberstein
et al. 2006). From a business perspective, SOA can be used as a style of enterprise
architecture design and, ultimately, a way of structuring the enterprise. It enables a
service-oriented enterprise architecture by allowing the business define enterprise
workflows around reusable business services.

Service orientation, in theory, is based on the concept of wrapping applications
with well-defined interfaces, so that the applications can be turned to a set of “ser-
vices.” “Services” are network-enabled components with well-defined interfaces
that are implementation independent (Yang and Lu 2005). The wrapping process
creates an abstraction layer that hides all the complex details of the application, as a
result the “services” can be integrated with any other application easily. The integra-
tion of the applications will not depend on the language, operating system, or data-
base the application uses. Interfaces which describe the services are the most critical
part of the service-orientated approach (Cousins and Casanova 2004). Service ori-
entation promotes the creation of highly accessible, loosely coupled, reusable,
business-oriented services which can be fully integrated using standards (Bieberstein
et al. 2006). Increased interoperability, increased business and technology domain
alignment, increased return on investment, and increased organizational agility are
benefits of service orientation.

4.3 Creating Enterprise Flexibility in Enterprises

In the previous sections, we discussed the related concepts which provide a founda-
tion for our model to create enterprise flexibility using service-oriented architectures.
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Our model intends to explain the relationship between enterprise flexibility and the
attributes of service-oriented architectures.

We define enterprise flexibility as the ability of enterprise to adapt to changing
business and stakeholder requirements more efficiently, easily, and quickly. In this
definition, we emphasize efficiency, agility, and adaptability. Efficiency is related to
optimal use of resources. Agility is related to timely and faster response to rapidly
changing business requirements. Adaptability is the ability of an enterprise to
respond to the changing business requirements and to change its business processes.
Adaptability is related to integration of new and existing systems and processes.
Enterprise flexibility requires the integration of business processes and systems
within the enterprise and across the partners of the enterprise. Alignment of busi-
ness processes and information technology is also an enabling factor for enterprise
flexibility which requires a simple and manageable enterprise architecture.

5 Theoretical Model

Our model suggests two key enablers for enterprise flexibility. First enabler is the
capability of an enterprise to connect people, processes, and information in a way
that allows enterprise to become more flexible and responsive to the dynamics of its
environment, stakeholders, and competitors. This requires integration within the
enterprise and across the partners, suppliers, and customers of the enterprise.

Second enabler is alignment of information technology and business goals. This
requires simplification of the underlying technology infrastructure and creation of a
consolidated view of, and access to, all available resources in the enterprise. This
can be achieved with well-defined enterprise architecture. Enterprise architecture
provides a common view of relationship between processes, resources, information,
strategy, and information systems. It provides ability to integrate business processes
and data across the enterprise and with external partners and ability to respond to
changing business requirements rapidly.

Table 2.1 summarizes our model which we explain the relationship between the
attributes of service-oriented architecture (SOA) and enterprise flexibility. In this
table, we list the attributes of SOA, business outcome of each attributes, and each
attribute’s impact on agility, efficiency, and adaptability. Our model suggests that
enterprise flexibility can be obtained as a result of agility, efficiency, and adaptabil-
ity as shown in the table.

6 Conclusion

In this chapter, we introduced our theoretical model based on concepts of enterprise
flexibility and service-oriented architectures. Service orientation, at application
architecture level, has already been discussed in various literatures to be beneficial
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in obtaining agility, efficiency, and flexibility. We will further investigate the use of
service orientation as a style of enterprise architecture design and, ultimately, a way
of structuring the enterprise. Our next step will be to develop an enterprise architec-
ture framework. This framework will apply the concept of service orientation at the
enterprise level and can be used to increase an enterprise’s ability to respond and
adapt to emerging business requirements and challenges.
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Chapter 3
Defining Strategic Flexibility

Norman Roberts and Gary J. Stockport

1 Introduction

The topic of this chapter is strategic flexibility. Strategic flexibility has been considered
by previous research in strategic management, economics, organization theory, and
marketing. Consequently, there is a diverse range of definitions about this term (Genus
1995). This chapter examines the historical development of the term from the 1970s
to recently. It synthesizes the literature review and concludes with its own definition.

2 Strategic Flexibility: Conceptually

Strategic flexibility is probably closest to the common understanding of flexibility —
the ability to do something other than originally intended.

The conceptualization of strategic flexibility has been described and studied by
numerous authors. The notion of strategic flexibility that is probably the closest to
an everyday understanding of flexibility is the ability to do something other than
that which had been originally intended (Evans 1991).

Conceptually, strategic flexibility suggests the ability to take some action in
response to external environmental changes (Evans 1991; Buckley 1997) and thus
can be viewed as a strategic capability (Bahrami 1992). Strategic flexibility is the
ability to precipitate intentional changes and adapt to environmental changes
through the continuous rethinking of current strategies, asset deployment, and
investment strategies (Evans 1991; Bahrami 1992; Sanchez 1995). Consequently,
strategic flexibility can be conceptualized in two ways: firstly, with regard to the
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variation and diversity of strategies and, secondly, to the degree at which compa-
nies can rapidly shift from one strategy to another (Slack 1983; Nadkarni and
Narayanan 2004).

Hitt conceptualizes strategic flexibility “...as the capability of the company to
proact or respond quickly to changing competitive conditions and thereby develop
and/or maintain competitive advantage” (Hitt et al. 1998, p. 26). Aaker and
Mascarenhas (1984) focus on substantial environmental uncertainty creating the
need for strategic adaptation.

Sanchez (1995) suggests that the company’s strategic flexibility is jointly depend-
ing on the inherent flexibility of the resources available to the company (resource
flexibility) and on the company’s flexibility in applying those resources to alterna-
tive courses of action (coordination flexibility). Evans (1991) suggests strategic
flexibility is a function of the event that impacted on the company, by necessity
instead of choice, being used to denote the company’s deliberate or emerging capa-
bilities to maneuver offensively or defensively.

Other terms that offer a similar conceptualization include the terms “strategic
maneuverability” (Klingen 1975), “organizational flexibility”” (Volberda 1996), and
“dynamic capabilities” (Teece et al. 1997). Aaker and Mascarenhas (1984) argued
“organizational flexibility” was a strategic option that could be exercised by an
organization and define “organizational flexibility” as “...the ability of the organi-
zation to adapt to substantial, uncertain, and fast occurring environmental changes
that have a meaningful impact on the organization’s performance” (Aaker and
Mascarenhas 1984, p. 74). The more recent studies about strategic flexibility in
strategic management research mostly applied the concept within the context of
product competition (Sanchez 1995, Schilling and Steensma 2001; Worren et al.
2002; Raynor and Leroux 2004).

3 Strategic Flexibility (1970s)

Some early research about strategic flexibility includes Gotcher (1977) who sug-
gested that long range planning required flexibility. Eppink (1978) related the term
“adaptiveness” as the ability of the organization to respond to unforeseen change.
He added “...Flexibility can be seen as a characteristic of an organization that
makes it less vulnerable to unforeseen external changes or puts it in a better position
to respond successfully to such a change” (Eppink 1978, p. 42). Eppink (1978)
argued strategic flexibility was necessary to compensate for strategic changes in the
“indirect” environment of the company that reached it via the components of its
“direct” environment. He suggested such changes required a high degree of unfa-
miliarity and could therefore be very dynamic and urgent.

In 1975, Klingen described “strategic maneuverability” as ““...the extent to which
strategic behaviour may be realized” (Klingen 1975, p. 11). “Strategic maneuver-
ability” was seen to be determined by a company’s freedom of movement, its envi-
ronment, and the quality of strategic control within the company. Based on this
view, a company’s freedom of movement could vary from sector to sector.



3 Defining Strategic Flexibility 39
4 Strategic Flexibility (1980s)

Despite the more specific definitions of strategic flexibility outlined earlier, the term
has been widely used in the General Management literature. In 1980, Porter’s semi-
nal work “Competitive Strategy” was published, and he took a more deterministic
view of strategy that still “dominates” the strategic management literature today.
Porter (1980) refers to “strategic choice” where the company has a finite selection
of strategies to choose from, based upon study of its external environment. Porter
(1980) also strongly supports a “single best option” approach to strategy. This was
based upon the need to make strategic choices between options having varying
degrees of strategic and financial risk (Porter 1985).

Harrigan (1986) extends Porter’s argument to consider how a company may not
be able to take advantage of all of the strategies that it is able to identify. This view
does not change any of the fundamental assumptions Porter made about the nature
of competition and the way in which companies interact with their environment to
gain a sustainable competitive advantage. Sustained competitive advantage exists
when competitors are unable to duplicate the benefits of the strategy (Barney 1991;
Barney 2001).

Strategic flexibility relates to both the internal and external environment of a
company. Suggesting a broader view than earlier work such as Klingen (1975),
Anderson (1985) argues that strategic flexibility is about a company’s ability to
restructure itself internally as well as its relationship with the external environment
including competition originating from almost anywhere, even from outside a com-
pany’s industry.

5 The 1990s Onward

As mentioned earlier, definitions often suggest that strategic flexibility means
the ability to take some action in response to environmental changes (Evans
1991; Buckley 1997). Sanchez (1995) identified “resource flexibility” and
“coordination flexibility” as capabilities contributing to strategic flexibility.
Strategic flexibility also came to be viewed as a capability. As a capability,
strategic flexibility is influenced by internal and external conditions of the
company.

5.1 Strategic Flexibility: Externally

The environment can include external factors such as regulatory, economic, political,
and social changes affecting the company’s primary and secondary task environ-
ments (Achrol and Kotler 1999). A more deterministic strategy approach indicated
that changes in the company’s environment resulted in the reassessment of strategy
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among a given array of strategic alternatives (Porter 1980, 1985; Harrigan 1986;
Parnell 1994, 2003). Thus, strategic choice was based on how a company evaluated
its position in the environment. Porter’s identification of low cost, differentiation,
and focus as to generic strategies for achieving sustainable competitive advantage
(Porter 1980, 1985) is the basis of many strategy studies.

5.2 Strategic Flexibility: Internally

Burnes (1992) identified three types of strategy according to the level of strategic
decision making. Firstly, Corporate Level Strategy was described as being con-
cerned with the direction, composition and coordination of the various business
units within a large and diversified organization. Then, Business Level Strategy
related to the operation and direction of individual business units within a group
of companies. Finally, Functional Level Strategy related to individual business
functions.

Strategic flexibility internally within an organization usually has three levels of
strategy analysis: high level, organizational direction; medium level, organizational
structure; and low level, organizational operations.

This internally driven strategic flexibility split into three levels is similar to
Krinjnen’s (1979) division of the strategic decision-making process into the strate-
gic level (strategic policy, economic, social goals, and product market mix), the
organizational level (organizational structure, decision making, and communication
processes), and, finally, the operational level (production volumes). Sanchez (1995)
argued that two critical components of strategic flexibility were “resource flexibil-
ity” and “coordination flexibility,” which are both controlled from a company’s
internal environment. This conceptualization of strategic flexibility implies an
inward focus on the company’s internal environment, and different strategic options
are possible depending on the nature of the change and the internal company
influence.

The resource-based view focuses on those assets and capabilities that provide
competitive advantage. Earlier contributions on strategic flexibility suggested that
strategic flexibility depended jointly on what has been termed resource flexibility
and the company’s flexibilities in applying those resources to alternative courses of
action (Sanchez 1995; Pauwels and Matthyssens 2004). The resource-based view of
sustainable competitive advantage recognized the importance of the difference
between companies based upon their resource endowments.

Within the competence-based view of the company, strategic flexibility char-
acterizes the ability to respond advantageously to a changing environment. The
competence-based view of the company came to the forefront of strategic man-
agement literature with Prahalad and Hamel’s “Core Competence” (Prahalad
1990). Core competences were identified as “...the collective learning in the
organization, especially how to coordinate diverse production skills and inte-
grate multiple streams of technologies”. This differs from the resource-based
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view, which focuses on those assets and capabilities that produce a sustainable
competitive advantage (strategic assets).

There have been variations in both the application and meaning of strategic
flexibility.

6 Defining Strategic Flexibility

The various definitions of strategic flexibility have tended to reflect the different
perspectives taken by strategic management researchers. Consequently, there are
differences in both the meaning and application of the term. Nevertheless, strategic
flexibility provides a means by which companies can become more successful, and
this suggests that companies select, develop, and modify strategic choices in order
to cope with a continually changing environment. Thus, strategic flexibility can be
described as the strategic choices available to a company and the company’s ability
to take advantage of those choices.

From the previous discussion, it is clear that the term strategic flexibility has no
commonly agreed definition. That is why, as mentioned earlier, the various defini-
tions of strategic flexibility by different researchers relate to a number of different
perspectives (See Table 3.1).

Based upon the above, it is clear that any definition of strategic flexibility must
combine both the external and internal perspectives. Therefore, for the purpose of
this chapter, strategic flexibility is about:

— The ability to manage strategic risk
— The ability to respond to environmental change, i.e., both opportunities and threats
— The ability of a company to use its resources in both a proactive and a reactive way

Combining the above, this chapter defines strategic flexibility as ““...a company’s
ability to manage strategic risk through its ability to respond to both opportunities
and threats in its environment through using its resources in both a pro-active and a
reactive way.”

7 Conclusion

This chapter has presented a review of the literature about the term strategic flexibil-
ity. It has considered research which has conceptualized the term, and the chapter
has also presented a historical discussion. Broadly, there have been two distinct
approaches or perspectives to define strategic flexibility: external and internal. The
definition presented in this chapter has attempted to “unify” these two approaches
in order to provide a common platform for strategic management researchers as
well as for researchers from other academic disciplines such as economics, organi-
zation theory, and marketing. Consequently, it is suggested that this chapter adds to
our general understanding of strategic flexibility.
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Chapter 4
Flexible Strategy Framework for Managing
Continuity and Change in E-Government

S. Nasim and Sushil

1 Introduction

The current era of compulsive change has driven organizations to focus excessively on
“change and transformation,” and government is no exception. However, despite
immense focus on change, the record of change success is startlingly low, both in
business organizations (Kotter 1995; Beer and Nohria 2000) and in the context of
e-government projects (Heeks 2003; Ruth and Doh 2007). This calls for the need to
explore the emerging alternatives beneath and beyond change (Sturdy and Grey 2003).

Reviews on organizational change literature have reiterated the fact that “man-
aging change is invariably managing paradoxes” (Nasim and Sushil 2011). As a
result, various approaches to managing such dualities and paradoxes have emerged
as a possible solution for enhancing change outcomes. One such approach that
seems to have gained considerable attention recently calls for “managing continu-
ity and change concurrently” for better change outcomes (Brown and Eisenhardt
1997; Huy 2002; Leana and Barry 2000; Sturdy and Grey 2003; Sushil 2005;
Graetz and Smith 2009).

The domain of e-government, on one hand, calls for radical changes embracing
new technologies and processes, while “government,” as an entity, on the other
hand, is largely driven by rules, norms, and laws strengthening forces of continuity.
This had led researchers to explore the context of e-government from the dual per-
spective of managing continuity and change. Based on experts’ opinion, researchers
have concluded that the e-government domain is highly affected by both continuity
and change forces and have even identified these forces (Nasim and Sushil 2010).
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Further studies have also explored the hierarchical relationships among these forces
and have suggested possible linkage with the performance factors (Nasim 2011).

This chapter is divided into five sections. The first section introduces the theme of
this chapter followed by the background literature on managing continuity and change,
in general, and also in the context of e-government domain. The third section presents
the hierarchical modeling of continuity and change forces affecting e-government
performance in India. Further, in the fourth section, the flexible strategy framework is
proposed and illustrated with the help of a case project from the e-government domain
in India, followed by the concluding section.

2 Background Literature

Continuity and change in strategy discourses have been traditionally treated as
mutually exclusive, as an either—or situation. Till 1970s and 1980s when the environ-
ment was relatively stable and the pace of change was comparatively slow, organiza-
tions focused on “incremental strategies” (Quinn 1978, 1980) with greater thrust on
continuity. The organizations used to form strategies so as to survive and grow by
maintaining continuity in their business domain. However, in the last two decades,
the waves of change have compelled businesses to evolve a more “flexible approach”
(Volberda 1998; Sushil 2000) for managing change and transformation.

Despite plethora of literature on strategic change and transformation, the voyage
of change has not been smooth enough for a large number of leading organizations
with strong legacy — who have actually ended up in greater turbulence and chaos.
This has given rise to a growing interest in the concept of “confluence of change and
continuity” (Sushil 2005), i.e., managing continuity and change simultaneously.
Apparently it may seem paradoxical, but there is ample research evidence of
application of such a concept in spheres like corporate governance, organizational
identity, and industrial relations.

Continuity, Change, and Management Rhetoric

An analysis of management literature on change and transformation reveals that
restructuring discourse is highly dependent on the rhetoric of “turbulent times”.
Authors demonstrate the gap between managerial rhetoric and business reality.
Eccles et al. (1992) point out that management writers and practitioners talked of
turbulence and transformative changes even in the supposedly past and less com-
petitive context of the 1950s. They further demolish the rhetoric of Drucker and
Tofler for making the same stirring announcements of impending change in nearly
all their writings spanning decades. Huczynski (1993) observed that all the gurus
gained the currency for their relevance to the changing times. Thompson and
Davidson, too, strongly refute the claims of such managerial rhetoric and state that
there is no paradigm shift or complete break as these modern gurus ably demonstrate.
Bureaucracies continue to evolve and develop new forms of hierarchy, rules, and
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control. They further establish that it is in fact important to retain a sense of “continu-
ity.” Several other researches too have pointed to the need for both “change and
continuity” in organizations (Ashforth and Mael 1996; Barney et al. 1998; Collins
and Porras 1994; Eisenhardt 2000; Pettigrew 1985).

Strategic Change Versus Continuity

The organizations must realize that people are not Chameleons — they cannot
change stripes and colors at the drop of a hat (Hart 1993). Most people have past
accomplishments of which they are proud of and valuable strengths to bring for-
ward. If they feel they are being told those things are to be discarded, they will not
support the change efforts. According to Tannenbaum and Hanna (1985), changes
in organizational identity have been experienced as painful and have been resisted
by organizational members. Stability in organizational identity is seen as providing
members with psychological anchors in times of change (Gustafson and Reger
1995). It has also been established that sense of sameness over time is necessary
for psychological health (Albert and Whetten 1985; Shamir 1990). Christensen and
Cheney (2000) indicate that spokespersons need to show that organizations are
stable yet responsive entities with an inspiring history and a reliable presence.
Thus, every organization needs some stability or continuity for if everything about
an organization were to be always in flux, it would be crippled by chaos (Volberda
1998). Yet some aspects of the organization must change so that it can survive and
even exploit the shifts and turns of the environment.

Continuity and Change: A Case of Confluence

Leana and Barry (2000) argue that tension between stability and change is inevita-
ble and is a part of organizational life. Others suggest that change leadership must
balance continuity and change (Burke and Trahant 2000; Pettigrew et al. 2001).
Bianco and Schermerhorn (2006) reiterate that organizational leadership should
allow for coexistent states of both “continuity and change.” Strangelman (1999)
demonstrates this through his case study on British Rail that many reform-minded
managers and policy makers (who understand the emotive and political importance
of nostalgia) deploy nostalgia as a proactive change-directed discourse rather than
as reactionary force. Sturdy and Grey (2003), elaborating on how to manage conti-
nuity and change, state that “continuity and change be managed not as alternative
states but as co-existent ones.” They further add that it is imperative for managers
today to embrace stability and learn to manage continuity if they want to survive.
What can be a better testimony than the statement of a CEO cum change agent of a
125-year-old retail giant in his narration on the transformation of his company
(Sears Roebuck and Co.) in which he admits that “Managing change and continuity
simultaneously — is a task far more delicate than managing change alone.” Martinez
(1997) further suggests the questions to be posed in order to identify the elements
of continuity or things to be preserved. Further, a revisit to the organizational
change literature reiterates that “managing change is invariably managing paradox,”
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especially the paradox of managing the confluence of both continuity and change
forces (Luscher and Lewis 2008; Nasim and Sushil 2011).

2.1 Strategic Framework for Managing Continuity
and Change

Though hosts of management writers have emphasized the need for managing
“change and continuity,” very few of them have actually attempted to present a
framework for doing so. Mintzberg’s (1988) notion of “reconciling change and
continuity” in strategy making represents one of the earliest thinking on how to
manage the two forces. In his excerpts on “Crafting Strategy,” Mintzberg, however,
proposed that the reconciliation between change and continuity forces should be
done alternatively, a departure from the current thinking calling for concurrent
management of the forces.

Volberda’s (1997) “Paradox of Flexibility” emphasizes the need of an organization
to manage change and continuity simultaneously via the flexibility route. Huy (2002)
suggested an inductive model to resolve the tension between continuity and change
at the micro/individual level. Drawing from “Systems thinking,” Burchell and
Kolb (2006) too emphasized the need to change and the need for stability to create
sustainable organizations for future. The “Flowing Stream Strategy framework” for
managing continuity and change, as put forward by Sushil (2005, 2012a, b, c),
provides a detailed approach to “consciously manage the vital and desirable areas of
continuity along with change.” Graetz and Smith (2009) have recently proposed a
“dualities aware perspective” as a potential way forward in balancing the contradictory
forces of continuity and change.

Since the “Flowing Stream Strategy” approach is quite comprehensive and pro-
vides methodological details, it has been used as a basic approach for proposing the
flexible strategic framework for managing continuity and change in e-government
domain in this chapter. Thus, it becomes imperative to delve a little deeper into this
approach and is explained in the next subsection.

Flowing Stream Strategy Approach

This approach rests on the philosophy that the strategic management of change
could be better leveraged with a clear understanding of continuity of the organi-
zation (Sushil 2005, 2012a). The metaphor of a “flowing stream” is proposed by
the author for depicting the management of continuity and change concurrently.
According to him, organizations are acted upon by both forces of change and
forces of continuity which need to be balanced concurrently, just like a flowing
stream which exhibits continuity (being a stream) and change (as characterized
by continuous flow of water) at the same time. While the major forces for change
largely emanate from change situations, the “continuity forces” are generally
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linked with the actors and processes and hold back an organization from change
by creating inertia in the current business domain (Sushil 2005). The continuity
and change forces, however, would be different for different contexts and would
vary across domains.

2.2 Managing Change and Continuity in E-Government

ICT, in general, and Internet in particular, has ushered in new horizons for both the
government and the governed, subjecting the domain of e-government to continual
change (Stojannovic et al. 2006). However, despite the impressive growth of
e-government in making information and services available to people, the intra-
governmental changes have been slow, ad hoc, and plagued by poor planning,
inadequate application of strategic management principles, and weak leadership
(Moon 2002; Sundberg and Sandberg 2006). Researchers have consistently
highlighted that e-government is more of an organizational change issue and that the
need for managing constant change is central to e-government research (Li 2003;
Gupta et al. 2004; Rose and Grant 2010).

E-Government in India

Paradoxically, India, recognized as a leading power in information technology, has a
poor e-government index. Far behind in the overall e-government performance, its
global ranking has fallen from 87 in 2005 to 125 in 2012. The e-government readiness
index too has registered a decline from 0.40 in 2005 to 0.38 this year lagging behind
countries like Sri Lanka and Maldives (UN E-government Readiness Report 2005,
2012). With massive investments made by the government in these projects and with
dismal success rate (15-17 %) (World Bank 2004; Suri 2005), it becomes all the more
important to explore approaches that may enhance the outcomes of such projects.
An integrated nationwide implementation of e-government in India has been
launched with NEGP (National E-Governance Plan) providing the way forward.
Previous studies and researches in e-government in Indian context not only suggest
the significance of managing change in the domain (Kumar 2005; Suri 2009), but
also highlight the issues and gaps in planning and implementation (Suri 2009),
which are largely due to the presence of continuity forces like culture. Further, a
comprehensive review of e-government literature undertaken by researchers, with
the objective of identifying change and continuity forces, resulted in seven forces
of change (Globalization, New Opportunities, Pressures of Good Governance,
Stakeholders’ Needs and Expectations, New Technology, The E-platform,
Government Policies and Legislation, and Public—Private Partnership) and five
forces of continuity (Large Number and Heterogeneity of Citizen Base, Established
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Traditional Infrastructure, Existing Process of Service Delivery, Legacy Databases,
and Existing Culture) (Nasim and Sushil 2010). A detailed explanation of these
forces and their references is provided in Appendices 1 and 2.

3 Modeling Continuity, Change, and Performance
in E-Government

Continuity and change forces being newer constructs, their relationship with the
performance variable in the e-government domain, as assumed in the Flowing
Stream Strategy framework, did not have strong evidence from e-government litera-
ture. Hence, it was deemed important to undertake a preliminary exercise to verify
that the forces of continuity and change, as identified from the literature, do lead to
better project performance, before proceeding for case-based illustration of the
framework in the next section. For this, a qualitative method of interpretive struc-
tural modeling (ISM) based on the expert’s views has been used to verify the pro-
posed relationships between forces of change, continuity, and e-government
performance. Subsequent subsections provide a brief introduction to the methodol-
ogy followed by the preliminary model developed broadly depicting the hypothe-
sized relationship among the variables.

3.1 Introduction to ISM Methodology

Identification of structure within a system is of great value in dealing effectively
with the system and better decision-making. Interpretive structural modeling
(ISM) is defined “as a process that transforms unclear and poorly articulated men-
tal models of systems into visible, well-defined models useful for many purposes”
(Saxena et al. 2006). ISM methodology helps to impose order and direction on the
complex relationships among elements of system. The philosophical basis and the
subsequent conceptual and analytical details have been provided by Warfield
(1973, 1974). The user of this technique with the help of experts identifies and
interprets the relationship between a complex set of factors. After a series of itera-
tions, a hierarchical structure of relationship among the variables is extracted and
depicted in the form of a digraph.

For a complex problem, like the one under consideration, where an attempt is
made to study continuity and change management — a new frontier, and that too in
anew domain like e-governance, ISM technique is bound to add clarity and value in
developing conceptual constructs. This methodology has been adopted to obtain a
structural hierarchy of relationship between the factors affecting (change or conti-
nuity) e-governance in Indian context and their relationship with e-government per-
formance. The steps involved in using ISM technique for the context defined above
may be enumerated as follows:
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i. Forces driving change and continuity in e-government domain are identified by
undertaking literature review.
ii. A contextual relationship among the factors is established (by taking cues from
the experts).
iii. A structural self-interaction matrix (SSIM) is developed indicating pair-wise
relationship among factors.
iv. From the SSIM matrix, reachability matrix is derived and is then checked for
transitivity of relationship among factors.
v. The reachability matrix as obtained in the above step is partitioned further to
obtain various levels/hierarchy of factors.
vi. Based on the levels identified in the above step, a digraph is prepared which is
then converted into an ISM.
vii. In the end, the ISM model is checked for any inconsistency and eventually
interpreted in the context defined.

3.2 Hierarchy of Continuity and Change Forces
Affecting Performance

As aresult of the iterations of the final reachability matrix, the hierarchy of continuity
and change forces affecting “performance” in e-government domain is depicted in
Fig. 4.1, and its interpretations are discussed as follows.

Interpretations

As depicted in the Fig. 4.1, the hierarchy of forces affecting e-government perfor-
mance in India, the forces at the top are interpreted to be more dependent ones and
are driven by the forces at the lower end of the hierarchy. It includes both the forces
driving change in favor of e-government and the continuity forces.

A closer look at the hierarchical model indicates that forces of continuity are affect-
ing e-government more than the forces of change as they are mostly clustered at the
bottom. The most critical forces driving change in e-government domain in India are
globalization and stakeholders’ needs and expectations leading to new opportunities and
new technologies enhancing pressures for good governance, resulting in greater prolif-
eration of e-business/e-platform, public—private partnership, and government policies
and legislations finally leading to better performance of e-government projects.

Some of the continuity factors that have emerged out to be significantly affecting
e-government are large citizen base, existing culture, existing physical infrastruc-
ture, and traditional system of service delivery. Eventually, all the continuity forces
lead to better e-government performance. Since all these continuity forces are at the
lower level of hierarchy, there seems to be more of an indirect relationship with the
performance factors as compared to the change forces which are mostly clustered in
the middle and at the top. This perhaps points out the possibility of change forces
mediating the relationship between continuity forces and performance factors.
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Fig. 4.1 Hierarchy of factors driving change and continuity in e-government in India

Having modeled the continuity, change, and performance factors, it seems
imperative to present the flexible strategy framework for managing the continuity

and change forces for

better outcomes.

4 Flexible Strategy Framework for Managing Continuity

and Change in E-Government Domain

As against the popular notion of e-government being change centric — calling for
radical change — a more incremental approach is recommended taking into con-
sideration the legacies or the inertia of the pre-e-government era. Drawing
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predominantly from the Flowing Stream Strategy, the following flexible strategic
framework may be proposed to resolve the paradox of continuity and change in
e-government:

* Implementers of e-government projects should identify the key factors driving
change and also the critical factors obstructing positive change in the context of
a specific project.

* Continuity—change template should be developed for each project, facilitating a
deeper understanding of the factors in consultation with experts in the field.
Higher weights may be assigned to more critical factors affecting the project, and
the scores may be used further to map the project on the continuity—change matrix.

* Given the fast pace of change in e-government context, it is expected that both
forces of continuity of change will be high in almost all projects, thus calling for
a strategy managing the confluence of these factors.

e “Flowing Stream Strategy” (Sushil 2012c) is recommended for strategic man-
agement of confluence of continuity and change in e-government domain, the
methodology for which includes:

— VDB (Vital, Desirable, and Burdensome) analysis of continuity forces.

— Impact analysis of change forces affecting the e-government project.

— Assess and landscape the performance factors relevant for the e-government
project.

— Suggest strategic actions for improving low performance areas by leveraging
continuity with change forces.

The flexible strategy framework for the e-government domain, as proposed
above, can be further depicted in Fig. 4.2.

Methodology for Case Illustration

In order to illustrate the flexible strategy framework proposed above, a case-based
approach is used. A mission mode Government-to-Citizen (G2C) project called Online
Filing of RTI Complaint and Appeal (also known as CIC online) has been selected to
demonstrate the Flowing Stream Strategy methodology as it had been rated high on
both continuity and change forces. The inputs for analyzing the case have been elicited
from the key planners and implementers of the case project, as a part of the doctoral
research at IIT Delhi (Nasim 2010). The continuity, change, and performance factors
used in case analysis are derived from the literature (Refer Appendices 1 and 2).

4.1 Case Background: Online Filing of RTI Complaint
and Appeal (CIC Online)

RTI Complaint and Appeal System (also referred to as Chief Information
Commission-CIC online) is a nonprofit initiative under the National Portal of India
project and aims to bring the ICT benefits in the government functioning so as to
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effectively disseminate information to the citizens as per the landmark Indian Right
to Information Act (RTI), 2005. The hallmark of the RTT Act, 2005, is that the citi-
zens can have access to information, which so far has been under the control of
public authorities (PA), in order to promote transparency and accountability in the
matters concerning the public authorities in particular and the government in gen-
eral. The online filing of RTI complaint and appeal has, thus, institutionalized the
convergence of ICT with the Right to Information Act, 2005 in India.

Project Scope and Coverage

Implementation of the initial 3 years (2005-2008) of RTI Act revealed that there is
a huge gap between demand and supply side of information. This may largely be
attributed to the poor records management, lack of automation, and the inefficient
usage of the computerization in the government organizations. Given these prob-
lems, it was envisaged to enable the RTI complaint and second appeal process
through an ICT-based system providing equal opportunity to the citizens at large.
The portal (http:/rti.india.gov.in) has nationwide content coverage in terms of
information on the complaint and second appeal, which facilitates its target audi-
ence and beneficiaries that include the citizens of India of all age groups and demo-
graphic backgrounds, the Ministries, Departments and associated offices, Central
Government offices, Legislative and Judicial Institutions of government, and public
sector enterprises/organizations.
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Project Stakeholders and Timeline

This project is a key initiative driven by Central Information Commission and
National Informatics Centre in accordance with the National e-Governance Plan
(NeGP), which sought to acquire the key benefits of ICT and deliver the RTI system
over the digital network for the citizens. The key project stakeholders include rep-
resentatives of Central Public Authorities (Public bodies falling under the jurisdic-
tion of central government), citizens of India (including the nonresident Indians),
and the Civil Society Organizations. While the front-end RTI Complaint and Appeal
System had been operational since July 2008 as envisaged, the back end migrated to
the new system (with consolidated database) fully by December 2008. All the proj-
ect timelines were successfully adhered to as planned by the team.

The Front-End Process (Citizen Module)

This front-end module facilitates the citizens to submit their complaints and/or sec-
ond appeals to the CIC online. A citizen can visit the site http:/rti.india.gov.in, fill
up the desired form, and submit his/her complaint/appeal online. A choice is made
available to the visitor either to submit the form at one go or save the form as a draft
mode for final submission at a later date. Once it is finally submitted, the complain-
ant/appellant is prompted by the system to take a print out of the filled form, sign
the form, and send the signed form to the CIC in view of requirements of the rule
framed under the Act for further processing of the petitions. While generating a
hard copy, the system also generates a unique registration number, which can also
be used by the citizens for further correspondence or tracking the status of the com-
plaint/appeal online. While filling the forms, information regarding priority cate-
gory, if any, is also being captured to help CIC dispose the petitions within stipulated
period as laid down in the RTI Act. The citizens can access this module by visiting
http://cic.gov.in and the National Portal as well.

Major Back-End Process and Technology Architecture

The back-end module aligns on the deliverables at the office end in compliance with
the provisions regarding time schedules enacted in the RTT Act. A total of 12 stages
have been devised with multiple substages/options to proceed through the life cycle
of a complaint/appeal. All actions or decisions taken by the respective officials at
different stages in the process flow of complaints/appeals are captured. It also facili-
tates auto-generation of hearing notices, electronic dispatch of the decisions through
e-mail to the concerned stakeholders. This system not only facilitates easy tracking
of cases but also monitors the workflow for speedy disposal of cases. This module
also assists in generating various documents like official notes, daily cause list,
disposal reports, and generation of designer reports comprising of various dynamic
queries which may be used by various statutory organizations and by the parliament
as an indicator for monitoring the implementation of RTT Act as mandated.

The RTI Complaint and Appeal System is hosted in the Internet Data Centre of
NIC and leverages upon the National Portal of India infrastructure with a primary
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objective of ensuring 24 x7x365 support, scalable, secure, accessible, manageable,
and highly reliable systems. Disaster Recovery Center, NIC infrastructure allows for
a robust physical and technical environment. The Data Centre is ISO 27001
(Information Security Management System) certified with a disaster recovery center
at Hyderabad. The project management team comprised of team members from CIC
and NIC with a dedicated project manager, system architect, software developers, and
implementation support professionals. Secretary, CIC lead the overall team and the
Joint Registrar held the responsibility of the entire coordination so as to ensure the
completion of the project as scheduled. The Chief Information Commissioner and
Information Commissioners provided useful guidance whenever required.

User Experience and Feedback

Online applications have been showing increasing trend as against the conventional
mode of filing applications. Since the status of the cases at various stages is available
in public domain, request for information at CIC is showing a decreasing trend. Prior
to launch of this system, only basic information could have been generated. But now
reports on much diverse information are being generated for use by the policy
makers in drawing future roadmap regarding RTI implementation in the country.
There are several users whose observations and experiences are on record:

* One of the users has filed more than 100 appeals/complaints since the inception
of the commission. More than 60 % of all have been filed online. With the help
of the features of this module (customer feedback), he used to send emails for
classifying the nature of the petitions and requesting for clubbing the similar
matters. This has resulted into speedy disposal of most of his cases.

» Civil Society Organizations have made considerable amount of pressure on the
government of the day to appoint more numbers of the Information Commissioners
by only following the monthly disposal and pendency figures.

* At another occasion one of the appellants brought to the notice of the commis-
sion that one of its important orders stand unimplemented by the public authority
and this he could do by just following the status of that case.

* Most of the public authorities are following the module to see as to how many
appeals/complaints have been filed against them and make themselves prepared
well in advance for appearance or the disposal of the cases.

* Inyet another case, the complainant filed a case online and left for USA. He kept
on checking the status, and when his case came up for hearing, he sent a mail
to the commission requesting to hear him through video conference and was
accordingly heard.

4.2 VDB Analysis of Continuity Forces

The forces of continuity have been found to be significantly high in the context of
CIC online project, the aggregate score for continuity force being 4.14. Out of the
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five continuity forces, three have been identified as vital, one desirable, and one
does not seem to be very relevant for this case (Refer Fig. 4.3). The vital continuity
forces include large and heterogeneous citizen base, existing process of service
delivery, and the existing culture. The critical nature of these continuity forces has
made them vital rather inevitable continuity forces.

In the context of all e-government projects, addressing the needs of the citizen
base is indispensable, irrespective of size. However, in this case context, this conti-
nuity force becomes vital given their strategic response. Being web based, it is not
only accessible 24 x 7, but is also more inclusive due to its accessibility in Hindi
language and to people who are physically challenged. Further, some of the states
have taken the initiative of setting call centers to facilitate the access to the illiterate
masses. The Jaankari project of the state of Bihar has been recently awarded for
such an innovation promoting the inclusivity of the RTI project. The continuity
force of “traditional process of service delivery,” though partly burdensome, is criti-
cal due to its legal nature. Thus, while most part of the traditional process is facili-
tated by law, some obstructive part of the law like rigid mode of payment (check,
draft, cash) is to be reviewed for speedy delivery of service. Further, the cultural
(issues though very resistive initially) are paving way for easier implementation of
the project and hence act as a vital force to leverage on for effective outcome.

The continuity force of “legacy data base” does not pose much of a problem as its
migration has been enforced by law, though technological issues of file noting do
obstruct the workflow. The continuity force of “established traditional infrastructure”
does not directly affect the CIC (Chief Information Commission) which is a body
constituted recently after the enactment of RTT Act in 2005. However, the public author-
ity, with whom the CIC office coordinates, is definitely faced with the issue of utilizing
or leveraging the traditional infrastructure for facilitating information dissemination.

4.3 Impact Analysis of Change Forces

As explained before, the inputs regarding the extent of impact of change forces
were taken from the case experts on the basis of pre-designed templates.
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An analysis of the impact of change forces in the context of CIC online project
reveals that five of these forces, namely, perceived new opportunities, pressures
of good governance, new technology, e-platform, and government policies and
legislation, have significantly high impact on the project, while globalization and
public—private partnership have modest impact (Fig. 4.4).

Discussion on Impact Analysis

The force of “globalization,” as per the key officials of the case project, does not
seem to have a direct impact on this project as the Indian RTI Act is more compre-
hensive and stringent compared to the information laws of even the developed
nations (like Canada, and the USA). According to them, it is the information dis-
semination drive within the country pioneered by the RTI Act that has been the
major imperative for the project. Adding on to this force has been the “pressures of
good governance” and the “perceived new opportunity” related to the “new technol-
ogy” which acted as the driving force for the project. Such pressures and the lookout
for opportunity and new technology-related option were in turn triggered by a huge
number of pending cases in just 3 years of enactment of the Act. The proliferation
of the e-platform in the country too added on to the imperative to go online. The
public—private partnership, however, has little impact as the technical implementa-
tion is handled by NIC (National Informatics Centre) — the technical wing of the
government, thus, requiring minimal intervention from the private sector unlike the
other cases.

4.4 Strategic Factor Assessment and Landscaping

As indicated earlier, this section deals with assessment of the project and
citizen-related performance factors (drawn from literature), based on the opin-
ion of the key officials of the project, as depicted in Fig. 4.5. Further, these fac-
tors are used for landscaping against the aspired level of service to highlight the
areas of improvement.
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Strategic Factor Assessment

An analysis of the scores attributed by the case officials to the project and citizen
factors indicates that project deliverables are comparatively lower than the citizen-
related factors.

Given the project factors, the case project stands out in terms of replicability and
sustainability followed by top management commitment. Factors like project finan-
cials translating into cost and time saving, project’s technological process and archi-
tecture, and employee training and involvement have had a fair score of 4 indicating
some room for future improvement. The factors requiring attention, however,
include the process of strategy and policy and the interaction with and awareness
among the external stakeholders like NGOs and Civil society organization, which
seem to be rather weak in this project context. Lack of adequate awareness and the
limited interaction with such external stakeholder groups have been highlighted in
the secondary data sources as well. Private vendor relationship has not been accorded
much score given the limited role played due to their involvement of NIC in techni-
cal implementation of the project.

As regards the citizen-related performance factors, the contribution to informa-
tion quality and transparency has been scored the highest. The other factors related
to service efficiency, i.e., cost and time savings to the citizens, ease of use, and avail-
ability, have been scored well. The only concern area is the citizen participation
which is rather low and seems to be largely a fallout of low level of awareness as
indicated in the project factors.

Landscaping Performance Factors

Inputs from the experts were obtained regarding their perception of the current sta-
tus of the project as compared to the aspired level with respect to the performance
parameters for both the project- and citizen-related factors.
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As evident from Fig. 4.6, project factors like “interaction with external
stakeholders” and the “strategy and policy” require greater intervention for
aspired level of performance exhibiting the maximum gap between the current
and aspired levels. The rest of the factors also provide scope for improvement in
future, if strategized.

As depicted in Fig. 4.7, the performance factor related to “information quality”
does stand out almost reaching the aspired level. There is, however, considerable
scope for improvement in the rest of the citizen-related factors, specifically “citizen
participation” which is quite behind the aspired level.

4.5 Strategic Actions Suggested: LAP
(Learning—Action—Performance) Synthesis

In order to synthesize the key learnings and suggest strategic actions to attain
the aspired level of performance for the project deliverables, the background
information on the case and the subsequent analysis of the case have been uti-
lized. Table 4.1 summarizes the strategic actions suggested for performance
factors with low scores only. The practitioners may adopt the same approach for
strategizing ahead for better performing strategic factors in order to sustain their
performance.
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Table 4.1 Strategic actions suggested for low performing factors for CIC online project

Strategic factor with
low performance

S. No. scores(<3)

Strategic actions suggested
Learnings from case analysis (Key for aspired level of performance
predictors for the strategic factor)  (score: 5)

1

3

Interaction with

The influence of the change forces Integrate the change force of

external stake “pressures of good governance” “pressures of good
holders (EXST) (PGG) has important bearing governance” (PGG) with the
(Project-related for this strategic factor right kind and level of
performance Internal project/business efficiency technological processes
factor) (BSEF) also affects it positively enhancing project efficiency
Technological process (TECH) may ~ thus strengthening the
affect through internal project/ interactions with external
business efficiency (BSEF) stakeholders
Strategy and policy Cultural (CUL) forces have Delineate the negative aspects
in place (STGP) negatively affected the strategy of the cultural forces (e.g.,
(Project-related and policy for the project public authorities) and
performance Project factors like employee leverage or integrate it with
factor) training (ETNG) and suitable employee training
technological process (TECH) and the technological
have a positive effect on STGP process
Change forces like new technology
(NTG) and pressures for good
governance (PGG) indirectly
affect through the project factors
of ETNG and TECH
Citizen participation This citizen factor is directly Strengthen the efficiency of the
and empower- affected by one continuity force project and integrate it with
ment (CTP) of culture (CUL) and three positive cultural forces
(Citizen-related project factors like internal (CUL) as part of the
performance project efficiency (BSEF), strategy and policy for the
factor) e-readiness (ERED), and project may enhance CTP

Private vendor
relationship
(PVR)
(Project-related
performance
factor)

interactions with external
stakeholders (EXST) as per the
empirical model

Efficiency, either at the back end
or in service delivery, is a strong
predictor of citizen
participation. Both being
average in this case, low rating

of CTP is expected
“Established traditional infrastruc- While NIC (National
ture” (ETIN) strongly affects Informatics Centre) has
private vendor relationship. successfully implemented
Since CIC online being a newly the project at the CIC level,
conceived project, this link has to address the problem of
not found to be very relevant traditional form of data
While CIC may not have inherited storage and retrieval at the
established infrastructure, the public authority level, PPP
public authorities do confront mode may be recommended
this issue to further provide a boost to

the project
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5 Conclusion

This chapter reiterates the need for a flexible approach for managing the confluence
of continuity and change in e-government domain. Drawing from change, strategy,
and e-government literature, it proposes a flexible strategy framework for managing
such a confluence. A hierarchical modeling of continuity and change forces estab-
lishes their relationship with e-government performance, at the outset. Later, a step-
by-step demonstration of the proposed strategic framework is undertaken with the
help of a case study from e-government domain in India. Most of the continuity and
change forces that were found to be significant as per the hierarchical model were
also found to be valid in the specific context of the select CIC online case project.
Further, based on the insights from the case analysis, strategic actions were sug-
gested for strategic factors with comparatively low performance ratings.

This chapter not only proposes the strategic framework for managing e-government
projects for better change outcomes but also illustrates with real case example, thus,
providing a roadmap for the practitioners in the domain. From academic perspective, it
attempts to add value by proposing a new strategic framework for the domain besides
demonstrating the use of techniques like ISM and Flowing Stream Strategy approach.
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Chapter 5

Managing Competitiveness Through
Flexibility in Telecom Industry of India:
A Policy Perspective

Manoj Kumar Sharma

1 Introduction

Globalization and liberalization are the major factors in enhancing the dynamics of
national policy making. These two factors are also responsible for creating pres-
sures on enhancing innovations in products and services leading to competitiveness
in any sector of economy and creating more competing organization for market
share in their industry sector.

Globalization with reference to telecom sector also brings many international
and cross-border regulatory issues and a requirement for multilateral regulatory
forums. For example, IT-enabled services, international financial services, and
e-commerce entail the transfer of data across borders, and these activities raise the
issue inter alia of privacy (ITU-2007). The sheer volume of data transfer is itself a
challenge but the OECD (http://www.oecd.org) notes two additional risks related to,
firstly, secondary uses of personal data and, secondly, information security breaches.

In 1983, the ITU established the independent Commission for Worldwide
Telecommunication Development, also known as Maitland Commission, to recom-
mend ways in which the expansion of the telecommunications across the world
could be stimulated. In 1984, the Commission, after studying the earlier works by
ITU, OECD, the World Bank, and other international agencies, published “Missing
Link,” which embodied its conclusions and recommendations. The Commission’s
study of the role of telecommunications persuaded its members that “telecommuni-
cations can increase the efficiency of economy, commercial and administrative
activities, improve the effectiveness of social and emergency services and distribute
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Table 5.1 Digital economy shift

From To

Industrial society; centralized Information society with a knowledge-driven digital
control or regulation, from economy, deregulated or privatized telecom, and
regulators or monopolies in industry-led self-regulation and power of individual
telecom; significant market users’ fingertips over convergence of ICT, especially in
powers of incumbents, the advent of Internet; share the markets with micro-,
conglomerates, and MNCs small-, and medium-sized entrepreneurs especially in the

era of e-business or e-commerce; and almost “instant
global village” connected by various technologies and
services

Source: Dr. Eun-Ju Kim, ITU (2001)

the social, cultural and economic benefits of the process of development more
equitable throughout a community and a nation” (ITU 1984).

The visible paradigm shift in digital economy took shape in the following format
given above Table 5.1.

The argument forwarded by Rugman (2006): “Globalization is a myth. As cur-
rently understood, it does not exist. Far from taking place in a single global market,
most business activity by large international firms takes place within regional
blocks. Government regulations, transportation costs and cultural differences divide
the world into the triad of North America, Europe, and Asia-Pacific — an extension
of the three large economic hubs at its core: the United States, the European Union
and Japan. Within these blocks rival multinational enterprises compete for regional
market share and so contribute to economic efficiency” (Rugman 2006). But in
telecom sector being service industry in nature, it does not discriminate the various
sectors of economy. It serves all the sectors of the economy in a similar manner as
the services provided by telecom sector to various categories of customers — those
who need these telecom services because of faster mode and cost-effectiveness of
communication arising due to business process fulfillment and long-distance sepa-
ration of organizations separated around the globe, i.e., demand driven. Therefore in
whatever formats globalization occurs in any country, it does not alter the configura-
tion of telecom service delivery and always enhances the growth of telecom sector
as it becomes the common denominator for all the industrial sector’s growth enabler.

Within the Asia Pacific region, various voice usage patterns exist among con-
sumers of voice communication services. Generally, there has been a preference
shown for mobile communication over fixed-line communication, and as a result,
customers have been shifting their subscriptions and usage. Also, in certain regions,
particularly where price is an issue, a preference for the use of mobile data services
over voice calling has become apparent. This increasing demand for mobile com-
munication services can be attributed to the flexibility and mobility that is charac-
teristic of these technologies as well as the value-added services that have become
incorporated into the offerings of mobile providers.

The main theme of this chapter is that flexibility need not be only considered in
processes but throughout the enterprise in people, processes, and technology in
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various forms of flexibilities. Based on the framework presented in this chapter, we
convey that flexibility incorporation is required for enhancing competitiveness.

1.1 The Need of Liberalization or Competition

» To provide customers with more choices of technologies and services (flexibil-
ity/freedom of choice) with quality and affordable prices (flexibility in pricing),
but not necessary lower prices.

* To formulate effective competition policies to ensure that the benefits of liberal-
ization or deregulation and market-based reforms flow through to both industries
and consumers.

e The industry trend demonstrates faster and more growth of data (e.g., Internet)
and mobile services, both areas which have tended to be more open up to com-
petition, than that of basic fixed voice services.

1.2 The Need of Regulation

The telecom sector has witnessed many changes related to technology and market
conditions of telecom sector, and the role of government as regulator has really
played a dominant role in protection of both sides of demand (consumers/users of
services) and supply (companies and its related players who create telecom infra-
structure/software/hardware and content developers) of telecom sector. The telecom
sector is typically depicted in terms of technology/market/regulation.

The need of regulation of the telecommunications industry sector is very
much required as this sector touches the life of individual, business, and govern-
ment in similar fashion, and it is now omnipresent in all walks of life, and tele-
com services are extending almost towards becoming an essential service in the
life of people, and hence in order to protect the interest of all, some regulation
is inevitable.

Regulatory intervention is required for a variety of reasons. Typically, regula-
tors must authorize or license new operators. They must often remove barriers to
market entry by new operators by providing them the level playing field. They
must observe interconnection of new entrants with incumbent operators. Regulatory
intervention should be in sync with high-cost areas or low-income subscribers of
telecom services.

The objectives of telecommunications regulation vary from country to country
and governments in most countries continue to see telecommunications as an essen-
tial public service. Even after telecommunications networks are no longer run by
them, governments normally retain a regulatory role to ensure that telecommunica-
tions services are supplied keeping the public interest of their citizens and business
interest of the operators.
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1.3 Convergence

Convergence has raised new challenges for competition authorities since it is
expected to generate pressures for consolidation. We have already witnessed numer-
ous mergers and acquisitions among players in the new market space. In some
instances, acquirers have emerged from nontraditional sectors. The following
categories of convergence became apparent:

* Convergence of operators — Mergers, acquisition, joint ventures, or investment
among telecommunications operators or manufacturers used as a strategy for
entering new markets or maintaining market share within an existing market,
e.g., in Japan, Softbank acquired Vodafone Japan gaining access to the mobile
telephony market

* Convergence of services — The development of business strategies that either
involve the incorporation of one service within another or the simple offering of
one service with another, e.g., mobile Internet included with mobile telephony or
triple play (package offering cable TV, Internet, and fixed-line telephony for a
single price)

* Convergence of technology — The incorporation of one technology into another,
e.g., incorporating broadcasting technology into mobile phones to allow for
mobile TV

* Convergence of markets — Services that were once noncompeting become com-
peting or when operators who were once noncompeting become competitors due
to substitutability of the service, e.g., broadcasters in the telecommunications
market and telecommunications operators in the broadcast market

* Convergence of regulation — The alteration of regulatory schemes or regulatory
bodies such that they have power over areas of technology which were previ-
ously dealt with individually (typically a reaction to one of the other forms of
convergence), e.g., the proposed merger of OFTA and the Broadcasting Division
of the Television and Entertainment Licensing Authority to create the Office of
the Communications Authority (OFCA)

Each of these categories of convergence does not appear in isolation. They are
often found together and the appearance of one can cause the appearance of another.
For example, the convergence of technology is often the catalyst for the conver-
gence of markets. In the case of mobile TV, 3G mobile technology allows for the
provision of video to a mobile handset. The response of mobile telephony providers
has been to create content or to license content from content providers, essentially
putting these telephony providers in the broadcast market. Table 5.2 provides change
of attitudes towards convergence in the Asia Pacific region — country wise.

Convergence brings with it many advantages for consumers and providers, but it
also brings with it difficulties, particularly in market regulation. For example, con-
vergence of operators includes the convergence of manufacturers. A possible result
of this is vertical and horizontal integration within the market and the concentration
of market power. This could cause major antitrust concerns as horizontal and
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Table 5.2 Change of attitudes towards convergence in the Asia Pacific region (country wise and
government, operator, and consumer perspective)

Government strategy

Operator strategy Consumer demand

Maximization of open
competition

Hong Kong

All markets fully liberalized

No barriers to convergence

Broadband converged
network (BCN),
executed in three phases,
to be completed in 2010

First mover in the creation
of infrastructure

South Korea

The u-Japan program which
is moved towards the
convergence of
communication
broadcasting and
consumer electronics
into a single network

Slow regulatory reaction

Japan

Australia

Attempting to apply
existing regulatory
framework and only
making changes as
deemed necessary

Emphasis on industry
self-regulation

State-controlled
competition

China

Government is fighting
the push towards
convergence in
broadcast and
telecommunications

Convergence between
telecommunications
and broadcast is banned

Highly sophisticated
consumers

Exclusivity of content (the
walled-garden approach)
to attract customers and
differentiate operators

Value-added services Willing to adopt

new
technologies
Bundling
Operators positioned Very technology
to provide more than savvy

voice services as total
solutions providers

Pilot project for IPTV
allowed by KBC and MIC

Willing to adopt
new
technologies

Expand market power Technology savvy
or move into new markets  Willing to adopt
by merging with new
or acquiring another technologies
operator(s)

Access to Telstra’s fixed
network is key

Willing to adopt
new technolo-
gies if they are
cost-effective

Value-added services

Competition based on High demand for
service, no exclusivity cost-effective
of content services

Partnerships are forming to Huge market
allow telecommunications potential

operators in broadcast and

broadcast operators in

telecommunications

Willingness to

leapfrog
technologies
indicates a high
interest in
converged
services

Source: (ITU 2007)
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vertical monopolies may result. This will also raise the question of whether a natural
monopoly will and should exist in the new market of converged services. Antitrust
issues are only one of the challenging regulatory issues convergence has raised as
regulators attempt to maintain quality and affordability as well as meet community
standards for responsibility and accountability while nurturing the markets for these
new services.

2 Literature Review

The high growth of telecommunications sector has been mainly because of the
well-established notion that there is positive high degree of correlation between
telecommunications and national development and secondly the felt need of tele-
communications technology for holistic growth of the humanity. Beginning in
1960s, published papers of economists categorically cited a relationship between
telephone density and GDP (Mowlana and Wilson 1990). Three important studies
have been most influential in this regard. The International Telecommunication
Union (ITU) in collaboration with the Organization of Economic Co-operation and
Development (OECD) produced the first set of studies in the late 1970s. The result
of the studies, later summarized in Telecommunications for Development, focused
on the role of telecommunications in the process of development and especially
in the development of the rural areas of the world’s poor countries (Jipp 1963). The
literature on flexibility, competitiveness and regulation is reviewed in the coming
sub-section.

2.1 Flexibility

In Webster’s Dictionary, “flexibility” is defined as “a ready capability to adapt
to new, different or changing requirements.” Because of the multitude of choices
available to customers, today, flexibility is a key factor in business success. Not
surprisingly then, it is suggested that the organizations should offer solutions
for isolating, extending, and modifying the business rules that drive the pro-
cesses within digital value chain (D’souza and Williams 2000; Porter 2001).
Consequently, much research has demonstrated the importance of flexibility for
firms to prosper in turbulent environments (Dreyer and Gronhaug 2004).
Flexibility within a business context is a rather complex concept to define as it
incorporates several dimensions (Shi and Daniels 2003). Traditionally, flexibil-
ity tended to focus on the ability of firms to adjust their manufacturing volumes
to varying market demand. However, more recently, the concept of flexibility
has been extended to incorporate the ability of firms to develop new products
and enter new markets and industries (Dreyer and Gronhaug 2004). According
to (Volberda 1996): “Flexibility is the degree to which an organization has a
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variety of managerial capabilities and the speed at which they can be activated,
to increase the control capacity of management and improve the controllability
of the organization.” The concept of systemic flexibility has been deliberated by
Sushil (1997, 1999, 2000).

All organizations face internal and external environment so the flexibility
associated with them are also there, i.e., external and internal flexibility. Ansoff was
one of the first authors to probe more deeply into the concept of flexibility. He sug-
gested that firms need internal and external flexibility to cope with unforeseeable
contingencies. According to him, “external flexibility is best described by the
maxim of not putting all of one’s eggs in a single basket” (Ansoff 1965). This type
of flexibility can be achieved defensively through a product-market posture which is
sufficiently diversified to minimize the effect of a catastrophe and/or offensively by
putting the firm into areas in which it can benefit from likely breakthroughs.
Offensive external flexibility is more elusive and harder to implement than defen-
sive external flexibility, but it maximizes the chance of participating in
breakthroughs.

2.1.1 Organizational Flexibility

The organization chart of a traditional enterprise had long been defined as a shrinking
pyramid with the CEO at the top. The twenty-first century organisations have started
looking like the Web — a horizontal mesh that connects partners, employees, external
contractors, suppliers, and customers in various forms of collaborations. The players
are likely to grow more and more independent. Tomorrow’s corporations are likely to
be highly virtual, defined not by their location; cooperation grows in the future due to
three broad reasons: regulatory factors, changes in the business, and approach
(Volberda 1998).

Organizational flexibility is imperative necessity for its own survival. To be a
flexible organization, it, inter alia, should create/observe the following dimensions:
First, creating a responsive internal environment that can quickly react to any change
in the marketplace, planned or unforeseen, a threat or an opportunity. Second, an
organization should have variable cost-dominated structure to manage costs in situ-
ation of growth of the organization or recession in industry or change in demand.
Third, an organization needs to be focused on profitable and core activities to the
enterprise’s success. Finally, the organization needs to have a resilient infrastructure
that is available around the world and round the clock (Phan 2001).

It is the dynamic environment that these systems routinely perform and create
this demand. As a result, there is a reciprocating impact on customer needs that are
continuously changing, which results in an exponential increase in complexity.

In order to remain competitive, these systems and the organizations that realize
them have to have more options, which is a direct influence on flexibility. These
options also create a strain on the resources of any system, both intellectual and
physical. To address these constraints while maintaining a requirement for flexibility,
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the organizations that design these systems have to maintain a competitive advan-
tage and by so doing rely heavily on the outsourcing of capabilities and resources.
Outsourcing can enable an organization to be more competitive and offer the cus-
tomers more value. However, outsourcing and the flexibility potentially propagates
and introduces a new set of risks.

Flexible Workforce: The organization chart of a traditional enterprise had long been
defined as a shrinking pyramid with the CEO at the top. To keep ahead of the steep
new-product curve, it will be crucial for organizations to attract and retain the best
thinkers. Companies will need to build a deep reservoir of talent — employees and free
agents — to succeed in this new era (Amor 1999; Aalst 2000). Companies should be
flexible enough to employ customer-focused people at every level of the organization
and build processes that are simple to execute and flexible enough to change with
changing times.

Organization Flexibility: The need for organization flexibility to accommodate a
changing world is well understood. Today’s high-velocity and competitive markets
apply added pressure to adapt rapidly and perform at high levels. Organization is
essentially a systemized whole consisting of interdependent and coordinated parts.
Flexibility, however, centers on modification or adaptation. The more systemized and
interdependent a group of humans is, the more difficult the change process. Thus,
flexible organizations typically have been thought of as having less top-down control
and more than an individual empowerment. Finally, many present-day theorists
speak of the importance of possessing the dynamic resources and abilities necessary
for rapid and effective action in business activities and decision-making. These
action-oriented or kinetic capabilities are presented as essential complements to
positional competitive advantages, a view that puts even further demands on the orga-
nization. Thus, organizational approaches are cornerstones or kinetic capabilities and
are likely to be of primary importance for certain positional advantages, such as
relationships with stakeholders. The flexibility in collaboration also refers to organi-
zational flexibility as strategic alliances are more likely to involve competitors
(Duysters et al. 2000). Contractor and Lorange (2002) suggest that the role of inter-
organizational cooperation grows in the future due to three broad reasons: regulatory
factors, changes in the business and economic environment, and changes in industry
practice and strategy. Companies must have flexibility in their alliance strategies to
allow them to form quickly and effectively virtual supply chains that may transcend
industry and national boundaries overcoming regulatory hurdles. Also, intermediar-
ies need to renew organizational skills, resources, and functional competencies to
sustain the advantages that they build (Teece et al. 1997).

Flexibility in forming strategic alliances must address issues such as the following:

* The nature of collaboration — as the nature of competition becomes increasingly
based on rapidly reconfigurable value chains (Rayport and Jaworski 2001).

e Mechanisms of quality assurance — Digital intermediaries, which assure quality
for the company’s products and services, should be considered strategic partners
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because they can play a critical role in building brand image and enhancing
customer satisfaction and loyalty.

The capacity of forming collaboration and alliances maintaining a strong brand
image is possible only when companies can afford to be flexible in strategies related
to the above issues. Flexible organizations mandate that business processes are inte-
grated end to end, enabling it to respond with flexibility and speed to any customer
demand, market opportunity, or external threat (Sethi and Sethi 1990; Shi and
Daniels 2003). As organizations use real-time information to accelerate an increas-
ing number of business processes, flexibility and adaptability become fundamental
requirements for supporting today’s — and tomorrow’s — business imperatives
(Davidson 1999).

2.1.2 Technical Flexibility

Technical flexibility refers to freedom of choice an organization possesses in
terms of technology platforms available. Once the enabling technologies are flex-
ible enough to quickly adapt to a changing market environment, it is important to
create flexibility in core processes of technology-related business processes.
Many studies in the past have shown that organizations can use technology as a
resource to gain competitive advantage (Clemons and Row 1991; Parsons 1983).
Technology, which is the primary force behind the emergence of the new econ-
omy, has become not only a means of production but also a main component of
service, relationship building, collaboration, and coexistence. In this context, the
importance of flexibility in technology cannot be overemphasized. Byrd and
Turner (2001) identify several dimensions of technological flexibility such as data
transparency, compatibility, application functionality, connectivity, technical
skills, boundary skills, functional skills, and technology management. They also
observe that flexibility in technology as measured by integration, modularity, and
IT personnel flexibility is positively correlated to an organization’s innovative-
ness, mass customization, market position, and difficulty to duplicate. Malhotra
(2001) identifies technology flexibility as the ability to cope with the integration
of new e-business applications with the existing brick-and-mortar infrastructures.
Such integration entails flawless fusion of enterprise resource planning, supply
chain management, and customer relationship management, which is not possible
without having integration standards, network capacity, data storage capacity, and
processing power. Gronhaug (1999) links technological flexibility with product
and services flexibility by using the open-system metaphor (Katz and Kahn 1966)
in which organizations are viewed as input-throughput-output systems. Flexibility
in formulating and executing a technology strategy, which is critical to achieving
a sustained competitive advantage for firms in the new market environment, must
address such issues as impact of technological change within the organization and
impact of technological change on the market; technological changes can exert a
huge impact on the market by directly affecting the size and nature of customers,
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partners/suppliers competitors, and products. In order to provide the flexibility,
scalability, and reliability required of mobile telephony, service companies need
to create a flexible e-business infrastructure. This infrastructure should consist of
open interfaces that allow new applications and services to easily connect. The
flexible e-business infrastructure should include universal connectivity through
the use of open standards and integration with internal and external services.
Universal connectivity through the use of open standards implies that companies
must allow customers, business partners, suppliers, and influencers to have access
to systems and applications with a variety of access devices available. Having
interoperability to allow sharing or communicating with mixed technologies
across and beyond the enterprise is an important success factor and technology
infrastructure should have capability to integrate internal and external services
seamlessly. By integrating business applications and data among customers, sup-
pliers, partners, and employees, companies can achieve a more effective and effi-
cient e-business model. Enabling integration is accomplished by using open
standards-based infrastructure elements in conjunction with an integration, which
allows existing application functionality to be integrated with the new application
logic (Shi and Daniels 2003). Byrd and Turner (2001) identify several dimensions
of technological flexibility such as data transparency, compatibility, application
functionality, connectivity, technical skills, boundary skills, functional skills, and
technology management. They also observe that flexibility in technology (mea-
sured by integration, modularity, and IT personnel flexibility) is positively corre-
lated to an organization’s innovativeness, mass customization, market position,
and difficulty to duplicate. Malhotra (2001) identifies technology flexibility as the
ability to cope with the integration of new e-business applications with the exist-
ing brick-and-mortar infrastructures. Such integration entails flawless fusion of
enterprise resource planning and supply chain management.

2.1.3 Operations Flexibility

For consistent customer service and applications, customer data must be integrated
with different databases and applications (Oliver 2001). The integration of applica-
tions, processes, and data creates a single view of the customer, prevents discrepan-
cies in customer data, and ensures consistent service of the customer, no matter the
channel. In addition, any employee who interacts with customers, no matter where
they are in the organization, can access any customer information necessary in order
to provide superior service (Papazoglou et al. 2000).

Operational flexibility of organizations encompasses people, process, and
structure, where operations of an organization is planned, processed, and exe-
cuted. Volberda (1998) explained that operational flexibility required for changes
which are familiar and often led to a temporary change in the activity of level of
organization. In the case of operational flexibility, there is no substantial shift in
the relationship between an organization and its environment. For consistent
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customer service applications, customer data must be integrated with different
databases and applications (Oliver 2001).

2.1.4 Strategic Flexibility

Strategic flexibility has been considered by previous research in strategic manage-
ment, economics, organization theory, and marketing. Strategic flexibility (or non-
routine steering capacity) refers to capabilities related to the goals of the organization.
This most radical type of flexibility is more qualitative and involves changes in the
nature of organizational activities. Such flexibility is necessary when the organiza-
tion faces unfamiliar change that has far-reaching consequences and needs to be
responded quickly. Eppink (1978) explained that strategic flexibility is necessary to
compensate for strategic changes which originate in the indirect environment of the
organization and reach it via the components of its direct environment. They require
immediate attention to prevent the organization from being seriously affected.
Eppink (1978) concludes that strategic flexibility is a new area but that organiza-
tions are increasingly confronted with strategic change.

Strategic flexibility (high variety, high speed) consists of managerial capabilities
related to the goals of the organization or the environment (Aaker and Mascarenhas
1984). The issues and difficulties relating to strategic flexibility are by definition
unstructured and nonroutine. The signals and feedback received from the environ-
ment tend to be indirect and open to multiple interpretations, “soft” and “fuzzy.”
Because the organization usually has no specific experience and no routine answer
for coping with the changes, management may have to change its game plans,
dismantle its current strategies (Harrigan 1985), apply new technologies, or funda-
mentally renew its products. Its response may also be external, e.g., influencing
consumers through advertising and promotions creating new product-market com-
binations using market power to deter entry and control competitors (Porter 1980)
or engaging in political activities management. Strategic flexibility is used by Sushil
(2012) as a fountain head of the framework of flowing stream strategy.

2.1.5 Marketing Flexibility

Market is a place where buyers and sellers meet to transfer their products and ser-
vices for some considerations. Therefore, marketplace has many actors interrelated
to each other through different processes to achieve their desired objectives.
Companies — an actor in marketplace — are required to be flexible in their product
offerings as one variety (or even a few) is (are) not likely to be adequate to cater to
the varying needs, tastes, and expectations of an increasingly segmented and global
customer base. Flexibility, in this context, refers to the ability of a company to meet
this challenge within the overall framework of its business strategy. The capacity
and speed of product innovation is an attribute of such flexibility.
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2.1.6 Financial Flexibility

The concept of flexibility has basically developed in the context of manufactur-
ing systems and organizational systems. As regards financial management sys-
tems, the need and raison d’etre of flexibility has drawn increased attention of
professionals only in the recent years. New concept in this area real options and
their interaction with the financial flexibility of the firm have been reviewed by
Trigeorgis (1993). In the concept of financial management, Gupta (1983) has
aptly underlined the significance of flexibility. The balance sheet can be used
primarily for assessing the vulnerability of an enterprise in terms of the strength
and flexibility of its financial frame which can be best thought as a kind of con-
straint ring surrounding the enterprise.

Flexibility in financial management refers to liberation of the financial man-
agement from the clutches of the strict normative framework for providing free-
dom of choice to financial managers. Financial flexibility can be defined as
“exercise of the freedom of choice within the framework of government’s
monetary and fiscal policies, capital market regulation, investor’s risk returns
preferences and corporate strategy, evolving financial processes with versatility,
adaptiveness and transparency for better resonance with business environment”
(Jain and Sushil 2000).

The investment decisions will be governed by the growth strategy adopted by the
organization and matching of the project with corporate strategies and core compe-
tencies. This is further compounded by the interplay of “financial flexibility” in
terms of capital availability, sources of finances, and the cost of capital.

Flexibility in capital structure process is concerned with exercise of the freedom
of choice to dynamically interplay among the various sources of financial providers
of fund (individual and institutional investors from the country and abroad) and
various financial instruments, keeping in the view the conditions prevalent in finan-
cial markets, government regulations in vogue, and firm’s own financial profile.

Flexibility in dividend decisions, being open to various policy options as well as
different modes of implementation, provides leverage to the decision-maker in
terms of speed of adjustment, taking care of extreme financial position of the firm
and the liquidity crisis. This will prove to be more “investor friendly” and thereby
contribute towards price enhancement of the share, eventually furthering the value
of the firm.

2.2 Competitiveness

Firms operating in today’s economy are experiencing increased pressures due to
several factors including a rapidly changing business environment, shorter product
life cycles, increasing demanding and less loyal customers with rapidly evolving
preferences, and fiercer competition (Dreyer and Gronhaug 2004). These trends are
motivated by an increasingly global economy, deregulation in many industries, and
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fast developments in information technologies that enable new business models and
novel forms of collaboration and competition. This is especially the case for firms
that operate within an online environment (such as mobile telephony) which is char-
acterized by lower switching costs, lower barriers to entry, more substitution threats,
quickly changing regulations, and increased competition due to lower differentia-
tion and increased geographic reach (Porter 2001).

“Competitiveness” originated from the Latin world, competer, which means
involvement in a business rivalry for markets. Competitiveness is a complex, multi-
dimensional, and relative concept. It is linked to a large number of interdependent
variables, thus, making it difficult to sense and define it. Defining and measuring com-
petitiveness is itself a research challenge. It is being relative concept without bearing
any direct relationship with economic performance indicators. Competitiveness has
been dealt with by coining two separate but related concepts, viz., comparative advan-
tage and competitive advantage. Competitive advantage corresponds to the notion of
firm-specific assets and describes the proprietary elements of the firm that determines
what activities it should undertake and what distinguishes it from its competitors. The
real difference between these two terms in existing literature seems to lie in their levels
of analysis. While the literature on comparative advantage deals with the issue of com-
petitiveness of nations and their industries, writers on competitive advantage are more
concerned with firm level.

The competitiveness has been getting importance in the USA towards the latter
half of the twentieth century. Declining competitiveness of USA in the early 1980s
can be attributed to macroeconomic factors. The firm-level behavior is strongly influ-
enced by macroeconomic factors. For example, short-term profit orientation of US
firms in this era resulted into high cost of capital due to low private saving. The rising
competitiveness of Japan in international trade was interlinked with macroeconomic
factors, such as long-run productivity growth, higher savings and investment rates,
governments emphasis on quantity and quality of education, and investment in public
infrastructure (Baumol and McLennan 1985). Some authors (Vernon 1966; Krugman
1983, 1986; Porter 1990) have argued that while factor advantages were important in
the eighteenth and nineteenth centuries, economies of scale, technological change,
comparable factor endowments, cheaper transportation costs, and inflow of foreign
capital and other factors have pushed firms towards factor-exploiting advantages of
multiple nations, thus leading to the emergence of a large number of multinational
firms. Some writers (Borrus 1983; Tyson 1988, 1992) have given prominence to the
role of the government. It is noteworthy to see that in NICs (newly industrialized
countries), governments have nurtured infant industries and shaped competitiveness
of firms in these industries to gradually enter the global market and gain prominence.
The market promotion policy of the government has been focused on those industries
that have spillover effect over entire economy because of “linkage externality”
(Krugman 1987) and on which the future competitive success of various industries
depend (Tyson 1988).

Competitiveness is also defined as the accumulation of competitiveness of firms
operating in nation’s boundary cutting across industries or group of industries
(Papadakis 1994). Researchers have conceptualized firm-level competitiveness as
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competitive position of a firm vis a vis its competitors in international markets. This
is determined by three sets of interrelated factors, namely, delivered costs. Porter
argues that the role played by comparative factor advantage is there but there exist
competitive industries in many countries not endowed with comparative advantage
in the relevant factors (Porter 1990). Classic example of this argument is Japan.
Some writers (Hays and Wheelright 1983) attribute the competitiveness problem
and challenges of USA to micro (firm-level) developments, such as lower emphasis
on manufacturing and operations, product and process innovation, short-term orien-
tation of corporate managers, and less emphasis on technology development.

2.3 Regulation

In a few short decades, radical changes in technology, market institutions, and
regulatory and competition policy have transformed telecommunications markets.
Telecommunications service traditionally meant “voice communication”; how-
ever, the term now encompasses audio (voice), data (fax and email), and video
(graphics and multimedia). It is common to refer to these forms of electronic com-
munication as the “triple play” when made available from a single provider. With
these changes, the phenomenon of “convergence” has emerged as both the princi-
pal offspring and driver of the technology-market-policy triad. Convergence is
bringing together previously disparate communication services, content, and con-
sumer market segments.

This phenomenon raises questions about the future of communications and, in
particular, about that of voice communication particularly (1) what place will voice
communication have in the converged world of electronic communication? and
(2) how will regulation and competition policy shape the environment in which
voice communication services will be provided and consumed?

3 Trends in Regulation and Policy

The trends in regulation and deregulation have been of the trigger to change and
adopt various measures. The following is the list of issue related to such trends:

* Protect public interests from anticompetitive behaviors of industries and growing
cyber crimes.

» Face convergence of ICTs in not mere technologies and services but also legisla-
tion and institutions.

* Undertake sector reform or reengineering through liberalization or privatization.

* Ensure fair competition or competition safeguard.

* Beaware of digital divide in ICT infrastructure and applications not only between
countries but also within the country.

» Increasing concerns over private anticompetitive practices led by liberalization
or privatization.
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Some 80 countries (inc. 50 developing ones) adopted competition policy including
laws and other measures to promote competition in the national economy through
dealing with price fixing, cartel arrangements, abuses of a dominant position or
monopolization, and mergers that limit competition.

Developing a multilateral framework on competition and e-commerce policy
within the WTO is under the review.

The privacy laws, cyber law, dispute settlement over domain names, and certifi-

cate authority began to be introduced in the advent of Internet and e-commerce.

3.1 Regulatory Trends for Spectrum Management

In the current situation, the general approach of spectrum regulators remains one of
“command and control,” where changing uses of spectrum is a deliberative process
involving study and opportunities for public comment. However, we can recognize
some trends towards a more flexible approach.

3.2 Legal Trends

Establish new telecom or ICT legislation.

Modify the existing telecom laws or regulations.

Harmonize or improve legal environments and frameworks to reflect conver-
gence and its implications in advent of the Internet, e.g.:

Data protection/privacy, intellectual property rights
Security (e.g., authentication, digital signatures)
Harmful and illegal content (e.g., child pornography)
Domain names and their standardization

Jurisdiction and cross-border issues

Cyber crime (e.g., virus, fraud)

3.3 Global Trends on Legislative Reforms

Over 150 countries have introduced new telecom legislation or modified existing
regulations to introduce competition, establish regulatory authority, and privatize
the incumbent and/or accommodate convergence of ICT.

Further changes are anticipated to fit the new realities of convergence.
Legislation on interconnection.

Table 5.3 provides recently revised ICT legislation in Asia and Fig. 5.1 gives the

global trend of regulatory bodies.
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Table 5.3 Revised ICT legislation in Asia

" Recently revised ICT legislation in Asia

s

Countries ‘ Years

India 1999 Telecommunications Policy
2000 Information Technology Act
China 1997/8 Regulations

Hong Kong 2000 Telecommunications Ordinance (Rev)
Broadcasting Ordinance (Rev)

Malaysia 1998 Communications & Multimedia Act
Communications & Multimedia Commission Act
Singapore 1998 Electronic Transactions Act

1999 Telecom Act

Thailand 1999 Corporatization Law

Pending Frequency Bill

{Source: ITU, Asia-Pacific Telecommunication Indicators, 2000}

Source: ITU
Telecom

Regulatory - g
o Countries with Separate Regulatory Body

Fig. 5.1 Global trend of regulatory bodies
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3.4 Regulatory Trends in India

As mentioned above, India made commitments under the General Agreement on
Trade in Services (GATS) to review further opening up of national long-distance
service in the year 1999. This commitment was reinforced by the NTP 1999,
which declared that the market for domestic long distance (DLD) should be
opened up to competition by January 2000. This, however, has yet to occur. The
NTP 1999 requested the TRAI to make recommendations to the government in
this regard. The TRAI released its discussion paper in September 1999 and
announced its recommendations in December 1999. The Telecom Commission
has not yet announced the government’s definitive policy but this is expected by
April 2000. The main elements of the TRAI’s recommendations on DLD competi-
tion are as follows:

e Creation of a multiplayer environment.

e Competition limited to facilities-based players.

* Entry fee of a one-time Rs.5 billion, with Rs.1 billion in cash and the rest as bank
guarantee ensuring rollout.

e Revenue-sharing scheme of 5 %.

* A phased network rollout plan with obligatory coverage of 15—-100 % of the total
long-distance charging areas in the first 2—7 years.

e Equal access and interconnection to be provided immediately. Thus far, the DoT/
DTS has agreed to the separation of accounts proposed by the TRAI in order to
set up a distinct long-distance operator. However, it has objected to both the open
competition and the recommended level of revenue sharing, set at 5 % of the
licensee’s revenue, which it considers suboptimal. It is not eager to pay license
fees equal to that of private long-distance operators. It argues that India’s tele-
communications policy does not require the payment of license fees for basic
fixed telecommunications.

* Another important regulatory development relates to the government’s policy on
Internet service providers. The policy stated that ISPs should be allowed to oper-
ate their own international gateways and thus be able to lease either satellite
transponder or submarine cable capacity for connection to the Internet back-
bones in other countries. Although the ISP policy was released in 1998, it is only
as recently as February 2000 that private ISPs have been given official clearance
for setting up international gateways.

3.4.1 Current Status Regulation

The Indian government has also been setting new policy targets, in an effort to
modernize the telecommunications sector. The policy also aims to create a modern
and efficient telecommunications infrastructure taking account the convergence
of electronics, telecom, IT, and media. It commits to a strong and independent
regulator and proposes new targets for telecommunications network
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development. In response to the TRAI’s recommendations dated August 29, 2007,
DoT announced changes in the telecom policy. The key highlights of the new pol-
icy are as follows:

e Removal of cap on the number of access providers in any service area

* Permission to existing UASL operators to provide wireless services using alter-
nate technology

* Implementation of new subscriber norms for allocation of spectrum

3.4.2 Recent Regulations in India

During the year 2011-2012, TRAI issued the following regulations:

(i) The Telecom Commercial Communications Customer Preference (Sixth
Amendment) Regulations, 2011 (5 of 2011), dated September 05, 2011
(i) The Telecom Commercial Communications Customer Preference (Seventh
Amendment) Regulations, 2011 (6 of 2011), dated October 25, 2011
(iii) The Telecom Commercial Communications Customer Preference (Eight
Amendment) Regulations, 2011 (7 of 2011) dated November 01, 2011
(iv) Telecom Consumers Complaint Redressal Regulations, 2012, dated January
05, 2012
(v) Telecom Consumers Protection Regulations, 2012 (2 of 2012), dated
January 06
(vi) Telecom Consumers Complaint Redressal (Amendment) Regulations, 2012
(3 of 2012), dated January 12, 2012
(vii) Telecom Consumers Protection (Amendment) Regulations, 2012 (4 of 2012),
dated January 12, 2012 Annual Report 2011-2012
(viii) Telecom Consumers Protection (Second Amendment) Regulations 2012
(5 of 2012) dated February 21, 2012
(ix) Telecom Consumers Protection (Third Amendment) Regulations, 2012 dated
March 09, 2012

4 A Case of Indian Telecom Mobile Service Industry

4.1 Industry Overview

The telecom sector continued to register an impressive growth during the year. The
number of telephone subscriptions increased from 846.32 million to 951.34 million,
registering a growth of 12.41 %. The wireless subscriber base increased by 107.58
million and the wire-line subscriber base recorded a decline of 2.56 million. The
wireless segment continued to dominate with a total base of 919.17 million connec-
tions. The overall teledensity in the country increased to 78.66 from 70.89. The rural
teledensity increased to 39.22 from 33.79.
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The growth in subscriber base resulted in an increase in the gross revenue of
telecom services from Rs.1,71,719 crore to Rs.1,95,442 crore during the year, a
growth of 13.82 %. At the same time, the minutes of usage (MOU) per subscriber
per month for GSM and CDMA full mobility service registered a decline from 349
and 263 at the end of March 2011 to 346 and 229 at the end of March 2012, respec-
tively. The average outgo per outgoing minute decreased from Rs.0.51 to Rs.0.49 (a
fall of 3.08 %) for GSM full mobility service and the average outgo per outgoing
minute remained at Rs.0.47 for CDMA full mobility service during the period. The
average revenue per user per month (ARPU) which at the end of March 2011 was
Rs.100/- in case of GSM full mobility service decreased to Rs.97/- at the end of
March 2012. The monthly ARPU in respect of CDMA full mobility service
increased from Rs.66/ to Rs.75/- per month during the same period. Resultantly, the
earnings before interest, tax, depreciation, and amortization (EBITDA) for the tele-
com sector in 2011-2012 was Rs.23,221 crore, as against Rs.23,266 crore in the
previous year indicating a decline of 0.19 %. The EBITDA margin declined from
13.95 % in 2010-2011 to 12.91 % in 2011-2012. The capital employed in the sector
decreased from Rs.3,37,683 crore in 2010-2011 to Rs.3,21,375 crore in 2011-2012,
i.e., a decrease of 4.83 %.

Low Initial Demand for Mobile Services: Mobile telecom services were intro-
duced in India in late 1995 and were marked by low demand and high tariffs, due to
large license-fee commitments and capital expenditure requirements of service pro-
viders. In March 1998, there were merely 0.88 million mobile subscribers in the
country, over half of these being from Delhi and Mumbiai.

“NTP 1999” Dialed in Accelerated Growth from 1999 to 2003: The National
Telecom Policy, 1999, revolutionized the industry by allowing a shift from a fixed
license-fee regime to a revenue-share regime, thereby attracting more players to the
market. Consequently, the mobile services industry began to look up and added 0.7
million customers to its base in 1999-2000. The growth accelerated in 2000-2001
with an additional 1.7 million subscribers. In 2001-2002, net additions of the indus-
try increased to 2.9 million and further to 6.7 million in 2002—-2003.

In 2002-2003, BSNL launched its services as the third operator across many
circles, followed by fourth operators. This, along with the consequent decline in
tariffs, accelerated growth, with the total number of mobile subscribers now going
up to 13.8 million in March 2003.

The year 2003-2004 witnessed phenomenal growth in the industry with an addi-
tion of over 20 million subscribers. This can be attributed to the Calling Party Pays
(CPP) regime implemented in May 2003, which made incoming calls free and the
launch of services by Reliance Infocomm. While the CPP regime brought more
low-usage customers into the mobile telephony fold, Reliance Infocomm lowered
entry barriers for mobile services with schemes such as “Monsoon Hungama.”

In 20042005, the mobile industry witnessed an addition of 21.4 million custom-
ers which was lower than the net additions in 2003—2004. This was because Reliance
Infocomm disconnected around 1 million subscribers after checks for credit worthi-
ness and customer verification. Moreover, there were no significant growth triggers
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during this year. However, 2004-2005 turned out to be momentous because by the
end of the year, the total mobile subscriber base reached 56.97 million, which out-
numbered the total fixed subscriber base. The ratio of fixed to mobile subscribers
dropped down from 0.7 times in 2004-2005 to 0.4 times in 2005-2006.

In 2005-2006, the total telecom subscriber base increased by 43.6 million to
reach 140.4 million. The mobile subscriber base went up by 43.5 million subscrib-
ers whereas fixed services added 0.13 million subscribers during the year. The
launch of a 2-year incoming-free scheme by Tata Teleservices and the introduction
of lifetime-validity scheme triggered growth, thereby pushing net additions to cross
the 4 million mark.

In 20062007, the total telecom subscriber base went up by 66.5 million and
reached 206.8 million. In June 2006, the government introduced a policy
wherein fixed wireless subscribers were included in the mobile segment and
fixed wire-line subscribers would alone constitute the fixed telephony segment.
As a result, the total wireless segment (mobile plus fixed wireless) went up by
67.2 million subscribers reaching 166.05 million in March 2007 and again
soared up by 19.08 million to reach 185.13 million in June 2007. Fixed wire line
continued the past year’s trend and declined by 0.8 million to reach 40.8 mil-
lion, as of March 2007. In 2006-2007, the average monthly wireless subscriber
net addition was 5.7 million.

Mobile phone subscribers are classified into prepaid and postpaid subscribers.
While postpaid subscribers pay for usage of services at the end of the billing period,
prepaid subscribers pay a fixed amount in advance for which they get corresponding
talk time valid for a certain period.

Between 1999-2000 and 2003—-2004, the number of postpaid subscribers as a
proportion of total GSM subscriber base witnessed a secular decline. In 2004-2005,
the number of postpaid subscribers increased for the first time which is believed to
be a result of the aggressive cut in rentals on postpaid services by many operators.
This was reflected in the sharp decline in postpaid ARPU in 2004—2005. In 2005-2006,
the share of postpaid subscribers went down again to 13 % but picked up in
2006-2007 to reach 16 %.

On the other hand, the share of prepaid subscribers climbed up from 81 % in
2005-2006 to 87 % in 2006-2007. The upward trend of subscribers in the prepaid
segment was an outcome of the relaunch of lifetime-validity prepaid scheme by
various mobile network operators, available at a minimum charge of Rs.495 as
against Rs.999 introduced last year.

Over the last 5 years, while the number of postpaid subscribers expanded at a
CAGR of 43 %, the prepaid segment grew at a CAGR of 94 %.

Mobile phone services were initially launched in the metros, which accounted
for almost the entire mobile subscriber base and thus the net additions in the first
2 years of operation. Among the metros, Delhi and Mumbai accounted for a sub-
stantial portion of the net additions.

However, this scenario changed after the launch of services in nonmetro circles; the
share of metros in the total subscriber addition came down from 92 % in 1996-1997 to
42 % in 1997-1998. Category-A circles accounted for 30 % of the net additions,



5 Managing Competitiveness Through Flexibility in Telecom Industry of India... 87

category B for 25 %, and category C for 3 percent in 1997-1998. This trend continued
up to 2001-2002. Metros continued to lead the net additions followed by category-A
circles. Thus, metros continued to enjoy the largest market share in terms of the total
outstanding subscriber base at the end of 2001-2002.

The year 2002—-2003 witnessed a change in trend, and category-A and category-B
circles surged forward in net additions. Category-A circles led the growth, account-
ing for around 37.8 % and 38.6 % of the total net additions in 2002-2003 and
2003-2004, respectively. While metros and category-B circles accounted for around
29 % of the total net additions at the end of 2002-2003, category-A circles sur-
passed the metro circles with a subscriber base of around 4.6 million. Whereas, in
2003-2004, metros continued to grow at 30.1 %, category-B circles experienced a
decline in net additions at 27.5 %.

In 2004-2005, category-A circles accounted for the highest proportion of net
additions of 34.9 % while the share of metro circles fell quite steeply to 23.3 %.
The share of category-C circles, on the other hand, jumped appreciably from
around 4 % in the past few years to 7.7 %. In terms of total subscriber base, cate-
gory A continued to be the highest with a market share of 36.5 %. Category B
ranked second with a market share of 29.7 % at 16.4 subscribers. The metros
slipped to the third position where its market share stood at 28.5 % accounting for
15.7 million subscribers.

In 2005-2006, category-B circle accounted for the highest proportion of total net
additions with 36.1 % of the total net additions, followed by category-A circle at
33.5 %. Category C saw a jump in total net additions, contributing 11.1 % as against
7.7 % in 2004-2005.

In 2006-2007, category-B circles maintained the ace position accounting for net
additions of 39.8 %, followed by category A with a share of 35.9 %. However, cat-
egory-C circle overtook metros in terms of share of net additions, standing at
12.2 %. Metros continued the downward trend and reached 12.1 %.

In 2006-2007, category-A and category-B circles stood at almost the same level
of around 35.5 % in terms of total subscriber market share. Metros followed both,
placed at 19.5 %. Category-C circle had a market share of 9.6 %.

4.2 Mobile Penetration by States

In India, mobile teledensity varies significantly between different circles. Delhi has
the highest teledensity, followed by Chennai, while Bihar and West Bengal circles
rank the lowest. Broadly, the relative teledensity in different circles corresponds to
per capita GDP in a particular circle. States with higher per capita GDP have a
higher penetration and vice versa.
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4.3 Subscribers by Technology

GSM being the most widespread technology worldwide, mobile services in India
were initially provided on GSM and all mobile licensees had to base their services
on this technology.

The basic service operators were permitted to provide limited mobility services
based on CDMA technology only in 2001. However, limited mobility services
were more or less in competition with full-fledged mobile services. This led to
disputes between mobile network operators and basic service operators hampering
investments and growth of the sector. Subsequently, TRAI introduced Unified
Access Service Licence (UASL) in November 2003 wherein a UASL licensee was
permitted to provide access services based on any technology. Furthermore, the
basic service operator was provided the option of converting to UASL by paying
the requisite fees. Pursuant to this, all basic service operators providing limited
mobility services converted to UASL and presently provide mobile services based
on CDMA technology.

The GSM mobile subscriber base increased significantly at a CAGR of 79.9 %
from 3.6 million in March 2001 to around 121.4 million in March 2007, accounting
for around 73.1 % of the total mobile subscriber base in India.

Though CDMA operators were late entrants in the mobile services market, the
share of CDMA subscribers (including WLL-F subscribers) in the total mobile
subscriber base increased from a meager 0.03 % in March 2001 to 26.9 % in
March 2007. This was brought about by aggressive schemes launched by Reliance
Communications and Tata Teleservices.

4.3.1 Current Scenario of GSM and CDMA Services in India

The GSM subscribers were 808.80 million at the end of September 2012 as against
831.86 million at the quarter ending June 2012, showing a negative growth of
2.77 %. Bharti with 185.92 million subscribers continues to be the largest GSM
mobile operator, followed by Vodafone (152.66 million).

The CDMA subscriber base further declined from 102.24 million at the end of Jun-
12 to 97.82 million at the end of Sept-12, thereby showing a negative growth rate of
4.32 %. Reliance with 54.49 million subscribers continues to be the largest CDMA
mobile operator. However, in terms of net additions during the quarter, only Sistema
showed a positive growth, rest of the service providers recorded decline in subscribers.

4.4 All-India ARPU

The All-India blended average revenue per user (ARPU) per month has shown an
increase of 3.80 % from Rs.74.91 in QE June 2012 to Rs.77.76 in QE September 2012.
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ARPU for prepaid service increased by 1.61 % from Rs.47 in QE June 2012 to Rs.48
in QE September 2012. ARPU for postpaid service has also increased by 1.21 % from
Rs.449 in QE June 2012 to Rs.454 in QE September 2012 as per TRAI (2012).

4.5 Industry Structure

Traditionally, services in the telecommunications sector — local as well as national
and international long distance — were monopolized by state-owned organizations.
Though BSNL and MTNL both provided fixed (basic) services, domestic long-
distance services were taken care of by BSNL while VSNL catered to international
long-distance services. As the need for developing the telecom sector to promote
economic growth was felt and given the government’s financial constraints to meet
the sector’s resource requirements, the central government threw open the doors to
private players. Although the mobile services segment had private player participa-
tion from the advent itself, other services were opened up subsequently.

4.6 Migration from Fixed License-Fee Regime
to Revenue-Sharing Regime (Flexibility to Operators)

In July 1999, private telecommunications operators were offered the option to
change the basis of license-fee payment from a fixed amount to a share of revenues.
However, these concessions were subject to operators accepting a set of conditions,
which included the following:

* The existing cellular operators had to clear all their outstanding dues by January
2000 (effective August 1999).

e The new license agreement would not have the clause relating to exclusiveness
of the license. This meant more operators could be provided licenses in future to
offer cellular services.

All private telecommunications operators accepted the terms of migration to a
revenue-sharing arrangement effective August 01, 1999 and the license fee paid
till July 1999 by the existing cellular operators was treated as entry fee. The pro-
visional license fee for all categories of circles was fixed at 15 % of gross reve-
nue, according to the license agreement with the Department of Telecommunication
(DoT).

In September 2001, the DoT changed the license-fee payable by the existing or
future cellular service providers with retrospective effect from January 26, 2001 to
12 % of AGR (adjusted gross revenue) for metropolitan areas and category-A circles
and for categories B and C, it was at 10 % and 8 %, respectively.



90 M.K. Sharma
4.7 Third and Fourth Cellular Licenses

The government allotted third cellular operator’s license for Mumbai and Delhi to
MTNL and for the rest of India to BSNL. While MTNL commenced cellular ser-
vices in Delhi and Mumbai during February 2001, BSNL started operating in
Kolkata, Tamil Nadu, and Bihar in July 2002. For the remaining circles, it intro-
duced cellular services in November 2002.

The government issued licenses for cellular services corresponding to the fourth
operators’ slot in October 2001. Licenses were issued to the Bharti Group in eight
circles, Escotel in four, Hutchison Essar in three, and Reliance (through Reliable
Internet) and Idea Cellular in one circle each. The entry fee for the fourth cellular
license in the four metros and 13 circles aggregated Rs.16.33 billion. The highest
quoted fee was Rs.2,060 million for Karnataka. Almost all operators holding the
fourth cellular license commenced services during 2002-2003.

4.8 Limited Mobility Services

The technology used by limited mobility service providers is the CDMA-based
wireless in local loop (WLL) platform. Limited mobility is a facility offered by
basic service operators whereby a fixed-line telephone connection can be used like
a cellular service within a short distance calling area (SDCA) with the help of a
handset similar to a mobile handset. As compared with full-fledged cellular ser-
vices, limited mobility has lesser features and does not provide roaming facility
which allows subscribers to access the network in other areas.

It was only after a long tussle between basic service operators and cellular ser-
vice providers that the Telecom Dispute Settlement Appellate Tribunal gave a green
signal to the introduction of limited mobility service by basic service companies.
The Department of Telecommunication included WLL services in the wireless
segment effective June 2006.

4.9 Unified Access Licensing Regime (Flexibility to Operator)

Limited mobility services were in direct competition with full-fledged mobile
services, on account of two reasons: first, only a small proportion of the mobile
subscribers used roaming services and second, one of the operators used techniques
such as call forwarding and multiple registration, which effectively resulted in the
subscriber getting roaming facility.

As the license fee paid by the limited mobility providers (the basic service
operators) was substantially lower than that of the cellular providers, they could
price their services at lower price. This led to litigation between the full-fledged
cellular service providers and the basic service providers. The disputes resulted in
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the operators, particularly the GSM operators, holding back their investment plans
and growth of the industry suffered.

The government, however, brought an end to this conflict in November 2003
by introducing the Unified Access Service Licence (UASL) wherein licensees
could access services based on any technology. The guidelines of the UASL
state that in order to migrate to UASL in any circle, a basic operator would have
to pay an amount equivalent to the difference between the entry fees paid by
four cellular operators and him. On the other hand, cellular licensees were not
required to pay any additional amount to migrate to UASL. Reliance
Communications and Tata Teleservices migrated to UASL soon after UASL was
implemented by paying the prescribed entry fee of Rs.15.42 billion and Rs.5.45
billion, respectively, to the government and began offering full-fledged mobile
services to their subscribers.

4.10 Tariff Structure

As mentioned earlier, the minimum subscription cost is a combination of cost of
handsets and the monthly charge paid by subscribers to use the service. The average
monthly outflow incurred by a subscriber, i.e., average revenue per user, is a combi-
nation of per minute tariff paid and the total minutes used by the subscriber in a
month. Over the last few years, the per minute tariff charged by the subscriber has
fallen drastically due to economies of scale achieved by operators owing to rising
subscriber base, continuously declining cost of capital equipments, and intense
competition in the market place.

5 Proposed Conceptual Framework

The proposed framework for the regulation of telecom sector of India based on
flexibilities provided to organization by regulators of India enhances competi-
tiveness, i.e., the framework proposes that the resultant flexibility affects the
overall competitiveness of the organization manifested in four perspectives of the
organization as shown in Fig. 5.2. The important variables in the conceptual
framework are as follows.

5.1 External Flexibilities

This relates to external dimension of the strategy that ensures the ability of an
organization to grow despite insecurity and turbulence and capitalize on emerg-
ing opportunities while maintaining a focus on existing customer, market, and
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Fig. 5.2 Conceptual framework for flexibility and competitiveness

suppliers. This type of flexibility also originates from regulatory mechanism
from the regulators and government departments of the country dealing with the
industry segment. This flexibility is also affected by international scenario/global
regional scenario/own country scenario in terms of technology available, integra-
tion of international regulators, and global service provider in mobile telecom-
munications sector.

5.2 Internal Flexibilities

These flexibilities are related to the internal dimension of the strategy. Internal flex-
ibility of the organizations ensures that the different organizational subunits and
linkages continue to work together efficiently even while the organization renews
itself for the new operations, market, or customer. The following are the internal
flexibilities taken up in the proposed framework:

e Strategic flexibility

e Organizational flexibility
e Technical flexibility

* Marketing flexibility

e Operations flexibility

» Financial flexibility

* Customer perspective
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5.3 Competitiveness Perspectives of the Organization

The competitiveness perspectives are based on balanced score card (Kaplan and
Norton 1993, 1996a, b) as given below:

» Financial perspective

* Internal business perspective

* Innovation and learning perspective
e Customer perspective

6 Conclusion

The transition from monopoly to competition in telecommunications is well under-
way in the vast majority of countries and largely completed in many countries. The
transition has proved beneficially transformational and has set in motion further
dynamic changes that are delivering a vastly expanded set of global opportunities in
electronic communications. These opportunities are again positively transformational
and are covered in the term convergence. But in order to participate in and maximize
the benefits of convergence, a new regulatory framework has to be put into place in
India. The new regulatory framework must address the legacy of the earlier transition
period while supporting investments in the new period and facilitating new invest-
ments in the new market space. Clearly a level playing field would be most advanta-
geous, i.e., an integration of existing regulatory frameworks into a single framework
that is coherent across the entire electronic communications market space.

The convergence further call for convergence of regulators and policymakers in
India as it happened in Thailand, i.e., (a) the Science and Technology Ministry for
information technology; (b) the Transport and Communications Ministry for tele-
phone and other basic telecoms infrastructure; and (c) the Commerce Ministry for
e-commerce converged for the purpose of telecommunications. Therefore the con-
vergence whether through technology, business models, or regulation is the future
growth road map for India. This type of policy change can be categorized as flexibility
in terms of organizational flexibility of Government of India.

Simple offerings of voice services will no longer be able to provide the revenue
needed to operate in the emerging competitive environment as revenue and usage of
these will continue to decline. However, people will always want some form of
voice service, and they will look to those service providers who offer them addi-
tional value in the form of value-added services or cost-effective packages. This
demand will drive service providers to find and incorporate those additional ser-
vices or packages that will address the desires of the consumers, but at the same
time, the service provider will continually pursue ways to reduce its supply costs
and maximize revenue.

Mobile number portability (MNP) is a facility given by operators where a
subscriber can move from one service provider to another without changing the
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number allocated to the subscriber. Thus, under MNP, a subscriber will have the
option of retaining the same phone number issued by the old operator even with
the new operator.

Telecom regulator TRAI of India has already recommended the implementa-
tion of nationwide mobile number portability by June 2009 in a phased manner
and has requested DoT to select an operator for providing and operating MNP
solutions. This move has pushed operators to provide quality services to retain
their subscribers. MNP is expected to lead to shifting of subscribers from one
operator to other in large scale and lead to flexibility to subscriber, provided by
the regulator, to opt for cost-effective and better quality of telecom service
provider. This will lead to competition among service providers to hold their
customers.

To achieve the successful implementation of MNP, operators carried out a
comprehensive cost-benefit analysis to ascertain whether the implementation of
the technology would prove to be profitable for the operator. Cost aspects such as
the upgradation of existing networks, software modifications, and assessment of
effective call-routing mechanism are some of the areas where operators need to
focus their attention. Operators had the option of providing MNP through a cen-
tralized or distributed database of ported numbers. Here the role of regulators
becomes difficult to manage the balance of interest of customer and telecom ser-
vice providers.

This framework is a comprehensive framework for telecom industry catering to
regulators of telecom service providers where the regulator can create appropriate
interventions to manage competition among operators without sacrificing the inter-
est of customers. This framework suggests that by creating appropriate flexibilities,
the regulator can enhance competitiveness of service providers in all the four per-
spectives given in the proposed framework.

The framework is not intended to be prescriptive about how the various pro-
cesses are carried out, how a regulator of telecom service provider is to be orga-
nized, or how the tasks are identified in any single regulator related to mobile
telecom service provider.

One of the strengths of this proposed framework is that it can be adopted at
enterprise level also by allowing a service provider to enhance their competitive
positioning by capturing the opportunities provided by the regulator’s flexibility in
terms of entry of players or internal business process permitted by their respective
regulator.

References

Aaker DA, Mascarenhas B (1984) The need for strategic flexibility. J Bus Strategy 5(2):74-83

Aalst W (2000) Loosely coupled inter-organizational workflows: modeling and analyzing work-
flows crossing organizational boundaries. Info Manag 37(2):67-75

Amor D (1999) The e-business (R) evolution: living and working in an interconnected world.
Prentice Hall, Upper Saddle River



5 Managing Competitiveness Through Flexibility in Telecom Industry of India... 95

Ansoff I (1965) Corporate strategy. McGraw-Hill, New York

Baumol WJ, McLennan K (1985) US productivity performance and its implications, productivity
growth and US competitiveness. Oxford University Press, New York

Borrus M (1983) Trade and development in the semiconductor industry: Japanese challenges and
American response, American industry in international competition. Cornell University Press,
Ithaca

Byrd TA, Turner DE (2001) An exploratory examination of the relationship between flexible IT
infrastructure and competitive advantage. Info Manag 39:41-52

Clemons EK, Row M (1991) Sustaining IT advantage: the role of structural differences. MIS Q
15(3):275-292

Contractor FJ, Lorange P (2002) The growth of alliances in the knowledge-based economy. Int Bus
Rev 11:485-502

D’souza DE, Williams FP (2000) Toward a taxonomy of manufacturing flexibility dimensions.
J Oper Manag 18(5):577-593

Davidson W (1999) Beyond re-engineering: the three phases of business transformation. IBM Syst
J 38(2/3):485-499

Dreyer B, Gronhaug K (2004) Uncertainty, flexibility and sustained competitive advantage. J Bus
Res 57:484-494

Duysters G, Kok G, Vaandrager M (2000) Crafting successful strategic technology partnership.
R & D Manag 29(4):343-351

Eppink DJ (1978) Planning for strategic flexibility. Long Range Plann 11(4):9-15

Gronhaug K (1999) Technological flexibility and organizational buying strategies. Eur J Purch
Supply Manag 5:13-22

Gupta LC (1983) Financial ratios of monitoring corporate sickness: towards a more systematic
approach. Oxford University Press, New Delhi

Harrigan KR (1985) Strategic flexibility: the economics of strategic planning. Lexington Books,
Lexington

Hays RH, Wheelright SC (1983) Restoring our competitiveness edge: computing through manu-
facturing. Wiley, New York

International Telecommunication Union (ITU) (1984) The missing link, Report of the Independent
(Maitland) Commission for Worldwide Telecommunication Development. International
Telecommunication Union, Geneva, pp 1-28

International Telecommunication Union (ITU) (2007) Communications: government and business
practices in the Asia Pacific Region, Report. International Telecommunication Union, Geneva

Jain PK, Sushil (2000) Financial flexibility for corporate performance. In: Cornerstones of enter-
prise flexibility, Global Institute of Flexible Systems Management. Vikas Publishing House,
New Delhi

Jipp A (1963) Wealth of nations and telephone density. Telecommunication J 30(1):199-201

Kaplan RS, Norton DP (1993) Putting the balanced scorecard to work. Harv Bus Rev
71:134-147

Kaplan RS, Norton DP (1996a) Using the balanced scorecard as a strategic management systems.
Harv Bus Rev 74:75-85

Kaplan RS, Norton DP (1996b) Translating strategy into action: the balanced score card. Harvard
Business School Press, Boston

Katz E, Kahn RL (1966) The social psychology of organizations. Wiley, New York

Kim Eun-Ju, ITU (2001) Policy and regulatory overview. Interconnection Workshop, China

Krugman P (1983) New theory of trade and industrial countries. Am Econ Rev 73(2):343-347

Krugman P (1986) Introduction to new thinking about trade policy, strategic trade policy and the
new international economies. MIT Press, Cambridge

Krugman P (1987) Strategic sectors and international competition, the US trade policies in
changing world economies. MIT Press, Cambridge, MA

Malhotra Y (2001) Enabling next generation e-business architectures: balancing integration and
flexibility for managing business transformation. Brint Institute, New York



96 M.K. Sharma

Mowlana H, Wilson LJ (1990) The passing of modernity: communication and the transformation
of the society. Longman, New York, pp 43-75

Oliver RW (2001) Real-time strategy: what is strategy, anyway? J Bus Strategy 22(6):7-10

Papadakis M (1994) Did (or does) the US have a competitiveness Crisis? J Policy Anal Manage
13(1):1-20

Papazoglou MP, Ribbers P, Tsalgatidou A (2000) Integrated values chains and their implications
from a business and technology standpoint. Decis Support Syst 29:323-342

Parsons GL (1983) Information technology: a new competitive weapon. Sloan Manage Rev 25:3—-14

Phan DD (2001) E-business management strategies: a business-to-business case study. Info Syst
Manag 18(4):61-69

Porter ME (1980) Industry structure and competitive strategy: keys to profitability. Financ Anal
J36:30-41

Porter ME (1990) The competitive advantage of nations. Free Press, New York

Porter ME (2001) Strategy and the internet. Harv Bus Rev 79(3):62-78

Rayport JF, Jaworski BJ (2001) Introduction to e-Commerce. McGraw-Hill, New York

Rugman AM (2006) The rise of the regional multinationals. Int J Glob Bus Competitiveness
2(1):9-17

Sethi AK, Sethi SP (1990) Flexibility in manufacturing: a survey. Int J Flex Manuf Syst
2(4):289-328

Shi D, Daniels RL (2003) A survey of manufacturing flexibility: implications for e-business flex-
ibility. IBM Syst J 42(3):414-426

Sushil (1997) Flexible systems management an evolving paradigm. Syst Res Behav Sci
14(4):259-275

Sushil (1999) Flexibility in management, Global Institute of Flexible Systems Management. Vikas
Publishing House, New Delhi

Sushil (2000) Systemic flexibility. Glob J Flex Syst Manag 1(1):77-80

Sushil (2012) Flowing stream strategy: leveraging strategic change with continuity. Springer,
New York

Sushil and Kak A (1997) Global competitiveness with core competence: a study of HCL.
International Conference of Technology (ICMOT) Proceedings, IIT, Delhi, pp 75-84

Teece DJ, Pisano G, Shuen A (1997) Dynamic capabilities and strategic management. Strat Manag
J 18(7):509-533

Trigeorgis L (1993) Real options and interactions with financial flexibility. Financ Manag
22:202-223

Tyson LD (1988) Making policies for national competitiveness in a changing world, cooperation
and competition in the global economy. Ballinger Publishing Co, Cambridge

Tyson LD (1992) Who’s bashing whom? IIE, Washington, DC

Vernon R (1966) International investment and international trade in the product cycle. Q J Econ
80:190-207

Volberda HW (1996) Towards the flexible form: how to remain vital in hypercompetitive environ-
ments. Organ Sci 7(4):359-387

Volberda HW (1998) Building the flexible firm: how to remain competitive. Oxford University
Press, Oxford

Reports

Annual Report 2011-12 of TRAI, New Delhi, India (11th January, 2013)
The Indian Telecom Services Performance Indicators July - September, 2012, of TRAI,
New Delhi, India (11th January, 2013)



5 Managing Competitiveness Through Flexibility in Telecom Industry of India...

Web Sites

www.bhartiteleventures.com

WWWw.coai.com

www.exp.talecomitelailab.com
www.gsmworld.com/news/press_2006/press06_29.shtml

www.itu.int

www.mtnl.net.in

www.russellbeattie.com

WWwWw.trai.gov.in
www.oecd.org/document/25/0,2340,en_2649_37441_37571993_1_1_1_37441,00.html

97


http://www.bhartiteleventures.com/
http://www.coai.com/
http://www.exp.talecomitelailab.com/
http://www.gsmworld.com/news/press_2006/press06_29.shtml
http://www.itu.int/
http://www.mtnl.net.in/
http://www.russellbeattie.com/
http://www.trai.gov.in/
http://www.oecd.org/document/25/0,2340,en_2649_37441_37571993_1_1_1_37441,00.html

Chapter 6

Theoretical Roots of Flexible Strategy
Game-card: An Evolving Strategic
Performance Management Framework

Neetu Yadav and Sushil

1 Introduction

The changes in the business environment demand changes in the systems or models
being used by enterprises. Globalization, competition, and changing customer
demands have made the lives of the enterprises tougher and forced them to look
beyond annual reports and financial statements. In the last two decades, there is a
notable interest related to research on performance measurement and management
(Taticchi et al. 2010). There is plethora of performance management frameworks/
models proposed and discussed by the researchers which deal different issues
related to enterprise performance. Some major developments are performance mea-
surement matrix, results and determinants framework, performance pyramid, bal-
anced scorecard, performance prism, EFQM excellence award, Kanji’s business
scorecard, system dynamics-based scorecard, proactive scorecard, performance
management system framework, etc.

Some of these frameworks have been discussed at conceptual level, while some
of them are used by practitioners as well. They have some major contributions to the
world of knowledge base but at the same time suffer with some of the criticism.
Sushil (2010) made an attempt to develop an integrated performance management
framework and proposed flexible strategy Game-card, which intends to overcome
some of the major shortcomings of existing frameworks.
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The objective of the chapter is to describe about this evolving performance man-
agement framework in terms of its theoretical roots, the evolution of the framework,
and application of this framework in general context as well.

The chapter is organized as follows: After introduction, next section highlights the
emerging issues related to performance management systems. This is followed by, the
limitations of existing performance management frameworks are discussed highlight-
ing proposed solutions. Next section describes about the evolving performance man-
agement framework, i.e., flexible strategy Game-card. The theoretical roots of this
framework are subsequently discussed. It further exhibits the application of Game-
card in the context of Indian automobile manufacturing enterprises. The illustration is
presented related to application of this framework. The chapter concludes with
highlighting the limitations and future scope of the proposed framework.

2 Performance Management Systems: Emerging Issues

Before moving towards the issues in performance management, it is imperative to
detail out the term strategic performance management, which can be defined as a
performance management tool that translates strategy into a set of performance
measures of a chosen strategy (Atkinson et al. 1997; Chenhall 2005). According to
Dee Waal (2002), “strategic performance management is the process where steering
of the organization takes place through the systematic definition of mission, strategy
and objectives of the organization, making these measurable through critical suc-
cess factors and key performance indicators, in order to be able to take corrective
actions to keep the organization on track.”

Financial figures and annual reports cannot fully present the real picture of the
performance of an enterprise, as these have the limitation to look the enterprise from
strategic perspective. These are lagging indicators that are results of past decisions,
and they are not concerned about the changing market demands and customer expec-
tations (Ghalayini and Noble 1996). In the last two decades, many researchers have
made contributions in terms of discussing diverse issues related to enterprise perfor-
mance. Looking at pre-2000 developments, one of the dominant frameworks is bal-
anced scorecard (BSC), giving due importance to nonfinancial performance
parameters. Harvard Business Review has listed it as one of the 75th most influential
ideas of twentieth century (Bible et al. 2006). Other developments have highlighted
the issues as leading and lagging indicators (results and determinants framework),
organizational hierarchy view (performance pyramid), increasing wealth of share-
holders (shareholder value), bringing dynamics in performance measurement sys-
tems (dynamic performance measurement system), etc.

Changing business environment, business dynamics, and turbulent situation lead
the practitioners and researchers to consider some other major emerging issues
related to performance measurement and management (PMM). Some of the issues
are as follows: incorporating all the stakeholders (performance prism), updates in
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scorecard approach (Kanji’s business scorecard, holistic scorecard, total performance
scorecard, proactive balanced scorecard, etc.), integration of people development
(dynamic multidimensional performance framework), etc. Taticchi et al. (2010)
point out clearly that now it is “second generation of PMM research” where research-
ers are looking for developing effective PMM systems and incorporating methodolo-
gies and techniques to transform the information in value-making activities and
integrate it with strategic objectives and business plans.

No doubt, these existing performance management frameworks have their own
contribution(s) to the world of knowledge base, but there are many shortcomings
related to these frameworks which need to be overcome to effectively execute these
models/frameworks.

3 Existing Performance Management Frameworks:
Limitations and Proposed Solutions

The literature review reveals that there is enormous work done related to PMM
and strategic performance management frameworks. The Google Scholar search
results related to keyword “strategic performance management frameworks” for
the period 1990-2011 are around 16,200. For this study, some of the classical
and well-cited works have been reviewed. The papers discussing the critics of
these frameworks have also been reviewed. The major shortcomings as a whole
related to performance management systems have been culled out that are sum-
marized in Table 6.1.

Considering the above limitations, the literature has proposed some solutions
that can help to develop effective performance management system for an enter-
prise; some of the proposed solutions are listed in Table 6.2.

Table 6.1 Limitations of existing performance management frameworks

Limitations References

1. The selection of the right performance measures is cuambersome  Neely and Broune (2000)
2. Customer’s viewpoint of performance is discussed in a limited Sushil (2009)
manner
3. Frameworks are largely static in nature which does not consider ~ Norreklit (2000)
competition and technological developments
4. The causal linkages and feedback learning are rarely applied Akkermans and van
and unclear Oorschot (2005)
5. The impact of “time delay in cause and effects” is not highlighted Bianchi and
Montemaggiore (2008)
6. These frameworks advocate more closed system approach, which  Hamel (1998), Keely (1999)
is hard to implement in turbulent, volatile, and competitive
environment
7.70 % of BSC implementations fail Neely and Broune (2000)




102 N. Yadav and Sushil

Table 6.2 Proposed solutions for effective performance management system

Proposed solutions References

1. To ensure you are measuring the things that matter Neely and Broune (2000)
2. The use of mapping tools and detailed development and analysis Barnabe (2011)
of strategy maps
3. Development of dynamic strategy maps, incorporating polarities Barnabe (2011)
and time delays
4. Balance among internal and external situations, actors, and processes ~ Sushil (2009)
5. Performance management system’s implementation Taticchi et al. (2010)
should be effective

4 Description of Flexible Strategy Game-card

Sushil (2010) has proposed an enterprise performance management framework
intending to overcome above-mentioned limitations and named this framework as
Game-card looking ahead of scorecard. The structural overview of this framework
is exhibited in Fig. 6.1. Game-card looks the performance dominantly from two
perspectives, i.e., enterprise perspective and customer perspective. All the internal
and external stakeholders are considered under enterprise perspective, and as cus-
tomers are the center point for any strategic decision, they are kept as an indepen-
dent perspective.

Enterprise perspective deals with S-A-P-P framework (Situation-Actor-Process-
Performance); here situation deals with external and internal situation factors,
which lead to proactive and reactive measures of strategic decisions and actions.
Some examples may be globalization, changing customer demands, government
policies, etc. Actor-related factors deal with internal and external stakeholders who
play a crucial role in strategy formulation as well as execution. Actor-related strate-
gic factors may be customer satisfaction, employee productivity, training activities,
etc. Process factors deal with internal and external business processes that are
related to strategy execution. Process-related factors may be process innovation,
new product development, etc. These three factors are leading factors, which help to
drive for better performance results. Performance-related factors can be considered
as lagging indicators consisting of both financial and nonfinancial performance.
These measures may be market share, ROI (Return on Investment), number of sub-
scribers, growth in revenues, etc.

Customer perspective considers the enterprise performance from the customer’s
viewpoint. This is linked to value in offerings and value in relationships. Strategic
factors related to value in offerings may be quality of services, product features/
attributes, etc. Value in relationships may be depicted by factors as after sales ser-
vices, brand image of enterprise, customer relationship services, etc.

Besides measuring the performance, this framework considers to manage the per-
formance by supporting the full cycle of strategy formulation, execution, measure-
ment, feedback, and corrective actions and thus leading to a dynamic performance
management framework. The LAP (Learning-Action-Performance) framework gives
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Fig. 6.1 Flexible strategy Game-card (Adapted from Sushil 2010)

it an edge over other performance management frameworks. It helps to make and
review strategic interventions as required by getting the learning from performance
measurement to get better performance outcome.

Thus, this evolving performance management framework intends to provide a
dynamic, integrated, and holistic framework to enterprise and industry. It is impera-
tive to discuss about the evolution of this evolving performance management frame-
work. The evolution highlights the theoretical roots of this framework, which is
described in the next section.

5 Theoretical Roots of Flexible Strategy Game-card

This evolving performance management framework has its strong theoretical
roots which come from strategic management theories and some popular perfor-
mance management frameworks. The theoretical roots are portrayed and exhib-
ited in Fig. 6.2.

5.1 Integrative Perspective (Balanced Scorecard)

Balanced scorecard (BSC) (Kaplan and Norton 1992, 1996) is one of the most
dominating performance management frameworks, which has brought revolu-
tion by integrating financial perspective with nonfinancial performance perspec-
tive. The integration of bringing financial and nonfinancial measures, short-term
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Fig. 6.2 Theoretical roots of flexible strategy Game-card (Source: Yadav et al. 2011)

and long-term measures, and leading and lagging indicators together as an
integrated framework has come from BSC. There are some criticisms of BSC
highlighted in the literature; this framework makes an attempt to overcome them
as highlighted above.

5.2 Stakeholder Perspective (Stakeholder Theory)

Stakeholders are the integral part of any enterprise. Freeman’s stakeholder theory
(1984) addresses the issue of who and what are the stakeholders of any company
and whom or what do the managers pay attention? The definition of a stakeholder
given by Freeman says, “Any group or individual who can affect or is affected by
the achievement of organization’s objectives” (1984, p. 46). The existing perfor-
mance management frameworks highlighted the issue of inclusion of many
stakeholders, but there is limited work incorporating all the stakeholders. This
framework intends to cover all the major stakeholders under two perspectives
dominantly, i.e., enterprise perspective and customer perspective. As customers
are at the center for making any strategic decision, they are taken as independent
perspective. Enterprise perspective incorporates all the major internal and exter-
nal actors related to enterprise. Thus, this framework follows the stakeholder
theory and incorporates almost all of the relevant stakeholders.

5.3 Duality Perspective (Flowing Stream Strategy Crystal)

Flowing stream strategy crystal brings the confluence of continuity and change by
dealing with these opposite forces effectively (Sushil 2012). The crystal balances
the continuity and change forces for an enterprise with balancing the enterprise and
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Fig. 6.3 “V” model of strategic performance management

customer strategic factors. For an enterprise, continuity and change forces present
current reality, whereas customer and enterprise factors depict the decomposition
of strategy. Bhat et al. (2011) had used this framework to analyze the complex
dynamic of innovation in Moser Baer Industries Ltd. (MBIL), one of the world’s
largest manufacturers of optical storage media. Graetz and Smith (2009) and
Nasim and Sushil (2011) had also highlighted the importance of managing the bal-
ance between continuity and change forces. This evolving performance manage-
ment framework adapts the dual perspective of performance and proposes a holistic
view of performance by “V” model of strategic performance management, which
is shown in Fig. 6.3.

5.4 Operational Framework (SAP-LAP Framework)

In the competitive scenario, the enterprise performance management framework
should be dynamic, which can be updated as per the changes in the external environ-
ment. Situation plays an important part in strategic decision and performance. The
operational aspects of flexible strategy Game-card are derived from SAP-LAP
(Situation-Actor-Process Learning-Action-Performance) framework, which is a
popular framework used for analyzing and synthesizing any case context (Sushil
1997, 2000, 2001).

Situation-Actor-Process parameters are the leading indicators of performance.
The performance can be treated as a lagging indicator. These aspects have been
taken from SAP-LAP as the interplay of situation, actor, and process helps to ana-
lyze the context related to business and better interplay leads to better results which
can be measured by performance measures or KRAs (key result areas).
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6 Application of Flexible Strategy Game-card:
An Illustration

For developing a better understanding of this framework, it is imperative to illustrate
the application of this framework in a general context. Here, an illustration has been
presented in the context of Indian automobile manufacturing enterprises. Strategic
factors related to performance have been identified for two perspectives, i.e., enter-
prise perspective and customer perspective.

To capture context-specific strategic factors, semi-structured interviews have
been conducted with the top management of automobile firms and with the custom-
ers as well. The data of these interviews have been analyzed to cull out the factors
for four dimensions of enterprise perspective and two dimensions of customer per-
spective. Strategic factors for enterprise perspective and customer perspective have
been showcased in Tables 6.3 and 6.4, respectively.

This illustration showcases that financial performance factors are the lagging
indicators of performance, which can be achieved by properly responding
and strategizing for leading indicators. One of the unique features of the frame-
work is capturing the customers’ viewpoint related to performance of enter-
prise, which highlights that customers are expecting to get lifetime value for
the products and services, and their feedback should be taken care of by the
enterprises.

Table 6.3 Strategic factors Dimensions Strategic factors
related to enterprise T - N -

. P 1. Situation PE1: Technological transformations
perspective

PE2: Changing customer demands
PE3: Government policies

2. Actor PE4: Customer satisfaction
PES: Dealer’s performance
3. Process PEG6: Process innovation

PE7: New product development
4. Performance PES: Profitability

PE9: Revenues growth

PE10: Market share

Table 6.4 Strategic factors Dimensions Strategic factors
lated t st . . -

retated to customer 1. Value in offerings PC1: Lifetime value

perspective

PC2: Product features
2. Value in relationships  PC3: After sales services
PC4: Improvement through
customer feedback
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7 Conclusion

This chapter can be considered as a conceptual one highlighting the conceptualization
of flexible strategy Game-card through discussion of its evolution and theoretical roots.
Some issues identified in this chapter can be summarized in the following points:

e Strategy Game-card incorporates situation factors as its operational aspect which
highlights the dynamism of the framework.

e The framework highlights the importance of stakeholders for any enterprise
which have a crucial impact on the performance of the firm. The most important
stakeholder, i.e., customer, is represented as most of the performance manage-
ment frameworks as customer satisfaction index and customer retention. There is
a need to relook this aspect in an explicit manner by highlighting customer rela-
tionships and customer offerings as a central focus of strategy, and this attempt
has been made by strategy Game-card.

e Strategy Game-card highlights the need to think beyond scorecard and attempts
to support the whole cycle of strategy formulation and execution, thus helps to
bring a Game-card both for playing the strategy game and for scoring the perfor-
mance in the game.

e Strategy Game-card can work as a powerful tool for developing strategic per-
formance management framework for any enterprise, a sector or the industry
as a whole.

» This framework may be helpful to move one step ahead in terms of performance
management for the enterprise by not only monitoring and controlling the per-
formance but also formulating, executing, and making corrective actions in the
strategies for better performance results.

This chapter contributes to knowledge base by reporting and discussing this
recent development and highlights that the evolution is deeply rooted in classical
concepts and theories of strategic management combining the dynamism and inte-
gration to be effectively utilized in turbulent and dynamic business environment.

The methodology for development of flexible strategy Game-card has been pro-
posed in the literature (Sushil 2011) which can be adopted for development of flex-
ible strategy Game-card for any enterprise of choice. The mechanism highlights that
there should be feedback from existing performance results and new strategic inter-
ventions or some corrective actions can be taken to get the desired performance
outcome. Thus, the dynamics of the framework provides it an edge over existing
performance management frameworks/systems. Integration of flexible strategy
Game-card with “system dynamics” methodology can help to explore the perfor-
mance results for the future scenarios, and on the basis of future results, the correc-
tive actions in strategies can be taken to get desired performance results (Yadav
et al. 2012). Now, the field of performance measurement and management has not
restricted to management control, but widened towards dynamic business perfor-
mance systems which lead to execute effectively in current business environment.
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Part I1
Organizational Flexibility



Chapter 7
Architecting Flexible Organizations

Joseph Morabito, Ira Sack, Edward Stohr, and Anilkumar Bhate

1 Introduction

The twenty-first-century organization is faced with the apparent dilemma of being
efficient and innovative, lean and flexible, and hierarchical and flat. The seemingly
contradictory characteristics extend into every organizational system, from culture
and strategy to process and technology. The flexible organization must embrace and
cultivate opposites; indeed, the organization should recognize opposites as opportuni-
ties for inventiveness and synthesis and not a dilemma that requires a choice between
opposites (Takeuchi and Nonaka 2004). This is in contrast to a more traditional orga-
nization that either chooses one principle over its apparent opposite or adopts an engi-
neering perspective that optimizes something between opposites. The knowledge
organization, in contrast, synthesizes opposites into something unique and new.

At its source, apparent contradictions arise from the relative tacit and explicit
knowledge content of organizational systems. Flexibility, then, arises from the
capability of managers to manipulate the interaction and knowledge content within
and among systems. For example, Toyota developed its Lexus product by embrac-
ing the seemingly contradictory product requirements of fast ride and fuel economy,
noise reduction and lightweight, warmth and function, and so on. By implementing
both early and late knowledge construction (Morabito et al. 2000), product develop-
ment followed, in sequence, an intended, emergent, and intended strategy. By
understanding the knowledge creation process, Toyota was able to manipulate and
combine their systems to produce a best-selling luxury car (Osono 2004).

Classical approaches to design have typically leveraged context-specific knowl-
edge to create a separate structure for each organizational dimension. This has led
to a wide assortment of single-threaded architectures with specific purposes but
with little integration or synergy. By single threaded, we mean that the architecture
processes decisions or performs actions independently of other architectures. Other
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approaches attempt to integrate dimensions but in effect create bulky structures that
mirror management knowledge of context. As useful as this may appear to be
locally, it operates suboptimally at the organizational level. Moreover, each archi-
tecture or framework is not inventive within itself.

1.1 Elegant Ideas and Design

In the October 2006 issue of the Harvard Business Review, Stanford management
guru James March discussed the importance of the elegance of ideas as opposed to
their relevance. He does not mean that relevance is unimportant, only that the
“beauty of ideas” (or “modeling as an art form”) is the essence of scholarship.
Management knowledge of context must be embedded within those elegant ideas.
“It is the combination of academic and experiential knowledge, not the substitution
of one for the other, that yields improvement” (March 2006).

This chapter discusses several “elegant ideas” in a broader “modeling as an art
form” known as organization modeling (Morabito et al. 1999). We draw on the work
of Herbert Simon and existing research on contracts to create a flexible approach to
interrelate and specify the seemingly contradictory dimensions of an organization,
using, for example, precise (fully explicit), relational (part explicit, part tacit) to psy-
chological (fully tacit), to design the behavior of organizational dimensions.

2 Dimensions of Organizational Flexibility

Organizational flexibility is a concept that, at its core, refers to the capacity to rear-
range or reconstitute a system configuration to adapt to an internal or external
imperative. Flexibility extends to all areas of the organization, from its strategy to
its technical systems. Moreover, at the organization level, flexibility must encom-
pass all of an organization’s systems simultaneously.

Flexibility has taken shape in various forms. For example, systems engineering,
service-oriented or enterprise architectures, and adaptive strategies are ideas that, in
principle, promote flexibility; otherwise, there is no reason for their being. In fact,
every area of the organization, from its lowest-level technical systems to its learning
and cultural systems, may be characterized by a corresponding framework or archi-
tecture that promotes design and flexibility.

Flexibility also extends to the knowledge characterization of the system itself.
For example, a technical system is fully explicit, while culture and learning are
primarily tacit. This is significant since explicit and tacit systems are fundamentally
different and hence must be characterized and designed differently — yet, they too
must be embedded within all of an organization’s systems.
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Fig. 7.1 Organizational
systems and knowledge Culture
Learning
Strategy
Process
Info Systems

Tacit Explicit

2.1 Systems and Knowledge

In this chapter, we take the view that the organization’s systems may be characterized by
a hierarchical relationship and their corresponding knowledge content in terms of
explicit and tacit knowledge. Thus, the organization may be characterized by both levels
of systems and by system knowledge characterization. This is illustrated in Fig. 7.1.

Figure 7.1 states that higher-level organizational systems have a comparatively
larger tacit knowledge component than lower-level systems. As we discuss below,
higher-level systems have a lower frequency and respond more slowly than lower-
level systems (Simon 1973). Similarly, building tacit knowledge is a function of
time and experience (Gill 2000); hence, we argue that a comparatively high-level
system has a larger tacit knowledge component than a lower-level system in the
same organization.

Culture, for example, is a system where tacit knowledge is the dominant constitu-
ent. Edgar Schein has described culture as having three constituents: shared tacit
assumptions that are the essence of culture, espoused values that expresses what tacit
assumptions an organization would like to develop or be seen as representing, and
overt behavior which indicates how it explicitly operationalizes the tacit assump-
tions; yet, it is shared tacit assumptions that shapes the other constituents (Schein
1992). To continue the argument illustrated in Fig. 7.1, learning is largely determined
by the organization’s culture or subcultures; in fact, the learning associated with
transformational change involves changing the basic assumptions of an organization —
“basic assumptions about the culture lead to learning values and investments that
produce a different learning style from a culture with another pattern of values and
investments” (Nevis et al. 1995). Thus, culture and learning are intertwined through
their tacit knowledge content; Schein, for example, claims that organizations have
difficulty learning because occupational subcultures often have different and incom-
patible tacit assumptions that resist change and prevent the communication necessary
for learning (Schein 1996). Finally, an information system shown at the bottom of
Fig. 7.1 is entirely explicit, as all nonhuman, machine-based systems must be.
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2.2 Flexibility and Managerial Choice

Flexibility exists within and between systems and may be configured based on the
comparative tacit-explicit knowledge content of the systems. For example, where do
we place structure in Fig. 7.1? In the classical organization, structure is immediately
above process; however, in the modern process enterprise, process is above structure
(Rummler and Brache 1995). That is to say, the twenty-first-century organization
chart (i.e., structure) is constrained by process requirements and not the other way
around. This is one example of flexibility and managerial choice: the process orga-
nization chooses to place process above structure.

2.3 Architecting Systems

What most existing architectures have in common is that they are single threaded
and represent experiential, management knowledge of an area such as strategy or
process. There are no underlying concepts that span all disciplines or that can be
said to represent modeling organizations as such.

Organization modeling is a level of abstraction that spans all the areas of an
organization. Its ideas and principles are drawn from a variety of disciplines,
including hierarchy theory, organization science, art, law, and software engi-
neering, among others. Through the blending of a rich assortment of ideas, an
elegant, inventive framework emerges that lends both rigor and discipline to
design while promoting creative insights and design flexibility. Organization
modeling, then, is our attempt at the “beauty of modeling” — a set of elegant,
interlocking ideas with analytical discipline that encompasses and interrelates
all the systems of an organization.

3 Properties of Organizational Systems

Discussed below are selected properties of systems that have a significant impact on
organizational flexibility. We draw upon and extend the work of Herbert Simon on
hierarchy theory to create a distinct perspective of organizational systems and then
use elements of organization modeling such as molecules and contracts to account
for these properties within the framework shown in Fig. 7.1.
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3.1 Thin and Thick Dimensions of Organizations

All social institutions have both visible and hidden characteristics. We borrow from
the field of ethnography and describe these characteristics as thin and thick, respec-
tively (Geertz 1973). Thin systems are characterized by visible, well-defined attributes
and include information systems and routine process workflows. In contrast, thick
systems are distinguished by their tacit belief content and include, for example, orga-
nizational culture and learning. The characteristics of thin systems come closest to
explicit knowledge, while that of thick systems to that of tacit knowledge.

The design of thin and thick systems is fundamentally different. The former
requires the detailed structuring of content (lower right of Fig. 7.1) (Drucker 1999),
while the latter involves the design of the surrounding context (upper left of
Fig. 7.1) (Davenport 2005). Moreover, the systems must complement and reinforce
each other. Successful organizations build and interrelate both their thin and thick
systems.

As an example, Toyota characterizes itself in terms of explicit and tacit knowl-
edge, known as the “Toyota DNA”: one strand for thin and the other for thick. The
visible thin strand includes elements of the Toyota Production System (TPS) such
as just-in-time, leveled production, one-piece flow, and so on. The softer thick
strand includes respect for people, change, and learning. Management practices and
policies such as quality circles and continuous improvement represent the cross-
links: they connect and build both strands simultaneously — improving thin TPS
elements through the active participation of employees shapes the thick elements of
respect for people and learning (Liker 2004). In contrast, many organizations adopt
“lean production” but in fact are borrowing only the thin strand from the Toyota
model. The thick dimension is either ignored or subsumed within the thin. It is no
surprise, therefore, that no current “lean organization” even comes close to the
“Toyota Way” (Liker 2004).

3.2 Hierarchy Theory and System Layering

We draw on hierarchy theory to elucidate the layering of systems illustrated in
Fig. 7.1. A hierarchy of systems is one where a system at any level corresponds to
a set of lower-level systems, known as a partial ordering or a tree. This is in contrast
to a complete ordering where a system corresponds with only one other system
below it. By way of illustration, Herbert Simon uses the metaphor of Chinese boxes:
opening one box reveals a set of smaller boxes, opening any of which reveals yet
another set, and so on (Simon 1973).

System interaction is of two types. The first is symmetrical and characterizes tis-
sues, such as crystalline or lattice structures as found, for example, in rocks. The
second is asymmetrical, meaning the behavior across layers is different in each
vertical direction. Partial ordering coupled with asymmetry characterizes a
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process

interaction

human structure information tool

Fig. 7.2 Generic process molecule

molecule (Simon 1973). Both biological and organizational systems may be config-
ured as molecules. An example of a molecule in an organizational system is illus-
trated in Fig. 7.2 — a process molecule (Morabito et al. 1999).

Observe in Fig. 7.2 that the higher-level {process} is a system whose constituents
include {human}, {structure}, {information}, and {tool} at the next lower level.
These lower-level systems are subsystems from the standpoint of process design: the
subsystems implement the higher-level process specification. The asymmetry is man-
ifested in the molecule itself and is illustrated by the triangle identifying some type
of interaction. Furthermore, the subsystems communicate through messages, that is,
the pre- and post-conditions across the subsystems. The interacting subsystems
implement and explain the structure and workings of the higher-level process.
The systems within the molecule as a whole — the higher-level system specification
and the set of lower-level implementation subsystems — are tightly bound. By tightly
bound, we mean that the interaction of the defined implementation subsystems deliv-
ers the functional requirements of the process specification; that is, tightly bound
systems are those with the shortest functional distance (see below) for a specific
design defined by the molecule itself.

Note that we do not mean “tightly coupled” systems, which are interdependent
and reduce flexibility. Implementation constituents in a molecule are not necessarily
interdependent; rather, the molecule subsystems communicate independently of
their internal structure and provide context to the specification they operationalize
and in fact, increase flexibility by interacting through the mechanism of loose
horizontal coupling (discussed below). A given {process} specification may
be implemented through any number of subsystem {human}, {structure}, {infor-
mation}, and {tool} combinations, known as a refinement path (discussed below).
For example, we have the option of automating a {process} specification by replacing
the {human} with sufficiently robust {information} and {tool} constituents. In
contrast, Toyota often chooses not to automate {process} specifications even when
the appropriate implementation constituents are available. The reason is that the
{human} constituent in the process molecule is the “most flexible” constituent and
removing it would reduce overall process flexibility. Toyota only chooses to automate
a {process} when that specification qualifies as both an industry best practice and a
Toyota standard (Liker 2004).
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Finally, for convenience, we usually replace a picture of a molecule with its cor-
responding linear notation, as follows for process:
Generic process: interaction (process {human, structure, information, tool })

3.3 Organization Levels and Molecules

The question that naturally arises concerns the relationship between system levels
as illustrated in Fig. 7.1 and the idea of molecules illustrated in Fig. 7.2. This
requires a more detailed discussion of hierarchy theory.

There are two types of hierarchies — empirical and definitional. Definitional
entities are postulated before measurements are taken, while empirical entities cor-
respond to some observation and measurement and typically arise post hoc to that
observation. Definitional entities are indispensable to the development of research
questions and their assumptions; they are scale and rate independent and based on
observer-generated criteria. Definitional entities guide the process of analysis; expe-
rience and observation may lead to the discovery of empirical entities or insights,
which in turn yield a further refinement of definitional entities. It follows, then, that
definitional entities are ordered into levels of organization, while empirical entities
are ordered into levels of observation (Ahl and Allen 1996).

The sample hierarchy shown in Fig. 7.1 is an empirical hierarchy arising from
observation, i.e., the higher-level systems have an observable lower frequency and
longer response time than lower-level systems. An organization molecule, in con-
trast, is a definitional hierarchy and is described according to the criteria of design,
specifically context-specific specification and corresponding subsystem constituents
that are tightly bound (close functional distance) during implementation.

When configuring a molecule for design purposes, we naturally define a context
specification with a set of subsystems drawn from the entire pool of organizational
materials (i.e., organizational systems). The generic process molecule, for example,
was defined from our reading of organizational and management literature as well
as management practice.

Let us extend our thinking into the context of strategy: a working model for
configuring a strategy molecule (i.e., specification and implementation) may be as
follows:

Generic strategy: interaction (strategy {process, structure, information, culture})

In this case, we see that strategy leverages the values associated with culture dur-
ing its implementation, even while culture constrains that implementation (Sushil
2007, 2012). Since culture is a high-level, low-frequency system, it acts, in effect,
as a constant during strategy formulation and implementation. Is this true? Toyota,
for example, was able to synthesize both intended and emergent strategy because of
its culture of learning, change, and continuous improvement; that is, Toyota was
able to implement a dynamic and changing communication pattern (i.e., univocal
and multivocal dialogue) during its strategy-making process (Osono 2004). Other
organizations with a culture of conformity may have difficulty synthesizing the
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contradictory principles of intended and emergent; in fact, a bureaucratic culture
would most likely restrict strategy implementation to intended (Mintzberg 1983).
That is to say, the values and assumptions associated with culture are tightly bound
to strategy design (at least in the case of Toyota’s Lexus product strategy) and thus
provide empirical evidence for including {culture} as a subsystem constituent of a
strategy molecule.

Design flexibility arises from the definition of a molecule. Academic literature,
practitioner experience, and organizational context are factors that a designer may
use to configure a given molecule. Thus, there is managerial choice in the design of
a molecule, which, of course, may be subsequently refined after implementation in
the real world.

3.4 Functional Distance

Systems at all levels communicate with each other on a sliding scale of influence:
the further away a system is, the less is its direct influence (Simon 1973). For exam-
ple, a process molecule represents a tightly bound coupling of systems for a given
process implementation; however, it is influenced by other systems “further away,”
including, in decreasing scale of influence, process funding, process support, strat-
egy, and culture. Furthermore, this sliding interaction occurs both vertically and
horizontally as shown in Fig. 7.1.

3.5 Loose Vertical and Horizontal Coupling

Systems interact within and between levels. Interaction among systems within a
given level is known as loose horizontal coupling. Loose horizontal coupling means
that the internal dynamics of participating systems are hidden and isolated from
each other through clearly defined boundaries and thus may be seen as black boxes
with respect to each other. The systems, in turn, communicate through inputs and
outputs (Simon 1973). As we will see in our discussion of contracts, we can extend
horizontal interaction to include invariants that act as constraints on communica-
tion. Similarly, systems communicate vertically, and here too communication is
constrained by the invariant underlying the layering logic.

Loose vertical coupling permits behavior independence between levels and thus
permits the assemblage of larger structures, provided subsystem equilibrium prop-
erties do not affect the system behavior at higher levels. Similarly, loose horizontal
coupling also permits the creation of a larger structure, but here the key interaction
considerations are the inputs and outputs between subsystems (Simon 1973). Both
loose horizontal and vertical coupling share the properties of allowing system
communications and independence, thus promoting flexibility during design.

Formally, a given association between entities in different levels is determined
by the invariant governing the layering logic. An invariant is the background of
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Fig. 7.3 System frequency
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procedures, rules, and relationships between entities that never change. The invari-
ant, then, defines the association and the ordering logic. Note too that an invariant is
not a state — a state is a function of time — while an invariant is not expected to
change with time (Morabito et al. 1999). In contrast, the inputs and outputs of sub-
systems within the same layer associated with loose horizontal coupling may change
the states of participating entities.

3.6 Level Ordering

A level is distinguished by a logical grouping of entities. There may, of course, be a set
of subsystems at the same level that correspond to a given logical grouping. For exam-
ple, {animal} at a high level may be associated with both {carnivore} and {herbivore}
at the next lower level. Both {carnivore} and {herbivore} are of the same logical type —
they share properties of animals and thus are at the same level — yet they differ by the
criterion of diet and are therefore distinct subsystems (Ahl and Allen 1996).

The ordering of levels is based on several criteria. As is illustrated in Fig. 7.3, a
high-level entity has a slower frequency than a corresponding lower-level entity and
in fact is one criterion that determines level ordering. We may also say that a higher-
level entity has less bond strength and integrity, offers context to, constrains, or is a
composite of a lower-level entity. Finally, more than one association type often
holds for a given hierarchy (Ahl and Allen 1996). For example, the {process} in the
process molecule specifies or describes a given process and therefore contains,
offers context, and constrains the set of lower-level subsystems, which, in turn,
implement and explain the function of the higher level {process}.

3.7 System Frequency (Time-Sensitive Response)

It is a characteristic of system interaction that high-level systems respond slowly to
inputs from systems at lower levels. This is a function of the comparatively different
frequencies with which each vibrates and is illustrated in Fig. 7.3.
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Those behaviors or motions of a system that depend on low-frequency levels
(high in the hierarchy of systems) are so slow that they will be difficult to observe
and may be replaced by constants. In contrast, motions determined by high-
frequency modes within a subsystem (low in the hierarchy) will be, of course, iso-
lated from that of other high-frequency subsystems and be so rapid that the
corresponding subsystems will appear to be in equilibrium with no internal degrees
of freedom. The result is that corresponding subsystems within the same low level
will behave, with respect to each other, like rigid bodies. After eliminating the very
high and low frequencies, then, it is the middle frequency layers that determine, to
a good approximation, the observable dynamics of the major systems. Hence, the
efficacy of a system model built on the interactions of middle frequency subsystems
will be largely determined by the sharpness of the boundaries above and below the
middle-frequency layer (Simon 1973). At the end of this chapter, we discuss this in
more detail with an example of varying frequencies and organizational structure.

3.8 Near-Decomposability

The notion of asymmetry leads to the idea of near-decomposability. A system is
nearly decomposable, meaning, by virtue of its asymmetrical association, it cannot
be completely decomposed (Simon 1973). Near-decomposability implies that a
level, or a specific thing in a system known as an entity, is not merely a collection
of the set of entities at the next lower level. For example, a single molecule of water
(at a high level) is more than a collection of one oxygen and two hydrogen atoms at
the next lower level; rather, combining entities at the lower level produces certain
properties in the corresponding higher-level entity. These properties are system level —
they are displayed in the higher-level entity or level, but depend on the elements at
the lower level, and therefore are functions of the entire system. The weight of a
water molecule, for example, is a system-level property that, in this case, is a sum-
mation function corresponding to the weight of individual atoms at a lower level. In
contrast, properties specific to an element, such as the specific weight of individual
atoms of hydrogen and oxygen are said to be deliberate.

At this point, we need to make a fine modeling distinction often overlooked in
the literature. System-level properties (also known as bulk or global properties)
are functions of the system itself — that is, its multiple layers — and are of two types:
the first are resultant properties, sometimes known as hereditary properties, and
the second are emergent properties (Bunge 1977). Resultant properties are typi-
cally functions corresponding to lower-level properties and therefore exist in at least
one lower-level subsystem. We believe Simon’s reference to “weak emergence” as
“the parts of a complex system have mutual relations that do not exist for the parts
in isolation” (Simon 1996) comes closest to the terms resultant or hereditary prop-
erty. Emergent properties do not exist in any of the lower-level subsystems and arise
from the layering logic; that is, as a consequence of the layering invariant. Typically,
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emergent properties cannot be predicted on the basis of lower-level properties and
thus are not mechanical but “creative” in character.

3.9 The Paradox of Tacit Knowledge and Flexibility

At first glance, it may seem that tacit-oriented, low-frequency systems are resistant
to change and hence inflexible. Actually, the reverse is true. If an organization’s
thick strand of DNA is constructed to embrace change, learning, and respect for
people, then, in fact, people as individuals and in groups are an organization’s most
flexible system, not in spite of but because of their tacit knowledge. As mentioned
above, Toyota considers people its most flexible process constituent and hence
resists automation even when technically possible. The result is “automation with a
human touch” (also known as “autonomation’), where automation takes place only
as part of a broader human system (Ohno 1978).

In fact, culture and learning systems can be changed, but the mode of change is
different from that of explicit systems. Schein has defined the process of culture
change as having three stages: unfreezing and creating the motivation to change,
learning new concepts and new meanings for old concepts, and refreezing and inter-
nalizing new concepts and meanings. Change starts with disconfirmation, or some
new force which upsets the stability of the high-level systems. Disconfirmation may
include, for example, economic threats (e.g., a pharmaceutical firm having a drug
removed from the market for safety reasons), technological threats (e.g., the
Internet), and mergers and acquisitions. Eventually, it comes down to individuals
who must learn and imbibe new concepts. Schein uses the term cognitive redefini-
tion to describe this process of individual transformation where, in essence, the
individual learns a new way of thinking that depends on several organizational
factors, such as training, positive role models, consistent systems, and organiza-
tional structures, that support the new way of thinking and working, and so on
(Schein 1999). Furthermore, the transformational learning and the ensuing psycho-
logical contract may be coercive or cooperative. For example, the authors’ experi-
ence with a large corporate acquisition was that the disconfirmation was largely
coercive or, to use Schein’s words, the acquiring firm’s culture simply “imposed
itself on the other” (Schein 1999).

Finally, the knowledge organization is, by definition, flexible in that new threads
of knowledge, and therefore organizational possibilities, are being created. Here
too, knowledge creation originates with individuals and depends on the organiza-
tional context (known as “ba”) that should be designed to cultivate tacit knowledge
and its amplification throughout the organization (Nonaka and Takeuchi 1995).
Several examples of the role of tacit knowledge in knowledge creation and organi-
zational flexibility are described in the remainder of this chapter.

In summary, we argue that tacit-oriented systems have the potential to be the
organization’s most flexible systems, right down to the individual. The real ques-
tion is whether the tacit systems encourage creative and engaging flexibility or
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whether the effect will be restrictive and controlling. This is elaborated below in
our discussion of psychological contracts.

3.10 Modular Versus Integral Architectures

Modular architectures characterize thin or explicit systems; that is, systems with
clearly defined boundary conditions that communicate through messages within the
same level (i.e., loose horizontal coupling). In contrast, thick systems are character-
ized by unclear boundary conditions where many systems, context-specific subsys-
tems, as well as organization-wide systems (high level, such as culture) all interact.
The combination of systems creates a context for thick behaviors such as research
and development (R&D).

The source of flexibility is different for thin and thick systems. Designing thin
systems involves rigorous analysis and design of content. For example, automating
a given process requires a detailed functional specification of {process} if we are to
replace the {human} with a {tool} constituent illustrated in Fig. 7.2. Modularity,
that is, entities with clearly defined boundaries in combination with both vertical
and loose horizontal coupling represent the mechanism underlying thin system flex-
ibility. Modularity makes possible reuse, recombination, and choice.

In contrast, designing thick systems relies on anthropological-like analysis and
the design of context. Context design, in turn, involves the design and interweaving
of both thick systems (e.g., culture and learning) and thin systems (e.g., supporting
information and tools) — that is, context is a consequence of systems interaction. For
example, if we are to support “socialization” during a knowledge creation process
(e.g., R&D), we would need to weave together the physical space to facilitate in-
person interaction, organizational intention, respect for the individual, individual
and group learning attributes (e.g., motivation), the willingness for people to share
without judgment, among other system elements — we would not, in fact could not,
design the creative process itself. Hence, flexibility arises from context, the design
of which arises from the appropriate interaction of systems, the architecture of
which is not modular but integral. With thick systems, flexibility ultimately extends
to the tacit content of the individual or group.

As an example, a routine process may be specified independently from the cor-
responding implementation subsystems. This separation of concerns (e.g., abstrac-
tion) makes detailed specification possible, underlies scientific management, and
therefore facilitates the design of complex industrial processes. In contrast, when
designing knowledge work, the systems that comprise its context are intertwined
and cannot be separated. In fact, detailed specification is not possible. The task can-
not be separated from the {human} performing the task — the structure and workings
of the task are inside the head of the knowledge worker (Drucker 1999).



7 Architecting Flexible Organizations 125

Thick Thin
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Psychological ~ Relational = Transactional  Precise
Contracts Contracts Contracts Contracts

Fig. 7.4 A new contract continuum

4 Contracts

Loose vertical and horizontal coupling describe subsystems that are, at once, isolated
and interacting. It follows, then, that a key design decision, in addition to the selec-
tion of the levels themselves, is the identification of boundary conditions and the
energy or information transfer between them. This holds for both vertical conditions
between levels and horizontal conditions between subsystems within a given level.

We propose to address both system specification and interaction, between and
within levels, through behavior and the notion of a contract. The use of behavior
as a specifying construct frees us from all implementation concerns, including
“objects,” “agents,” and “roles.” Furthermore, though systems are typically recog-
nized by their states (i.e., attribute values), it is behavior that is responsible for state
changes. This is true even in social systems such as organizations where behavior is
not independent of internal state.

We specify behavior with a contract. A contract is a self-contained construct that
specifies or describes a given behavior — each distinct behavior and its boundary
conditions may be specified with a corresponding contract. Furthermore, complex
behavior may be specified with a hierarchy of contracts (Morabito and Singh 1993).

Where the behavior being specified is mechanical in nature (e.g., software), we
say the contract is fully explicit and precise; however, as we move along the knowl-
edge continuum shown in Fig. 7.1 toward the tacit pole, a more thoughtful analysis
arises, and we necessarily accommodate people — observer and participant — and the
contract becomes relational or even psychological in nature. Each of these ideas
has been described in the literature, in everything from software engineering to
economics and law. The legal system considers a contract continuum as having a
transactional and relational pole (MacNeil and Gudel 2001). In organization model-
ing, we have extended this model in each direction — fully explicit at one end and
fully tacit at the other — to accommodate organizational systems. This new contract
continuum is illustrated in Fig. 7.4 and represents a range of possible specifications
based on explicit and tacit knowledge content.

Industrial-era organizations are characterized by contracts that are, for the most
part, mechanical-like descriptions of work. In fact, such specifications lead to the
routinization of work. These contracts are precise or transactional and have a
certain exactness and clarity that leads to engineering-like design.

In contrast, the knowledge era has brought a new requirement: the specification
of non-routine work and the application or creation of knowledge. In this case,
mechanical descriptions are not sufficient; rather, values and expectations are often
the primary parameters in the contract. Generally, as we move toward the thick pole
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in the new contract continuum, the contracts become more open and dynamic and
subject to late knowledge construction (Morabito et al. 1999).

In a modern organization, we must be able to specify both forms — everything
from routine workflows to cultural processes — and thus accommodate both precise
and rather implicit intentions.

The contract is distinguished by a certain intent, which may be communicated
directly with explicit assertions, indirectly through a process of assimilation, or,
of course, some combination. Thus, the concept of a contract embodies a range of
communication modes, from explicit assertions such as “business rules” to
implicit intentions in the form of strategic intent, cultural assumptions, or per-
sonal intentionality.

Contract Type 1. Precise Contracts for Specifying Behavior in Software and Other
Fully Explicit Systems

The essential property of a precise contract is that it explicitly defines some behavior
or operation in a system. The semantics of the behavior specified must be precisely
and fully defined — there can be no room for ambiguity or interpretation. This
requires the use of fully explicit assertions — logical statements or functions that
define the parameters of the contract (Kilov and Ross 1994). Precise contracts are
ideal constructs for specifying the behavior of systems with clearly defined inputs
and outputs, such as information systems, most workflows, and corresponding
workflow management systems. The formal use of assertions and contracts, in fact,
is increasingly common in the development of high quality, complex software
(Meyer 1992).

There are four categories of assertions: invariant, precondition, post-condition,
and trigger (Kilov 2002). An invariant is a logical assertion given in the form of
rules that the behavior described in the contract may not violate. A precondition lists
the inputs and system states that are required to exist before the contract can be
satisfied. The third component of a contract is the post-condition that lists the out-
puts and system states that are expected after the contract is executed. The last
component is a trigger, which lists the events and states that initiate execution of a
contract. Triggers, pre-, and post-conditions are functions of time. In contrast, an
invariant is the background of procedures, rules, and relationships that never should
change (and hence, an invariant is not a function of time). Collectively, these four
constructs constitute a mechanism for the precise specification of behavior — and
hence are most suitable for explicit contracts. Note too that we have enriched the
concept of loose horizontal coupling to include triggers and invariants in addition to
pre- and post-conditions.

The participants to a precise contract are the entities (i.e., software systems or
objects within a system) participating in the contract. When describing the behavior
of information systems (e.g., human resources (HR)), the contract describes the
protocol of data exchange between them, where, for example, one system may be
thought of as a producer and, another, a consumer. When describing the behavior of
objects within a system, the contract describes operations on its objects. For
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example, a performance history “depends on” a corresponding employee. The
“depends on” is a dependency association; the invariant states that the existence of
a dependent (performance history) implies the existence of a corresponding parent
(employee). This means that a contract that deletes an employee instance from an
HR database must also delete all corresponding performance history instances
(Kilov and Ross 1994).

Precise contracts typically exhibit an all-or-nothing pattern of operation: each
and every assertion must be logically true if the behavior described by the entire
contract is to exist. The all-or-nothing precise contract is typically the type that is
used in software. A precise contract may also be used to describe behaviors with a
parameterized range of possible pre- and post-conditions. Such relativized contracts
may be used to describe decision-making processes. The business rules of relativ-
ized contracts, stated with assertions, are sometimes called decision rules. Both
all-or-nothing and relativized contracts are explicit in that the assertions may be
described with clearly defined statements, algorithms, or functions. Furthermore,
relativized contracts may be dynamic in that the assertion parameters may be depen-
dent on a feedback loop, thus promoting a certain amount of learning with each
instance or occurrence of the process. Both all-or-nothing and relativized contracts
lend themselves to quantitative analysis.

The signature of a precise contract is typically a set of parameters that serve as
input into the contract and another set of parameters that serve as the expected out-
come. In both cases, the signature of the contract is defined by both its parameters
and their specific sequence. The signature serves as the communication vehicle
between objects; a user needs not know the internal workings of a contract, only its
signature (i.e., interface). This is an example of encapsulation or information hiding.!
Both the specification of a contract and its signature collectively represent the
design rules underlying the contract and are necessary to support modular design
and architecture.

Contract Type 2. People and Exchange: Transactional and Relational Contracts

Outside of formal systems analysis, contracts, as are commonly used, involve peo-
ple and some sort of an exchange, or an expectation of an exchange. Such contracts
concern human behavior and are simultaneously individual and social in nature
(MacNeil and Gudel 2001). Any discussion of contracts must include the individ-
ual, his or her social relationships, and context. Certainly, contracts can be studied
in isolation, and for certain analyses, this may be useful, but we must always
recognize that most such analyses are necessarily incomplete (MacNeil and Gudel

'In strict modeling terms, there is a difference between encapsulation and information hiding. The
former represents the case where the contract is like a “glass box” — the inner workings are visible
to a user — while the latter, the inner workings are not visible and may be thought of as a “black
box.” In either case, the user can change neither the inner workings of the contract nor its signature —
both (inner workings and signature) collectively represent the design rules necessary for the
contract’s modularity.
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2001). For example, in our discussion of relativized contracts and decision making
above, the feedback loop by which most managers operate may be structured in a
precise way, but the latitude and interpretation of the manager is largely a function
of his or her context, organization, and relationships within that organization. All
contracts involving human beings, even transactional contracts, have a relational
and even psychological component. A key design issue, then, is to know when we
can isolate a transactional contract from its relational context in order to solve some
restricted analysis or when we have to recognize that we must accommodate an
array of contracts to specify our intention.

Both transactional and relational contracts concern exchange and coordination.
In fact, there is a continuum of contracts where, at one end, we have the transac-
tional pole and at the other the relational pole. This represents a continuum from
discrete exchanges to ongoing relations. Discrete exchanges are relatively short in
duration and involve limited personal interaction with no entangling responsibilities
beyond what is clearly and precisely specified. The parameters of these transac-
tional contracts are fully defined and, in fact, are not very different from that of
precise contracts. In contrast, relational contracts tend to be either long duration or
ongoing, involve close “whole person” relations, and the objects of exchange typi-
cally include both easily measured quantities and not easily measured outcomes.

The participants to a transactional or relational contract may be individuals, groups,
organizations, or any combination. For example, at the end of this chapter, we describe
two types of relational contracts coordinating the behavior of organizations participat-
ing in inter-organizational knowledge creation.

An example of a contract that is toward the transactional pole is a labor contract
where, by design, all relational components are removed from the contract. It is
essentially an agreement between a union (on behalf of its members) and an organi-
zation where every anticipated contingency is explicitly stated and accommodated.
Hence, most labor contracts are quite lengthy with little or no flexibility. A labor
contract is negotiated and covers a finite period time; after which, another agree-
ment is required. Its sanctions are primarily legal. In contrast, an employment con-
tract (e.g., an offer letter between an individual and an organization) is toward the
relational pole and contains both explicit statements and tacit assumptions. Hence,
it is fairly small, often no more than one or two pages, and quite flexible. Moreover,
it is reinforced or undermined during execution of the contract — the primary means
of control are the expectations and interests of the parties to the contract (Kay 1995).

Contract Type 3. Psychological Contracts

While transactional and relational contracts have some level of formalism, psycho-
logical contracts describe the relationship between an individual and an organiza-
tion in entirely unstated expectations. These expectations, in turn, guide and
characterize the behavior of both the individual and the organization (Handy 1993).

Schein has described three categories of psychological contracts representing
increasing levels of involvement: coercive, calculative, and cooperative (Schein
1980). While each exists in an organization, one will predominate and thus
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characterize the organization’s prevalent mindset. This comes closest to our notion
of an essential architecture where the predominant level of involvement in an orga-
nization will govern the motivation, cooperation, and inventiveness of its employees
and, ultimately, the organization itself. The essential or cognitive architecture of an
organization — its set of psychological contracts — is simultaneously individual and
organizational in nature.

Coercive, calculative, and cooperative contracts represent a range of attachments
and commitments, from involuntary compliance to transactional behavior, to fully
engaged dedication. In practice, calculative contracts are associated with the trans-
actional pole of the contract continuum, while cooperative contracts are associated
with the relational. (The coercive contract does not appear on the legal continuum
of type 2 contracts since there is no “agreement” among participants in a coercive
contract, such as a prisoner and a prison inmate.) While the calculative contract
appears to predominate in most organizations, cooperative contracts are increas-
ingly necessary if the organization is to flourish in the knowledge society.

The participants to a psychological contract are an individual and an organiza-
tion. This is because, as defined by Schein, a psychological contract is a measure of
engagement between an individual and an organization. This is particularly impor-
tant to the knowledge organization and its knowledge workers where an individual’s
motivation and discretionary effort are critical to knowledge work. Furthermore, the
factors that impact this level of engagement may be found in an organization’s
DNA - both in the strands and in the cross-linkages — the specific elements of which
constitute an organization’s cultural and learning systems.

4.1 The Contract Continuum

In the contract continuum illustrated in Fig. 7.4, contracts range in character from
formal, and sometimes legal, specifications to partially formulated (and formed)
relationships, to entirely tacit psychological mindsets. As requirements increase in
richness, the contract shifts in character from thin to thick, from a “specification” in
an engineered to a “relationship” in a framed context. In practice, this means that
the assertions of an explicit contract — invariant, precondition, post-condition, trig-
ger — become less precise. The explicit contract is an engineering or legal mecha-
nism for specifying behavior and is not suitable for rich contexts. This is where both
relational and psychological frameworks come into play. Specifying non-routine
work, particularly knowledge work, requires developing and reinforcing expecta-
tions and the prospect of a long-term relationship. This cannot be done in a formal
sense but depends on cultivating trust and social relationships.

The central motivation or requirement of thin design is to satisfy the correspond-
ing (thin) contract specification by reducing organizational uncertainty. Thin con-
tracts completely specify both discrete functions and their interfaces and easily lend
themselves to thin forms of abstractions (e.g., encapsulation). In contrast, the moti-
vation underlying thick design is to arrive at an acceptable agreement among
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participants to the corresponding design contract. Thick design is ideal for ambigu-
ous situations where a specification is satisfied through the attitudes and expecta-
tions that embody the human constituent of the design — thick contracts that focus
on relationships, psychological orientations, and context of the design itself. The
people or groups participating in thick contracts determine the design’s structure,
workings, and output.

4.2 Refinement Path

As discussed above, one source of design flexibility is the definition of a given mol-
ecule. A second source concerns the development of the molecule itself. For exam-
ple, let us consider the process molecule and center our attention on the {tool}
constituent. One of the design choices that needs to be made concerns the type of
database. There are several possibilities, all existing at the same level immediately
below {tool}: a relational database management system (RDBMS), an object-
oriented DBMS, etc. After a given selection, say an {RDBMS}, there are several
possible vendor products below {RDBMS}, such as IBM, Oracle, and Sybase.
Moreover, the entire pathway down the hierarchy is almost always a function of the
{process} specification itself — transaction vs. decision process processes, for exam-
ple. Furthermore, the entire downward pathway, sometimes known as a refinement
path, is often preselected by an organization. This is particularly true with informa-
tion technology tools, such as databases, networks, servers, and desktop computers.
When a fully instantiated refinement path is preselected, organizations call the path-
way a standard or architecture.

5 An Example from Organization Theory

As with any hierarchical system, organizational elements exist and interact within
a wide range of frequency behavior. For example, the CEO, at the top of the hier-
archy in the organization chart, is functionally a constant, while the lowest-level
employees are rigid bodies with respect to each other. That leaves it to middle
management to determine the dynamics of structure. In fact, it is middle manage-
ment that largely determines structural behavior and has occupied the attention of
organizational scientists. One perspective, for example, is that the middle line
(i.e., the middle-frequency layer in an organization’s formal structure) is essentially
an information relay in a firm operating as an information processing mechanism
(Nonaka and Takeuchi 1995). This perspective is largely responsible for middle-
level downsizing so apparent in American firms over the years. In contrast, a more
modern perspective, one reflecting the emerging knowledge era, is that the firm is
a knowledge-creating entity, and therefore, the middle line consists of knowledge
engineers (Nonaka and Takeuchi 1995). In either case, it is the middle line — the
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middle-frequency layer — that rightly occupies so much academic and management
attention.

The notion of high-, middle-, and low-frequency motion is critical in organization
design, and attention is not exclusively confined to the middle-frequency layer. For
example, organizational culture sits at the very top of the organization, and hence, its
motion is so slow that it may be taken as a constant. This is one reason management
is attracted to “culture change” initiatives — changing an organization-wide constant
should have a dramatic effect on the organizational system as a whole. Similarly,
organizational learning — another low-frequency subsystem closely associated with
culture — has attracted management effort in an attempt to create the “learning orga-
nization.” Edgar Schein argues that such efforts often meet with failure: occupational
subcultures (i.e., cultures based on education and work roles) — each with different
and contradictory constants known as tacit assumptions — work against the commu-
nication necessary for learning (Schein 1996).

Attempts to change very low-frequency subsystems — culture or learning, for
example — often meet with difficulty. As we have seen in hierarchy theory, the low-,
middle-, and high-frequency layers are isolated and therefore not easily affected by
each other. Low-frequency layers such as culture and learning are largely created
through organizational evolution and are resistant to the effects of changes in high-
frequency subsystems. This is in contrast to changes in subsystems within the same
layer — information technology subsystems within a given level, for example, are
directly changed and integrated.

6 An Example of Inter-organizational Knowledge
Creation Networks

In this example, we discuss two types of relational contracts, differing in the
factors associated with the context each creates. Knowledge-creating context is
known as a ba or “place” where knowledge creation occurs. Organizations that
want to build an inter-organizational knowledge network must find a way to
build a shared ba in which all participating firms may participate (Ahmadjian
2004). The system elements associated with this shared ba include culture,
language, and an atmosphere of trust and care. The factors that impact these
elements include the number of participating firms, the ties (e.g., closeness,
ownership stakes, trust) by which the firms are linked, and the temporal duration
(i.e., short or long) of these relationships (Ahmadjian 2004). The first approach
is known as the Toyota model and is characterized by an integral architecture. In
contrast, the second approach is known as the Silicon Valley model and is modu-
lar in nature.

The Toyota model includes a primary organization (e.g., Toyota) with a set of
comparatively few associated organizations with deep, long-term, and stable rela-
tionships. The participating organizations often share ownership ties. The ba is
formed by the primary organization and spreads outward. The arrangement is one of
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a tightly linked set of firms that engage in activities that operationalize the SECI
model of knowledge creation (Nonaka and Takeuchi 1995). For example, the par-
ticipating organizations rotate employees and participate in activities (e.g., problem-
solving groups, plant tours) that promote the creation of tacit knowledge and other
activities (e.g., seminars, lectures, manuals) that subsequently promote externaliza-
tion to make this knowledge explicit. One striking characteristic of this ba is the
shared sense of identity between Toyota and its suppliers which has led to a strong,
shared commitment to the Toyota Way (i.e., the Toyota DNA discussed above)
(Ahmadjian 2004). The Toyota model is common within the Japanese automobile
manufacturing industry and within the Japanese economy generally. Flexibility
arises from the integral nature of tacit knowledge and a ba designed to maximize the
sharing of experiences and ideas through interpersonal and group communication —
that is, socialization.

The second approach is known as the Silicon Valley model. The ba is defined by
an industry or geographic region (e.g., Silicon Valley) and includes dynamic links
among many organizations (i.e., firms, universities, and research institutes). Inter-
organizational relationships are many, thin, fluid and depend on the need of any one
firm. This type of ba is particularly effective at sharing and recombining existing,
explicit knowledge. The Silicon Valley ba is appropriate where there exists a highly
mobile workforce of knowledge workers. Learning occurs through recombination
of existing knowledge across firms where only recombinations with market
potential will be selected. A dynamic workforce maximizes the possible number of
recombinations, thus providing a greater likelihood of market success than other-
wise. Flexibility arises from the modular nature of explicit knowledge and a ba
designed to maximize the number of shared threads of explicit knowledge and pos-
sible recombinations.

The Toyota model creates a ba that facilitates socialization (i.e., tacit knowledge)
and focuses on process innovation. In contrast, the Silicon Valley model creates a ba
that is effective at knowledge recombination (i.e., explicit knowledge) and focuses
on product or technology innovation. Each model illustrates the importance of con-
text in knowledge creation and how differing styles of relationships (i.e., relational
contracts) may be used to create that context. This also illustrates the workings of
architecture: the ba that each model creates shares characteristics (tacit vs. explicit
knowledge) with, and cannot be separated from the, wider context or ba (societal
culture) within which each operates. This should not be surprising: Nonaka has
stated that Japanese society is primarily tacit and the organizations that exist within
that culture would create a ba that emphasizes socialization. In contrast, US firms
operate within an explicit societal culture, and, hence, their respective inter-
organizational ba emphasizes combination (Nonaka and Takeuchi 1995). The wider
lesson, of course, illustrated by the SECI model, is that optimum knowledge cre-
ation should emphasize all phases of socialization, externalization, combination,
and internalization.
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7 An Example from Process Integration
and Service-Oriented Architecture

Figure 7.2 is a representation of the process molecule — a process architecture
that supports specification of {process} as well as its corresponding implementa-
tion subsystems {human}, {structure}, {information}, and {tool}. Figure 7.2
also shows the system and subsystem systems as separate and interacting enti-
ties. If the specifications of all participating systems are sufficiently rigorous —
i.e., clear boundaries with system separation and communication (loose vertical
and horizontal coupling), we would have a fully modular system. In such a case,
flexibility arises from the options we have as designers: we may interconnect
{process} task specifications (horizontally) in any appropriate configuration
(i.e., a process map) to satisfy a particular business requirement (itself a high-
level contract specification); we may also select any number of implementation
options (vertically downward). Furthermore, the precise contract shares proper-
ties with “object-oriented” objects that include, for instance, reuse, composition
of contracts, and contract sub-typing and dependencies. Thus, the approach we
have been discussing in this chapter is an abstract representation of the underly-
ing logic of service-oriented architectures.

8 Conclusion

In this chapter, we have presented a framework that extends Herbert Simon’s work
on hierarchy theory. Our framework associates levels of systems and their compara-
tive knowledge content in terms of tacit and explicit knowledge. Systems are ordered
based on several empirical criteria, such as frequency. A higher-level system typi-
cally has a lower frequency and therefore responds more slowly to input than a
lower-level system. Also, a higher-level system has a comparatively larger tacit
knowledge content than a lower-level system. This is a partial explanation of the
behavior of systems — tacit systems are experiential and change more slowly than
explicit systems.

We have also described an organization molecule as a special type of definitional
hierarchy configured to specify and implement an organizational context, such as
process or strategy. Both context and the subsystems associated with its implemen-
tation are the “organizational materials” with which we design organizations.

We have also described contracts as a mechanism to specify both contexts
and their corresponding subsystems. Contracts exist in various forms, based on
their knowledge content, from fully explicit, to some mix of explicit and tacit,
to fully tacit. Thus, there is a “new contract continuum” that may be used to
describe organizational systems in terms of their comparative tacit and knowl-
edge composition.
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An empirical hierarchy of organizational systems, definitional organization mol-
ecules for context design, and contracts for specification all intersect and produce a
rich framework — organization modeling or “modeling as an art form” — that may be
used to design, reconstitute, and align virtually every context in the organization.
Flexibility largely depends on how we use these three pillars of organization model-
ing to reflect our design intention.

For example, we may manipulate system ordering to reshape our organization’s
work practices, from a traditional organization where process follows structure to
a process enterprise where the reverse is true. Similarly, we may define an organi-
zation molecule to reflect a particular perspective where, for example, we may
include culture as a subsystem in strategy design. To continue, we may also follow
a particular refinement path during detailed design of a molecule to adopt, for
example, a specific technology implementation; or, alternatively, we may preselect
a refinement path and thus establish an organization-wide standard. Finally, we
may use contracts to precisely specify our technical systems and relational and
psychological contracts to design an organization’s “space” to cultivate its tacit
knowledge systems.

Finally, we have seen that the twenty-first-century organization must transcend
the limitation of omitting or dealing separately with its mechanical and human sys-
tems. Rather, it has the option of designing its DNA molecule to define and inter-
relate virtually all the elements that constitute the organization itself. Thus, the
organization may be designed as an organic configuration of systems and structures
where “flexibility” is part of organizational life.
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Chapter 8

Towards Understanding the Effects

of Outsourcing on the Flexibility Dynamic
of System of Systems

S. Jimmy Gandhi, Alex Gorod, and Brian Sauser

1 Introduction

Systems are an integrative part of the global business scenario, and organizational
flexibility is becoming a requirement in order to remain competitive and keep pace
with the changing operating environment and increasing complexity of systems. In
recent years, the term System of Systems (SoS) has been increasingly discussed in
both industry and academia as an emerging systems solution to complex problems.
These complex problems with emergent and adaptive behaviors have also created a
demand for flexibility in these systems. It is the dynamic environment that these
systems routinely perform in that has begun to create this demand. As a result, there
is a reciprocating impact on customer needs that are continuously changing, which
results in an exponential increase in complexity. In order to remain competitive,
these systems and the organizations that realize them have to have more options,
which is a direct influence on flexibility. These options create a strain on the
resources of any system, both intellectual and physical. To address these constraints
while maintaining a requirement for flexibility, the organizations that design these
systems have to maintain a competitive advantage and by so doing rely heavily on
the outsourcing of its constituents. Outsourcing can enable an organization to be
more competitive and offer the customers more value. However, outsourcing and
the flexibility it potentially propagates or hinders introduce a new set of risks. In this
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chapter, we will describe these emerging systems called System of Systems, discuss
a set of challenges to outsourcing, and conclude with a discussion of the implica-
tions these outsourcing challenges have on an SoS and their flexibility dynamic. To
exemplify this we will use a case study of the Yellow Cab SoS (Gorod et al. 2008).
We will then describe the effects of outsourcing on the Yellow Cab SoS with respect
to the flexibility dynamic as this becomes a delicate balance between insufficient
and excessive outsourcing of its constituents.

2 SoS and the Flexibility Dynamic

During World War II and the post-World War II period, the level of complexities in
programs rose significantly due to the introduction of new engineering techniques,
which focused on a single complex system rather than separate individual compo-
nents. This caused a paradigm shift with regard to how to deal with these complexi-
ties, and the new methods considered constituted the discipline of systems
engineering (SE). The objective of this paradigm shift was to address “...shortcom-
ings in the ability to deal with difficulties generated by increasingly complex and
interrelated system of systems” (Keating et al. 2003). There was a need for a disci-
pline that focused on engineering of multiple integrated complex systems (Keating
et al. 2003).

Today, these systems are defined as System of Systems, and the discipline for
developing their realization is known as System of Systems Engineering (SoSE).
Some of the examples of SoS are the Internet (Maier 1996), the Transportation
System (DeLaurentis 2005), the Integrated Deepwater Systems (IDS) program
(O’Rourke 2007), the Future Combat System (FCS) (Lane and Valerdi 2005), and
the Yellow Cab System (Gorod and Sauser 2007).

Due to SoS being a relatively new concept, there have been numerous attempts
to define it. For example, Kotov (1997) defined them as “large scale concurrent and
distributed systems that are comprised of complex systems”; Manthorpe’s (1996)
military-specific definition states, “system of systems is concerned with interoper-
ability and synergism of Command, Control, Computers, Communications, and
Information (C4I) and Intelligence, Surveillance, and Reconnaissance (ISR)
Systems,” and Luskasik’s (1998) education-specific definition states, “SoSE
involves the integration of systems of systems that ultimately contribute to evolution
of the social infrastructure.”

Alternatively, some scientists took a different approach by focusing on distin-
guishing characteristics rather than providing an abstract definition. According to
Boardman and Sauser (2006), there are five “...distinguishing characteristics (i.e.
autonomy, belonging, connectivity, diversity, and emergence), that can help us to
recognize or to realize a System of Systems (SoS).” Boardman and Sauser also pro-
posed that there are opposing forces or paradoxes within each characteristic “that
are influenced by fluxes in realizing or recognizing a system” (Boardman and Sauser
2006).
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System of Subsystems System of Systems
Conformance < Autonomy > Independence
Autonomy is ceded by parts in Autonomy is exercised by
order to grant autonomy to the constituent systems in order to
system fulfill the purpose of the SoS
Centralization - Belonging > Decentralization
Parts are akin to family members; they did Constituent systems choose to belong on a
not choose themselves but came from cost/benefits basis; also in order to cause
parents. Belonging of parts is in their nature. greater fulfillment of their own purposes, and

because of belief in the SoS supra purpose

Platform-Centric - Connectivity > Network-Centric
Prescient design, along with parts, with Dynamically supplied by constituent systems
high connectivity hidden in elements, and with every possibility of myriad connections
minimum connectivity among major between constituent systems, possibly via a
subsystems net-centric architecture, to enhance SoS
capability
Homogeneous Diversity- Heterogeneous
Managed i.e. reduced or minimized by modular Increased diversity in SoS capability achieved
hierarchy; parts’ diversity encapsulated to create by releasedautonomy,committed belonging,
a known discrete module whose nature is to and open connectivity

project simplicity into next level ofthe hierarchy

Foreseen Emergence Indeterminable
Foreseen, both good and bad Enhanced by deliberately not being foreseen,
behavior, and designed in or tested though its crucial importance is, and by creating
out as appropriate ande mergence capability climate, that will
support early detection and elimination of bad
behaviors

Fig. 8.1 System characteristics and their paradoxes (Adopted from Sauser et al. 2008)
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Fig. 8.2 SoS flexibility dynamic (Adopted from Gorod et al. 2008)

The characterization approach for explaining SoS is better than defining it,
because definitions tend to be industry specific and also lack the general flexibility
necessary in successful dynamic transdisciplinary engineering processes. This view
is supported by Boardman and Sauser (2006), who state that the use of characteris-
tics enables us to better identify the dynamics within an SoS. Figure 8.1 depicts
these five distinguishing characteristics and their paradoxes.

Gorod et al. (2008) suggested to further extend this theory and combine the ideas
of the distinguishing characteristics with the concept of flexibility (see Fig. 8.2).
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The authors suggest that an SoS’s ability to balance between the paradoxes of these
characteristics is what defines its flexibility.
The list below further defines the flexibility of these characteristics:

Flexibility of autonomy — The flexibility of autonomy shows how flexible is the
ability of a system as part of SoS to make independent choices. This includes
managerial and operational independence while accomplishing the purpose of
SoS.

Flexibility of belonging — The flexibility of belonging shows how flexible are the
constituent systems to choose to belong to SoS. This choice is based on their own
needs/beliefs and/or fulfillment.

Flexibility of connectivity — The flexibility of connectivity shows how flexible the
constituent systems are with regard to their ability to stay connected to other
constituent systems.

Flexibility of diversity — The flexibility of diversity shows up to what extent the
constituent systems can be diversified.

Flexibility of emergence — The flexibility of emergence shows how flexible the
constituent systems are in order to result in emergent properties of the SoS as a
whole.

We contend that this flexibility of SoS is an important phenomenon in today’s
ever-changing complex dynamic environment. It allows us to engineer complex sys-
tems, which can be simultaneously, emergent enough in order to keep up and cope
with the changing operating environment and yet be effectively governable.

3 Outsourcing

The term outsourcing defines services and business functions that are provided by
an external organization. The organization that receives the services is called the
client or buyer, and the external organization is called the outsourcer, vendor, or
service provider (Rost 2006). Outsourcing could include one of the following two
options: (1) handing off processes to third-party vendors or (2) keeping the pro-
cesses in-house but sending them to internal lower-cost locations within the organi-
zation (Robinson et al. 2005). Outsourcing can encompass, for example,
manufacturing, IT, and back-office services. Alternatively, international outsourc-
ing can be defined as international fragmentation of the value-added chain (Egger
and Egger 2006). For this chapter, we scope the term outsourcing in relation to
modern outsourcing or partnerships (Grover et al. 1996; Marguilius 2005).

The global workforce has long sought to economize the production of goods and
services through outsourcing. Thus, globalization of the economy has acted upon us
and no product can be designed, developed, and manufactured in a vacuum. Henry
Ford’s vision of the “specialization and division of labor” is no longer economically
feasible under a connected global economy. Parts and people must be outsourced in
order to provide an economically, as well as technically, competitive product. In
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contrast, to “in-house” (where variables such as parts, material, and labor are fused
together at one location), outsourcing requires explicit coordination and coopera-
tion. However, to some degree, this relinquishes control of the product during the
development and production phases.

Outsourcing is a strategically important activity that has both positive and nega-
tive influences that can be both acute and chronic (Wu et al. 2005). In order for
outsourcing of SoS to work effectively, supply chain management must work in a
timely, as well as effective manner to provide products/services to the consumer.
This does not come without risk, which has to be identified, and the effects of this
risk on the SoS have to be analyzed.

While there are advantages, there are equally disadvantages that are thought of
as consequences of outsourcing. We define these advantages and disadvantages as
challenges that can be mitigated or embraced with proper risk management. These
challenges which we contend have a dynamic influence on SoS when its constituent
systems outsourced are as follows:

(i) Schedule — The ability of a project to deliver the end product within a speci-
fied period of time (Browning 1998). When constituent systems are out-
sourced, control of the decision-making process that influences the efficiency
of task execution does not necessarily rest with the outsourcer (Gandhi and
Eschbacher 2007).

(ii) Technical — The capability of the technology to provide the expected perfor-
mance benefits (Browning 1998). Two subcategories of technical challenges
applicable to outsourcing of SoS are interoperability and supportability and
testing and verification risks (Gandhi and Eschbacher 2007).

a. Interoperability risk: When two or more constituent systems are integrated
and need to interact with each other to perform a certain task, the capabil-
ity to operate as desired is called interoperability of SoS, which is consid-
ered an essential aspect of correctness of integrated systems (Hao et al.
2004). However, constituent systems of SoS from different vendors have a
much higher probability of not interoperating properly which is called
interoperability risk.

b. Supportability and testing risk: Supportability is defined as the fielding
and maintaining of systems which are currently being developed and
deployed (FAA 2005). If the constituent systems that are being used are
provided by outside vendors, the challenges associated with supportability
increase as the support staff of the organization would not know as much
about the constituent system which would be acting as a black box. This
would also be the reason for an increase in the testing associated with
complex system.

(iii) Cost — Not being able to complete the project within a given budget and the
consequences thereof (Browning 1998). Most outsourced constituent systems
of SoS only result in about 50 % of the expected cost savings in the first few
months and only become fully effective after a year (Kelly 2007).
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(iv) Intellectual property (IP) — The organization’s internal intellectual property
being used by the supplier to develop a competing product (Sullivan 2004).
The likelihood of this occurring will increase considerably when constituent
systems of SoS are outsourced, particularly to countries where IP laws are not
implemented as strictly as they are in the USA.

(v) Quality assurance — Whether adequate quality assurance processes will be in
place (Gandhi and Eschbacher 2007). Even the best development teams cre-
ate code that have “bugs,” which is why quality assurance, especially when
done offshore, is extremely important.

(vi) Communication barriers — Almost every significant study of outsourcing
risks in the past decade has brought up the issue of communication.
Communication barriers arise when outsourcing because even though English
is a common language, differences in expressions and dialects causes huge
communication barriers.

(vii) Scope creep — There is a gradual introduction of requirements that were not
part of the project’s initial planning. This can be a result of the communica-
tion barriers previously defined, which results in costly delays to the out-
sourced project (Lorber 2007).

(viii) Flexibility — Nilchiani and Hastings (2007) defined flexibility in the systems
engineering field as the ability of a system to respond to potential internal or
external changes, affecting its value delivery, in a timely and cost-effective
manner. The existence of flexibility can help the system adapt itself to the
new conditions that arise because of changes in the environment.

4 Effects of Outsourcing on the Flexibility Dynamic of SoS

With the occurrence of outsourcing, the amount of flexibility associated with an SoS
could either increase or decrease, depending on the situation under consideration.
Gorod et al. (2008) suggested that there are opposing forces in the flexibility spec-
trum where one side points us towards a rigid form of SoS and the other leads
towards a chaotic SoS. If the SoS under consideration is either extremely rigid or
chaotic, the flexibility would become a significant challenge and even catastrophic;
thus, outsourcing has no beneficial influence. Conversely, if the SoS being consid-
ered is in the “optimization area,” that is, neither too rigid nor chaotic, then the
impediments to flexibility are likely to decrease. This would thus make outsourcing
beneficial to SoS. That is, the effectiveness of outsourcing on an SoS is partially
contingent upon the SoS balancing in the “optimization area.” Conversely, out-
sourcing has an effect on the flexibility dynamic as defined earlier by the flexibility
of SoS (i.e., autonomy, belonging, connectivity, diversity, and emergence; see
Fig. 8.1). For example:

(i) Autonomy: When an SoS is outsourced, the tendency would be to shift towards
conformance as there would be a significant reduction in independence. This is
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because of the reliance on vendors who could make up the critical path due to
which the overall risk of the project increases significantly.

(ii) Belonging: Outsourcing would also have an effect on the belonging of an SoS.
Outsourcing to a very high degree could lead towards decentralization.
Conversely, insufficient outsourcing could lead to centralization.

(iii) Connectivity: When considering connectivity, outsourcing could result in a
network-centric SoS. This helps to enhance the SoS capability, which can be
seen as a benefit by outsourcing SoS.

(iv) Diversity: When the diversity aspect is taken into consideration, outsourcing
could result in heterogeneous SoS. This could be possible because outsourcing
could increase the diversity of the SoS due to different vendors supplying parts
from different parts of the country or even world.

(v) Emergence: When an SoS is outsourced, more than likely it could result in a
highly emergent behavior pattern, which would result in a high level of inde-
terminability. The spike in the level of indeterminability is because of the lack
of control that occurs as a result of outsourcing and also because of the height-
ened risks that are associated with outsourcing of SoS, which have been dis-
cussed in the earlier section of this chapter.

These influences of the flexibility dynamic and the effects of outsourcing are
further depicted in Fig. 8.3, which represents the continual balancing that SoS
attempts to sustain to subsist within the “optimization area.” This illustrates to
practitioners that selective outsourcing is important to the successful functioning of
the SoS (Lacity et al. 1996).

From Fig. 8.3, we can see that insufficient outsourcing of the constituents of the
SoS would lead towards conformance of the SoS, but excessive outsourcing would
influence an excessive independence of the constituents, neither of which are ben-
eficial for an SoS to operate. This is because too much conformance would result in
the SoS not being flexible enough to react appropriately with changes in the envi-
ronment, whereas excessive independence would result in chaos as there would be
no common ground or platform based on which the constituents could relate to each
other as part of the overall SoS.

Similarly, when considering the belonging of an SoS, insufficient outsourcing
would result in potential centralization, whereas excessive outsourcing would influ-
ence decentralization.

When thinking about the connectivity associated with an SoS, limited outsourc-
ing of its constituents would result in a platform-centric/hierarchical structure,
whereas excessive outsourcing would cause a predominately network-centric struc-
ture to be formed, with no clearly defined boundaries.

The two ends of the spectrum represented in this balance when considering the
effects of outsourcing on diversity would be homogeneity and heterogeneity. Too
much homogeneity would not be beneficial for an SoS because there would be no
variation among its constituents resulting in not sufficient flexibility of the SoS. On
the other extreme, too much heterogeneity would result in so much variation that it
would lead to chaos and affect the functioning of the SoS negatively.
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Fig. 8.3 Outsourcing effects on flexibility dynamic of SoS

Lastly, when examining the effects of outsourcing on emergence, we found that
insufficient outsourcing would result in foreseen outcomes, which would affect the
adaptability of the SoS negatively. Excessive outsourcing with reference to emer-
gence of the SoS would result in indeterminable outcomes, which also would affect
the adaptability of the SoS because the constituents would not know how to deal
with the situation which has arisen.

In order to explain these results better, in the next section we have discussed an
example of an SoS and how its characteristics get affected by outsourcing the SoS’
constituents.

5 A Case Study with the Yellow Cab SoS

The New York City (NYC) yellow cab case was introduced as an SoS by Gorod et al.
(2008) and Sauser et al. (2008). The NYC Yellow Cab SoS is an essential part of the
NYC transportation network. It consists of over 13,000 licensed medallion taxicabs
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dynamic environment

Emergence

Fig. 8.4 Effects of outsourcing on flexibility dynamic of the Yellow Cab SoS

(Commission 2007) and serves about 240 million passengers every year, which cre-
ates a 1.2 billion dollar industry (Schaller Consulting 2006). NYC yellow cabs bring
in around 30% of all fares paid by passengers for all trips in NYC and approximately
45 % of fares paid for trips within Manhattan (Schaller Consulting 2006). The taxi-
cabs are privately operated by independent companies or individuals. At the same
time, they are regulated by the NYC taxi and limousine commission (TLC).

Since these taxicabs are operated by independent companies or individuals, the
TLC is effectively outsourcing the operation of each cab. The Yellow Cab SoS can
be considered to be an example of outsourcing constituents of an SoS on a large
scale. In Fig. 8.4, we have mapped the effects of outsourcing on the Yellow Cab
SoS, in the case of both insufficient outsourcing and excessive outsourcing. This
example shows the effects of outsourcing on the Yellow Cab SoS and thus helps us
theorize that an SoS could have difficulties functioning properly if the outsourcing
of the operations of taxicabs is not done selectively and in the right proportion.
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From Fig. 8.4, we can see that the key to outsource without having heightened
risks for the SoS is to effectively ensure that there is the appropriate amount of out-
sourcing in regard to the yellow cab operations so that all the characteristics of the
SoS remain within the “optimization space” (Gorod et al. 2008).

6 Conclusion

While engineering an SoS, we have important choices to make regarding outsourc-
ing constituent systems of the SoS or have them engineered in-house. If we were to
outsource certain constituent systems of the SoS, we need to keep in mind that there
could be dual effects on the flexibility of the SoS, that is, it could be beneficial for
the flexibility of the SoS or could lead to a reduction in the flexibility. Organizations
should also keep in mind to outsource constituents of the SoS selectively to try and
maximize the benefits of outsourcing. With respect to this research project, when
we discuss maximizing the benefits of outsourcing, we are referring to outsourcing
the constituents of the SoS without having heightened risk.

This gives the organizations that operate as an SoS an opportunity to better man-
age their realization. By this we mean that outsourcing adequately can create more
choices for the organization, which would result in increased flexibility of the SoS.
Conversely, either excessive or a significant lack of outsourcing could lead to exces-
sive choices and thus lack of governance of the SoS, or alternatively it could result
to few choices which would translate into increased risk which would affect flexibil-
ity negatively. Thus, it is important that a thorough assessment be done to see how
flexibility of each of the characteristics is affected by outsourcing, and only then a
decision should be taken about whether to undertake it and to what extent.
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Chapter 9
Creating Order Out of Disorder Through
Intuitive Flexibility

Brig. R.C. Pathak and H.D. Patil

1 Introduction

The fast-changing world is in turbulence and is generating an inhospitable environment
for ad hoc and informal ways of creating and selling products. Due to breakthrough
technological changes, the business competition is becoming more complex. In this
scenario, one has to find certainty out of uncertainty, linearity out of nonlinearity,
order from disorder, and harmony from chaos for sailing through the business tur-
bulent water. It should be our endeavor to find stability out of instability.

Chaos is a form of instability where the specific long-term future is unknowable.
Stacey (1993) has defined chaos as “an irregular pattern of behavior generated by
well-defined non-linear feedback rules, commonly found in the nature and human
society.” Also, chaos means disorder and randomness in the behavior of a system at
the specific level; it also means that there is a qualitative pattern at a general, overall
level. The future unfolds unpredictably but it always does so according to recogniz-
able family-like resemblances. History repeats itself, but never in the same way.
Chaos theory expert Edward Lorenz (1961) asks: “does the flap of butterfly wings
in Brazil set off tornado in Texas.” Every problem is intertwining of order and dis-
order and is a function of some recognizable variables from where a predictive
model should be found out of the complex problems. This is generally done by find-
ing localizing temporary regions of stability out of instability.

Communication chaos is the worst disorder/uncertainty found today due to
IT-enabled services and I'T boom taking place in technological/managerial issues. Due
to the presence of many means of communication like Internet, mobiles, telephones,
and e-services, dependency has increased on these without efficiently getting feedback
communications. The “process” and analytical techniques including fuzzylogy or
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fuzzy set theories do something to solve and address the chaotic disorders, but intuition
as well as experiential learning comes more handy, most of the times. Herein, intuition
may be defined as “the way we translate our experience into action” or in other words:
“ability to sense or know immediately without reasoning” (Klein 2004). As most of us
know that even the predictive models like decision making fail, the intuition takes over
as fail-safe method, since these dimensions come out from depth of “‘experiential learn-
ing.” Once intuition combined with flexibility, it becomes a powerful tool to cope with
complex problems. Flexibility is holistic approach — synthesis and not simply analyti-
cal — which can be defined as ability to change or react with little penalty in time, effort,
cost, or performance. Flexibility is a multidimensional concept, which demands agility
and versatility for coping complex situations (Sushil 2008).

Intuition sometime is also interpreted as “sixth sense.” “Intuitive flexibility,”
thus, can be defined as “translating learning experience into a versatile potential
activity to facilitate solving a problem.” There are definitely some regular patterns
found in irregular or chaotic categories, and with analysis and processing technique,
new order can be found out from chaos. The process may be defined as “an organized
group of related activities that together create a result of value to customers”
(Hammer 2001). Any process is better than no process. There are many sources of
chaos and uncertainty. There should be strategy and tactics to deal with uncertainty
and disorder.

In this chapter, few live case studies have been discussed. These are as follows:

(a) Toyota Motors of Japan — manufacturing uncertainty
(b) Labor union case study of a DRDO organization
(c) Intuitive forecasting of snow avalanches

Any organization must remove the existing instability of chaos or uncertainty for
effective performance and efficiency. The systematic structured work culture,
process-based analysis, logical thinking, and eventually creative and intuitive flex-
ibility are the answer to most of the chaos and disorder obtaining in the business
world (Pathak 2005).

2 Cause and Effect to Chaos Theory

In true sense, “chaos theory” was first discovered by a meteorologist, Edward
Lorenz (1961/1972), in the American Association of Advancement of Science in
Washington D.C. In mathematics and physics, “chaos theory” describes the
behavior of certain nonlinear dynamical systems that under certain conditions
exhibits dynamics that are sensitive to initial conditions. Simply, “chaos theory”
comes from the fact that the systems that the theory describes are apparently
disordered, but theory is really about finding the underlying order in apparently
random data (Edward 2002; Gollub and Baker 1996). According to Stacey (1993),
chaos unfolds unpredictably, but always it does so according to recognizable fam-
ily-like resemblances.
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Chaos is the result and repercussions of the cause and effect. Chaos has number
of potential variables and there can be infinite number of outcomes-solutions. As
can be observed in Fig. 9.1, there are few patterns of stability amidst instability
chaos. In the nature, cases of snow precipitation — pattern of snow flakes, from den-
dritic to round stable grains and examining the pattern of waves of ocean from
beach level and observed from a higher cliff gives distinct pattern of the waves in
their ebb and flow exhibit such patterns (Patel 2005). Both the patterns may lead to
immediately a conclusion — a viable variable outcome. The various emerging out-
comes- solutions can be noticed from Fig. 9.2, which gives concept of emerging
scenario in the form of End State A, End State B, and End State C (Allio 2002).
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Observing the chaos and disorders from a worker’s level and at CEO level makes a
difference. The universe works with clockwise precision, in spite of many local
disorders and chaos. The cosmos solar system and the study of our planet reveal
many patterns of the flow of forces between and on planets. We should not go
beyond the law of the nature. All the outcomes of infinite variables are the conse-
quences of the intersection of tangible/intangible snapshots and have interconnect-
edness which is to be understood clearly.

2.1 Some Steps to Create Order Out of Chaos

Managers and the top leaders (CEO) should exercise the following steps (de Wit and
Meyer 2004):

(a) Encourage self-organizing groups: Top managers encourage to create this type
of conducive environment.

(b) Provoke multiple cultures: The people should be rotated between functions and
business units.

(c) Design of the use of power: The application of power in particular forms has
fairly predictable consequences of group dynamics.

(d) Expose the business to challenging situations: Most imaginative and competent
competitions will be a unified effort for all to build sustainable competitive
advantage on global scale.

(e) Devote explicit attention for improving group learning skills: This eradicates
the existing mental blocks and inculcates absorbing and harmonious work cul-
ture and interconnectedness.

(f) Creating resource slack: At least people will not be negative minded for gener-
ally complaining about lack of resources (Simchi-Levi et al. 2004).

3 Process as a Problem-Solving Technique

Systematic process and its analytical approach to the problem solves many disor-
ders. Process is a technical form and is defined as “an organized group of related
activities that together create a result of value to customers” (Hammer 2001).
Process has four main ingredients which are to be correctly understood:

(a) Group of activities

(b) Related and organized
(c) Together

(d) Result

Process is decidedly distinct clarity. The absence of process is not freedom — it is
anarchy (chaos). With a disciplined process, rework, repair, and redesign are
reduced, which reduces last-minute fire drills and results into both greater customer
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satisfaction and reduced costs. With power of process, the order can be created
where chaos reigns. Some broad steps have been cited as follows:

(a) Identify signs of dysfunction.

(b) Leverage people’s creativity with the power of process.

(c) Make innovation repeatable through detailed process design.

(d) Don’t let people tell you that creativity conflicts with process.

(e) Create a process-friendly company by aligning facilities, compensation, and
structure around processes.

(f) Ensure everyone understands process.

(g) Be resolutely committed to discipline, teamwork, and shared responsibility.

(h) Accept the fact that not everyone will get it.

4 Information Uncertainty: A Major Communication Threat

There are five uncertainties of information: missing information, unreliable infor-
mation, conflicting information, noisy information, and confusing information. We
can be uncertain because we are not able to trust the information. Similarly, today
having most of the technological devices, communication can be confusing, as there
are too many media of usage and feedback communications are used sparingly. The
voice mails, e-mails, SMS or fax, telephones, video, sound clips, pictures, sched-
ules, calendars, workflows along with web browsing, e-commerce, IT-enabled ser-
vices, etc., complications have increased.

Microsoft Head, Bill Gates suggests “unified communications to enable close
the gap between the devices we use to contact people about business information”
(Indian Express, Pune, 28 Jan 08). We should also understand the difference between
information and communication. The former is one way traffic whereas communi-
cation is a two-way activity and “feedback communication” is a significant tool and
dominant factor which makes all the difference.

There are following tactics for managing uncertainty:

(a) Delaying: Many cases of yesterday’s chaos/problem turn out to be solved today —
with the lapse of time. Intuitive delay brings calm in real crisis.

(b) Increasing attention: Monitoring and paying more attention to the situation is
one way out.

(c) Simplifying the plan: This is one of the easiest way to reduce uncertainty by
reducing complexity of the plan we are formulating.

(d) Shaking the tree: Sometimes the best way to handle uncertainty is to conduct a
preemptive strike against it, to actively shape the environment.

(e) Intuitive decision making: The process of sense-making intuitively brings in
desired solution.

(f) Filling the gap with assumptions: Instead of gathering more data, we can
reduce uncertainty by making assumptions about missing data (what are
they like).
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(g) Using incremental decisions: One of the most common tactics for handling
uncertainty is to take an incremental approach. Instead of deciding all the issues
at once, we can make a small investment and see if it works. We don’t always
have to commit to a new product.

(h) Embracing the uncertainty: When the organization is more adaptive than the
competitors, then uncertainty works better. We can embrace uncertainty, when
we treat our plans as platform for change. Also, sometime “tolerance for ambi-
guity” works as a smoke screen that preserves harmony while an organization
works its problems out.

5 Opening the Door of Intuitive Flexibility

We have seen a few definitions about “intuition” earlier. In this section, we will
arrive at fulsome definition of intuition and “intuitive flexibility.” Researchers and
psychologists have difficulty in agreeing on a clear definition of intuition. However,
some consensus is reached that intuition:

* Is a nonconscious process
* Filters information nonsequentially
e Relies on emotional cues (www.icaa.org.au/charter, 2008)

“Intuition is the way we translate our experience into action.” Or, intuition may
be “the ability to sense or know immediately without reasoning” (Klein 2004). Or
“intuition is apparent ability to acquire knowledge without a clear inference or rea-
soning process’” (www.wikipedia.com, 2008). Or, “intuition is knowledge gained of
something without the use of reasoning or the five basic senses” (www.blogs.ibobo.
com/mehndi, 2008).

But “intuitive flexibility” takes us further, which may prepare us for the future
(whether immediate or farther) with vision, solve problems with insight, and use a
sharing (people-oriented) approach to work. The earlier definition of “intuitive flex-
ibility” in this chapter can be fine-tuned to “Learning non-consciously to recognize
patterns and translating experiential reflections to facilitate evolving competitive
decisions for solving problems (Sushil 2008).”

Herein it is observed that “intuitive preference” is somewhat different than
“rational preference,” which is solving problems with insight, rather than analysis.

In this chapter, few case studies have been discussed wherein “intuitive flexibil-
ity” has been applied for better performance and throughput of the product. The
lessons learnt from these cases have been highlighted.

6 Combating Technology-Based Uncertainties

High technology is full of challenges due to its inherent uncertainty and the associ-
ated risk and complexity. The projects are multiuser, multi-project environment, and
complex. This calls for the integration of technology development into product
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Fig. 9.3 Combating the uncertainty

development projects. The various approaches required to combat the uncertainty
are as follows:

(a) Specific focus is required on problem forecasting, troubleshooting, and contin-
gency planning.

(b) Technology empowering.

(c) Consortium approach.

(d) Collaboration.

(e) Concurrent engineering.

(f) Quality assurance and reliability improvement.

(g) Problem forecasting, modeling, and simulation.

(h) Special monitoring mechanism for planning, reviewing, and controlling.

The technology also has to be contemporary and product development should
take into account multiuser and multi-role features. Some of the remedial measures
taken for high technological uncertainties are depicted in Fig. 9.3 briefly.

Ramanan and Sushil (2001) have also discussed complexity and science of chaos
theory — has been discussed for an IT-service company. It brings out statistically
important features and variables for a problem-solving technique.

7 Toyota Motors: The Power of Intuitive Flexibility

On Monday, 3 Feb 1997, Japan’s largest motor manufacturer, Toyota Motor
Company, announced that all the assembly lines had come to grinding halt due to
a devastating fire which took place at the premises of one of its affiliated suppliers —
Aisin Seiki. The company was producing brake master cylinder for several of
Toyota’s models and was the only supplier of brake fluid proportioning valves.
Though, Toyota works on JIT (just-in-time) and manufacturing flexibility prin-
ciples, Toyota founder Shoichiro Toyoda was among the first to admit that his
company’s brand of JIT is still not perfect but remains convinced that this system
is still the best in longer term. The system still allows the cost reduction through
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suppliers’ economies of scale and engenders a spirit of commitment among the
affiliates.

There were no alternatives left for harnessing the particular component parts
from anywhere else. In this case of the unfortunate incident, the Toyota’s founder
rallied around 20 of Toyota’s other affiliated suppliers to immediately set about
retooling, retaining employees, and setting up new production lines in an “intui-
tive flexibility” mode apart from showing his organizational coordinated flexibil-
ity without loss of time. Again by 7 Feb 1997, Toyota had started assembly line
at all of its plants successfully restoring output to 90 % of its usual level. Full
production was resumed by following Monday. Resuming production and har-
nessing assembly lines by rallying around 20 of Toyota’s affiliated suppliers after
the catastrophe probably is the highest degree of intuitive flexibility within only
four days time (Christopher 2001; Chopra and Meindel 2003).

Lessons learnt from the above case study are as follows:

(a) The founder of Toyota Motors, through his intuitive flexibility, showed exem-
plary organizational capability in rallying around 20 of the suppliers/vendors
and harnessing the resources immediately after the catastrophe.

(b) The founder of Toyota, Shoichiro Toyoda, with his indelible experiential reflec-
tions recognized the impending chaos of production of the components and
took the intuitively competitive decision within an unimaginable short period of
time, whereby resuming the full production.

8 Labor Union Case Study of a DRDO Establishment

This is another live case study of a union labor chaos during 1999 — a case of
Defense R&D Organization (DRDO) at Pune. For secrecy’s sake, the organization
is named as “XYZ DRDO Lab or Unit”” During a span of hardly 67 years, three
directors were changed due to superannuation. Call them Directors A, B, and C.
Directors A and B have retired since and Director C is serving still. Both Directors
A and B were from XYZ DRDO unit only, and they had started their career from
this laboratory and risen to director level.

Director A towards his retirement time during 1999 had conveyed the employ-
ees for considering the cases of their children wards for providing more job
opportunities. Style of Director A was rational and was based on “balanced score-
card” as well as under the rules only. Work was being done in a regular way under
packaged-time-bound program, and workshop productivity was more resorted to
on OT (overtime) based incentive. Productivity and growth of this establishment
was quite good in the Director “A” period. Many new projects and new programs
had been arranged in this period apart from infrastructural developments. People
and workers had faith in Director “A.” After taking over by Director B from
Director A during the year 1999, the new incumbent became more strict/stringent
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as well as rigid on many fronts. Some of the broad issues considered were as
follows:

(a) Jobs for employee relations strictly on high-merit basis and after passing some
strict tests.

(b) Attendance of staff/officers, almost four times a day.

(c) OT (overtime) doing the job in the workshop should be stopped/curbed.

(d) Contractual/tendering not from the relations of serving/non-serving (retired)
personnel.

(e) Temporary duties (TD) and TA/DA became more stringent.

(f) Natural growth of the establishment due to new projects/programs including
infrastructural facilities.

Some routine facilities were also put on restrictions like parking the visitor vehi-
cles outside the main gate (also implied for employees of the unit). Some facilities
like unit CSD (Canteen Store Department) and taking petrol/diesel, pollution checks
(PUC), etc., were also denied. Also closing the main gate of DRDO colony was
done which later yielded to the pressure of workers and only a wicket gate was pro-
vided. Just after taking over the command/control of XYZ DRDO unit by the
Director “B,” the very first point of employment of wards/relations of the employees
caught fire and employees started agitating. Intuitively sensing the result of union,
CCR&D (Admin) — Chief Controller R&D from DRDO HQ, New Delhi — came to
Pune and intervened the whole affair. The CCR&D devised a moderate plan of
employment before the Pune Unit Union Leader could approach the National Union
Leader and JCM (Joint Consultative Machinery) in this regard and could appraise
of the unrest. This timely intervention from CCR&D averted the major crisis from
breaking down the organizational machinery.

Later on during early 2006, the new Director C (outsider — from other establish-
ment) took over the command from Director B and, within a span of 6 months,
intuitively liberalized the above-cited essential facilities without hampering the dis-
cipline and performance of the unit. The much talked about main gate was also
opened as desired — the people sighed in relief. In the present scenario, there is no
problem to the people of the organization and deliverables to the customers. Both
the interventions of higher command (CCR&D) and Director C have given exam-
ples of “intuitive flexibility” and averted the major crisis on the face value or also
have taken care for future eventualities as well.

The present case of possible labor union chaos cites the following significant
points:

(a) Director C, sensing the state of uneasiness, within a short span of time, liberal-
ized the essential facilities without hampering organizational efficiency.

(b) Opening of the main gate also eased out the tension of employees.

(c) Both the interventions of higher command (CCR&D) as well as Director C
have shown higher degree of intuitive flexibility in averting the major
impending crisis.
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9 Intuitive Forecasting of Avalanches

Snow avalanche occurrence takes place in hilly terrains, which are snow bound
either seasonal or perennial pattern. In India especially the snow-bound regions of
Himalaya pose this threat. It becomes more aggravating where the defense person-
nel and the villagers in those remote areas live round the year. One of the defense
establishments, Snow and Avalanche Study Establishment (SASE) located at Manali
(HP) and Chandigarh, looks after the prediction of snow avalanche for the safety/
security of the line of communications (L of C) and people living in those regions
(Perla and Martinelli 1975).

In this chapter, a case study of avalanche forecasting of Sonamarg (J&K) area
near to Baltal area has been taken. A road passes from Srinagar, Z-Mode, Sonamarg,
Drass, and Kargil to Leh. The predictions of avalanches are mainly based on the
following parameters (Pathak 2008):

(a) Terrain configuration of the avalanche gulley — its slope, vegetation, geometry, etc.

(b) Roughness of the base of gulley, boulders, vegetative cover, and cross-sections
of avalanche formation zone, avalanche path, and debris zone

(c) High intensity of snow pattern (precipitation)

(d) Weakening of snow cover by snow metamorphism

(e) Diurnal thermal regime

(f) Moisture conditions of snow cover

(g) Meteorological and environmental parameters

(h) Sun orientation (SE or NE facing) of the gulley and slope exposition

(i) Fragility of the mountainous track/terrain

In the Sonamarg area, there are five avalanche sites: Al, A2, A3, A4, and AS.
Every year either of them should occur. The first author is associated with over three
decades with SASE and its geocryological activities. The “intuitive reflections” of
forecasters and the experiential prediction of the locals are also one of the important
factors. Right from 1978 to 1979 winters till recently, it has been observed that
“intuitive flexibility’-based prediction of avalanches occurs to the accuracy of 75 %.
A5 avalanche site has especially responded to this monitoring study. Even in other
countries like Switzerland (Davos area), Austria, and White Mountains of New
Hampshire (USA), these types of studies are resorted to.

10 Conclusion

The fast-changing business world is becoming turbulent and generating an inhospi-
table environment for ad hoc and informal ways of making the products and ser-
vices. The competition is becoming more complex and chaotic. The uncertainty of
information and communications in the era of IT-enabled services is creating more
disorder. In any amount of chaos, disorder, and instability, some pockets of stability
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do exist, and from that, by application of “intuitive flexibility,” some competitive
decisions can be evolved, which ultimately solve the problem.

“Chaos theory” has been defined and analyzed for combating organizational and
technological uncertainties. Chaos unfolds predictability, but always it does so
according to recognizable family-like resemblances. Few case studies like Toyota
Motors of Japan, DRDO labor union crisis, and avalanche forecasting based on
“intuitive flexibility” process have been suitably presented. “Intuitive flexibility” of
the top management has solved the major critical issues of both Toyota Motors and
DRDO labor union cases.

This chapter deals with various cause and effects of chaos, disorder, information,
and communication uncertainties. The few case studies discussed herein may open
up new vistas for coping with chaos and disorder in the organizations, thereby trans-
forming them to achieve organizational excellence.
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Chapter 10

Framework for Utilization of Global
Resources for Knowledge Creation
and Application Through Flexible
Organizations

Babu Lal

1 Introduction

When billions of single logic units are integrated and controlled, what we get is
unimaginable computing power of modern day microprocessors. The power of
computing comes by controlled interconnections. Similarly, every human being is a
potential knowledge processor, who has capability to create and apply knowledge.
If we can design systems and processes which can interconnect these human knowl-
edge processors in a meaningful manner, then enormous capacity and capability
could be created to create new knowledge and apply existing knowledge. This can
change the entire spectrum of our civilization by way of providing technologies,
products, and processes that will be capable of dealing with miseries like hunger,
malnutrition, disease, and suffering. The concept is like fusion reaction, where in
light atoms of hydrogen are fused together to release enormous energy. In a similar
manner, if systems and processes could be devised to bring isolated brain power
distributed across the globe, then the society tend to have a mega mind capable of
churning out new knowledge at a speed beyond imagination.

I am extremely thankful to the management of my company (BHEL, India) for providing an open
and conducive environment for pursuing my intellectual journey and allowing me to publish this
chapter. I am very grateful to Prof. Prem Vrat and Prof. Sushil, who have been very inspiring and
encouraging all throughout my Ph.D. program and helped me think holistically at a global scale.
The credit for any intellectual pursuit from my end goes to them as they have sown the seed of
knowledge in me. I bow my head in full sincerity to them.

(Views expressed in this chapter are those of the author and not of the organization with which
author is associated.)

B. Lal (I)
Bharat Heavy Electricals Limited (BHEL), New Delhi, India
e-mail: monbl@bhel.in

Sushil and E.A. Stohr (eds.), The Flexible Enterprise, Flexible Systems Management, 161
DOI 10.1007/978-81-322-1560-8_10, © Springer India 2014



162 B. Lal
2 Knowledge Economy

Products are By-Product of Application of Knowledge: Products, services, and
processes of knowledge economy are the outcome of integration of diverse knowl-
edge elements. Every time a new knowledge gets developed somewhere in some
corner of the world, a product and process becomes potent for new features which
are superior to the existing levels.

Power of Collaboration and Connectedness: Knowledge resides in individuals
and nurtured in communities through collaboration. Communities are forums of
connected people with shared vision. There is rich to-and-fro flow of knowledge
among members.

Knowledge Networking: It is the process of harnessing the knowledge at global
level. The prime objective of knowledge networking is to spot potential knowledge
creators at a global scale to nurture them, help them to complement, and collaborate
with peers around the globe in the process of knowledge creation. Without support of
effective communication and collaboration, knowledge remains fragmented in small
pieces in the heads of people. In the universal population set, there are enormous
potential knowledge creators spread across the globe in different national boundaries.
If these talented people are spotted in their early life and carefully nurtured to their
full capacities and capabilities through effective knowledge networking, they will
create new knowledge. This knowledge when applied will generate new technolo-
gies, products, processes, and systems that are superior to the existing ones and will
have far-reaching impacts in better utility to the society at large.

Design of Flexible Institutions for Knowledge Creation: The primary objective
of organization design is to devise social institutions that mobilize human knowl-
edge, capabilities, and resources around the globe for productive purposes with a
view to improve the well-being of the society and the constituent members. The new
information and communication technologies and new ideas in organizational
design are providing a large number of choices for new variants of organizational
forms with a lot of built-in flexibility to harness knowledge resources at global can-
vas. Wikipedia defines flexibility as the popular term for the ability to adapt to dif-
ferent circumstances. In systems theory, the flexibility of a system is related to its
adaptation to a new environment or its resilience in recovering from a shock or
disturbance. The flexibility in system comes when a large number of options are
made available at the design stage itself.

Flexibility provides knowledge systems with possibility of increased participa-
tion and collaboration and offers higher degree of freedom of choice. The more are
the options available, the more are the feasibility space and chances for more scope
of innovation. The diverse supply networks involving customer-driven product
development require integration of diverse knowledge in a flexible domain to
enhance the speed of innovation and product launch. The ability to satisfy customer
demands while responding to relentless competitive pressure requires creative and
often complex approaches to manage a firm’s knowledge effectively. Perhaps more
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than any other area, now there is increasing belief that a concept called globalization
offers enormous opportunities to achieve major performance gains. Companies
have begun to capture the benefits of globalization through global sourcing, which
involves the worldwide integration of knowledge in R&D, engineering, operations,
and procurement centers of a company.

The focus so far has been on disconnected knowledge systems, where different
knowledge producers and users are restricted in connectivity as depicted in Fig. 10.1.
In such systems, knowledge dissipation rate is very slow.

Unfortunately, capturing the benefits potentially offered by globalization is often
limited by a lack of understanding concerning how to pursue this important area. To
mitigate this limitation multilevel continua for the factors that are the most critical
to global success are discussed to arrive at a broad framework which could set the
future directions for knowledge management at global scale:

* Knowledge is a global resource which is meant for the betterment of entire
universe.

* Enough opportunities exist for everyone to create new and diverse knowledge
which could be converted to utility through products and processes resulting in
prosperity and well-being of people who are creating it.

* World is going to face talent crunch in the pursuit of knowledge creation. The
civilization is at the beginning of knowledge economy. With the creation of every
new knowledge in any corner of the globe in any field opens many new fields
through analysis, combination, and synthesis of existing and the newly created
knowledge. The accelerated pace of knowledge creation will put the talent in
short supply.

* Basic raw material (i.e., human beings) for knowledge processes is spread across
the globe. It is high time now that all out efforts are put in place at global scale to
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process this raw material in usable form by enhancing their basic skill sets.
People located in far-flung isolated places need to be integrated with the
knowledge economy. To start with, concerted efforts could be made to integrate
large population with high literacy rate located in tier 2 and 3 cities to knowledge
creation systems of the emerging knowledge economy.

» Principles of coexistence are the fundamental requirement for the knowledge
economy. It is through coexistence and cooperation that the human race will
enjoy the fruits of an exciting future which has just begun to unfold. The new
future is being built on the rock solid foundations of emerging knowledge econ-
omy. The divisive forces guided by fundamentalists may put the world on war-
like situation, which needs to be avoided at any cost.

* Knowledge economy puts greater responsibilities on knowledge-rich economies
for equitable distribution of the fruits to the entire population. They will have to
learn from the fruit-bearing trees to be more humble, more serving, and more
responsible. The excessive divide between haves and have-nots will always cre-
ate a threat to the peace and prosperity of the world.

e World leaders will have to work for a boundaryless world for frictionless move-
ment of knowledge in explicit and tacit form along with physical goods. World
is moving towards global integration and hence more democratization is required
to listen the aspirations of different stakeholders on this mother earth.

e Open, adaptive, tolerant, and flexible mindset for co-creation with multicultural
work force and different stakeholders needs to be built.

e The world over governments will have to develop processes and systems for
ensuring dignity, freedom, and economic well-being of individuals.

* Global highways for frictionless movement of goods and knowledge across the
globe are becoming the basic requirement to harness the fruits of knowledge
economy.

* Knowledge has many dimensions like explicit and tacit and each one has to be
tackled differently. Just like heat energy moves from once place to another
through processes like radiation, conduction, and convection.

* Human race is facing many challenges like global warming, environmental con-
cerns, melting of glaciers, poverty, epidemics, and fundamentalism to name a
few. To tackle these problems the entire world resources (both intellectual and
physical) need to be put to use. For this to happen, great minds and world leader-
ship have to come together by forgetting petty considerations of regionalism and
individual gains. This is necessary for the long-term safety, security, and prosper-
ity of the human race.

The proposed framework as depicted in Fig. 10.2 heavily banks on high degree
of collaboration and freedom of choice in terms of collaboration. It suggests a net-
worked architecture and managerial, legal, and technology framework in place to
support the same.

The broad framework mentioned above and depicted in Fig. 10.2 has been fur-
ther amplified in four dimensions of people, process, technology, and performance
or results and rests on the basic building blocks shown in Exhibit 10.1.
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Exhibit 10.1 Basic Building Blocks of the Framework

Mother Earth belongs to all of us; therefore, we all have to coexist in

harmony.

We are the trustees for future generations hence need to focus on

Sustainability
Globalization is mutual dependability for mutual good.

The notion of boundary is in the human mind, i.e., self, family, town, state,

nation, and globe.

Boundaries are man-made so they could be altered and hence offer a free-

dom of choice.

Cast, creed, and religion are invented by man for a specific purpose rele-

vant for a specific period.
Knowledge and skills are people centric.
Our thought is the limiting factor of our growth.

Raw talent is scattered around the globe in abundance. They are like stem

cells to knowledge systems.

Knowledge is nurtured through analysis, synthesis, and cross-pollination

and requires deeper engagement.
Knowledge creation and application is more of a social phenomenon.
Products are by-product of application of knowledge.
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(continued)

* Knowledge resides in individuals and nurtured in communities through
collaboration.

e Communities are forums of connected people with shared vision.

* Knowledge networking is the process of harnessing the knowledge at
global level.

» Knowledge is a global resource which is meant for the betterment of entire
universe.

* Fruits of collective efforts are for inclusive growth and development of the
society as well as individual freedom, liberty and prosperity.

3 People Dimension of Knowledge

Getting Rid of Rigidity: The biggest challenge in knowledge management is
not of technology but of mental blocks and rigidity at thought and vision level.
Breaking the silos at thought and vision level is the most challenging one. The
world is rigidly divided on issues like cast, creed, religion, and geographic loca-
tions. Cultural rigidities also act as a barrier in smooth flow of knowledge across
the globe. The past mindset of working in isolation has to give way to collabora-
tive working at a global scale. An infrastructure of soft issues enabling linking of
minds across the globe has to be made available so that flexible teams of different
age, different culture, and diverse fields can work at ease for smooth transfer of
explicit and tacit knowledge. Minimum universal education to world population
has to be the agenda. Figure 10.3 depicts some of the people dimensions on two
extreme ends of continua.

4 Technology Dimension of Knowledge

The Challenge of Leveraging Flexibility and Connectedness: The development
in the field of information and communication technology has opened vast opportu-
nities in the field of knowledge transfer across the globe at a faster rate. The diverse
fields of information and communication are converging, and time is not far off
when there will be a universal device available with capabilities of phone, computer,
and TV at affordable price to masses. The capabilities of this device will further
improve by high-speed Internet and three-dimensional high-definition TV technolo-
gies, application of artificial intelligence tools, and connectivity through high-
bandwidth networks from anywhere to anywhere. Figure 10.4 depicts some of the
technology dimensions on two extreme ends of continua.

Flexible knowledge transfer networks for sharing proprietary knowledge through
partnerships have to be developed. Sharing of laboratories and contract research and
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development beyond national boundaries is one of the emerging area for knowledge
creation and transfer. Large-scale funding from different industries and nations on
consortia basis for future promising technologies is another area of focus. Large-
scale participation of public and private institutions and cooperation between indus-
try and educational and research institutes in knowledge creation also offer a big
potential in knowledge creation.

5 Process Dimension of Knowledge

Flexible Networks for Knowledge Transfer: These networks allow easy entry
and exit routes for knowledge creators and users. They should be plug and play
type arrangements so that these networks can easily become part of a larger net-
work. Transnational consortia for knowledge creation need to be worked out in
different emerging technologies with a specific focus on free flow of man, material,
and information.

Managing the Paradox of Global and Local: The biggest challenge in design-
ing the processes in the area of knowledge management is resolving the paradox
of local and global, competition and collaboration, public versus private, and
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limitations of geographic boundaries to name a few. Figure 10.5 depicts some of
the process dimensions on two extreme ends of continua.

Organize Knowledge Fairs, Exhibitions, and Conferences: These arrangements
provide opportunities for research, policy, and development institutes to broadcast
their achievements, exhibit their research products, and market new research pro-
grams to donors, policy makers, other institutes, and potential partners. These also
facilitate networking with pears and also different stakeholders. This will help in
setting common research agendas, help think tanks benefit from each other’s experi-
ences, and stimulate interest in future research collaboration and the development of
new programs. These will also provide a forum to share tacit knowledge through
face-to-face interaction, which is otherwise difficult to transfer. For knowledge pro-
cesses to be effective, two-pronged strategy for convergence of technology and con-
vergence of mind is required.
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6 Performance Dimension of Knowledge

The most important issues are the sharing the benefits of global knowledge resource
utilization in a just and equitable manner. It should not lead to exploitation and
imbalances in the society. It is a delicate issue and requires well-thought-out consid-
eration by different stakeholders. The outcome of the interplay of three enablers of
knowledge creation will decide whether the fruits of knowledge processes are
directed towards a select group or a larger community or for the entire world popu-
lation. For a peaceful, progressive, and stable world, we should talk of inclusive
growth. Figure 10.6 exhibits the performance dimension of knowledge.

7 Some Inspiring Success Stories

7.1 IITs in India

Indian Institutes of Technology were set up in India with state-of-the-art facilities
and practices followed in best institutes abroad. These institutes attracted best talent
in India through rigorous selection process and provided leading edge inputs to
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these students with the help of faculty members having exposure to contemporary
knowledge through different collaborative processes with leading technical insti-
tutes all over the world. The talent pool generated by IITs is in heavy demand world
over and has become a global knowledge resource. The graduate students from IITs
are recruited by companies working on cutting-edge technologies in the USA and
other advanced countries. Dr. Subra Suresh an alumnus of IIT Madras has been
appointed as the 13th director of the prestigious National Science Foundation (NSF)
of US administration, which is a rare achievement for a person of Indian origin.
Based on the success of the existing II'Ts, Government of India has announced to set
up more such institutes in different parts of India. This initiative of government will
go a long way in creating a diversified pool of knowledge. This knowledge pool will
be the primary fuel for the emerging knowledge economy and will be available for
the world as a whole.

7.2 The International Space Station (ISS)

It was proposed under the name of Space Station Freedom by President Reagan in
1983, 4 years after Skylab burnt up. As the cost and complexity of the station grew,
NASA invited other space agencies to join it, gaining support from Russia, Japan,
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Europe, Canada, and Brazil. Since 1998, when the first modules were launched,
more modules and a rotating crew of astronauts and cosmonauts have ascended to
low Earth orbit to live and work in outer space work with scientists on fundamental
science for the benefit of humanity. China and India are likely to join this club.

7.3 Space Shuttle Columbia

Kalpana Chawla of Indian origin graduated from Tagore School, Karnal, in 1976,
bachelor of science degree in aeronautical engineering from Punjab Engineering
College in 1982, master of science degree in aerospace engineering from University
of Texas in 1984, doctorate of philosophy in aerospace engineering from University
of Colorado in 1988 was a member of crew in Space Shuttle Columbia in 2003. This
again is a live example of using global talent for a global mission.

7.4 European Organization for Nuclear Research (CERN)

This is an example of scientific collaboration at global scale where government
representatives of 20 European States meet regularly in the CERN Council to
address research in elementary particle physics and related subjects in accordance
with an international treaty. The convention bestows upon the organization’s two
missions, namely, the operation of laboratories and the organization and sponsoring
of international cooperation in the field. CERN has the world’s largest elementary
particle physics laboratory and provides research infrastructure for around 8,000
scientific users from the Member States and other regions in the world including the
USA, Russia, Japan, and France. High-energy physicists from India, from institutes
like Tata Institute of Fundamental Research (TIFR), have been participating in
experiments at CERN.

8 Broad-Based Framework

According to Hindu mythology, demons and demigods collectively worked together
to churn the ocean using all their strengths and resources to get valuable outcomes
like divine nectar. The moral of the story here is to identify, nurture, and use all the
talent and resource spread across the world for a greater cause requiring huge
resources as outlined in Fig. 10.7, which has been prepared from a picture taken from
Wikipedia (http://en.wikipedia.org/wiki/File:Sagar_Manthan.jpg). The underlying
principle is that collective will of collaboration and cooperation will bear the fruits of
collective gains to be shared equitably among all the stakeholders. Lou Friedman,
PhD from MIT, a longtime Executive Director and Cofounder of The Planetary
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Society, along with Carl Sagan and Bruce Murray shares the similar opinion that the
world needs a positive, inspiring, outward-looking venture that can engage skilled
personnel around the world in developing new technology. Let’s back off from the
national-only planning and start planning internationally.

9 Conclusion

Knowledge processes have large number of micro level dimensions under broad
three heads, which can interact on many planes to provide knowledge for a select
group or for the well-being of the world. The outcome of a myopic vision cannot be
expected to be grand. The framework discussed above offers recipe for diverse out-
comes. If full potential of potent knowledge workers across the globe is made use
of, for the good of the entire world population, then outcome will be such knowl-
edge systems, which are broad-based, long-lasting, and generating fruits for the
total population of the world. The broad-based framework will reduce disguised
unemployment for those who are engaged in work which is far below their intel-
lectual capabilities. This will provide an opportunity to individuals in rural and
remote areas to be part of the mainstream of knowledge creation and promote tech-
nical skills in rural communities which in turn empower them to make efficient use
of local resources. The slogan for the twenty-first century should be knowledge of
the people to be applied by the people for the well-being of the people following
principle of one world one family with opportunities for all. One of the important
tasks of governments will be to raise the intellectual capabilities of its population on
a continuous basis.



Chapter 11

Flexibility, Controllability and Risk
Measurement Metrics in Changing
Pattern of Business Environment

Arnab Mitra

1 Introduction

Today’s competitive market companies are under pressure as customers want new
and more innovative products that are tailored to their specific needs. They also want
cost-effective, timely service and responsive support which meets their requirements.
As always, reducing cost and improving quality requires ongoing initiatives within
every enterprise. Delivering higher value, whether within the supply/value chain to
partners and OEMs or to the end user, has become more and more important.

All businesses today operate in a marketplace characterized by change. The
challenge is to become flexible in order to ensure an agile response to changing
market conditions. Managing planned change, for example, through business
process reengineering (BPR), is difficult in itself. However, managing unplanned
change demands the ability to react faster and use new technology to match market
conditions and customer demands in a way that maintains or creates competitive
advantage.

As business strategies have evolved, the focus has shifted away from being big
and stable with complete control to being small, nimble, and more responsive to the
market. This evolution reflects the introduction of new technology, new trends, and,
in particular, new customer behavior. New markets are up for grabs because being
big and stable is no longer a competitive formula. Flexibility creates the chance to
seize the market by responding faster to customer demands. Today’s world leaders
are characterized by their ability to deliver the products that customers want with
minimum time-to-market and maximum capability to revamp products to meet
market expectations.

This chapter is an attempt to identify, select, and establish Flexibility, Controllability
and Risk Parameters that support effective way of doing business. The objective is
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to focus on how a business house can fit into addressing the new paradoxical pattern
in modern environment.

To become flexible, a company must recognize change in the marketplace and
then manage and master that change.

Finally, flexible enterprises change the way that they interact with their busi-
ness partners so that they can compete more effectively through cooperation.
Today’s successful enterprise knows that it does not dictate market demands — it
listens to its customers. It finds its core competence and makes partnerships when
it is necessary to provide the customer with a solution. Supply chain cooperation
is only one aspect of becoming more cooperative — knowledge sharing is another.
A competitive company is a company looking for partners to benefit its own prod-
ucts and services.

The system age, is a synthesis of the Machine Age and its antithesis. The antithesis gives
focus on synthesis rather than analysis, and is governed by the doctrine of expansionism.
It is looking the reality to be much more integrated and unified, as the organic systems once
disassembled could not be fully reassembled. Thus, it looks at the system under consider-
ation to be part of a larger whole called as ‘suprasystem’. The containing whole is to be first
identified and its properties are to be explained. Then the role or function of the system
within the containing whole needs to be explained (Sushil 2000).

The study tries to identify factors concerning flexibility, controllability, and risk
and tries to identify a confluence among them.

2  Objective

The research objective is to establish list of flexibility, controllability, and risk
measurement metrics in changing pattern of business environment.

This is an attempt to substantiate “No Tyranny of the OR” and “embrace the
Genius of the AND.” Instead of being oppressed by the “Tyranny of the OR,” highly
visionary companies liberate themselves with the “Genius of the AND” — the ability
to embrace both extremes of a number of dimensions at the same time.

3 Research Approach

Figure 11.1 illustrates the approach to achieve the above research objective.

3.1 Review of the Literature

Literature survey is a background work that is made personally. It is based on books
and academic publications. The topics of literature survey are selected so that they
support the study. The main goal of a literature survey is to gather a basis for the



11  Flexibility, Controllability and Risk Measurement Metrics...

Identify
Flexibility,

175

Select Flexibility,
Controllability,

Establish List of
Flexibility,

Literature ili
Controllability, Risk controllability,
Survey Risk i
Measurement Risk
Measurement TSI Measurement
metrics

Metrics

Fig. 11.1 Diagrammatic representation of research approach

practical work and to get familiarized with existing literature and research on the
topic. The objective is not to reinvent the wheel and take a stock of work that has
already been done in the area of the study.

3.2 Grounded Theory: Identify Flexibility, Controllability,
and Risk Measurement Metrics

Grounded theory (GT) is a systematic methodology in the social sciences involving
the generation of theory from data. It is mainly used in qualitative research but is
also applicable to quantitative data. Grounded theory is a research method, which
operates almost in a reverse fashion from traditional research and at first sight may
appear to be in contradiction to the scientific method. Rather than beginning with a
hypothesis, the first step is data collection, through a variety of methods. From the
data collected, the key points are marked with a series of codes, which are extracted
from the text. The codes are grouped into similar concepts in order to make them
more workable. From these concepts, categories are formed, which are the basis for
the creation of a theory or a reverse engineered hypothesis. This contradicts the
traditional model of research, where the researcher chooses a theoretical frame-
work, and only then applies this model to the phenomenon to be studied. Grounded
theory was developed by two sociologists, Barney Glaser and Anselm Strauss. Their
collaboration in research on dying hospital patients led them to write the book
Awareness of Dying. In this research, they developed the constant comparative
method, later known as grounded theory.

3.3 Delphi: Select Flexibility, Controllability, and Risk
Factors/Parameters

The concept of Delphi was originally developed from a US Air force project named
“Delphi” of the early 1950s, which was related to the use of expert opinions. The
Delphi method involves selection of suitable experts, development of appropriate
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questions to be put to them which is administered by remote correspondence and
analysis of their responses.

The method is based on expert judgment of a specific subject area and does not
rely on previous historical data being available. Because of this, Delphi method
works well in new areas that are not easily quantifiable in most of the cases.

3.4 Statistical Test (t-Test): Establish Flexibility,
Controllability, and Risk Factors/Parameters

A t-test is any statistical hypothesis test in which the test statistic follows a
Student’s t distribution if the null hypothesis is supported. The t-statistic was
introduced in 1908 by William Sealy Gosset, a chemist working for the Guinness
brewery in Dublin, Ireland. T-test was devised by Gosset to monitor the quality
of stout. T-Test can be defined as a statistical examination of two population
means. A two-sample t-test examines whether two samples are different and is
commonly used when the variances of two normal distributions are unknown and
when an experiment uses a small sample size. The test statistic in the t-test is
known as the t-statistic. The t-test looks at the t-statistic, t-distribution and
degrees of freedom to determine a p value (probability) that can be used to deter-
mine whether the population means differ.

4 Literature Survey on Flexibility, Controllability,
and Enterprise Risk Management

4.1 Flexibility

The interest on organizational flexibility has been growing in the last decades, and
different approaches have emerged with focus on dimensions of organizational
flexibility (e.g., Eppink (1978), Volberda (1996), Sanchez (2004), Verdu Jover
et al. (2005), Andrew and Hatum (2006)), on the interaction between firm size and
organizational flexibility (e.g., Kraatz and Zajac (2001), Ebben and Johnson (2005)),
and on context specificity of flexible capabilities (e.g., Eppink (1978), Volberda
(1996), Verdu Jover et al. (2005), Nadkarni and Narayanan (2007)).

External Flexibility is best described by the maxim of not putting all of one’s
eggs in a single basket (Ansoff 1965). Flexibility can be defined as “the ability
to change or react with little penalty in time, effort, cost or performance” (Sushil
2000, 2000a). Flexibility is a multifaceted concept with different connotations,
paradigms, foundations, and dimensions. Strategic, Organizational, Financial,
Information Systems, and Manufacturing Flexibilities have been identified as
cornerstones of Enterprise Flexibility (Sushil 2000). Flexibility is not shifting to
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extremes, but to dynamically balance them. There are many connotations of
flexibility like agility, adaptiveness, responsiveness, and versatility. One popu-
lar view of flexibility can emerge by mapping it on to functional structure
(Sushil et al. 2000) — Strategic Flexibility, Manufacturing Flexibility, Human
Resources Flexibility, Financial Flexibility, Technology Management Flexibility,
Marketing Flexibility, Organizational Flexibility, and IT/IS Flexibility.

It is widely accepted that organizations today are facing the issue of responding
continually to an environment, which is increasingly dynamic, complex, and uncer-
tain as a consequence of demographic changes, a more global economy, the “hyper-
competition,” or knowledge-based competition (Daft and Lewin 1993).

A company’s competitiveness will depend not only on being efficient in their
organizational routines but also on their innovative ability at the same time
(Abernathy and Utterback 1978; Hayes and Abernathy 1980) which represents the
notion of balance between exploration (be innovative — radical change) and exploi-
tation (be efficient in organizational routines — incremental change).

This is a common topic in literature related to organizational adaptation (Benner
and Tushman 2002). Such balance allows the firm to obtain and sustain its competi-
tive advantage which, according to Sommer has to be redefined in terms of organi-
zational speed and flexibility (Sommer 2003). This characteristic is related to
develop new dynamic processes that enable, for instance, a fast reconfiguration of
the resource base (Teece et al. 1997; Eisenhardt and Martin 2000; Helfat et al.
2007), changing the nature of activities (Aaker and Mascarenhas 1984), or disman-
tling of current strategies (Harrigan 1985).

The interest on organizational flexibility has been growing in the last decades,
and different approaches have emerged with focus on dimensions of organizational
flexibility. Literature in organizational flexibility is still lacking of comprehensive
modeling which explains the relationships between its key variables and consequent
side effects of such iterations. Exploring these interactions and the dynamic adapta-
tion processes towards the desired adjustment is the main motivation of the present
research.

We decided to start our analysis with Volberda’s model on organizational flexi-
bility which addresses how the companies should manage their dynamic capabili-
ties and organizational design, in order to achieve the desired fit by being flexible.
He studied how the organizations deal with the paradox of flexibility over time, that
means, how they continuously adapt to the changes in the environment and balance
corporate discipline with entrepreneurial creativity. Exploring the paradoxical
nature of flexibility, Volberda (1998) develops a strategic flexibility framework to
configure the resources of the firm for effective responses to organizational change
providing a comprehensive set of variables and their linear relationships. In addition
to this argument, we found that Volberda anticipated the possibility of modeling
the adaptation process from a dynamic point of view — “Flexibility is not a static
condition, but it is a dynamic process. Time is a very essential factor of organiza-
tional flexibility” (Volberda 1998). However, he didn’t focus on such adaptation
process as a sequence of stages allowing to understanding key factors of organiza-
tional flexibility.
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A lot of work has been done to examine Volberda’s theory in detail in order to
analyze its consistency and effectiveness, especially in terms of its causal explana-
tion of organizational adaptation to changing environments. The causal argument
Volberda presents is very detailed and relatively explicit. Therefore, lots of research
use Volberda’s theory as foundation for its systematic exploration.

4.2 Controllability

Management is the “the process of using organization resources to achieve orga-
nizational objectives through the functions of planning, organizing and staffing,
leading, and controlling” (DuBrin 2000, p. 3). Each of these functions of management
needs careful and detailed managerial attention (Sather 2004). As the purpose of the
current chapter is the development of a framework for managerial control, a detailed
review of management control literature is essential.

Control is considered a very important function of managers. Control is defined
as “keeping things on track” (Merchant 1985, p. 1), and it has been identified as
“the final function in the management process” (Merchant 1985, p. 2). Anthony
et al. (1989, p. 5) provided a definition of control that emphasized command and
control — control is the process of guiding a set of variables to attain a preconceived
goal or objective. It is a broad concept applicable to people, things, situations, and
organizations. In organizations, it includes various planning and controlling
processes.

According to Simons (1995, p. 29), “control implies managing the inherent ten-
sion between creative innovation, on the one hand, and predictable goal achieve-
ment, on the other, so that both are transformed into profitable growth.” This view is
more practicable for an organization in which features such as increasing competi-
tion, rapidly changing markets, new forms of organizations, and customer orienta-
tion are more visible than in other organizations. Simons’s (1995) definition is based
on the notion that organizations are multifaceted. They are also social systems, col-
lections of individuals bound together to meet personal and social needs. Group
norms and patterns of power and influence affect internal decision processes.
Organizations are also sets of relationships among self-interested participants, each
of whom is balancing personal well-being and organizational needs (p. 13).

Control in organizations is achieved in many ways, ranging from direct surveil-
lance to feedback systems to social and cultural control (Simons 1995, p. 5).
Similarly, in the management literature, many definitions of control with differing
theoretical perspectives can be found. Many researchers accepted that control means
different things to different people. Chua et al. (1989, p. 4), for example, articulated
three distinct meanings of control as follows:

1. As ameans of steering or regulation, which is the classical cybernetic meaning

2. As a means of domination of one or more people or groups of people by other
people or groups, which has more sociological and political overtones

3. As aprocess of the management control and power
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Thus, control can be viewed from many different perspectives. As Otley et al.
(1996, p. 6) explained, “‘control’ is itself a highly ambiguous term as evidenced by
the difficulty of translating it into many European languages.” In this chapter, the
terms control and control systems are used to mean management control and man-
agement control systems.

In the literature of management, the term “control” is often used in a comparative
sense. Control means a comparison between the planned and actual performance
together with identifying possible corrective actions. For example, according to
Stoner and Wankei (1986, p. 17), the control process of control consists of defining
desired results, .establishing predictors of results, establishing standards for predic-
tors and results, establishing information and feedback network, and evaluating
information and taking corrective action.

Such a control process requires the listing of steps consisting of very specific
goals and objectives and the measure of how well those goals and objectives are
achieved. Many academics and researchers have argued in favor of such a control
process. According to Merchant (1982, p. 43), “after strategies are set and plans
are made, management’s primary task is to take steps to ensure that these plans are
carried out, or, if conditions warrant, that the plans are modified.” Thus, the function
of control is to take measures to increase goal congruence or prevent organizational
participants from behaving in ways where goal incongruence exists.

Control is also discussed in the literature as part of the strategic implementation
process. The argument for this is that without control, proper execution of strategy
may be impossible. Anthony (1988, p. 10), for example, defined management control
as “the process by which managers influence other members of the organization to
implement the organization’s strategies.” However, this work “emphasizes the behav-
ioral aspects of control more strongly, still takes strategy as given” (Berry et al. 1998,
p. xvi). Anthony (1988, pp. 30-34) further defined strategic planning as a means of
formulating strategies. Merchant (1985, p. 3) held the view that “strategy is seen as
related to, but usually separable from, control”.

Literature reveals that control is considered a principle of management too; the
others include planning, organizing, staffing, directing, and coordination. It is
assumed that a certain degree of control is necessary to keep things on track in any
organization. Control is used as a means of ensuring that participants will do what
the organization wants to do and they will not do something that the organization
does not want to do. In the words of Merchant (1985, p. 4), control, as the word
applies to a function of management, involves influencing human behavior, because
it is people who make things happen in an organization. In other words, control
involves managers taking steps to help ensure that human beings do what is best for
the organization (original emphasis).

Otley (1989, p. 32) pointed out that . . . a great amount of management activity
seems to be concerned with influencing the behavior of others with the object of
producing desired outcomes.” Organizational participants sometimes fail to act in
the organization’s best interest so that a set of controls has to be implemented to
protect their behavior from undesirable behavior and ensure desirable actions. To
establish control over organizational participants’ behavior, adequate measures for
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both expected and actual behavior should be taken into account. Merchant (1985)
held the view that “Control is seen as having one basic function” to help ensure the
proper behaviors of the people in the organization. These behaviors should be con-
sistent with the organization’s strategy, if one exists, which, in turn, should have
been selected as the best path to take towards achievement of the organization’s
objectives.

The absence of adequate control can have many harmful organizational conse-
quences. Problems such as defective products, unsatisfied customers and workers,
inability to compete successfully in the marketplace, and weak coordination within
the hierarchy levels of the organization might be the results of poor control. On the
contrary, too much control can also be harmful for effective and efficient organiza-
tional performance. On one hand, tight control may reduce the organization’s flex-
ibility and innovation. On the other hand, it may increase the operational cost and
employee pressure. Control being a supportive activity will not directly contribute
to the value added. Accordingly, too much control may create unwanted financial
as well as behavioral consequences. Therefore, maintaining an optimal balance
between stability and flexibility through control is very important and has always
been a major challenge for organizations. With the changes in the way organiza-
tions observe measure and evaluate them, however, an obvious change in both
control mechanisms can be seen. The following sections are devoted to a brief
discussion of control systems.

The literature holds a large number of definitions of management control. The
modern views of management control originated with the influential work of
Robert Anthony who drew boundaries between management control, strategic
planning, and operational control. Anthony (1965, p. 17) defined management con-
trol as “the processes by which managers assure that resources are obtained and
used effectively and efficiently in the accomplishment of the organization’s objec-
tives.” Anthony declared that functions of managers of an organization consisted
of planning and control systems and management control was supposed to be a
linking process between strategic planning and operational control. Anthony and
Govindarajan (2004) defined control as, “The process by which managers influ-
ence other members of the organization to implement the organization’s strategies”
(p- 7). Garrison and Noreen (2000) suggested a different definition of management
control as follows: “those steps taken by management that attempt to increase the
likelihood that the objectives set down at the planning stage are attained and to
ensure that all parts of the organization function in a manner consistent with orga-
nizational policies” (p. 378).

4.3 Enterprise Risk Management (ERM)

ERM is a data-intensive process that measures all of a company’s risks. This
includes providing managers with an understanding of the full array of a company’s
risks including financial risks, investment-oriented risks, operations-based risks,
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and market risks, as well as legal and regulatory risks for all of the locations in
which a company operates or invests (Peterson 2006). Risk can also be a result of
political or social conditions in locations where a company has operations, suppli-
ers, or customers (Egelkraut et al. 2005). Risk to a company’s reputation is also an
important aspect and element of ERM (Ruquet 2007).

In each of the risk areas, there are two primary types of risks that companies face:

¢ External risk
e Manufactured risk

External risk is the risk of events that may strike organizations or individuals
unexpectedly (from the outside) but that happen regularly enough and often enough
to be generally predictable.

Manufactured risk is a result of the use of technologies or even business practices
that an organization chooses to adopt. A technological risk is caused or created by
technologies that can include trains wrecking, bridges falling, and planes crashing
(Giddens 1999). Business practice risk is caused or created by actions which the
company takes which could include investing, purchasing, sales, or financing
customer purchases.

ERM analytical models should encompass both external and manufactured risks
which can be identified through historical analysis as well as reviews of current
operations and exposures (“Expect the Unexpected,” 2009). Once identified, risks
can be validated through discussions with corporate executives, operations manag-
ers, production managers, and business unit executives. In addition to gaining a
better understanding of risks the overall health of a company should be assessed
(Coccia 2006; Panning 2006).

Investment advisors, institutional investors, and credit rating agencies are add-
ing to the pressure for companies to develop ERM systems and disclose their risks
(Karlin 2007). ERM enables top managers of a company to aggregate, prioritize,
and effectively manage risks while enabling business unit managers to improve
decision making in operations and product management (Kocourek et al. 2005). In
managing risks there are several options that corporate executives can take includ-
ing accepting, preventing, mitigating, transferring, sharing, or avoiding the risks
(Egelkraut et al. 2005).

The ERM process can also support strategic planning activities as well as pro-
vide insight into alternative business practices and goals (Millage 2005). One of the
biggest challenges in implementing ERM strategies is to make sure that selected
analytical methods are appropriate for the type and size of organization to which
they are being applied (Milligan 2009). ERM strategies and models as well as the
utilization of ERM analyzes will vary with corporate culture, business goals, and
risk management objectives. This means that a one-size-fits-all approach towards
ERM is not likely to be successful (Lenckus 2006).

Risk and uncertainty are an inescapable part of investing. Fredman and Wiles
(1998) called risk “the possibility of loss, damage, or harm” where risk depends
on the individual and the individual’s appetite or tolerance for risk. Managing risk
is very important for successful long-term investing. Investors can use various
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strategies such as diversification and asset allocation to reduce risk. Ultimately,
the investor must compare financial objectives to the risk and return rates of
investments.

5 Primary Data Analysis

While structuring the research, the grounded theory approach was chosen to iden-
tify the Enterprise Flexibility, Enterprise Controllability, and Enterprise Risk
Parameters. Thirty-two industry experts were selected and interviewed to identify
the pattern. Once the pattern is identified, the parameters were segregated. Delphi
methodology was applied followed by statistical t-test analysis to select and
establish the factors.

The study was conducted over a period of 1 month interviewing experts across
various industries covering several sectors. Consent was obtained and a copy of the
signed consent form was given to each participant. Two face-to-face interviews were
conducted with each of the 32 study participants. Interviews lasted 60-90 min and
were conducted at intervals convenient to the participant (i.e., usually 2040 min).

The first interview with each participant was exploratory in nature and involved
open-ended questions. At the start of the study, participants were asked general open-
ended questions, in order to abide by the grounded theory methodology stance of
limiting the influence on participants of previous theoretical constructs of caring
(Strauss and Corbin 1990a, b). Furthermore, in grounded theory methodology, it is the
incoming information from participants that sharpens the focus of the research ques-
tion and related general questions (Strauss and Corbin 1997).

One reason for this practice is that in grounded theory methodology, the incom-
ing information from participants determines the information sought. This is
referred to as theoretical sampling (Strauss and Corbin 1990a, b). In the study, theo-
retical saturation of data was achieved with 32 participants (Full list of parameters
identified is shown in Appendix 3).

A tentative preliminary model emerged from the first round of interviews with
each of the participants. The second interview was used as an opportunity to affirm,
modify, add, clarify, and elaborate on what was said in the first interview. The ques-
tions were based on the information introduced by participants during the first round
of interviews and were effective in checking the content areas introduced and for
verifying the emerging output.

5.1 Profile of the Sample

Thirty-two industry experts were identified. Out of 32 experts, 7 belong to
countries outside India. Most of the respondents belong to the top management
level (CXOs).
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Information provided by participants earned its way into the theory when
constant comparisons of data revealed the repeated presence of specific content
areas in actual participant data. In grounded theory methodology, this is referred
to as the constant comparison method of data analysis (Strauss and Corbin
1990a, b, 1998).

In our study, the constant comparison method of data analysis was accomplished
by constantly comparing new information with previously identified information
(Rinaldi 1995). This was to identify information that was repeatedly present and
relevant to participants. These questions were asked to identify (1) categories, (2)
relationships between and within categories, and (3) a central phenomenon or core
category around which all the other categories revolved.

Through the constant comparison of data, categories that needed further refine-
ment and development were identified and developed. Each happening, incident,
idea, and event were given a name or conceptual label that represented what was
happening in the data (Strauss 1987). Interviews were transcribed on the left-hand
side of the transcript page. Then the categories identified were transcribed on the
right-hand side of the transcript. A file folder, labeled according to the category
identified, was established and copies of the corresponding section of interview
transcript were placed in the folder. As new data were compared with previous
data, different levels of codes or labels, corresponding to different levels of the
theory (i.e., concepts, categories, subcategories, and basic social processes), were
developed. Consequently, as conditions change, it is expected that the theoretical
formulation presented will also change in order to reflect new conditions, different
settings, and diverse samples (Fig. 11.2). Therefore, one of the limitations of the
study is what cannot be found in the actual data at the time of the study (Strauss
and Corbin 1997).

6 Delphi Method: Selecting Enterprise Flexibility,
Enterprise Controllability, and Enterprise
Risk Parameters

The original Delphi method was developed by Norman Dalkey of the RAND
Corporation in the 1950s for a US-sponsored military project. Dalkey states that the
goal of the project was “to solicit expert opinion to the selection, from the point of
view of a Soviet strategic planner, of an optimal U.S. industrial target system and to
the estimation of the number of A-bombs required to reduce the munitions output
by a prescribed amount” (Dalkey and Helmer 1963, p. 458). Rowe and Wright
(1999) characterize the classical Delphi method by four key features:

* Anonymity;
e Jteration;

¢ Controlled feedback; and
» Statistical aggregation of group response
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Some (Rowe and Wright 1999) suggest that only those studies true to their
origins that have the four characteristics should be classified as Delphi studies,
while others (Adler and Ziglio 1996; Delbecq et al. 1975; Linstone and Turloff 1975)
show that the technique can be effectively modified to meet the needs of the given
study. Perhaps a distinction might be made by using the term Classical Delphi to
describe a type of method that adheres to the characteristics of the original Delphi
as summarized by Rowe and Wright (1999).

The Delphi process has been comprehensively reviewed elsewhere (Adler and
Ziglio 1996; Delbecq et al. 1975; Linstone and Turloff 1975), and so I present only
a brief overview of how I have used the Delphi in this study (Fig. 11.3).
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Fig. 11.3 Three-round Delphi process

(i)

(ii)

(iii)

Develop the Research Question — The research question is derived by a number
of ways. For example, it might be codeveloped by the student with the help of
the supervisor, or the researcher’s own industry experience often contributes
to his interest in the research area. A review of the literature is also conducted,
among other things, to determine if a theoretical gap exists. Often pilot studies
are undertaken for numerous reasons: (i) identify the problem, (ii) conceptu-
alize the study, (iii) design the study, (iv) develop the sample, (v) refine the
research instrument, and (vi) develop and test data analysis techniques
(Prescott and Soeken 1989). Completing a pilot study can also help ascertain
the relevance the research question has to industry; some supervisors strongly
favor applied rather theoretical research.

Design the Research — After developing a feasible research question, we
begin designing the research from a macro to a micro perspective. Typically
we review different research methods (both qualitative and quantitative) and
after considering the pros and cons of each, we select the most promising
method(s) to help answer our research question. The researcher would select
the Delphi method when he/she wants to collect the judgments of experts in a
group decision-making setting. Both qualitative and quantitative methods can
be used in the Delphi process. The Delphi method may be only one component
of the research project; for example, the Delphi outputs may be verified and
generalized with a survey.

Research Sample — Selecting research participants is a critical component of
Delphi research since it is their expert opinions upon which the output of the
Delphi is based (Ashton 1986; Bolger and Wright 1994; Parent€ et al. (1984).
There are four requirements for “expertise”: (i) knowledge and experience
with the issues under investigation, (ii) capacity and willingness to partici-
pate, (iii) sufficient time to participate in the Delphi, and (iv) effective com-
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(iv)

)

(vi)

(vii)

(viii)
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munication skills (Adler and Ziglio 1996). Since expert opinion is sought, a
purposive sample is necessary where people are selected not to represent the
general population, rather their expert ability to answer the research questions
(Fink and Kosecoff 1985). The student may need some help from the
supervisor to identify the initial group of experts but may use the “snowball”
sampling technique to generate subsequent participants (Hartman and
Baldwin 1995; Mason 1996).

Develop Delphi Round One Questionnaire — Care and attention needs to be
devoted to developing the initial broad question which is the focus of the
Delphi because if respondents do not understand the question, they may
provide inappropriate answers and/or become frustrated (Delbecq et al.
1975). Sometimes, the purpose of the first round Delphi is to brainstorm
(Schmidt 1997).

Delphi Pilot Study — A pilot study is sometimes conducted with the goals of
testing and adjusting the Delphi questionnaire to improve comprehension and
to work out any procedural problems. The researcher may also pretest each
subsequent questionnaire. The Delphi pilot is especially important for inex-
perienced researchers who may be overly ambitious regarding the scope of
their research or underestimate the time it will take a Delphi research participant
to fully respond to the Delphi survey.

Release and Analyze Round One Questionnaire — The questionnaires are dis-
tributed to the Delphi participants, who complete and return them to the
researcher. The results of Round One are then analyzed according to the
research paradigm (e.g., qualitative coding or statistical summarizing into
medians plus upper and lower quartiles). Reality Maps can also be developed
and shared with the Delphi participants. Reality Maps are graphical represen-
tations of the key constructs under investigation. They depict reality from the
participant’s perspective and often illustrate interactions, causes and effects,
process flow, and other aspects of their reality. Reality Maps can greatly
improve understanding and facilitate the emergence of collective intelligence
in subsequent rounds about the topic under investigation (Lindstone and
Turloff 1975).

Develop Round Two Questionnaire — The Round One responses are the basis
with which to develop the questions in the Round Two Questionnaire.
Depending upon the research goals, the researcher may direct the focus of the
research or be directed by the opinions of the participants. If the purpose of
Round One was to generate a list, then it is common to pare down that list in
Round Two (Schmidt 1997).

Release and Analyze Round Two Questionnaire — The Round Two
Questionnaire is released to the research participants and, when completed,
returned for analysis. However, the participants are first given the opportunity
to verify that the Round One responses did indeed reflect their opinions and
are given the opportunity to change or expand their Round One responses
now that the other research participant’s answers are shared with them.
Ranking and rating the output of the first round is common (Schmidt 1997).
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Continuous verification throughout the Delphi process is critical to improve
the reliability of the results (Adler and Ziglio 1996; Delbecq et al. 1975;
Linstone and Turloff 1975) and should be factored into the research design.
Again, a similar process of analysis is often used in Round Two.

(ix) Develop Round Three Questionnaire — The Round Two responses are used to
develop the Round Three Questionnaire with additional questions to verify
the results, to understand the boundaries of the research, and to understand
where these results can be extended. Typically, the questions become more
focused on the specifics of the research at each round.

(X) Release and Analyze Round Three Questionnaire — The final round of analy-
sis is conducted following a similar process used to analyze the data in
Rounds One and Two; use the appropriate technique for the question type
(e.g., coding for open-ended, qualitative questions). Again, the research par-
ticipants are given the opportunity to change their answers and to comment
on the emerging and collective perspective of the research participants. The
process stops if the research question is answered — for example, consensus is
reached, theoretical saturation is achieved, or sufficient information has been
exchanged.

(xi) Verify, Generalize, and Document Research Results — The Delphi results are
verified (usually continuously through the Delphi) and the extent the results
can be generalized are also investigated.

The Delphi was conducted over 32 samples (experts) and please find below the
parameters selected after two rounds of Delphi.

6.1 General Pattern

1. Flexibility can be measured in three areas — Options, Change Mechanisms, and
Freedom of Choice.

2. All risks can be categorized into two major types of risks — risk of not having
flexibility and risk of having flexibility.

3. Controllability parameters can be classified into two groups: (1) internal in the
system (known as the self-governance) and (2) external (this is controlled from
outside the system) (Fig. 11.4).

6.2 Flexibility Parameters

The following flexibility parameters were selected through the Delphi study

(i) Productivity
(i) Dynamism
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® Controllability parameters can
be classified into two groups 1)
Internal in the system (Known
as the self povernance) 2)
External (This is controlled from
outside the system).

m Allrisks can be categorized into
two major types of risks: Risk of
not having flexibility and Risk of
having flexibility

B Flexibility can be measured in
three areas: Options, Change
Mechanisms and Freedom of
Choice.

Fig. 11.4 Flexibility, controllability risk confluence pattern bar diagram

(i)
@iv)
)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)

(xii)

(xiii)

(xiv)

(xv)

(xvi)

Flexi-Structure

Adaptability to change

Change Management Procedure

Manufacturing Process flexibility

Sales Flexibility measured by time to respond to a change in the market
Market-side flexibility

Supply side of people — the variability is in the general economic
conditions.

Measure of On-time Delivery

Sensitivity to the Quality requirement

Learning Environment measured by the number of initiatives taken to create
the Learning Environment

Flexibility lies in Business Direction, i.e., allocation of investments across
new and old product portfolio, flexibility in Business Direction (e.g., make
vs. buy).

Flexibility is resilience in customer handling, i.e., openness to customer que-
ries and complaint management across channel (e.g., services handled
equally when request placed telephonically, on the web-channel, at the
retail store).

Flexibility in Leadership (in a complex case)

Supply Chain Flexibility — demand and supply lines should have sufficient
flexible capacity to absorb business demands (Fig. 11.5).
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Fig. 11.5 Flexibility Parameters bar diagram

6.3 Controllability Parameters

189

The following controllability parameters were selected through the Delphi study.

(i) Financial System (Triple Audit System — internal, external, and statutory).
(ii) Clearly laid down authority and responsibility metrics.

(iii) Importance of Vigilance department.

(iv) Tools like Performance, Coaching, and Development systems to control the

pockets of lower performance and/or morale before it is too late.

(v) Adherence to Information Governance Policy (information leakage is

restricted).
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Fig. 11.6 Controllability Parameters bar diagram

(vi) Quality Assurance in purchase.
(vii) Monitoring/measuring aberrations from normal result of process input and
output.
(viii) Margins/Accounting Ratios.
(ix) Order book, pipeline, and conversion ratio.
(x) Govt. Regulation (Fig. 11.6).

7 Risk Parameters

The following risk parameters were selected through the Delphi study.

(i) Multitasking may affect output because people may not be good in every
area. Expertise may be in one field and may not be that good in other
(People Risk).

(i1) Attrition can be termed as loss of knowledge.

(iii) Data Dependency and sanctity of data can be a big threat to the organization.
(iv) Rate of Change of Decisions.
(v) SCM turnover ratio.
(vi) Political uncertainty.
(vii) Monetary policies and cost of finance.
(viii) Risk of Lending because of diversified portfolio.
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Fig. 11.7 Risk Parameter bar diagram

(ix) Technology Risks — obsolescence of a company’s main technology
platform.

(x) Financial Risks — these are standard for any company (over leveraged, high
debt ratio impacted by high interest rates, etc.) (Fig. 11.7)

8 Inferences from t-Test

Established flexibility, controllability and enterprise risk confluence patterns

are as follows:

Flexibility can be measured in three areas — Options, Change Mechanisms, and
Freedom of Choice. All risks can be categorized into two major types of risks:
risk of not having flexibility and risk of having flexibility. Controllability
Parameters can be classified into two groups: (1) internal in the system (known
as the self-governance) and (2) external (this is controlled from outside the
system).

Established Flexibility Parameters are as follows:

Productivity; Dynamism; Flexi-Structure; Adaptability; Change Management
Sensitivity; Flexi, Manufacturing; Flexi, Sales; Economic Indices, Market-side
Flexibility; Supply side of people; On-time Delivery; Sensitivity to Quality require-
ment; Learning Environment; Business Direction, allocation of Investments;
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Fig. 11.8 Identified, selected, and established Flexibility Parameters (the number signifies
absolute number of respondents agreed to accept the parameters — considerable amount of consen-
sus were achieved after three rounds of Delphi method)
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Fig. 11.9 Identified, selected, and established Controllability Parameters (the number signi-
fies absolute number of respondents agreed to accept the parameters — considerable amount of
consensus were achieved after three rounds of Delphi method)

Customer Relationship Management; Flexibility in Leadership; Supply Chain
Flexibility (Fig. 11.8)

Established Controllability Parameters are as follows:

Financial Audit; Authority Responsibility Matrix; Vigilance; Performance Development
Tool; Information Governance; Quality Assurance; Monitoring; Accounting Ratios;
Sales Conversion Ratio; Govt. Regulation (Fig. 11.9)
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Fig. 11.10 Identified, selected, and established Risk Parameters (the number signifies absolute
number of respondents agreed to accept the parameters — considerable amount of consensus were
achieved after three rounds of Delphi method)

Established Enterprise Risk Parameters are as follows:

Multitasking; Attrition; Data Dependency; Rate of Change of Decisions; SCM turn-
over ratio; Political uncertainty; Monitory Policy; Risk of Lending; Technology
Risk; Financial Risk (Fig. 11.10)

9 Synthesis of Learning and Proposed Parameters

The need for flexibility in management, both at the theoretical and practical levels,
has been emphasized by researchers as well as practitioners. There are multiple
connotations attached with the concept of flexibility, in different situations.

It implies openness in thinking, adaptiveness to environment, responsiveness to
change, versatility of action, contingency, nonrigidity, variability of parameters and
specifications, multiplicity of process setting, freedom, liberalization, informal attitude,
adjustment, compromise, autonomy of function, agility in action, resilience in systems,
elasticity, looseness, customized or tailor made solutions, and broadening of mind. This
is only a representative list and many more connotations of flexibility can be identified.

9.1 Limitation of Research

The research is contextual and covers only some part of the industries. Though more
than 25 % of the respondents belong to different countries but most of the respon-
dents and industry experts belong to North India.
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To form a comprehensive view of organizational flexibility, controllability, and
enterprise risk parameters, the sample size needs to be big and should cover differ-
ent regions of India and world pertaining to various industries.

9.2 Future Research Area

Literature in organizational flexibility mostly caters to the work done in European
Business Environment. The literature is still lacking of comprehensive modeling
which explains the relationships between its key variables and consequent side
effects of such iterations. Exploring these interactions and the dynamic adaptation
processes towards the desired adjustment would lead to frame a model which would
explain organizational preparedness to response with the change and its adoption
model. This idea of flexibility controllability equilibrium model and its adoption
framework are the main motivation of the future research.

10 Concluding Remarks

The main objective of the research work was to identify the organizational flex-
ibility, controllability, and enterprise risk parameters considering the complex
paradoxical business scenario. The research reflects dynamic interplay between the
thesis and antithesis. The change drivers can be depicted as risk parameters. The
continua reflecting the thesis and the antithesis call for synthesis of two extreme
business behaviors.
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Chapter 12
Graceful Migration of Agile Systems Across
Next-Generation Life Cycle Boundaries

Rick Dove and Garry Turkington

1 Introduction

Something different is happening. Military enterprise, reacting to next-generation
warfare, sees the need for a new infrastructure strategy. Net centricity and force
transformation encompass that plan (Cebrowski 2004; Research 2003). Business
enterprise, reacting to next-generation competition, sees the need for a new infra-
structure. Service-oriented architecture and web services encompass that plan
(OASIS n.d., W3C 2004).

Both next-generation approaches exhibit a significant distinction from the
succession of last generations preceding them: they include the promise of infra-
structures that will migrate through continuous change hereafter, putting an end to
the traditional scrap-and-replace next-generation progression strategy.

War and competition are situated in a world of continuously increasing complex-
ity. Complexity is a word with many interpretations — here it is used to mean more
considerations for a system to deal with, e.g., technologies, interconnections,
requirements, situational surprises, and opportunities. What business and military
enterprises have recognized is that situational change is an accelerating continuous
function, and discreet next-generation realignments, as shown in Fig. 12.1, are now
leaving gaps of unacceptable inadequacy.

The value propositions for both force transformation and service-oriented
architecture is the realization of an agile enterprise that coevolves with an unpre-
dictable continuously changing future:
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¢ Arthur K. Cebrowski, Director, Force Transformation (Cebrowski 2004): “...we
are on course to transform our military into an agile, network-centric, knowledge-
based force capable of conducting effective joint and combined military
operations against all potential future adversaries.!...Transformation is foremost
a continuing process. It does not have an end point. Transformation is meant to
create or anticipate the future. Transformation is meant to deal with the co-
evolution of concepts, processes, organizations and technology.”?

¢ NASCIO Research Brief (NASCIO 2006): “Service Oriented Architecture: An
Enabler of the Agile Enterprise ... Imagine the ability to pick and choose business
and technology services. To be able to trade out services based on organizational
re-design, new strategic intent, legislative requirements, or business process mod-
ifications. It is a whole philosophy about sharing, decoupling business processes
from technology, to enable a fluid enterprise that can change and change quickly.”

Systems that can migrate across these next-generation gaps seamlessly have
clear value. Such systems were the subject of an industry-collaborative study (Nagel
et al. 1991; Dove 1992) in the 1990s initially focused on manufacturing enterprise
agility and later broadened to encompass agility in enterprises and systems of all
kinds. Interest in such systems has continued to grow: most recently with the (Upton
and Staats 2008) excellent depiction of a foreign bank’s agile business-software
infrastructure and (Engel and Tyson 2008) suggesting a new way to value and jus-
tify adaptable architecture options.

Some background context on the work reported here is useful. In 2006, the
increasing interest in agility as a desired enterprise and system characteristic
spawned a four-course graduate certificate in Agile Systems and Enterprises at
Stevens Institute of Technology and initiated related research. The Stevens program

! Cebrowski 2004, opening page of document: Message from the Director, Office of Force Transformation.
*Ibid, p. 8.
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emphasizes fundamental domain-independent architecture and design principles
that enable agility in systems of any kind, collectively referred to here as Response
Ability Principles — or RAP? for convenience. Discussed in the next section, RAP
encompasses a set of domain-independent architectural principles of structure and
strategy that enable agile systems.

The work reported here is a continuation of work reported in Dove and Turkington
(2008), which cast agile-system-development methods into the RAP model of
domain-independent agile systems and then looked at how the resulting architecture
could inform and influence a migration from agile development into agile opera-
tions within the system life cycle. That paper concluded by indicating a number of
areas for further investigation. One of the areas suggested was to continue the inves-
tigation of the RAP migration concept, with a focus on agile systems migrating
across next-generation boundaries.

A search for suitable exemplar systems that have migrated successfully across
next-generation boundaries was conducted. The principle criteria for suitableness
were broad and general familiarity, so that distracting system explanations could
be avoided and migration issues and concepts could be the focus. It was also
decided that more than one system should be examined and that they should not be
in the same domain, in order to help obtain domain-independent abstractions.
Three systems ended up on the short list: audio/video home entertainment, the
Internet, and a company known to the authors that went through major business
model evolutions.

To note is that all three systems fit the general signature of plug-and-play (infra-
structure) drag-and-drop (components) characteristic of RAP-based agile systems.
No attempt was specifically made to find successful cross-generation migration in
systems that do not exhibit this characteristic signature, and no suggestion is made
here that such systems do not exist.

Preliminary investigation of all three systems found the company example
questionable as a useful migration example — its financial performance has dete-
riorated recently and it was felt that this fact would obscure the successfulness
of its operational migration. Home entertainment and Internet systems fared
much better, appearing to provide a sufficiently different system-domain view
for effective abstraction while being common enough for broad familiarity.
Virtually everybody interacts with both of these systems to some extent, though
generally at a more intimate level for home entertainment than Internet for
many. A long ongoing migration, home entertainment systems today may con-
tain components that were new technologies 50 years ago, integrated comfort-
ably with new capabilities unimagined 5 years ago. More immediately, the
Internet is in early stages of migration to a new packet protocol known as IPv6
(Internet Protocol version 6), which greatly expands urgently needed additional
addressing capacity (Beijnum 2007, 2008).

3Response Ability Principles encompass research initiated at Lehigh University’s Agility Forum in
the 1990s and later detailed in Response Ability (Dove 2001).



202 R. Dove and G. Turkington

The objective is to employ these two systems as exemplars for migration-enabling
purposeful system design. Arguably both of these systems were not designed initially
with long-term broad-scale migration, of the magnitude they are delivering, as a
specific requirement. This quality materialized, undoubtedly through nurturing, as a
fortuitous accident. For sure, the current tools of RAP theory were not formally
employed in the design of these systems. How would these systems fair when cast as
domain-independent RAP models?

It is one thing to view these systems through the lens of RAP and another to ask
if that view illuminates the issues of agile-system migration across next generations
usefully. This, then, is the second question to resolve.

Finally, if RAP modeling provides a clear view of migration-enabling concepts,
how might that view inform purposeful attempts to build migration-enabled
systems, such as force transformation and SOA (service-oriented architecture).

In summary, three questions drove the work reported here:

1. Can RAP tools model and depict the migration of component stereo to today’s
home entertainment and the migration of the Internet from an IPv4 to an IPv6
infrastructure?

2. Can RAP casting of these two systems inform the understanding of migration in
agile systems?

3. Might this RAP viewpoint of agile-systems migration inform the in-process
developments of SOA and force transformation as agile systems?

The second section, next, describes the sources and nature of the tools employed
in seeking answers to these questions. The third section describes the process
and results of pursuing these questions. The fourth section discusses the results and
implications. The fifth and final section presents some conclusions and suggests
potential further work illuminated by this effort.

2 Experimental Set-up

Answering the three questions was conducted as an exploratory experiment. A suit-
able set of RAP-modeling tools was selected, the literature was consulted to synthe-
size an Internet migration characterization, the home entertainment characterization
was a refinement of common knowledge, and trial runs were conducted before
the sought-after architectural conceptual patterns emerged. This section describes
the source and nature of the modeling tools.

Agility as a system behavior is defined here in the broad terms intended by the
1991 Lehigh study (Nagel et al. 1991; Dove 1992; Goldman et al. 1995) that put
the word into play: effective response under conditions of uncertainty. Subsequent
research recognized that practicing such agility requires at least three aspects:
situational awareness, decisive choice making, and the ability to respond. This
latter aspect appeared to be the principle stumbling block observed in enterprise
systems at that time. This drove a research focus at the Agility Forum on
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discovering architectural structure and strategy principles that would enable highly
adaptable enterprise systems. This aspect of agile systems was later dubbed
Response Ability and is detailed in domain-independent terms in Dove (2001).
The work here deals only with this third architectural aspect of agile systems.

RAP-based architecture currently encompasses seven thought-guiding frame-
works: response requirements categories (2x4 elements), response performance
metrics (4 elements), functional design principles (10 elements), design quality
principles (3 elements), system integrity responsibilities (4 elements), an overarch-
ing architectural philosophy (3 elements), and a conceptual pattern. All except the
recent addition of design quality principles are dealt with at length in Dove (2001)
and perhaps more accessibly and briefly in Dove (2005).

The conceptual pattern of RAP architecture employed here* is one of drag-
and-drop components/modules in a plug-and-play infrastructure. The overarching
architectural philosophy is reusable components reconfigurable in a scalable
infrastructure. Components are encapsulated one-to-one physical and functional
units. Infrastructure has two parts: a passive part that provides standards (rules) for
connectivity and interaction among components and an active part that consists of
four specific integrity responsibilities for maintaining and sustaining readiness for
unpredictable system response needs.

Integrity responsibility, the “active” part of the infrastructure, will play a distin-
guishing role in determining Class 1 or Class 2 characterizations for the systems of
interest. The four integrity responsibility elements are:

1. Maintaining sufficient inventory of components ready for use (e.g., in home
entertainment: speakers, amplifiers, tuners, tape units, etc.)

2. New component addition and upgrade as new capabilities are needed (DVD units,

TIVO-like appliances, Wii, game consoles, etc.)

. Infrastructure evolution (surround sound, video, wireless, internet, etc.)

4. Assembly of components into on-demand system configurations suitable for
changing needs (movement of speakers and tuners to patio, borrowing a DVD player
from the family room system for the bedroom system, etc.)

(O]

Four of the seven RAP frameworks are employed in the work reported here: the
3-element architectural philosophy, the migration element of the 2x4 response
requirements categories, the 4-element integrity responsibilities, and the plug-and-
play/drag-and-drop conceptual pattern. In addition, the class distinctions between
reconfigurable and reconfiguring agile systems are employed. Thus, system charac-
teristics will be cast in the conceptual pattern of drag-and-drop components in a
plug-and-play infrastructure of passive standards and active responsibilities. Exploring
application of the other frameworks appears promising but is left to subsequent work.

“Dove (2007) distinguishes agile systems as reconfigurable (class 1) and reconfiguring (class 2).
The drag-and-drop/plug-and-play pattern is most naturally associated with class 1 (reconfigurable)
agile systems, as the four integrity responsibility elements of the active infrastructure are typically
peopled rather than systemic.
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Table 12.1 Reactive and proactive response requirements categories

Reactive response domains Proactive response domains

Correction — rectify a dysfunction Creation — create/eliminate things during operation

Variation — accommodate variable Improvement — improve performance metrics over
situation parameters time

Expansion — add/subtract capacity Migration — change the infrastructure significantly

Reconfiguration — reorganize internal Modification — add/subtract capability
relationships

The 2 x4 response requirements categories are shown in Table 12.1. The purpose
of this framework is to stimulate and organize the identification of different types of
response requirements a system must be prepared to cope with effectively. Migration
is one of the four proactive response domains and is defined in (Dove 2001) as

Foreseen, eventual, and fundamental change. Issues are generally associated with changes
to supporting infrastructure or transitions to next generation replacements.’

RAP thus characterizes migration as a life cycle concept for systems that hold
their own in an environment of continuous situational change. The life cycle of such
a system loses much of its traditionally separate stages of life cycle, characterized®
as a sequential transition through concept, development, production, utilization,
support, and retirement, and instead paces situational change with continued
augmentation and evolution throughout an extended life cycle, seamlessly crossing
traditionally terminal retirement boundaries into next-generation service.

Within a single generation life cycle, we have argued previously (Dove and
Turkington 2008) that the distinction between development and operational stages
of a system can be one of perspective rather than substance, if both exhibit a con-
tinuum of the key agile characteristics of reconfigurable components in an evolvable
infrastructure. For a system to realize the benefits of agile development and opera-
tional agility, its progression through the intra-system life cycle stages must be a
gradual and continuous change as the nature of the components and the agents of
integrity responsibility, the active portion of infrastructure, change.

Finally, the conceptual pattern depicting drag-and-drop/plug-and-play functional
architecture is shown in Fig. 12.2 for class 1 and class 2 agile systems. Note that the
differences are minor and limited to the integrity responsibilities of the active
infrastructure.

More and more systems today are experiencing increasingly frequent changes in
their environment — be it organizational, market, technical, strategic, or otherwise.
The need to respond with improved services quickly and effectively is less tolerant
of a retirement and replacement strategy. Agile systems are seen as the facilitator of
responsive component reconfiguration as well as infrastructure augmentation,
enabling graceful migration into next-generation capabilities.

SDove 2001, p. 88.
SINCOSE 2007, p. 3.5.
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3 Procedures and Results

To explore this migration concept, we will cast the two chosen systems into the RAP
conceptual pattern. The anticipation is that this will identify and provide a clear
picture of the migration-enabling elements. This section will address question 1.
Questions 2 and 3 will be addressed in the discussion section that follows later.

3.1 Home Entertainment

Since the 1950s, the home entertainment nee component-stereo industry has seen
many migration events, but the underlying infrastructure concepts have remained
constant throughout. Though technological advances have occurred in all types of
components, the fundamental approach to physical and functional connectivity has
remained conceptually constant. The core components of home entertainment sys-
tems center around the amplifier and speakers, into which multiple content-source
components connect. Though vacuum tubes have given way to transistors and vinyl
records to cassettes and on to compact discs, the role and nature of the infrastructure
and the general method of connectivity have remained constant. Users could
upgrade their system largely on their own schedule and according to tastes and bud-
get. Though a new CD player would be used to best advantage with an amplifier and
speakers of similar quality, such was not required. This permitted a variety of sys-
tem configurations ranging from the small and compact bedroom systems to the
ultra high-end family room systems to evolve asynchronously and independently of
technology developments and the choices made by other system owners.

As depicted in Fig. 12.3, the leading edge migration underway currently is aug-
menting the infrastructure to accommodate online and multimedia capabilities.
Amplifiers began servicing five or more channels with a like number of speakers
previously, about the same time as TV integration changed the system designation
from HiFi stereo to home entertainment centers. That migration also brought
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Fig. 12.3 Characterization of home entertainment system migration

component interconnect routing that bypassed the previous central role of the
amplifier with direct connections between TV video-input and CD/DVD video
sources. For historical purposes the initial generation attempts to depict the reel-
to-reel audio tape deck era. Now digital video storage and online Internet content
are shown as the new generation of infrastructure accommodation, which also
includes gaming consoles, Wii devices, and the current explosion of innovation.
Though prior era components may be used as part of the newer systems, it is not
possible to accrue the benefits of these new capabilities without augmenting the
infrastructure of the previous generation.

Figure 12.3 depicts the casting of the home entertainment system in the RAP
conceptual pattern image. Question 1 appears to be answered in the affirmative: Can
RAP tools model and depict the migration of component stereo to today’s home
entertainment?

Pools of component varieties are depicted independent of life cycle or time of
employment. As it was not felt germane, no attempt was made to depict the
inception of new component pools or the evolution of component technologies and
diversity within those pools over time, though such could easily be accommodated
by showing perhaps three pools of pools, to roughly coincide with the three
time-period configurations. Though no attempt is made to be comprehensive with
categories of components, the chosen depictions are representative samples to
facilitate the discussion later.

Of most interest to the migration concept, however, is the depiction of both
active and passive infrastructure. RAP defines the migration response category as
a significant change to infrastructure. The depiction identifies certain augmenta-
tions to the passive infrastructure as coincident with the transition across
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generations. This depiction is of course conceptual and does not pretend to be precise
and accurate. Its purpose is to illuminate the fundamental enabling and definitional
concepts — contributing toward a pattern language (Alexander et al. 1977; Cloutier
20006) for agile-system architecture.

The active portion of infrastructure identifies the parties responsible for system
integrity — notably the actions and sustainment of reconfigurable agility. Available
component mix is the responsibility of independent manufacturers, adding new
types of components and better technological implementations to the mix.
Component inventory is the responsibility of distribution and service channels,
such as retail stores, online catalog sales, and repair depots, with responsibility for
providing and maintaining ready-to-employ components. System configuration
responsibility lies principally with the operational system owner: adding, replacing,
upgrading, and reconfiguring components in personal systems as and when desired.
Finally, the interoperability standards and evolution of those standards that enable
and facilitate plug-and-play are the responsibilities of various standard bodies
supported by the industry. In general it is the intent to specifically designate the
key responsible parties in the active infrastructure.

The passive portion of infrastructure is conceptually depicted, with no attempt to
be comprehensive here. This part of the infrastructure is where augmentation occurs
as next-generation capabilities require additional standards.

This extended tour of the home entertainment depiction in Fig. 12.3 will alleviate
the need to do the same depth of explanation when we look at Internet Protocol
migration next.

3.2 Internet Protocol

The Internet Protocol (IP) is the basis of virtually all Internet traffic. Though most
users are unaware of its existence, it enables web browsers to access web sites,
online videos to be obtained, and email and text messaging to occur between cor-
respondents. The current version of this protocol has been in place since 1983 when
TCP/IP (Transmission Control Protocol/Internet Protocol) replaced the prior NCP
(Network Control Protocol) infrastructure. The Internet Protocol version currently
dominant is referred to as IPv4, signifying version 4.

The explosive growth of the Internet is quickly approaching the limits of IPv4
addressing capability. The protocol allows every device on the Internet to have a
unique address; but as more and more devices are added and new types of
devices become Internet-capable, the pool of available addresses dwindled rapidly.
In addition to the need for expanded addressing, security has become an issue.
The Internet was created in a closed community of academics initially, when
security was not critical, and consequently the security aspects of IPv4 are now seen
as inadequate.

The next IP version is referred to as Internet Protocol version 6 or IPv6. IPv6
provides a much greater pool of addresses, presumably better security, and other
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Fig. 12.4 Characterization of Internet system migration

functional advantages as well. The migration to IPv6, depicted in Fig. 12.4, is a
massive undertaking and must be achieved without the slightest interruption to
existing services or obsolescence of the vast installed device population.

Figure 12.4 depicts the casting of the Internet Protocol system in the RAP con-
ceptual pattern image. Again, question 1 appears to be answered in the affirmative:
Can RAP tools model and depict the migration of the Internet from an IPv4 to an
IPv6 infrastructure?

For convenience and graphic depiction brevity, we appeal to poetic license and show
the migration to TCP/IPv4 approximately at the same time as the migration to wireless
standards. Similarly, we show the augmentations of optical standards and IPv6 in time
proximity. The depictions of three configuration eras make some attempt to suggest rela-
tive sizes of component population, without concern for relative accuracies.

The passive infrastructure is represented simply — with the focus of interest on
the NCP to IPv4 to IPv6 migrations — but with the recognition that other elements
of infrastructure are migrating as well. The 1980s—1990s time frame indication on
the center configuration is an attempt to peg roughly the migration to IPv4 in the
1980s and to wireless in the 1990s. Likewise the other two configurations match
paired dates with paired protocol and media migrations.

The interest here again lies in the designation of responsibilities for the active
portion of the infrastructure. Unlike the home entertainment designations,
where local individuals were designated, here we designate communities for three
of the four responsibilities. The difference is recognition that there is more interaction
and reaction between the decisions of individual vendors and subnet owners — where
decisions by one router vendor, for instance, are likely to precipitate reactive
decisions by other router vendors, somewhat like a rebalancing when portions of an
ecology undergo a dominance change. As some vendors begin to favor IPv6 product
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creation and distribution, others are effected competitively and adjust in some
fashion. Such is the case among subnet owners as well, as more switch to IPv6
capabilities, others are pressured to respond similarly in a form of self-reorganization
or face the potential of becoming a backwater. This is not the case in the individual
decisions of home entertainment system owners to nearly the same extent. In con-
trast, the evolution of infrastructure standards for Internet Protocol is embodied in a
single central controlling organization.

4 Discussion and Implications

In this section, we address the two remaining questions: Can RAP casting of these
two systems inform the understanding of migration in agile systems, and might this
RAP viewpoint of agile-system migration inform the in-process developments of
SOA and force transformation as agile systems?

4.1 Informing the Understanding of Agile-System Migration

Components are encapsulated capabilities-based black boxes. In home entertain-
ment, for instance, components can be replaced by different brands or different
technological implementations at any time without affecting the serviceability of
the rest of the system. Components are encapsulated functionally and physically
one to one, allowing them to be inserted and deleted from a system configuration
asynchronously and independently of any other component. In some cases, a given
component may not be able to manifest usefulness if certain other components are
not present, like a DVD player present in an entertainment system without a video
display of some type; but such incomplete subgroups do not affect the ability of the
rest of the system to provide service.

This encapsulation concept is a key and necessary enabler of RAP-based agile-
system migration. Also key and necessary is the concept of augmentation to the
passive portion of the infrastructure, as opposed to retirement or incompatible
replacement of an infrastructure standard that would render existing components
incapable of interoperation.

As illuminated by the modeling exercise, old infrastructure concepts and early
vintage components are not forced into retirement and will coexist functionally with
the new; and new infrastructure pulls the usage of new capability asynchronously
with the allure of benefits, rather than pushing a forced synchronous switch. Owners
are free to choose when and which new values make sense to them, rather than
being coerced or forced into switching when satisfaction with the status quo,
untimely change, or other priorities has precedence.

This architecture has provided the home entertainment industry with a signifi-
cant level of resilience. The industry has seen numerous so-called format wars
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where several manufacturers offer competing but incompatible products that
provide a new type of capability. Some of these wars have seen a clear winner
(Compact Disc vs. Digital Audio Tape) while others have seen the new options fail
to gain market traction (Super Audio Compact Disc vs. DVD-Audio). Individual
evolution of independent home entertainment systems has virtually no impact on
the total global community of home entertainment. A next-generation replacement
approach would likely have produced many more make-or-break situations where a
single failure could have major negative economic effect.

For the IPv4 to IPv6 migration, similar factors are at play, in that different seg-
ments of the Internet have independent life cycles and consequently may be migrated
to the new version ahead of others.

The difference between a class 1 and class 2 RAP-based agile system is centrally
controlled sustainment vs. self-organizing sustainment. In one case, specific people
or committees (for instance) with centralized sustainment responsibilities can be
named; in the second case, sustainment is caused by the equilibrium-seeking self-
reorganization of decentralized interactions among autonomous agents. It is thought
that the home entertainment system fits more the model of class 1, as the owner that
configures systems very centrally controls the system configuration, and has little
effect or influence on owners of other home entertainment systems. Migration of the
Internet Protocol, in contrast, has a greater degree of coupling between the migration-
deciding agents. As subnets opt for IPv6 profiles, other interconnected subnets may
become shunned for services of lesser security or less optimal interaction.

4.2 Potential for Informing SOA and Force
Transformation Adoptions

It is observed that SOA and home entertainment environments share a characteristic
that may be useful in guiding SOA adoption plans. Both occur in relative isolation
to their greater communities and resemble a class 1 agile system. Force transforma-
tion, on the other hand, has an environmental profile more like the Internet Protocol
model. Both have sizable subgroups with interdependent couplings — looking some-
what like an ecological system in the large.

Adoption and subsequent migratory evolution of SOA within an enterprise is
largely a local decision, with little interdependence on when and what other enter-
prises choose to do. Though enterprises are increasingly networked to each other
electronically as well as strategically, SOA is largely an internal infrastructure for
enterprise IT support of business practices. Perimeter gateways of various types are
standard methods for reconciling intercompany transactions. The nature of the SOA
infrastructure nevertheless must conform to greater community common/universal
standards if maximum and sustainable access to component services of benefit is to
be realized. This raises a cautionary flag on brand-unique infrastructure employ-
ment, as well as enterprise- or brand-unique service interfaces.
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Force transformation is a massive undertaking, on many functional fronts within
each military force as well as across the many independent but interdependent mili-
tary forces of Army, Navy, Air Force, Marines, and Coast Guard. Force transforma-
tion is predicated on developing far more intimate interoperability than currently
exists. The magnitude of the effort necessarily requires an asynchronous adoption
for economic, cultural, and technological reasons as a minimum — without any
disruption of capability. The military has a tradition of controlled mandated actions
that may not serve well in either the initial adoption or the subsequent continual
evolution intended. The model of Internet Protocol migration that relies on pulling
self-organized adoption with enticing benefit, rather than forcing a change that may
be incompatible with the reality of the status quo, might well provide both eco-
nomic and speed-of-adoption advantages.

These small observations and suggestions are as far as the current work warrants,
but they have provided an interesting foundation for further investigation in follow-
on work.

5 Conclusion

This work presented a generic conceptual pattern for RAP-based agile systems
capable of depicting key agility and migration-enabling elements, independent of
the system domain. The nature of, and differences between, class 1 (reconfigurable)
and class 2 (reconfiguring) RAP-based agile systems was introduced. It was sug-
gested that the RAP conceptual pattern tool contributes toward the development of
a pattern language for agile-system architecture. Migration in a RAP-based agile
system was defined as a change to infrastructure facilitating a graceful crossing of
next-generation capability boundaries. Two RAP-depicted systems that are success-
fully providing graceful migration were explored, looking for suggestions of
domain-independent fundamental enabling concepts. Finally, it was suggested that
the fundamental concepts that appear to enable and facilitate this migration capabil-
ity might usefully inform purposeful attempts — at designing agile systems for
graceful migration across next-generation boundaries.

No claim is made that these observations and suggestions form a sufficient or
complete theory of migration in RAP-based agile systems. This work is expected to
stimulate further research and application, based on its demonstrated ability to offer
a pattern language for exploration and discussion of systems’ agility and, specifi-
cally, graceful migration across next-generation boundaries.

System life cycle concepts have served us well in system engineering under-
standings and activities. Clearly there is a time before a system exists, a time when
it is created, a time when it is in service, and a time when it no longer exists in any
functional capacity. The concepts of investment and return on investment (ROI) are
an integral part of life cycle, though usually blurred across the activity boundaries
that characterize life cycle stages.
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The pace of technology has continued to accelerate, as has the interconnection
and interaction of human society and its support systems. All have reached a speed
of change that conspires against an ROI for systems not made to freely evolve.
The result is a process of natural selection: systems built for evolution will become
the dominant concept. Some are already here, more by accident than purposeful
design. The need for systems with longer life has reached the conscious system
engineering level, and the search for understanding is underway.

Life cycle models will necessarily need updating to recognize continuous revital-
ization activity. Systems will retain identity across major functional transformations
that would have spelled retirement and replacement. ROI will likewise need new
math underpinnings as well. All are subjects for research, development, and natural
selection.

This work is part of a larger body of research exploring a RAP-based theory of
agile systems. It is stimulated primarily by promising masters and doctoral student
course-projects that warrant further collaborative development.
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Chapter 13
In Pursuit of Workflow Breakthroughs Using
“Just Enough Process Management”

Robert Zotti

1 Introduction

As defined by Rummler and Brache (1995), a business process is simply a series of
tasks that produce a product or service. They note that “most processes are cross-
functional, spanning the ‘white space’ between the boxes on the organization chart.”
From a process analysis perspective, these “white space” areas between functional
divisions are the most interesting, since they represent not only the areas where
processes are most likely to break down but also the areas where there are the most
opportunities for process improvement to occur. Organizations, they note, are only
as good as their business processes. Successfully achieving organizational goals is
largely dependent upon having effective business processes in place.

A classic problem for organizations is how to manage operations in such a way
that their infrastructure does not collapse under new demands that inevitably accom-
pany growth. A typical response to such scale-up pressures is the implementation of
sophisticated information systems to make it easier for staff members to handle
ever-increasing workloads. But one of the fundamental requirements of implement-
ing any large information system is that it should not simply automate existing
processes, particularly if those processes are inefficient or obsolete. Numerous
authors have also stated a fundamental requirement for any quality and/or process
improvement movement: senior management buy-in is essential. But what if, for
various reasons, an organization is unable to address large process improvement
plans? What if a short-term focus on getting today’s work done today dominates the
mindset in your organization? What is a manager in a small but growing organiza-
tion who believes in the long-term benefits of process management to do?
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The Just Enough Process Management concept borrows from the Just Enough
Project Management idea put forth by Curtis Cook (2005) in a book by the same
name. In the “Just Enough” approach, Cook warns against using more project
management practices than a situation calls for, citing examples where complex
methodologies were implemented on a scale that were inappropriate to the situa-
tion. A simple “initiate/plan/control/close” model of project management, he argues,
is enough to get most project managers going.

Similarly, the opening chapter of the Project Management Book of Knowledge
(PMBOK) ® (2004) notes the fact that practical limitations exist in the application
of “good project management practices.” Specifically, “good practice does not mean
the knowledge described should always be applied uniformly on all projects; the
project management team is responsible for determining what is appropriate
for any given project” (p. 4).

As the name suggests, the concept of Just Enough Process Management
differs from Just Enough Project Management in that it deals with a much
higher level of repeatability. As such, Just Enough Process Management is more
concerned with promoting a proficiency in operations that have (or can be)
largely standardized and ongoing. In contrast, Just Enough Project Management
(JEPM) deals with becoming proficient in unique undertakings that have defini-
tive starting and ending times.

This case study will explore the concept of JEPM, and the role of individuals
who practice it. JEPM concepts will also be illustrated through the experiences
of the WebCampus Division at Stevens Institute of Technology. The concept of
JEPM maintains that effective process improvement work can be accomplished
by individuals (herein referred to as JEPM managers) without the trappings of
most company-wide quality improvement programs. It assumes that, along with
normal everyday work, line managers may find it useful to perform process
improvement activities without a formal process improvement charter from
senior management. These line managers may be obliged to ignore conventional
wisdom as they make gradual progress in improving the way work in their orga-
nizations gets done. Perhaps the most important aspect of the JEPM is that it can
help build a foundation for significant breakthroughs in workflow effectiveness
and productivity. The flashpoint for such a breakthrough may be the rare project
or initiative, such as the implementation of new business plan, a new informa-
tion system, or, in the case of WebCampus, the redevelopment of the online
learning website.

This case study focuses on the use of a JEPM approach during the transition of
the WebCampus division from a “Pioneer Mode,” where workflow processes were
sometimes implemented in an ad hoc fashion, to a “Settler Mode,” where workflow
processes became more institutionalized. Significant efforts were made to have
more efficient and better documented business processes that are well understood
by participants and can be more effectively automated without becoming inflexible.
The author, having started in this division in 2003, continues to play a central role
in this ongoing transition and the use of JEPM.
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2 Limitations

No claim is made that this study has been verified by statistical empirical evidence.
The empirical evidence in this chapter comes primarily from a single organization —
the WebCampus Division at Stevens Institute of Technology. Further, since the
author has himself been the director of operations of this unit for 5 years, a certain
level of bias is inevitable. However, it is reasonable to argue that rich insights have
been made possible by an up-close and personal familiarity with the business pro-
cesses and workflow of this unit, from the time it was in a start-up mode through a
critical period of growth. Prior experiences of the author in other organizations,
though not statistically significant, are nonetheless consistent with the conclusions
of this study.

Details about the business processes described in this chapter were gathered by
the author through various informal means over a period of several months. These
means ranged from simple “water cooler” conversations with workflow partici-
pants, to actually creating and documenting workflow processes in response to orga-
nizational needs. Brief questionnaires were given to a few key staff members at
Stevens who had the most direct exposure to the business processes and workflow
described in this study. The questionnaires asked for input regarding how well sev-
eral core processes have been executed over time, and what might be done to
improve them. Answers were not gathered in an ordinal or interval scale, but rather
in a rich-text manner.

3 Literature Overview

Obsolete workflow. Enormous backlogs. Angry customers. Overworked staff. Late
projects. Unmet objectives.

How big a price does an organization pay when its processes are pushed to their
breaking point by the pressure of its own growth? How much scrap and re-work
could be avoided? What productivity levels might be possible if things were just
done right the first time? These are the types of questions have long been on the
minds of managers and executives. A large volume of research has been devoted to
the concept of improving core cross-functional business processes and aligning
them with organizational goals and objectives. However, relatively little has been
written about how workers would go about doing this without a specific mandate
from senior management.

The following review of literature goes from a working definition of business
process management (BPM) to some of the contemporary views of large-scale
BPM. Studies at more granular and smaller-scale BPM are also cited.

Rosemann et al. (2006) summarize business process management as “a holistic
organizational management practice that requires top management understanding
and involvement, clearly defined roles and decision processes as part of BPM
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governance, appropriate BPM methodologies, process-aware information
systems, educated and well-trained people, and a culture receptive to business pro-
cesses.” They propose a maturity model to help companies assess their BPM profi-
ciency, benchmark their efforts against others, and develop plans for improving
their BPM programs. This model is based on both the Software Engineering
Institute’s CMM framework and a group of six BPM maturity factors: strategic
alignment, governance, methods, information technology, people, and culture.

In their landmark publication “Reengineering the Corporation,” Hammer and
Champy (1993) envision companies achieving 70 % decreases in cycle time; 40 %
reductions in costs; 40 % increases in customer satisfaction, quality, and revenues;
and 25 % growth in market share resulting from “the fundamental rethinking and
radical redesign of business processes to achieve dramatic improvements.” Concerned
more with “starting over” rather than in “incremental improvement,” business pro-
cess reengineering (BPR) is a drastic top-down approach to improving organiza-
tional performance. It drastically changes the way people do their own work and how
people work with each other.

Stoddard and Sirkka (1995) classified business process reengineering initiatives
into “evolutionary” and “revolutionary” categories. Revolutionary BPR, the type
championed by Hammer and Champy, tends to produce adverse and chaotic work
environments characterized by secrecy, low employee morale, and resistance to
change. Aggressive BPR efforts, rightly or wrongly, became synonymous with cost
cutting through downsizing and layoffs. Conversely, evolutionary BPR efforts,
though less likely to produce fast “10x” improvements in performance, can help an
organization to “get started with a change program that might otherwise seem
insurmountable.”

Kaplan and Norton (1996) identified business process metrics as one of the four
fundamental elements of their “Balanced Scorecard”. Once financial and customer
goals have been defined, managers identify their most critical processes in their
“process value chain” and continually measure their performance. Specifically, this
process value chain has three components:

e Innovation: Identify current/future customer needs and develop new processes
for these needs.

e Operations: Build/deliver the product/service.

* Post-sale: Offer services after the sale to add to the value a customer receives.

Rather than focusing solely on existing operational processes (which when opti-
mized still won’t give distinctive and sustainable competitive advantages), Kaplan
and Norton advocate a close examination of the firms’ innovation and post-sale
processes. This helps to ensure that the organization is adding value for their
customers.

Ward Robert et al. (2001) provide a rare analysis of software process improve-
ment efforts in small organizations. They argue that the successful implementation of
software process improvement methods in small companies is likely to be vastly
different than at larger companies. By way of example, they cited the approach taken
by a new COO (Chief Operating Officer) of a 100-person software development
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company: “His most visible decision early on was to take the company from its
creaky ad hoc processes to a company-wide process... He was careful to emphasize
a limited number of fundamentals, such as making sure various departments shared
their plans — marketing, professional services, engineering, and so forth — with each
other and ensuring that everyone understood what the company was trying to accom-
plish.” Concluding that software process improvement initiatives should match the
needs and circumstances of the organization rather than being dictated by a theoreti-
cal model, Ward offers three simple points:

e A process is a tool, not an end. No process can, by itself, transform an ineffective
organization into an effective one.

e Processes must be simple. Complex processes that are hard to follow and diffi-
cult to update become quickly irrelevant.

* Processes must be easy to apply and easy to change.

Seacord et al. (2003) describe the long-term impacts that changing business pro-
cesses and systems can have on existing IS infrastructure. The fact that information
systems tend to expand over time to accommodate new features, workflow, and other
changes is a major contributing factor to what they call the “Legacy Crisis.” As the
amount of code that is maintained by some companies can double every 7 years,
some experts worry that the pace of an organization’s development will exceed its
support capacity. This was famously captured in their case study of an effort to mod-
ernize a 30-year-old system: “When asked if anyone understood the design of this
system, one of the lead engineers quipped: ‘Yes, but they are all dead now’” (p. 19).
This state of affairs has striking similarities to situations where new business pro-
cesses are added to an increasingly difficult to understand infrastructure.

Reijers and Mansar (2005) developed a business process redesign model for
classifying 29 generic BPR best practices against the dimensions of cost, quality,
time, and flexibility (see Fig. 13.1). They noted that any given best practice could
improve performance in one dimension but lead to a deterioration of performance
in another. Some best practices in BPR actually work against each other. For exam-
ple, “adding more process controls” to check for completeness is essentially the
opposite of removing tasks — particularly redundant tasks. Because of the trade-
offs involved in the implementation of any BPR best practice, the authors note that
“...BPR is not just about the processes themselves, but about organizational struc-
tures, personnel, technology, and communications. Focusing on the processes
themselves to the exclusion of this other important factors can lead to missed BRP
opportunities.”

There appears to be universal agreement in management literature that process
improvement involves a certain degree of culture change in organizations — which
normally requires the launch of a company-wide initiative. There are numerous
studies that deal with the difficulties in implementing the kinds of culture
changes that are needed in order to implement process improvement models and
techniques in large organizations. For example, Sikkha and Stoddard describe at
length the reengineering efforts that took place at CIGNA during the early 1990s. Some
attention has even been given to implementing modified process improvement
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Fig. 13.1 BPR framework for evaluating BRP best practices

models in smaller organizations. However, little or no attention has been given to
how process improvement can be implemented in small organizations that simply
don’t have a process improvement culture.

In some organizations and even entire industries, the commitment to quality
improvement programs such as six sigma is now a part of their culture. But the reac-
tion to such movements by managers and employees in other organizations might
be characterized as a collective shrug. Some of their comments might include: “That
wouldn’t work here,” “Our business is different,” or even “We tried this once and it
bombed miserably.” Scores of productivity enhancement plans that could not over-
come implementation difficulties have been documented. Whether these initiatives
fall victim to a lack of executive support or mid-level buy-in, impractical expecta-
tions, lack of follow-through, or incompatibility with the established organizational
culture, the fundamental questions about lost productivity remain. If the organiza-
tion cannot or will not change its culture from the top down to focus on improving
the way work gets done, what else is left? Reorganization? Downsizing? Unrealistic
demands for better results? Lowering expectations?

4 The Theory of Just Enough Process Management

It might not have to be this way. For those who are convinced that the work processes
that they are involved in can be made better and who feel empowered enough to
make such improvements without a management decree, there remains an option.
An approach of “Just Enough Process Improvement,” or the gradual adoption of
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basic process management techniques by individuals, could have both short-term
and long-term benefits. This does not call for large implementation efforts that
disrupt an already stressed work environment. It does not call for big budgets.
It does not even require senior-level managers to declare their support for the effort.
Why? Because “Just Enough Process Improvement” can be thought of as a grassroots
approach to improving the way work gets done in organizations. It can start with
just one person (as a sort of “solo process improvement” program) but will generate
enthusiasm in others as time goes on. As processes become better managed (or at
least better understood), difficult work becomes more predictable, efficient, and
measurable. Even if this is as far as an individual can push things, it still represents
a significant improvement. Being able to peer inside the “black box” of a legacy
process enables organizational learning. This is essential not only for keeping oper-
ations running smoothly during personnel turnovers but for having a better chance
at automating and optimizing the process when the opportunity presents itself at
some later date. The long-term goal of JEPM is to make itself irresistible for all
concerned.

To illustrate how JEPM can be applied, consider the natural tension that exists
when a new division is formed inside of a larger organization. New business
processes and infrastructure need to be implemented in order to get this division
moving. Among other things, this necessitates a certain amount of adjustment by
other divisions. As the new division begins to grow, the business processes that were
first implemented to support it quickly become obsolete. In order for the new divi-
sion to achieve its potential, more staff, more resources, and more scalable business
processes are needed. This calls for more mutual adjustments to be made by both
the new division and the rest of the organization. This evolution is discussed at
length by Geoffrey Moore (2002) in his research about the dangers that new high-
tech organizations face as they begin to mature.

As Moore puts it, the classic growth challenge for these new organizations hinges
on their ability to successfully transition from “pioneer mode” to “settler mode.”
Pioneers like to do new things, develop new products, and live in very dynamic
environments. They trailblaze new territories, move fast, and travel light. Although
their accomplishments are often the basis of an organization’s future growth, they
tend to not spend the majority of their time building scalable business processes that
will support long-term growth. In contrast, workers with more of a settler mentality
(and who usually arrive after the pioneers) are more concerned with making new
and/or current operations as efficient as possible. Innovation does not disappear
with the appearance of the settlers, but there is clearly a shift in emphasis. Essentially,
this means building an infrastructure with more repeatable business processes and
working to bring order to chaos.

Both the pioneers and the settlers perform essential functions. However, they
have very different perspectives. This is reminiscent of the differences that Kotter
(1990) observed between what managers and leaders do. In the classic sense, lead-
ers concern themselves more with strategic changes. The ever-present challenge
for managers is dealing with the complexities that are largely the result of these
changes. In the context of business processes, leaders may view business processes
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Black-Box View of a Generic Business Processes

Fig. 13.2 The common view of a single business process. What happens in between the input and
output is often unclear

Black-Box View of Multiple Business Processes
Operating Simultaneously

Operations Operations

Outputs

Inputs

Fig. 13.3 When processes interact, complexities multiply. The black box between inputs and out-
puts is harder to understand

as a black box that generates the appropriate outputs when given the appropriate
inputs (see Fig. 13.2).

Compare this view with that of the typical manager, who often sees the interac-
tion of different business processes at a much more detailed level (see Fig. 13.3). In
some cases, a business process may need to navigate a complex and even treacher-
ous route of activities, many of which may not be aligned or, worse, may be in
conflict with each other (see Fig. 13.4).
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Ad-Hoc Workflow

Outputs

Goods & Services

Time and
Resources

Fig. 13.4 Ad hoc workflows make use of preexisting procedures that are sometimes in conflict
with each other

The situation can be likened to a heated container of gas, where the molecules
bounce off each other as they move faster and faster and in all directions. In bridging
the morass between input and output points, the people who perform the work need
to navigate through a labyrinth of red tape. Under such conditions, the wonder is
that existing business processes manage to get the required work done at all.

At this point, those with a settler mentality might feel a strong urge to remedy the
situation by advocating company-wide business process improvement efforts. But
in the world of JEPM, the organization either cannot or will not consider such
efforts. At this critical juncture, the initiative falls to individuals who deal most
closely with the business process to make whatever improvements that they can.
This involves several steps that are neither unique nor revolutionary in and of them-
selves. The individuals who perform these steps must be prepared to step outside of
their comfort zone and look inside of several functional silos. These steps, which
can be viewed as the first stage of JEPM, are:

1. Determine the most critical business issues and associated processes.

2. Learn about how these processes currently work and how they address business
needs.

3. Determine who all the stakeholders are and what they know (or don’t know)
about these key business processes.

4. Define a path through the existing processes and infrastructure that makes the
most sense to take under the circumstances (see Fig. 13.5).

5. Seek opportunities to utilize existing infrastructure to increase the efficiency and
performance of these key processes.

This “tunneling” through the business process landscape involves turning the
spotlight on all the things that must happen in order for work to get done. It makes
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Plotting Workflow through Existing Chaos

Output

Fig. 13.5 Implementing new workflow involves tunneling through preexisting procedures to find
the best possible path from input to output
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Fig. 13.6 Process chart depicting the order in which tasks are performed and by whom

the path between inputs and outputs more visible. Documenting the existing path
with a process chart (see Fig. 13.6) may give many people their first opportunity to
see in a holistic manner how the work they do affects others. This tunneling also
involves asking the stakeholders if the process in question, whether it is a good one
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or a bad one, is properly depicted. Finally, feedback about what can be improved
can be gathered. Opportunities for incremental improvements should become less
challenging to recognize — especially in the “white space” between divisions that
Rummler and Brache refer to.

The solitary manager who gets through this stage already has plenty to show for
his or her efforts. Work that was ill-defined can now be better understood — espe-
cially by new employees who no longer need to learn the hard way about processes
that involve them. Process problems can be pinpointed much quicker and dealt with
much sooner. Discussing the process at length and in detail over a reasonable period
of time with other stakeholders may not eliminate organizational silos, but it should
make them less deep. As the results of this kind of analysis are shared, there will be
fewer cases where the only people with a deep understanding of critical business
processes “are all dead now.”

S From Incremental Improvement
to Workflow Breakthrough

JEPM helps to make clear how work currently gets done and paves the way for
incremental improvements to be made. Even though JEPM activities are likely to be
performed by an individual (often without a mandate from upper management), the
results can benefit people in several functional areas. But this is only part of what
can be done thru JEPM. Sooner or later, an opportunity to make a bigger difference
will present itself. Perhaps the most common type of opportunity can be the deploy-
ment of a new information system, such as a website or a workflow management
system. If business processes have been managed and improved over a period of
time, there is a greater chance that a major productivity breakthrough will result
from the implementation of the new system (see Fig. 13.7).

There is one catch in the second stage of the JEPM concept. Owing to the realities
of limited time and resources, the JEPM manager realizes that such opportunities

Performance

\4

Time

Fig. 13.7 JEPM promotes incremental growth as well as preparedness for a breakthrough in
performance
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will be few and far between. Hence, the JEPM manager may only get one shot at
creating a workflow/productivity breakthrough. The race against time has already
begun: if an opportunity to achieve breakthrough results does not occur within a
reasonable amount of time, normal career progression will take the JEPM manager
to new assignments and perhaps to a new organization altogether. In such an event,
unless a new JEPM manager takes up the cause, the effort falls far short of what can
be accomplished.

Another challenge for the JEPM manager is that the call of “regular” work will
seldom be such that there will be peace and quiet to conduct uninterrupted process
improvement efforts. The JEPM manager needs to find some way to integrate this
“extra” work into their already busy schedules.

6 JEPM at Work

At this point a valid question to ask is: “how does the daily life of someone engaged
in JEPM differ from someone who is not?” At first glance, there is not much of a
difference at all. Presumably, the JEPM manager still has a shop to run. Normal
operations and projects must be the top priority. In order to have any hope of leading
a workflow breakthrough or even incremental process improvements, a JEPM man-
ager must demonstrate a solid record of performance.

The main differentiator is that the JEPM manager takes advantage of opportuni-
ties to learn as much as possible about “the way things in the organization work.”
This involves asking a lot of questions of a lot of people in other divisions — not all
of whom the JEPM manager crosses paths with on a regular basis. Thus, the JEPM
manager gathers information that includes (but is not limited to):

* Goals and objectives of other divisions

e Important processes and subprocesses of other divisions

e Common bottlenecks in the normal operations of other divisions

* Perspectives of others stakeholders

e The history of how critical pieces of infrastructure were built and why
e Metrics that matter to other stakeholders

When gathering such information from others, it is important to build a non-
threatening environment in which to do it in. It may take months to build up infor-
mal networks of people who are willing to talk about their work in such detail.
Trading non-secret but hard-to-come-by information with stakeholders will help
build trust and promote collaborative learning, but information about politically
sensitive topics needs to be handled with discretion. As the JEPM manager learns
more about the various cross-functional processes that he or she comes in contact
with, the information is made available to others as appropriate. Informal discus-
sions about process metrics, procedures, and workflow challenges can lead to incre-
mental changes and lay the groundwork for larger improvements when the right
opportunity presents itself.
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What is conspicuously absent from this approach are references to company-wide
process improvement directives. In the absence of a clear process improvement pro-
gram backed by senior management, one may rightly wonder how employees can
be encouraged to undertake JEPM activities. The answer is often present in employee
performance reviews. The kind of skills and behaviors that are commonly assessed
in these documents are exactly those that are so important for the JEPM manager.
Important skills for the JEPM manager to have include:

* Project management skills

* Presentation skills

* Data collection and analysis skills

» Strategic and tactical planning skills

Additional skills and behaviors that are less commonly found in management
performance appraisals but which are important for JEPM managers include:

e Interviewing skills

* Process management and mapping skills

e Works to leverage informal networks (both internal and external) to improve
organizational performance

* Demonstrates willingness to collaborate with others

* Demonstrates willingness to learn new technologies

» Takes action to improve inefficient processes rather than just reacting to them

By definition, early-stage JEPM actions are not drastic in nature. The easiest way
to get started is to pick a handful of processes and map out the existing workflow.
Get input from those closest to it, and have them verify the analysis. Make others
aware of the workflow (whether it is good workflow or bad workflow), and help
facilitate process improvements to the extent possible.

7 The Case: The Evolution of the Online Learning
Unit at Stevens

The evolution of operations in the WebCampus Division at Stevens Institute of
Technology can be used to illustrate the concepts of Just Enough Process
Management. WebCampus, the online learning unit at Stevens that was founded in
1999, is undergoing a fundamental transformation from a start-up operation, where
numerous processes were created on an ad hoc basis, to an operation where pro-
cesses are better-defined, are understood, and are becoming automated to a signifi-
cant degree.

From 1999 thru 2003, WebCampus was run primarily in Pioneer Mode. New
infrastructure had to be created where little or none had previously existed. Faculty
needed to be trained to deliver courses in a way in which few were used to doing.
Contracts needed to be developed, deals with partnering organizations needed to be
negotiated, and many people inside the school needed to be sold on the concept.
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Workflow in a Chaotic Process Environment

WebCampus
Scheduling

Intg,
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Output

Fig. 13.8 Early WebCampus workflow. Note the conflicting and unaligned subprocesses

As might be expected, WebCampus operations before 2003 had not progressed
to a level where process management was the top priority. “There was a general plan
to implement the basics,” noted WebCampus founder Bob Ubell, “but institutional-
ization of robust processes would not begin until 2003,” (2007). Indeed, during this
time, the entire WebCampus administrative staff consisted of Ubell, a secretary, and
two graduate student assistants. The workflow situation at this time is shown in
Fig. 13.8. Business processes that were created for WebCampus didn’t always mesh
with existing school operations.

During this time, there were other challenges for the WebCampus Division. The
concept of conducting fully online graduate courses ran counter to what some con-
sidered a good strategy for the school as a whole. More students online meant less
students in the classroom, according to this view. In addition, the quality of online
courses was an open question to many. Plans were made to implement processes for
course assessments, beef up instructor training, execute marketing efforts to attract
students outside the school’s traditional territory, and provide more quality services
to online students. The alignment of WebCampus operations with those of the rest
of the school began to improve, but it was clear that in order to grow, more staff
would be needed.

From 2004 thru 2006, WebCampus underwent a classic growth-crunch phase. The
number of classes that were made available online increased. The number of students
enrolling in online classes increased. The number of online instructors increased. The
number of projects (many of which were cross-functional in nature) that the WebCampus
unit became involved in had dramatically increased. WebCampus classes became more
sophisticated in the technologies they used, integrating web conferencing and anti-
plagiarism software, among other things. Revenues climbed steadily, and senior man-
agement was happy with the unit’s performance. (Significantly, between FY2005 and
FY2007, revenues from operations grew between 35 % and 41 %.) But during this
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time, it became clear that the basic workflow processes which were established when
the unit was delivering 20-24 classes per semester were inadequate to support the
delivery of over 100 classes per semester. The Summary of WebCampus Operations is
provided in Appendix 4.

7.1 Using JEPM at WebCampus

The explosive growth during this period stressed several key processes that had
previously created on an ad hoc basis. The staff was able to meet the resulting chal-
lenges through a combination of teamwork, collaboration with other divisions, and
what might be called low-intensity process management and automation. These key
processes were:

. Managing the semester cycle

. Attracting and supporting students

. Supporting and training faculty

. Supporting the development of new online programs
. Managing partnerships and client relationships

W AW =

The proper execution of these essential processes (covered in detail in Appendix 5)
largely depended upon the proper alignment between WebCampus and six other
groups at Stevens:

. Registrar’s Office

. Admissions Office

. Student Services Division

. Information Technology Division

. Academic Department Leaders (the Program Directors)
. Faculty

AN AW =

The first systematic efforts to document these essential workflow processes
began in 2003 (see Fig. 13.9).

Since so much about offering classes over the Internet was so new to so many
people, the simple act of charting all the players, tasks, and dependencies that were
involved proved to be a critical learning experience for both new staff members and
existing staff in other divisions. The new Associate Director for WebCampus began
this effort through informal interviews with the people that had any exposure to
online learning operations. These interviews revealed several themes and issues. For
example, which classes should be offered over the Internet? Who decides when they
should be offered? Who should conduct these classes? How should they be con-
ducted? How much support can faculty members count on, and who will provide it?
How many students can be placed in an online class? How do students actually get
into a WebCampus class and learn how to use the online learning technologies once
they get there? The details of these and numerous other issues were examined on an
ongoing basis. Much was learned through trial and error as operations continued.
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Fig. 13.9 Depiction of essential WebCampus workflow — 2003

updates
?

Y
End
(Class Begins)

A

updatses course

Instructor

In order to perform the kind of work that had been pioneered between 2000 and
2002 on any meaningful scale, it quickly became apparent that a detailed under-
standing of the way work was accomplished in other divisions was required.

Over time, the process chart depicted in Fig. 13.9 evolved into a 7 feet long by 4
feet high illustration. It was the product of hundreds of mini “learning events.” Most
of these learning events tended to be conversations with students, faculty, and
administrators who had any connections to the five essential WebCampus business
processes. (These conversations took place in a variety of formats: meetings, phone
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Plotting Workflow through the Existing Process Infrastructure
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Fig. 13.10 Workflow “tunneling.” Analysis of existing cross-unit processes and adapting new
workflow accordingly yields the workable route from input to output

calls, email messages, and even chance encounters in the hallways.) Additional
lessons were learned through analyzing the results of operations. Some WebCampus
processes that were created during the start-up years had to be taken apart and
reconstructed in a manner where they were better “plugged in” to the existing pro-
cess infrastructure of other divisions. As this “tunneling” through existing infra-
structure continued, more WebCampus processes became more institutionalized. As
illustrated in Fig. 13.10, this tunneling required coordination with numerous areas
in order to establish the standard operating procedures or “process tunnels” that
would be needed in to accommodate growth.

Significantly, most of this learning occurred not as a separate activity, but along
with day-to-day operations. (At no time was there ever an institute-wide push for
each area to analyze and document its critical work processes.) With each conversa-
tion about how the flow of work should be conducted, and with each small workflow
improvement that was made, the overall operation became more robust.

The value of these JEPM activities was demonstrated on numerous occasions.
The process charts that were developed were used as a training tool to quickly
help bring new staff members up to speed. They were also used to show other
players, ranging from members of the Finance Office to representatives of partner
organizations, how work was done at WebCampus. Workflows were devised to
better manage procedures such as:

* Issuing contracts and signing off on payroll documentation

* Building new course schedules

* Verifying that online course content would be ready and available when needed
* Distributing class rosters to instructors so that they may contact their students

* Maintaining up-to-date content on the WebCampus website

* Increasing communications with students.
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By 2005, a predictable and largely reliable rhythm had developed, involving
some 100 faculty members, 16 program directors, 30 administrators, and over 1,500
students. Despite these gains, by the end of 2005, it became clear that a significant
breakthrough in workflow productivity was needed if the WebCampus staff (now
numbering 7) was to keep up with current demands and meet future growth goals.
Meeting the challenge for continued growth would hinge not only upon the school’s
ability for sustaining a larger number of students and clients but also upon its ability
to provide quality support for the ones that it already had.

A major scalability concern for the WebCampus staff was the role that email
played in practically all critical workflow tasks. Ironically, the hundreds of email
messages that each staff member received each day were the root of several break-
downs in communication. This information overload inevitably led to problems
with end-user support, but there were other issues. The creation of the all-important
WebCampus schedules depended heavily upon the correspondence between the
academic program directors and the Director of WebCampus. In fact, getting most
work done at all seemed to involve ever-increasing volumes of multi-threaded email
conversations.

8 An Opportunity to Achieve a Workflow
Improvement Breakthrough

In January 2007, development of a new WebCampus website was authorized. The
existing site, built in 1999, contained an impressive amount of useful content:
Course schedules, course descriptions, syllabus files, faculty bios and contact infor-
mation, tuition and fees, admissions forms, newsletters, articles about online learn-
ing, and so on. But by 2005 the site was clearly showing its age. In all, there were
over 250 individual HTML files, and almost all of them had to be updated manually,
one by one, each semester. The updates were all done by a single staff member, the
website specialist. As this person was routinely assigned to other projects or other-
wise unavailable, the resulting delays in posting up-to-date information were
becoming painfully obvious by the 20062007 academic year.

Sensing that this project would provide a rare opportunity to vastly improve the
operations of the division, the Director of WebCampus spent a considerable amount
of time developing a list of business requirements. These requirements, along with
all the mission, vision, and goals that were discussed and debated during numerous
WebCampus Board of Directors meetings, were poured into a project mission state-
ment and shared with three companies that specialized in website design. After one
of the three firms was selected, and after the obligatory journey through the newly
enacted Stevens procurement procedures, the project got under way. Requirements
management, the very first of CMM’s “key process areas,” would prove to be a valu-
able component of JEPM.

Formally released in March 2008, the goal of the new website project was not
only to provide a modern end-user experience but to provide the last piece that had
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Fig. 13.11 Illustration of the new WebCampus website

been missing from a fundamental breakthrough in the way work is done by the
WebCampus division. Among other things, the database-driven content manage-
ment system at the heart of the new website now allows:

Non-website experts to quickly and easily make updates that cascade to all
appropriate parts of the site.

Automation of the generation of numerous reports, including enrollment, rebate,
commission, and royalty statements.

Value-added features that will encourage return traffic from prospective, current,
and former students. Such features will include an events calendar, and a multi-
media section featuring interviews with engineering and management educators
and industry leaders (Fig. 13.11).

The new WebCampus website was deployed in late March of 2008. By the end

of the Spring 2008 semester, it should become clear whether or not this website will
live up to the expectations expressed in the project mission statement and offer
some validation to the theory of JEPM. To the extent that the project expectations
are met, the staff will have more flexibility to spend additional time on enhancing
the quality of online courses, developing new online course offerings, and reaching
out to bigger audiences who might be interested in applying to the school’s online
graduate programs.
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9 JEPM V2.0: Making Process Improvement Irresistible
to Others

The WebCampus Division shares the 12th floor of the Wesley Howe Center with the
school’s Graduate Admissions Office. These two units have overlapping responsibili-
ties and have long shared a cordial working relationship. On several occasions, the
Graduate Admissions Office was able to make use of the myriad of enrollment and
revenue reports that WebCampus staff members maintain. During the Spring 2008
term, members of the Graduate Admissions staff began expressing interest in charting
their core processes in the similar manner that had been done at WebCampus. Thus
began a joint effort by the two groups to document the many variations in workflow
that characterize the process of applying for admission to Stevens. This was followed
by plans for charting and improving a variety of other essential procedures, including:

e The ways in which international students were shepherded through the admis-
sions process

e The ways in which registration could be handled

¢ The ways in which letters of credit were handled

e The ways in which the two offices could better manage relationships with corpo-
rate clients

This development is significant in that, once again, there was no mandate from
senior management to analyze and improve work procedures in this way. The reali-
ties of a high workload and limited resources in the Graduate Admissions unit will
necessitate a gradual implementation of business process management. However,
the assumption of a gradual implementation is a central part of the JEPM concept.
Despite this, incremental improvements may be seen as early as the end of the
semester. As the turnover rate of part-time student workers is certain to remain high
for the foreseeable future, the JEPM approach should be particularly helpful. The
next group of temporary workers should be the beneficiaries of better training on
better workflow processes.

As the Graduate Admissions Division and perhaps other units throughout the
school begin to formalize their work processes through a JEPM approach, they will
also be preparing themselves to take advantage of the next workflow breakthrough
opportunity. This next opportunity may very well be the implementation of the
PeopleSoft enterprise management system. As with the new WebCampus website,
the PeopleSoft implementation can build upon all the JEPM process improvements
and vastly improve productivity. But this story will have to wait for another time.

10 Conclusion

To pursue the path of JEPM is to commit to a belief in the value of managing work
processes and sharing information. Although there is a fundamental requirement for
collaboration with others, the JEPM practitioner may be obliged to go about the
bulk of workflow management chores on his or her own accord. To business process
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Table 13.1 Suggested JEPM guidelines
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JEPM Dos

JEPM Don’ts

Get your own house in order

Understand how your own processes affect
and are affected by other areas

Accumulate knowledge about critical processes
over an appropriate amount of time
and from a variety of sources

Organize the information that you have uncovered

Confirm what you have learned from others
and share what you have learned as appropriate
Demonstrate the value of what you have learned
about critical processes in your day-to-day work
Seek ways to help others improve their business
processes in low-key ways
Build on process knowledge over time
Prepare for the big improvement opportunity
when it finally comes along
(Gently) demonstrate to others the value of your
business process improvement activities.
Start with small audiences — especially those
that are involved in the business processes
Move on to other processes as appropriate

Call for a company-wide BPR efforts with
senior management buy-in

Complain bitterly about people not
understanding critical business
processes unless you have something
constructive to share

Demand to know everything there is to
know about critical processes
immediately

Assume that the information you need
about important business processes
already exists in an easy-to-use format

Rely too much on unconfirmed or
uncorroborated information

Withhold information to preserve power

Turn business process improvement
into a compliance thing

Expect quick-hit successes

Simply automate existing processes when
the opportunity finally comes along

Assume that everyone gets it. Or tell
everyone that they should get it

Fixate on only 1 business process or issue

improvement purists, this “solo” brand of process improvement may be considered
heresy. But in an environment where business process improvement initiatives are
simply not a big priority, the best hope for achieving workflow productivity gains
will by default fall to those individuals who are the closest to those business pro-
cesses and have some level of authority to act. Some suggested guidelines for the
solitary process management practitioner are presented in Table 13.1.

A little bit of process management may go a long way. Simply the act of docu-
menting the way work currently gets done in an organization will expose the JEPM
practitioners to a wide variety of experiences and give them insights that they would
not get inside of functional silos. Work products from JEPM activities (primarily
process charts coupled with metrics reports) can be a useful conversation piece that
may help open the door for productivity-enhancing projects.

The history of the WebCampus Division at Stevens provides some corroboration
for this theory, but to the author’s knowledge, it is the only case study that has been
analyzed from this angle. In addition, there were some relatively unique factors
at work at WebCampus that underscore the need to study JEPM in other contexts.
For example, WebCampus was a twenty-first century start-up division in an educa-
tional institution that has been around since the 1800s. WebCampus specializes in a
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service that, for all intents and purposes, was not an option for the masses until the
late 1990s. Finally, the Director of WebCampus and author of this chapter had a
fairly free hand to pursue JEPM as long as the day-to-day work was completed in
an orderly fashion. (The author also had some experience in organizations that had
broad process improvement programs.)

If the maturity of business process improvement practices at WebCampus was
plotted on the Rosemann et al. (2006) model, it would look very much like the
illustration in Fig. 13.12. As JEPM is largely a voluntary proposition taken on by
individuals in organizations that don’t have big process improvement initiatives, it is
probably unrealistic to expect BPI coverage or proficiency to rise far beyond the
Initial Level. Even crossing the threshold into the Repeatable Level would be con-
sidered a significant long-term achievement.

A follow-up study of the WebCampus and Graduate Admissions operations
(presumably after the implementation of PeopleSoft and/or after the current staff has
moved on) may provide insights about the long-term viability of the theory of JEPM.
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Chapter 14

Developing Flexible Business Process
Management Systems Using Modular
Computing Technologies

Minhong Wang and Kuldeep Kumar

1 Introduction

Business process management (BPM) refers to activities performed by organizations
to design, implement, operate, manage, and improve their business processes by using
a combination of models, methods, techniques, and tools (van der Aalst and van Hee
2002; Melao and Pidd 2000). Most approaches to BPM use information technologies
to support or automate business processes in whole or in part, by providing computer-
based systems support. These technology-based systems help coordinate and stream-
line business transactions, reduce operational costs, and promote real-time visibility
in business performance.

Traditional approaches to building and implementing BPM systems use workflow
technologies to design and control the business process (van der Aalst and van Hee
2002). Workflow-based systems follow highly structured and predefined workflow
models and are well suited to applications with standard inputs, processes, and out-
puts. However, contemporary business processes are complex and dynamic. They
evolve and change over time as a result of complex interactions, resource competi-
tion, breakdowns and abnormal events, and other sources of uncertainty. Current
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research is attempting to support this continuously changing nature of business
processes by developing flexible business process management systems using vari-
ous emerging modular computing technologies, such as Agent-Oriented Computing
(AOC), Service-Oriented Architectures (SOA) (Jennings et al. 2000; Leymann et al.
2002; Wang and Wang 2005), Component-Based Development (CBD), and Object-
Oriented Programming (OOP) (Kammer et al. 2000; Weske 1998).

There has been a proliferation of studies about the application of agent-, service-,
component-, and object-oriented computing solutions to flexible BPM. However,
the fundamental questions about their use, such as why we need to introduce these
solutions for BPM, how we apply them, and how we integrate them with other solu-
tions, remain unexamined. Most research on technology support for flexible BPM is
experience driven, ad hoc, and often lacks a systematic analysis of the rationale for
the technology support. Sometimes, the leading edge solutions such as SOA and
AOC are proposed without identifying the real rationale for their use in BPM
scenarios. There is only minimal work that examines the roots of complexity of
business processes, the need of effective approaches for flexible process manage-
ment, and how this need affects the requirements and technology solutions for flex-
ible process management (Kumar and Narasipuram 2006).

Moreover, as these modular computing concepts and technologies become popu-
lar, researchers often attempt to employ and sometimes integrate these modular
approaches in creating business process management solutions. However, at present
there is considerable ambiguity in differentiating between these overlapping termi-
nologies and consequently their use for flexible BPM systems development. For
example, we often hear people discussing their proposed solutions as agent-based
systems, whereas they may just be simply using object abstraction. Furthermore, the
commonsense understanding of these concepts does not easily map onto each other.
Unless we have clarity on these terminologies and the way how to use them, the
application and integration of these techniques is likely be problematic.

In this chapter, we first identify the underlying requirements of flexible process
management that provide the business rationale for employing these modular tech-
nologies in developing BPM systems (Sect. 2). The requirements are examined by
investigating the key problems with their solutions in business process manage-
ment. Next, we examine the similarities and differences between these modular
computing technologies to system development: OO, CBD, SOA, and AOC
(Sect. 3). Finally, we match these technologies to the requirements of flexible BPM
and develop a systemic approach for employing these technologies in developing
flexible BPM systems (Sect. 4).

2 How to Deal with Complex Dynamic Business Processes?

A business process is a collection of activities that create value by transforming
inputs into more valuable outputs (Hammer and Champy 1993). These activities
consist of a series of steps performed by actors (either machines or humans) to
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produce a product or service for the customer. These steps subdivide the business
process hierarchically into modular process components (called tasks or subtasks),
each component performing a part of the process. The aspiration of most modular
computing technologies is to attempt to model the process architecture by a modu-
lar software-architecture (objects, components, Web services, and agents), thereby
creating an analog of the business process in software.

Real-world processes are often much messier than the typical input-transformation-
output view suggests; they are best viewed as networks, in which a number of actors
collaborate and interact to achieve a business goal. A business process displays com-
plexity because of multiple interactions of its internal components and interaction of
the process with its environment (Meldo and Pidd 2000). In this section, we investi-
gate the roots of complexity of business processes as a result of complex structure,
interacting components, dynamic environment, and resource coordination. Based on
this investigation, we identify the business requirements on technology solutions for
BPM in terms of key problems with their solutions in business process management.
The requirements include decomposition of complex processes; coordination of
interactive activities; an increased awareness of dynamic business environments; and
resource selection, integration, and coordination.

2.1 Decomposition of Complex Processes

Business processes are complex systems that are made up of a number of inter-
acting objects with dynamic behavior. To design a complex structure, one pow-
erful technique is to hierarchically decompose it into semi-independent but
interrelated set of components (Simon 1981). Thus, a process is decomposed
into tasks, task into subtasks, and so on, through many layers in a hierarchy. To
reduce complexity, interactions between subtasks within a task are often encap-
sulated within the task; interactions between tasks are encapsulated within their
higher-level process or task.

This raises the issue on how we decompose complex processes. Traditional
workflow approaches have selected “task™ as the basic module for building pro-
cess management systems. A business process can be decomposed into a number
of semi-dependent, interrelated tasks within an organization. These tasks are then
linked to each other in a preestablished, transactional, usually sequential interre-
lationship, or dependency. With the extension of business processes from intra-
organizational to inter-organizational scope, we need to deal with interactions
within an organization as well as interactions across different organizations.
Moreover, the complexity of business processes is increased by the interweaving
of inter- and intra-organizational interactions.

To manage the complexity, we need to distinguish between inter- and intra-
organizational interactions and deal with them by isolating one type of interaction
from another. We propose “service” as a high-level view of the building block of a
process, where a process is composed of a set of services; each service is provided
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by a corresponding actor (organization, individual, or computer program) and can
be further decomposed into subtasks. For example, a complex supply chain man-
agement process is decomposed into customer and order service, procurement ser-
vice, manufacturing service, and transportation service; each individual service is
provided by a corresponding organizational actor and can be further decomposed
(see Fig. 14.1).

2.2 Flexible Coordination of Interactive Activities

To manage complex interactions in complex processes multiple actors, activities,
resources, and goals need to be coordinated. Mintzberg (1979) suggests that every
organized human activity gives rise to two fundamental requirements: differentiation,
or the division of work into tasks to be performed by various actors, and integration,
that is, the coordination of these tasks to accomplish the goals of the activity. After
decomposing a complex process into a number of task components, we need to coor-
dinate various interactions between the components at different levels in a network
hierarchy. In the context of a hierarchy, a component can be involved in vertical inter-
actions with its subordinates and superordinates and in horizontal interactions with its
peers. A component in a complex system, no matter how large or small, may interact
with a limited set of superiors, inferiors, and coordinate peers (Simon 1981).
Mintzberg further suggests that environmental uncertainty is an important determi-
nant of the mode for interactions and coordination. The more stable and predictable the
situation, the greater the reliance on coordination based on structured and specifiable
schedules, such as coordination by plan and coordination by standardization. The more
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variable and unpredictable the situation, the greater will be the reliance on informal
and flexible communication, such as coordination by feedback and coordination by
mutual adjustment (Kumar and van Dissel 1996; Kumar et al. 2007). Thus, when faced
with increased uncertainties in dynamic environments, organizations need to use more
flexible coordination mechanisms to coordinate their business processes. Flexible
coordination is portrayed by more bottom-up initiatives and less centralization of deci-
sion-making at the top. This requires flatter hierarchies, decentralized autonomy-based
units, and decision-based coordination, which in turn reduces direct hierarchical con-
trol and encourages greater mutual adjustment and coordination between the work
units (Mintzberg 1979; Volberda 1999).

2.3 Awareness of Dynamism in Business Environments

As a result of complex interactions, resource competition, abnormal events, and
other sources of uncertainty, business processes continuously evolve and change
over time. Furthermore, a complex process is usually semi-structured or unstructured,
there is an absence of routine procedures for dealing with it. In such situations, we
cannot depend on providing the computer system with exact details about how to
accomplish a process, but provide the system with guidelines to help it determine
how to deal with the process. In other words, problem solving is regarded as an
interaction between the behaving organism and the environment under the guidance
of a control system. Information and data are input to this system, represented in its
memory as declarative knowledge, and then used in problem solving following
algorithmic or heuristic steps (Wang and Wang 2006).

A basic idea underlying this viewpoint is the control of complex dynamic sys-
tems or situations based on situation awareness. Awareness, according to biological
psychology, is a human’s or an animal’s perception and cognitive reaction to a con-
dition or event. Situation awareness is the perception and understanding of objects,
events, people, system states, interactions, environmental conditions, and other
situation-specific factors in complex and dynamic environments (Endsley 1995).
Situation awareness underpins real-time reactions to environmental changes. In
terms of cognitive psychology, situation awareness refers to the active content of a
decision-maker’s mental model, its purpose being to enable rapid and appropriate
decisions and effective actions.

In a dynamic business process environment, an exact execution order of activities
is impractical; the interaction or relationship between the environment and activities
is more appropriate in determining how to manage and coordinate tasks (Wang and
Wang 2006). The dynamicism therefore requires spontaneous decisions and coordina-
tion of processes based on situation awareness. We need to be able to coordinate the
processes by sensing and comprehending the situation, determining responses to it
while, at the same time, taking actions to work towards business goals. In other words,
the question of which task to execute and when to execute it is dependent on the
current environment and underlying business rules rather than a static process schema.
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2.4 Flexible Resource Selection, Integration,
and Coordination

Business processes require actors and resources to perform the tasks. These actors
and their associated resources may reside either within the organization or, in the
case of inter-organizational processes, across a network of multiple organizations.
Business networks of resources and actors can be temporarily assembled, inte-
grated, and driven by demands that emerge and operate for the lifespan of the
market opportunity (Kumar 2001). In this conception, a firm is not considered as
a black box guided by the strategist, but as a bundle of firm-specific resources of
use for specific tasks. Along with this conception, new business models have
accordingly come into view, such as demand chain, virtual enterprise, and elec-
tronic marketplace. They allow companies to operate in dynamically changing
environments by quickly and accurately evaluating new market opportunities or
new products. The companies may coordinate with potential partners in demand-
driven and resource-based soft connections that are made for the duration of the
market opportunity.

As aresult, a business process can be dynamically established at run-time by
connecting or composing several services together from different organizations
through alliances, partnerships, or joint ventures. In this situation, attentions
on business processes should be extended to other elements in addition to task
and procedure, which include resources discovery, selection, integration, and
coordination.

What is new in this business process model is reliance on the idea of separating
resource requirements from concrete satisfiers (Mowshowitz 1997). This separa-
tion allows for crafting process structures that enable management to switch
between different resources options for implementing a process (see Fig. 14.2). It
creates an environment in which the means for reaching a goal are evaluated and
selected for optimized performance. The success of the model is highly dependent
on the match between the requirements and satisfiers that deliver the services. One
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way to ensure this balance is to model the integration or composition of business
processes as a management problem which involves (1) the separation of require-
ments from the means for realization and (2) the dynamic selection and allocation
of available resources to requirements (Mowshowitz 1997). In doing it, we model
the complex structure of inter-organizational processes by using “service” as the
building block, which supports flexible integration and coordination among the
services or satisfiers.

3 Clarifying the Terminologies of Technical Solutions

As mentioned above, various modular computing architectures such as objects,
components, Web services, and agents have been proposed to develop systems for
flexible process management. In order to use these concepts in business process
management, we must first have a clear understanding of their similarities, differ-
ences, and relationships. Research employing these concepts has often borrowed
from natural language; terms such as agents, autonomous agents, brokers, actors,
services, and components are used without precisely differentiating between them.
Thus, before we can use these concepts appropriately, we need to understand the
similarities and differences between them. Moreover, we also need to understand
how these concepts can be used for developing flexible process management solu-
tions. In this section we outline four such concepts: Agents and Agent-Oriented
Computing, Services and Service-Oriented Architecture, Objects and Object-
Oriented Programming, and Components and Component-Based Development. It
needs to be emphasized that the purpose of this section is to clarify the similarities
and differences between these approaches and to make explicit some of the underly-
ing assumptions inherent in the use of the terminology, not to redefine them.

3.1 Agent and Agent-Oriented Computing (AOC)

Recently the Agent-Oriented Computing paradigm has gained popularity among
researchers attempting to develop complex systems for business process manage-
ment. Terms such as “autonomous agent” and “agency” are beginning to be com-
monly used in computer science literature. On the other hand, a rich body of
literature on the concept of Agency and the role of agents already exists in the
institutional economics and business field. This section is an attempt to reconcile
the various terms from the two research traditions.

Actor vs. Agent. Actor is someone who performs an act, that is, does something. An
actor may be a person, an organizational unit, or a computer program. An actor
may be completely autonomous, that is, it acts of its own volition. If the actor is
authorized to do something on behalf of someone else, the actor is an “agent” of
the other party.
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Agent. Agent is an actor (performer) who acts on the behalf of a principal by
performing a service. The agent provides the service when it receives a request for
service from the principal. The principal-agent relationship is found in most
employer/employee relationships. A classic example of agency relationship occurs
when stockholders hire top executives to run the corporation on their behalf. To
manage the relationship between a principle and an agent of the principle, agency
theory is concerned with various mechanisms used for aligning the interests of the
agent with those of the principal such as piece rates/commissions and profit sharing
(Eisenhardt 1989).

Agent vs. Broker. A Broker is a special type of agent that acts on behalf of two sym-
metrical parties or principals — the buyer and seller. A broker mediates between the
buyer (service requesting party) and the seller (service providing party). Acting as
an intermediary between two or more parties in negotiating agreements, brokers use
appropriate mediating techniques or processes to improve the dialogue between
the parties, aiming to help them reach an agreement. Normally, all parties must view
the mediator as neutral or impartial.

Autonomy. Autonomy is the power or right of self-government. It refers to the
capacity of a rational individual to make an informed, uncoerced decision. An
autonomous agent therefore is a system situated in, and part of, an environment,
which senses that environment, and acts on it, over time, in pursuit of its agenda
as derived from its principal. “Autonomous” means that the actor is indepen-
dent, that is, the actor can decide what to do and how to do it. As an agent acts
on behalf of the principal, the agent cannot be fully autonomous. The principal
may give the agent different levels of choice in performing the task. For example,
the principal can tell the agent what to do, but leave it to the agent to decide as
to how to do it.

Software Agent. In computer science, the term ‘““agent” is used to describe a piece
of software or code that acts on behalf of a human user or another program in a
relationship of agency. It may denote a software-based entity that could enjoy the
some properties of autonomy (agents operate without the direct intervention of
its principal humans), social ability (agents communicate with other agents),
reactivity (agents perceive their environment and respond to changes in a timely
fashion), and proactivity (agents do not simply act in response to their environ-
ment, but are able to exhibit goal-directed behavior by taking some initiative)
(Jennings et al. 2000). The agent-based computing paradigm is devised to help
computers know what to do, solve problems on behalf of human beings, and support
cooperative working. The behavior of software agents is empowered by human and
implemented by software.

Agent-Oriented Computing (AOC). The key idea of Agent-Oriented Computing is
the delegation of tasks and responsibility of a complex problem to software agents.
It emphasizes autonomy and mutual cooperation of agents in performing tasks in
open and complex environments. A complex system can be viewed as network
of agents acting concurrently, each finding itself in an environment produced by
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its interactions with the other agents in the system. AOC is used to model and
implement intelligent solutions to semi- or ill-structured problems, which are too
complex to be completely characterized and precisely described. AOC offers a
natural way to view and describe systems as individual problem-solving agents
pursuing high-level goals defined by their principals. It represents an emerging
computing paradigm that helps understand and model complex real-world prob-
lems and systems, by concentrating on high-level abstractions of autonomous enti-
ties (Wooldridge and Jennings 1999).

3.2 Service and Service-Oriented Architecture (SOA)

Service. A service is the work done by somebody (the agent) for someone else
(the principal).

Web Service. As defined by W3C (World Wide Web Consortium), a Web service is
a software application identified by a URI (Uniform Resource Identifier), whose
interfaces and bindings are capable of being defined, described, and discovered by
XML and which supports direct interactions with other software applications using
XML-based messages via Internet-based protocols. Web services are self-contained
and modular business applications based on open standards (Papazoglou 2007).
They can share information using standardized communication protocols to ask
each other to do something, that is, ask for service.

Service-Oriented Architecture (SOA). Service-Oriented Architecture utilizes Web
services as fundamental elements for developing applications. It is an emerging
paradigm for architecting and implementing business collaborations within and
across organizational boundaries. SOA enables seamless and flexible integration of
Web services or applications over the Internet. It supports universal interoperability
and location transparency. SOA reduces the complexity of business applications in
large-scale and open environments by providing flexibility through service-based
abstraction of organizing applications.

AOC vs. SOA. Software agent is a software-based entity that enjoys the properties of
autonomy, social ability, reactivity, and proactivity. Web service is a software appli-
cation in the Web based on open standards. Though both of them are computer
applications that perform tasks on behalf of principals (human beings or other pro-
grams), the focus of software agents is on their autonomous properties for solving
complex problems, while Web services are characterized by their open access stan-
dards and protocols over the Internet. While a Web service may only know about
itself, agents often have awareness of other agents and their capabilities as interac-
tions among the agents occur. Agents are inherently communicative, whereas Web
services are passive until invoked. Agents cooperate autonomously and flexibly and,
by forming teams and coalitions, can assemble higher-level and more comprehen-
sive services. However, current standards or languages for Web services do not
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provide for flexible composing functionalities, such as brokering and negotiation in
e-marketplaces (Huhns 2002). Thus, Web services are inherently less autonomous
and independent than software agents.

Against this background, there is a movement towards combining the concept of
Web services with software agents. W3C introduced a concept, where software
agents are to be treated as the foundation for Web services architecture — “A Web
service is an abstract notion that must be implemented by a concrete agent.” AOC
may take SOA into new dimensions to model autonomous and heterogeneous com-
ponents in uncertain and dynamic environments. The integration of Web services
with software agents can function as computational mechanism in their own right,
thus significantly enhancing the ability to model and construct complex software
systems. It will be a promising computing paradigm for efficient enterprise service
selection and integration.

3.3 Object and Object-Oriented Programming (OOP)

Object-Oriented Programming (OOP). Rumbaugh defines OOP as programming in
terms of a collection of discrete objects that incorporate both data and behaviors
(Rumbaugh 1991). OOP is a software engineering paradigm that uses “objects” and
their interactions to design applications and computer programs. It is seen as a col-
lection of cooperating objects, as opposed to a traditional view in which a program
is seen as a list of instructions to the computer. OOP was deployed as an attempt to
promote greater flexibility and maintainability in programming by strongly empha-
sizing modularity and reusability in software.

AOC vs. OOP. From a software engineering point of view, Object-Oriented (OO)
methodologies provide a solid foundation for Agent-Oriented modeling. AOC can
be viewed as a specialization of OOP. OOP proposes viewing a computational sys-
tem as made up of modules that are able to communicate with one another. AOC
specializes the framework by representing the mental states and rich interactions of
the modules (agents). While objects emphasize passive behavior (i.e., they are
invoked in response to a message), agents support more autonomous behavior,
which can be achieved by specifying a number of rules for interpreting the states
and governing multiple degrees of freedom of activities.

3.4 Component and Component-Based Development (CBD)

Component-Based Development (CBD) is another branch of the software engineering
discipline, with an emphasis on decomposition of the engineered systems into func-
tional or logical components with well-defined interfaces used for communication
across the components. CBD includes a component model and an interface model.
The component model specifies for each component how the component behaves in
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an arbitrary environment; an interface model specifies for each component how the
component interacts with its environment (Szyperski 2002).

OOP vs. CBD. A component is a small group of objects working together to provide
a system function. It can be viewed as a black box at the level of a large system
function. At a fine level of granularity, we use objects to hide behavior and data. At
a coarser level of granularity, we use components to do the same.

Components inherit much of the characteristics of objects in the OO paradigm.
But the component notion goes further by separating the interface from the compo-
nent model. OO reuse usually means reuse of class libraries in a particular OO
programming language or environment. For example, you have to be conversant
with SmallTalk or Java to be able to reuse a SmallTalk or Java class. A component,
by using public interface, can be reused without even knowing which programming
language or platform it uses internally.

SOA vs. OOP and CBD. At a conceptual level, SOA is an extension of earlier OOP
and CBD concepts. OOP focuses on the encapsulation of both data and behavior of
an object, while SOA also focus on the user’s view of a computing object or applica-
tion, that is, the interface. An interface specifies the services that are provided and
contains metadata defining how they behave.

Though CBD goes further than OOP by supporting public interfaces used for
communication across the components, the interfaces of a component are easier to
change because they are only used by the known clients. In SOA, a service has a
published network-addressable interface. A published interface is one that is exposed
to the network and may not be changed so easily, because the clients of the published
interface are not known. The difference is analogous to an intranet-based site only
accessible by employees of the company and an Internet site accessible by anyone.

3.5 Reconciling OOP, CBD, SOA, and AOC

From OOP and CBD to SOA and AOC, the practice of software programming
has evolved through different development paradigms. At the conceptual level,
these concepts and approaches build upon each other are complementary, and all
have a role to play in designing and managing software systems. Each method
shift came about in part to deal with greater levels of software complexity. In all
cases, the way we manage complexity is by decomposing a complex system or
process into smaller modules that can be designed independently, that is, modu-
larity. Modularity ensures easy maintenance and updates of complex systems by
separating the high-frequency intra-module linkages from the low-frequency
inter-module linkages and limiting the scope of interactions between the mod-
ules by hiding the intra-module relations inside a module box (Baldwin and
Clark 1997). Based on the idea of modularity, constructs such as objects, compo-
nents, software agents, and Web services have been continuously invented and
evolved for developing software applications.
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Object-Oriented (OO) methodologies provide a foundation for software
engineering that uses objects and their interactions to design applications and com-
puter programs. CBD provides a coarser grained construct for larger systems and
separates interface from the behavior of the construct for supporting public com-
munication between the components which know about each other. SOA goes fur-
ther by using XML-based and network-addressable interface as well as XML-based
messages and standard protocols for open communication among all software appli-
cations in Internet. In SOA, a Web service can find and talk with another Web ser-
vice which is unknown a priori. Compared with OOP, CBD, and SOA, AOC is used
to model and implement solutions to semi- or ill-structured problems, which are too
complex to be completely characterized and precisely described. In addition to pas-
sive behavior, agent is used to perform more autonomous activities in solving com-
plex problems. To achieve this, knowledge or rules for governing the behavior are
separated from the behavior of the agent.

In computer science, the terms object, component, software agent, and Web ser-
vice describe a piece of software that performs some action on behalf of human
beings, like an agent or actor. In addition to actor, agent can also be a broker, which
mediates between the buyer (service requesting party) and the seller (service provid-
ing party). In terms of broker, software agent can be used to search appropriate appli-
cations, for example, Web service in the Internet, to perform requested services. This
special type of agent works as an intermediary between service requester and service
provider, coordinating on behalf of two parties regarding service requirements, quali-
ties, costs, constraints, etc.

4 Applying Technical Solutions to BPM Problems

In Sect. 2, we identified four business requirements on flexible process management
(decomposition of complex processes, task coordination, dynamism of the environ-
ment, and the resource acquisition and assembly) that provide the business rationale
for employing appropriate technologies in developing flexible BPM systems. In
Sect. 3, we clarify and explicitly define the similarities and differences between four
modular technologies: OOP, CBD, SOA, and AOC. In this section we will show
how these technologies can be used to address the challenges outlined in Sect. 2.
Table 14.1 below summarizes the relationship between the problem aspects identi-
fied in Sect. 2 and solution technologies defined in Sect. 3. Sections 4.1, 4.2, 4.3 and
4.4 expand on this table.

4.1 Decomposition of Complex Processes

Business processes display complexity as a result of interactions of their internal
components and interaction of the process with its environment. A process can be
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Table 14.1 Technical solutions applied to flexible BPM

Technical solutions Flexible BPM

OOP, OBD, SOA, and AOC for decomposing complex processes Decomposition of complex
at different level of granularity processes

SOA for decomposing and integrating inter-organizational processes
over the Web

AOC for decomposing and delegating ill-structured tasks
to autonomous software entities
OOP, OBD, and SOA for structured communications among tasks Flexible task coordination
or task components
SOA for open communication among all software applications over
the Internet
AOC for flexible coordination by supporting flatter hierarchies,
loosely coupled autonomy-based units and decision-based
coordination mechanisms
Object, component, and service unable to behave in dynamic Awareness of dynamic
environments environments
Agents for reaction to changes in dynamic environments through
continuous perception of and interaction with the environment
Agents for proactive behavior by making prediction of future state
of dynamic environments
Object and component not used for resource coordination Flexible resource
SOA for seamless and flexible integration of resources across coordination
different organizations over the Web
Agents for coordination among resources

decomposed into a set of tasks, task into subtasks, and so on, through several layers
in a hierarchy. Tasks or subtask components can be delegated to software objects,
components, agents, and services, as actors of the tasks, which interact and com-
municate in performing the process.

To deal with interactions across different organizations, SOA proposes ‘“ser-
vice” as a high-level view of the building block of a process. A process is composed
of a set of services, each of which is provided by an individual organization. By
using SOA, the interservice interactions are separated from intraservice interac-
tions; the complexity of both maintained at different layers. Moreover, we can
take advantage of reusability, interoperability and extensibility of Web services on
the basis of open standards to cater for business process integration and interop-
eration over the Web.

The highly dynamic and unpredictable nature of business processes makes agent-
based approach appealing. AOC assigns business applications’ main activities to
autonomous agents. Such agents are flexible problem solvers that have specific
goals to achieve and interact with one another to manage their autonomy and inter-
dependencies in business processes. AOC is well suited for complex process situa-
tions that are not all known a priori, cannot be assumed to be fully controllable in
their behaviors, and must interact on a sophisticated level of communication and
coordination (Wang and Wang 2005).
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4.2 Flexible Task Coordination

A business processes is made up of a number of task components that interact with
dynamic behavior. OOP uses objects to hide behavior and data, supporting com-
munications among small objects, for example, functions of tasks. CBD extends
OOP by supporting interaction among components, that is, coarser grained con-
structs, using public communication interface. SOC goes further by using XML-
based and network-addressable interface as well as XML-based messages and
standard protocols for open communication among all software applications over
the Internet.

While OOP, OBD, and SOA mainly support structured communications among
tasks or task components, AOC are able to support ill-structured interactions among
tasks. To coordinate the interactions in dynamic situations, flatter hierarchies,
decentralized autonomy-based units, and decision-based coordination mechanisms
are required, where AOC is directly applicable. AOC supports decentralized control
and asynchronous operations by a group of autonomous software entities, which are
able to perform decision-based coordination of their activities.

In AOC, after decomposing a complex process into a number of loosely coupled
tasks in a flat hierarchy, we delegate the tasks to a number of autonomous agents,
each working both autonomously and collaboratively throughout the whole process.
In complex process management, it is impossible to predefine all activities and
interactions at design time. Instead, we define the goal or role of each agent and
specify a set of rules for governing the behavior of the agent. Agents operate asyn-
chronously and in parallel. This also results in an increase in overall speed and
robustness in BPM. The failure of one agent does not necessarily make the overall
system useless, where other agents may adjust and coordinate their behavior reac-
tively and proactively to the change.

4.3 Awareness of Dynamic Environments

The complexity of business processes comes not only from interactions of their
internal components but also from interaction of the process with its environment.
To manage business processes in a dynamic environment, we need to be able to
continuously perceive the environment and make real-time decisions on the process.
Objects, components, and services are normally unable to behave in dynamic envi-
ronments. Agent-based software entity is able to sense and recognize the situation
and determine appropriate actions upon the situations. Information about the envi-
ronment (e.g., events, state of activities, and resources) is sensed and interpreted by
the agent on the basis of predefined scheme and rules. In case that information is
unanticipated or comes as complete and total surprise, it will be sent to human man-
ager for manual processing.

Unlike the ECA (event-condition-action) rules in workflow systems that make
reaction to certain events, AOC goes further by incorporating all environmental
information into a mental state that watches over the whole environment. Individual
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events are put together for a comprehensive understanding; ambiguous information
is understood after appropriate interpretation and reasoning (Wang and Wang 2006).

Moreover, AOC supports prediction of future state of the environment for purpose
of proactive actions. Different from passive response to current events, proactive
behavior has an orientation to the future, anticipating problems and taking affirma-
tive steps to deal with them rather than reacting after a situation has already occurred.
It refers to the exhibition of goal-oriented behaviors by taking initiatives.

4.4 Flexible Resource Coordination

As discussed, the rise of Internet-mediated e-Business brings the era of demand-
driven and resource-based soft connections of business organizations. A business
process can be dynamically established by connecting or composing services pro-
vided by different organizations. Against this background, SOA provides a real plat-
form of resource selection and allocation in implementing seamless and flexible
integration of business processes over the Web.

However, it is a complex problem to search appropriated services from a large
number of resources as well as schedule and coordinate them under various con-
straints. The complexity arises from the unpredictability of solutions from service
providers (e.g., availability, capacity, and price), the constraints on the services
(e.g., time and cost constraint), and interdependencies among the services. A ser-
vice solution to an individual service involved in an integrated process does not
have a view of the whole service, very often resulting in incoherent and contradic-
tory hypotheses and actions (Wang et al. 2006).

To deal with the problem, AOC can be used for distributed decision-making and
coordination. In process integration, decision-making and coordination among ser-
vices can be modeled as a distributed constraint satisfaction problem, in which solu-
tions and constraints are distributed into a set of services and to be solved by a group
of agents (brokers) on behalf of service requesters and providers. In this context, ser-
vice-based process integration is mapped as an agent-based distributed constraint sat-
isfaction or optimization problem. Individual services are mapped to variables, and
solutions of individual services are mapped to values. A distributed constraint optimi-
zation problem consists of a set of variables, each assigned to an agent, where the
values of the variables are taken from finite and discrete domains. Finding a global
solution to an integrated process requires that all agents find the solutions that satisfy
not only their own constraints but also interagent constraints (Wang et al. 2008).

5 Conclusion

In this chapter, we have investigated how relevant modular programming technolo-
gies can be applied and integrated in developing flexible BPM solutions. On the one
hand, we examine the main problems to be solved in flexible process management.
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Based on a theoretical understanding on business processes and the roots of their
complexity, we identify and address the main problem with their solutions in flexi-
ble BPM. On the other hand, we analyze the overlapping technical concepts and
solutions used for flexible BPM systems development. We clarify the differences
and relationships between these terminologies and techniques in the context of
BPM. Based on the examination of the both sides (BPM requirements and support-
ing techniques), we have made a clear picture with a systemic approach on how
these concepts and technologies can be applied and integrated in developing flexible
process management systems. This chapter will benefit professionals, researchers,
and practitioners by advanced analysis and theoretical investigations of problems
and solutions in developing flexible BPM solutions.
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Chapter 15

Rapid Deployment Approach Through
Flexible System Design: Breakthrough
in Technology Innovation and Process
Optimization for eClinical Trials

MaryAnne Rizk

1 Introduction

Managing trials of new drugs is a major undertaking for pharmaceutical companies.
The pharmaceutical industry witnesses increasing competitive and regulatory pres-
sures. In this fast-paced market, being the most efficient in identifying viable new
compounds is not just a means of achieving growth but also a key to survival. The
first company to market with a new drug can enjoy a virtual monopoly for years,
generate tremendous profits, and possibly transform the lives of millions of people.
The second gets very limited benefits:

Approximately, 10,000 compounds synthesized, only ten will be advanced to clinical devel-
opment, of which on average, only one will be approved for commercial introduction. It is
reported that US pharmaceutical companies spend an average of over 1 billion over ten to
twelve years to bring a new product to market. Once on the market seven out of ten products
fail to return the cost of the company’s investment. — Journal of Health Economics 22
(2003) 151-185 (refer Fig. 15.1)

Drug discovery is not only costly and risky but there are additional uncertainties
over whether the process can be managed correctly, and the benefits from new drug
discovery can be appropriated through technology. The pharmaceutical industry
competitive challenge is the struggle for speed, as a single day of delay in getting a
new product to market can cost millions of dollars in sales:

“An additional reason for speed is, of course, the cost of the new drug development process
itself: currently $30,000 per day, which is rising by 10-12% per year.” — Journal of Health
Economics 22 (2003) 151-185

Adopting technology innovation to optimize the clinical trials management has
become an increasingly growing priority for the pharmaceutical industry. With the
pharmaceutical industry under increasing pressure to raise productivity and cut drug
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Preclinical Clinical Trials
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20-100 Volunteers.
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Fig. 15.1 Number of compound to produce a new drug

development costs, technology innovation is critical to maintain market competitiveness
for pharmaceutical companies.

Clinical trials are the backbone for the success within the pharmaceutical prod-
uct pipeline. Ensuring the success of clinical trials by rising to the challenge of regu-
latory demands and getting a product into clinical trials on time can play a pivotal
role in the launch of a new drug. Automation of the clinical trials workflow could
speed up the process that would allow companies to be first to market with new
drugs and increase profitability. Technology innovation introduces entirely new
possibilities for drug development perhaps not possible before.

New product development has strategic importance for a firm’s success. In the
pharmaceutical industry, attention to new product development is especially critical.
The long lead time to develop new drugs and the high costs of development mean that
drug companies cannot afford failure. Moreover, new drugs reaching the market often
have a rather short time span left for patent protection. Generic versions, off-label use
of established drugs, and intense competition worldwide for “blockbuster”” drugs cre-
ate additional pressures on the R&D capabilities of a pharmaceutical company.

By inducing technology innovation and process optimization through flexible
systems, pharmaceutical and biotech firms can accelerate the clinical and data
management process, be first to market with new drugs, and increase profitability.
Success in clinical development is key to the long-term success of pharmaceutical
and biotech companies. This chapter focuses on the implementation effects of
technology innovation to streamline clinical trials processes to give pharmaceutical
companies competitive advantages for early new product development.

2 Problem Statement

The clinical data is the heart of clinical trial process. The challenge for pharmaceuti-
cal companies is to quickly expedite the handling of the clinical data. The quality of
the data is extremely important for pharmaceutical executives to make earlier
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decisions about the future direction for a drug to market. Through proven case
studies, clinical trials can be designed in less time using EDC systems than manag-
ing the trial using paper case report forms.

3 Emerging Technologies

Enabling technology adoption for an eClinical solution allows EDC to hold the key
to far-reaching competitive advantages for drug and medical-device companies.
Pharmaceutical companies that are bringing EDC in-house are doing so because they
recognize EDC as a strategic weapon in their pursuit of more efficient, cost-effective
clinical trials. Choosing an EDC technology that is flexible and scalable is the ideal
goal as it gives corporations control over how much of the system can be imple-
mented and tailored to clinical protocol studies based on their corporate strategies.
To further accelerate this implementation, flexible EDC systems coupled with this
next-generation process model breakthrough will change the landscape for clinical
trials development. The technology and process combination of this potent formula
can allow pharmaceutical and biotech firms to accelerate the clinical and data man-
agement processes, be first to market with new drugs, and increase profitability.

4 Research Method

This chapter focuses on the enabling technologies that will be the catalyst for
changing the paradigm of eClinical process implementation. There will be an eval-
uation on the Waterfall Software Lifecycle (SLC) comparing the origin of the
eClinical study development lifecycle and the contemporary catalyst for rapid
deployment. EDC systems providing intuitive and ultraefficient study configura-
tion coupled with the process optimization to take the final transition from devel-
opment to configuration. Supporting details will be elaborated on the issues
encountered by pharmaceutical companies during their configuration stages and
what the steps are to overcome them. The SAP-LAP framework (Sushil 2001) is
used to outline the framework consisting of the situation, actor, process, learning,
action, and performance criteria.

5 Systemic Flexibility

The integration point where technology innovation meets process optimization will
require flexibility for corporations to continuously analyze, adopt, and refine.
Through the SAP-LAP framework model, principles from the situation, actor, pro-
cess, learning, action, and performance will require different types of flexibility as
shown in Fig. 15.2.
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Infrastructure Flexibility Organizational Flexibility
Strategic Flexibility

Technological Flexibility

Fig. 15.2 Types of flexibility

Monitoring Flexibility

The SAP-LAP framework consists of situation, actor, process, learning, action,
and performance as illustrated below:

Situation Pharmaceutical companies need to find ways to reduce the time from
discovery through approval. The rapidly increasing costs and risks of
developing drugs have led to the creation of a fast-growing business
within the pharmaceutical industry: finding ways to improve the
efficiency of the R&D process

Streamlining clinical development through technology and process
efficiency is on the rise given the highly competitive regulated
industry. It takes ~8 years on average for new chemical entities
(NCEs) to reach the market, leaving less than ~12 years of patent
protection

One of the primary factors to aid in this problem is expediting the data
collection of the real-time results of clinical trial testing

Actors Internal stakeholders

Biopharmaceutical/pharmaceutical: data managers, clinical programmers,
site coordinators, investigators, site monitors, site manager, CRF
designers, database designers

Clinical research organizations (CROs): data managers, clinical
programmers

Technology vendors (EDC providers, 3rd party providers)

External

FDA and regulatory approvals

Process Business process reengineering and integration of eCRF design using
adaptive trial approach. SDLC Lifecycle mapped to the clinical trial
development cycle Phase I, Phase II, Phase III, and Phase IV

Impacted clinical processes

Program/study design

Database design

Study start-up

Ongoing study/site management

Data analysis and CSR preparation

Study closure/database lock

Learning Training, education of electronic data capture (EDC) tools, continuous
improvement in process implementation

Action Combined process efficiency, adaptive clinical trial design, and full integrated
global EDC technology

Performance Reduce number of days to configure clinical trial case report forms for data

collection and analysis
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Clinical Project Management

Clinical Safety

Clinical Data Management

Responsibilities to Consider...

e Planning for projects that use
EDC

e Managing and reporting
progress and milestones with
EDC projects

Responsibilities to Consider...
Acknowledgement of SAEs
Reporting of SAEs to
regulatory authorities
Review and reconciliation of
safety information

Reporting data to Data Safety
and Monitoring Boards

Responsibilities to Consider...
e Data Management plans
* Data Validation design

Clinical Trial Financial Mgmt

Clinical Operations

External Vendors

Responsibilities to Consider...

¢ Initial and ongoing clinical site
payment

e Reimbursements

e Contract administration

Responsibilities to Consider...
Monitoring teams supporting
clinical operations

In-house clinical trial
management

Site relationship management

Responsibilities to Consider...
e CROs supporting and/or
conducting trials

e IVRS providing Randomization
and Drug Dispensation

e Central Laboratories providing

lab analysis and sample
management

Fig. 15.3 Actors involved in process optimization

The actors shown in Fig. 15.3 will impact the flow of the process optimization.
The clinical development teams will play a significant role in the adaptive trial
process optimization.

6 Traditional Approach: Waterfall SLC
(Software Life Cycle)

Typically the clinical development process (Fig. 15.4) for configuring system study
trial design has followed the waterfall model. The standard waterfall model for
systems development is an approach that goes through various cycles and steps. The
actors listed in Fig. 15.3 go through the linear processes which can elongate the
clinical development process into a 12-week implementation.

6.1 Current Specification Document Design Approach

The current process lifecycle uses paper specification to communicate EDC con-
figuration requirements between all key stakeholders including data management,
clinical operations, statistics, program, and project managements. This iterative life-
cycle is cycled back to the technical teams to interpret the design of the trial. As
changes occur, this cycle moves back in the process, thus adding delays to the
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Current study development lifecycle

Requirements
@ Specifications
@ Development

Testing
@Deploy/Support

Fig. 15.4 Waterfall model

timelines, cascading a domino effect to timelines. A delay in development leads to
late enrolment for subjects on a trial, pushing the delays to monitor the results of the
study and thus the ripple effect to close the trial and submission to the FDA. In the
height of competition to be first to market, every day counts.

Process steps that clinical developers and data managers go through with spon-
sors include this linear process that includes the following:

Document the concept.

Identify system requirements and analyze them.

Break the system into pieces (architectural design).

Design each piece (detailed design).

Code the system components and test them individually (coding, debugging, and
unit testing).

Integrate the pieces and test the system (system testing).

Deploy the system and operate it.

Dk e =

S

7 Next-Generation Model: Rapid Deployment Approach

The future model requires behavior changes for the key clinical stakeholders to
move away from the traditional waterfall SDLC and take a leap into the accelerated
approach. This alterative design approach will take EDC system configuration envi-
ronment as the combined specification and configuration tool.

The size and complexity of clinical programs are increasing disproportionately
faster than available resources. To succeed, clinical organizations must find new,
more efficient ways of operating. That requires reviewing (and often revamping)
current work processes, organizational structures, and technologies. Clinical devel-
opment leaders are seeking to improve the efficiency and effectiveness of their
operations. Experts are desired to help drive change initiatives so that their key staff
can remain focused on producing clinical results. To succeed, clinical organizations
must find new, more efficient ways of operating.

By replacing design and requirements specifications and turning them into
human readable definitions, development is the heart of this breakthrough for eClin-
ical Trials deployment. Rapid deployment strategies will be outlined during the
chapter to address the needs of various protocols and therapeutic areas. Additionally,
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* Optimize cross-functional
participation

* Enact changes through metrics and
incentives

* Match skills to tasks

+ Build business objectives into process
design

« Eliminate non-value added activities

 Consider external influences

* Focus on core competencies (internal and
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« Define clear goals and critical success
factors

* Evaluate all primary elements

- Resources
- Timelines . .
- Regulatory Considerations

« Set strategy before mobilizing program

D €\
W

« Develop user requirements based

on business needs

+ Optimize flexibility and information

availability

« Use technology to enable

external) organizational optimization

Fig. 15.5 EDC strategy model

discussions on the ability to reduce process workflows through the utilization of a
flexible system and process designs will be broached.

8 Strategic Flexibility

The implementation strategy will encompass change to processes and methodolo-
gies, integrating technologies and revising the supporting organizational infra-
structure within a defined time frame. The impact of the strategic flexibility on a
corporation will encompass implementation strategy, people, process, and tech-
nology (Fig. 15.5).

9 Infrastructure Flexibility: Breakthrough in Clinical Design

The design of the clinical trial dictates how the system configuration will be con-
structed to support the data collection for the study. This essential step is pivotal for
leveraging emerging technologies and advancing the business process reengineer-
ing. Below is a comparison table of the clinical trial phases (Table 15.1).

Traditionally, clinical trials can run 14-24 months. At the end of the trial during
database lock, the data is reviewed to determine the results of the study. Performing
interim analyses can increase speed and accuracy from the data analysis. In the
design of the clinical trial, organizations need to map out the expected data flow,
identify and validate required technology integrations, and determine the appropri-
ate edit checks to fire queries.
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Traditional study process
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Fig. 15.6 Clinical trial process: traditional versus adaptive

More Efficient Drug Development

Save time by combining two phases: D @ Z>
Prase s @) SH>ST >
Phase2a&2b () 252> > 3 > - [Hieam>>confirm >

Prase 83 (D)

Comparative evidence & exploratory trials

Fig. 15.7 Combining clinical trial phases

Interim analysis can lead to real-time data collection, cleansing, and monitoring.
It gives the ability to review and analyze the data often. The simulations and model-
ing maintain the statistical validity of the data.

Adaptive Clinical Trial Design allows interactive data collection, analysis, and
earlier decision making. By adopting the adaptive process, organization can access
real-time data for early decision making. Clinical monitors can assess results from
subject’s response to a drug. Interim analysis phase allows pharmaceutical compa-
nies to utilize real-time data and determine whether to keep the treatment arm run-
ning for a trial or dismiss and kill the clinical study (Fig. 15.6).

Adaptive trials allow more efficient drug development. By combining and blend-
ing phases in a trial, the data can be comparative and the learning factor can confirm
the direction for the drug development. Designing a study using the adaptive trials
approach can save time by combining two phases: Phases 1 and 2a, Phases 2a and 2b,
and Phases 2b and 3 (Fig. 15.7).

9.1 Process Optimization Through Design
on Trial Management

Primary benefits of applying adaptive process include better ethics since adaptive
randomization will favor effective treatments. Depending on the early warning
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signs, determination can be identified if a drug is ineffective or toxic, which may
avoid serious adverse events within the clinical trial. This adaptive process will also
lead to better science as more dosages will be introduced and leanings about dosage
respond model and toxicity into a pivotal trial. This is a significant breakthrough as
this response and reducing failure rate in that phase can lead to an early termination
of a trial and reduce failure risk of those volunteer subjects.

Adaptive trial design can lead to a more efficient drug development by combin-
ing phases and accelerating the “learn and confirm” methodology but applying
immediate leanings to the next steps within the trial, therefore possibly shorting
development process for later trials.

10 Process Change

Pharmaceutical companies that have had EDC experience have already discovered
that they cannot automatically switch from a pilot project to full-scale implementation
because major process changes are often required to support the software. It is the
equivalent of taking a square peg and forcing it into a round hole. There needs to be
the right process identified that specifically match the supporting technology for a
seamless implementation that “fits” the organization.

Breaking down the high-level process into activities, organizations can measure
their flexibility (Table 15.2).

11 Organizational Flexibility

When introducing EDC into an organization, the following factors needs to be
considered:

I. Ensure EDC becomes an integral part of the organization’s strategic plan.
EDC must be leveraged into the organization’s strategy of process, people, and
overall technology. An organization must measure how well the enterprise
technology performs against its strategic objectives Oracle Whitepaper (2006).

According to an executive sponsor from an experienced EDC pharmaceuti-
cal company, “EDC is not an IT project. It has an IT component and it uses
contemporary technology, but successful implementation requires that respon-
sibility reside elsewhere. In my opinion, effective leadership and change man-
agement are the most critical success factors with technology playing a vital,
but smaller role.”

The clinical development process are broken down into three main catego-
ries: study design, study conduct, and study close. These areas have impact
across all clinical processes (Fig. 15.8).

II. Align organizational roles and map to the specific functionality that can be
preformed within the technology. Through the advancement of graphical user
interface (GUI) available in today’s configurable technologies, there may be less of
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Fig. 15.9 Selection of actors by a pharmaceutical company

a need to have a higher technical resource to configure a piece of the application.
Whereas there may have been a need for a technical clinical developer to design an
electronic case report form (eCRF), this now can be configured by a data manager
who may not need an application development skill set.

Depending on the EDC technology that a pharmaceutical company selects,
various actors will be determined as indicated in Fig. 15.9.
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Fig. 15.10 Technology
flexibility: Divisions of how
technology impacts the sum
of parts that equal a greater
cohesive whole.
Measurement areas include
organizational and
operational processes

1.

Iv.

Process flows

| Organizations,
| people, teams,
roles

Measurable
units of work

Develop goals and establish metrics to evaluate and maximize the return on
investment. Key performance indicators (KPIs) are the measurement scale to
determine the success rate of the organizational flexibly. Measurement variables
that organizations can use to confirm effectiveness of EDC adoption include num-
ber of days of database lock and number of days of study start-up (Fig. 15.10).
Execute standard implementations globally. Organizations that can work
through challenges and adaptations on a global scale will be highly efficient.
Management executives that can align consistency of implementation globally
are paramount. Establishing global standards for role harmonization and con-
sistent use of EDC.

To be faster and quicker to market requires companies to focus on estab-
lishing enterprise standardization on clinical research globally. This stan-
dardization trend in the clinical research is occurring at an accelerating rate.
The ability to have a consistent manner of handing data unfolds to additional
areas for how the clinical data is managed that includes every aspect of data
collection, management, manipulation, storage, dissemination, and submis-
sion in clinical research.

The benefits of standards are exponential not just to the immediate phar-
maceutical company internally, but it establishes a common language and
common reference points so the data can measure and communicate technol-
ogy solutions to third-party companies and regulatory bodies. Standards drive
compatibility and create new ways the community measures and communi-
cates their impact.

Pharmaceutical and biotech companies are now mandating technology solu-
tions and tools to comply with a certain amount of standardization. The force
behind the drive is the FDA wanting companies to use submission standards.
That sends a very strong signal to sponsor companies: in order to comply with
federal guidelines, we need to enforce these standards, ensure adoption, and
improve compatibility.

Recognize where new processes are required and whether existing pro-
cesses can be streamlined using EDC. Flexibility Monitoring measures
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Fig. 15.11 Monitor flexibility: Continuous measurement to improve the process through learn-
ing knowledge gained through cycle implementations

performance and allows the automotive company to sense and respond to
changes and react accordingly. The Learning Factor plays a significant role
to the incorporation of new process added to the overall implementation
(Fig. 15.11).

VI. Identify the correct roles and responsibilities for the corresponding task.
It is a highly import process to create the ideal role to map to the process.
The goal is to consolidate roles where possible since there will be overlap in
activities.

12 Conclusion

For pharmaceutical and biopharmaceutical companies to succeed in the race for the
cure, there must be both enterprise and strategy flexibility within the organization to
introduce new methodologies in tradition clinical trial design phases. The more
flexibility a pharmaceutical company allows, the more resilient and resistant to
market threats — and responsive to opportunities — it becomes.
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Chapter 16

Information Systems Flexibility

in Organizations: Conceptual Models
and Research Issues

Ramaraj Palanisamy

1 Introduction

Information systems (IS) departments in organizations have experienced great dif-
ficulties in coping with the rapid changes and high complexity characteristic of
today’s business and technological landscapes (Murray 2000; Hopper 1996; Scott
1998). Both the academic and practitioner literature suggests that flexibility is the
key for coping with such dynamic, uncertain, and complex environments (Alter
2000; Chakravarthy 1997; Evans 1999) and this need is well recognized by IS exec-
utives (Overby 2001). Increasing information system flexibility with flexible infor-
mation technology infrastructure and adaptable application systems has been a
critical issue for IS managers (Duncan 1995; Prahalad, and Krishnan 2002;
Sambamurthy et al. 2003). Information systems must be flexible to satisfy user
requirements, particularly in changing environments. Business environments are
very dynamic and volatile in nature. The information system has to constantly deal
with the volatile nature of the business requirements. As a result, the information
system in an organization can be easily outdated and irrelevant. In addition, the IS
environment is changing at an ever-increasing rate (Benamati and Lederer 2001).
The technology, which is apparently current, becomes obsolete at an increasing
speed.

However, while IS flexibility seems to be increasingly important from both aca-
demic and practitioner perspectives, knowledge about the concept is limited. This
chapter explores the concept of IS flexibility by presenting the different components
for building flexibility in information systems. Based on a review of the literature,
four conceptual models are presented and the different components of the models
are discussed.
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2 Information Systems Flexibility

IS flexibility can be viewed as the capability of an information system to respond to
the changing technology and business environments. A definition encompassing
organization and environment is given by Duclos et al. (2003). They define IS flex-
ibility as “the ability to align information system architectures and systems with the
changing information needs of the organization as it responds to changing customer
demand.” Mensah (1989) defines MIS flexibility as “the ability to respond and adapt
to changing business conditions both within and outside the organization.” Similarly,
Palanisamy and Sushil (2003) define IS flexibility as “the capacity of the informa-
tion systems to change or to adapt and adjust in response to new conditions,
demands, or circumstances from the organization.” Since the concept of flexibility
is complex, multidimensional, and hard-to-capture construct (Sethi and Sethi 1990;
Bahrami 1992; de Leeuw and Volberda 1996), flexibility has been denoted with
different connotations. Building flexibility is developing ways and means of change
across a range of options, and providing freedom of choice to various actors to make
this change happen with minimum time and efforts (Sushil 1997, 2000, 2001). As a
result, several different dimensions and types of flexibilities have been proposed.
For instance, distinctions had been made between product and process flexibilities
(Athey and Schmutzler 1995), resource and coordination flexibilities (Sanchez
1995), operational, structural, and strategic flexibilities (Volberda 1996), internal
and external flexibilities (Upton 1994), realized and potential flexibilities (Dixon
1992), offensive and defensive flexibilities (Evans 1991), and speed and variety
flexibilities (Volberda 1996).

The challenge of improving the flexibility of an information system is com-
pounded by the multidimensional nature of the flexibility concept and the lack of
widely accepted measures. Within an information systems context, a number of
researchers have explored the multidimensional nature of flexibility. For example,
Duncan (1995) highlights that IT infrastructure flexibility consist of three compo-
nents: technological components, flexibility characteristics, and types of indicators.
The technological components consist of platform technology, network and tele-
communication technologies, key data, and core data-processing applications. The
flexibility of each component is measured by three types of indicators: component
characteristics, resource management practice, and IT capabilities. Flexibility char-
acteristics are indicated by compatibility, connectivity, and modularity.

Byrd and Turner (2000, 2001) measure IT infrastructure flexibility in terms of
technical and human IT infrastructures. The technical side of IT infrastructure flexi-
bility is measured by such dimensions as IT connectivity, application functionality, I'T
compatibility, and data transparency. The human side of IT infrastructure flexibility is
measured by technology management, business knowledge, management knowledge,
and technical skills dimension. To operationalize IS flexibility, Byrd and Turner iden-
tified three categories: (i) personnel (refers to the flexibility of the IT personnel, as the
variety of skills and attitudes of the IT staff), (ii) integration of data and functionality,
and (iii) modularity of system components provided by reusable software modules,
vendor-independent database connectivity, and object-oriented development tools.
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Based on Soh, Sia, and Tay-Yap’s (2000) general scheme, Gebauer and Schober
(2006) give factors/measures for the built-in flexibility of information systems: sys-
tem functionality, scope of the underlying database, user interface, and processing
capacity. Functionality refers to the range of functional modules or the different
features provided to the user. The examples of system functionality are the range of
functional modules in an enterprise system, the various interactions provided
between an organization and its business partners in an inter-organizational system,
models, and techniques provided by a DSS. The scope of the database refers to the
capacity of the database to produce a number of reports and to conduct various
analyses. The user interface refers to the various features and methods available for
a user to interact with an IS. For instance, user interface includes the type of access
channels such as desktops, mobile access, range of input schemes, and output
presentation formats. Information processing capacity refers, for instance, to the
number of users that could be accommodated or concurrently accessing an informa-
tion system, number of transactions that could be processed, and others.

3 Proposed Models

Given the multidimensional nature of IS flexibility, identifying and assessing the
required levels of flexibility needed to respond to change is especially challenging
for organizations. As a starting point for managing IS flexibility within organiza-
tions, this research presents a number of conceptual models of the relationship
between IS flexibility and various aspects of an IS, such as IS requirements, IT staff,
and end-users.

4 External Environment

Figure 16.1 is a conceptual model for the degree of fit between an ideal IS and its
capability. The environment is conceptualized with uncertain forces such as more
complex, increased competition, global challenges, and market shifts together with
rapid technological developments including World Wide Web, electronic com-
merce, and mobile communication (Behrin et al. 1994). Environmental dynamism
is defined as unexpected, hard to predict, and continuous changes of the environ-
mental forces (Dess and Beerd 1984). The environmental dynamics make an impact
on the organization resulting into volatility of net sales and the volatility of operat-
ing income to name a few (Boyd 1995). Powell (1993) measured this construct
using five items to capture environmental dynamism. The items are (i) rapid growth
in the demand, (ii) more need for R&D innovation compared to other industries,
(iii) the growth stage of the industry, (iv) industry characterization such as high tech,
and (v) more unstable industry changing more quickly and unpredictably.

The changes in the environmental forces are increasingly turbulent and the
changes need to be addressed to deal effectively with the opportunities presented by
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Fig. 16.1 Conceptual model for showing the degree of fit between ideal requirements of IS and its
capability

the changes (FitzGerald and Siddiqui 2002). There is an increasing pressure on
organizations to respond to and deal with environmental changes more effectively.
It is important that the organization needs to be flexible and adaptable in the face of
environmental discontinuities (Ciborra 1993). The flexible information system is
one of the elements of organizational flexibility and IS must be able to adapt to new
circumstances in the organization quickly and inexpensively (Frazelle 1986). For
example, the severity of environmental changes such as the deregulation of the elec-
tricity industry in the UK caused a disruptive effect on the enterprise information
system implemented in the Global Energy Development PLC (GE) (Kanellis and
Paul 2005). The implemented ERP systems had been vulnerable in turbulent envi-
ronments and found unable to adapt to the new and constantly changing organiza-
tional realities. Research studies were conducted to address the impact of IS on
organizational flexibility and efficiency (Robey and Boudreau 1999; Palanisamy
and Sushil 2003). Accordingly, the environmental changes are to be handled by the
system developers during and after the implementation of information systems.

IS environmental changes include changes in both internal and external business
requirements as well as changes in IT during and after the implementation of infor-
mation systems. Environmental dynamism consists of rate of change and unpredict-
ability of change has been found to moderate the relationship between flexibility
and performance (Lee 2003). The changes such as unstable environment, changes
in the business and technological requirements, changing scope/objectives, intro-
duction of new technology, and instability of technical architecture are listed as the
major risks in implementing information systems (Schmidt et al. 2001). When car-
rying out the changes are difficult, time consuming, and expensive, then the IS has
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the potential to obstruct organizational flexibility (Hedberg and Jonsson 1978).
Eardley, Avison, and Powell (1997) explained that the rigid information systems
have restricted the organizational capability to exploit business opportunities by not
allowing changes in business strategy. Accordingly, IS/IT must share responsibility
for the rigidity and inflexibility of organizations (Lambert and Peppard 1993).

4.1 Fit

The congruence or fit between two components is the degree to which the needs,
demands, goals, and objectives of one component are consistent with that of the
other (Nadler and Tushman 1979) and “fit” is defined as “matching” (Harrington
et al. 2004). In the context of IS, the fit refers to the matching of IT infrastructure/
IS capability with the ideal requirements of an IS. This is the matching between
information systems and organizational needs (Kannellis et al. 1999). Accordingly,
the concept of “fit” is the congruence between the capability shown by the different
components of an information system and organizational information requirements.
The organizational fit of IS depends on contextual factors (environment, technol-
ogy, structure, and others) and IS characteristics (database, reports, applications,
architectures, and others) (Ilivari 1992). In case of an existence of gap between the
ideal requirements and the capability of an IS, user satisfaction may be hampered.
Figure 16.2 is a conceptual model for total IS flexibility and different perspec-
tives for building flexibility in IS. In general, information systems and IT are held to
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be the keys to flexible organizations. Total IS flexibility refers to the capability to
respond to unanticipated changes or to adjust to the unexpected changes. Total IS
flexibility is a resource in enabling organizations to compete more effectively by
integrating various information systems. IS and IT offer opportunities to improve
customer services by moving an organization and its product offerings more closer
to the customer thereby increasing the change capability of the organization (Ives
and Mason 1990). Besides, development of IS capabilities enhances the flexibility
of organizations and increases the change capability to respond to customer needs
(Levy and Powell 1998).

5 Actors in IS Flexibility: User Perspective and System
Provider Perspective

The important actors who have to carry out the task of building flexibility of IS/IT are
users, planners (system providers), and top management whose viewpoints and con-
ceptual frameworks are different (Moynihan 1990). Accordingly, the three elements
to flexibility of IS/IT are user view, IS department/system provider view, and business
view (Rochester 1989). Business view (top management) aims for increasing the
capability to build or adapt information systems in response to organizational
changes; user view expects intuitive and adaptable interfaces; and the IS department
(system provider) view means IT infrastructure flexibility in terms of portability, con-
nectivity, maintainability, and others. Building flexibility in IS is not just the task of a
system provider but that the top management has a major role to play by encouraging
the philosophy rather than constraining the concept (FitzGerald and Siddiqui 2002).

6 Responding to Business and Technological Changes:
System Provider’s Perspective

In the presence of uncertainty in business and technological requirements, flexibil-
ity has more value. The information systems department/system provider must con-
tinuously sense and respond to business as well as technological changes. The
system providers have to react to constant changes in the business environment.
Within that context, it is hard for them to predict what the system is capable of doing
and what its limitation is. This depicts the practical difficulties faced by the system
developers in order to cope with the changes in the IS environment. The changes in
business strategies, business processes, organizational structure, and other changes
will make changes in user requirements from the IS. Adapting to the business and
technological changes requires adequate/relevant resources, knowledge, compe-
tence, and capabilities. Based on the nature of change, system provider requires
different types of skills. Technology changes may occur at various levels including
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the IT infrastructure and tools/methods. The IS must adapt to these changes taking
the existing technology under consideration.

6.1 Responding to Business Changes

The system providers can build the built-in flexibility so that the IS can prepare in
advance for unpredictable future changes or should make provisions in the IS so that
the IS can make adjustments after an unpredictable event has occurred. Sometimes
the events, which trigger the need to change, can be predicted beforehand. More
often than not, nonetheless, IS needed to respond to expected as well as unexpected
changes. The business changes result in changes in the user requirements (Jalote
2000; Whitten et al. 2001) such as changes in technical and nontechnical require-
ments (SEI 1994), system inputs/outputs, logical internal files, interface files, and
external inquiries (Low and Jeffrey 1990). Lee and Xia (2005) give three groups of
business changes: (i) changes in the setup of an IS development project such as
system delivery date and budget for the project; (ii) changes in the functional
requirements such as system objectives, system scope, input data, output data,
business rules/processes, data structure, and user interface; and (iii) changes in
nonfunctional or operational requirements, such as system throughput, system
response time, system reliability, and documentation. Gebauer and Schober (2006)
give a model for IS flexibility, in which the emphasis is given on the IS capability to
accommodate a certain amount of variation regarding the requirements of the
supported business processes. Gebauer and Karhade (2004) give a framework to
assess the impact of IS flexibility on the performance of business processes.

6.2 Responding to Technological Changes

Besides business changes, technology also changes during and after the implementa-
tion of information systems. System developers deal with changes in software devel-
opment tools and infrastructure technologies (Cooprider and Henderson 1991). The
examples of software development tools are programming languages/tools, systems
analysis/design methodologies, systems development tools, IT architecture, com-
puter-aided software engineering (CASE) tools, databases, packaged software, and
others. Infrastructure technologies include hardware, operating systems, platform
technology, network/telecommunication technologies, key enterprise data, and core
enterprise applications (Duncan 1995). Lee and Xia (2005) give three groups of tech-
nological changes: (i) changes in software programming languages/tools, systems
analysis/design methods, and CASE tools; (ii) changes in technology architecture,
hardware platform, operating systems, network/telecommunication, and infrastruc-
ture; and (iii) changes in the other systems that the application under development
will interface with and in the enterprise master data that the application will use.



280 R. Palanisamy
7 Responding to Business Changes: User’s Perspective

Traditionally, based on the user’s business requirements, information systems are
designed, built, and tested to those requirements. However, the business require-
ments are dynamically changing during and after the implementation of information
systems. Internal and external business environments are continuously changing.
For instance, users experienced “disappointment” due to imposed changes on the
ERP systems that had not been designed to incorporate them (Kanellis and Paul
2005). Since the IS success is measured in terms of user satisfaction over the IS,
information requirements determination must be based on the users’ use to which
the information systems is meant for.

User’s information needs are determined by changes from both external environ-
ment and internal environment (Kanellis and Paul 2005). The business needs are
arising when the organization is interacting with its external environment (exter-
nally generated changes) and the interaction of various organizational components
themselves (internally generated changes). The examples for external environmen-
tal changes are privatization process, expansion into new and unfamiliar interna-
tional markets, change in customer taste and preferences, competitors’ actions, and
others. The examples of internal environment changes are radical reorganization of
business processes, change in strategies, introduction of new working practices,
procedural change to produce at the lowest possible cost, and others. The changes
from external and internal environments have a direct impact on the fit of existing
capabilities of IS with the ideal requirements.

The nature of these changes can be organized into steady and permanent, ad hoc
and temporary, slow and fast, and predictable and unpredictable. These changes
make serious repercussions on the IS. Kanellis and Paul (2005) give examples of
difficulties experienced by users in responding to future business changes because
of change in the organizational structuring from centralization to decentralization.
To overcome such difficulties, users may get complete freedom regarding the
development of applications that fit their own requirements. When multiple users
started using this autonomy for adding value to the business, managing infrastruc-
ture could be a difficult task for system providers. Further, organizations may go
through a period of major changes in their IT investments for developing a mul-
tiuser system.

Figure 16.3 is a conceptual model for interfacing change requests from users.

7.1 System Provider’s Perspective

Assessing the existing capability of the information systems in organizations in
terms of its adaptive capability to respond to business and technological changes
helps the system providers to identify the areas of strengths and deficiencies in the
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existing information systems. The information system may be flexible in one area
and may not be capable of adapting to the changes in the other end.

The strengths and deficiencies could be identified in terms of the various
dimensions of flexibility such as speed, variety, ease, options, cost, effort, and
time. The system providers address the deficiencies by building more capability
with the information system. The capabilities could be built by strengthening the
different dimensions of flexibility identified in the conceptual model. The follow-
ing are examples of building capabilities. More options could be created for users
for their usage, decisions, and business tasks; an increasing number of provisions
are made for handling special/unusual requirements in organizational functions
such as sales, finance, production, and other functional areas; an increasing vari-
ety of user interfaces such as icons, and menus could be built into the system. New
technologies provide more flexibility for usage. For instance, new technologies
such as component-based and service-oriented software architectures (Bieberstein
et al. 2006), Web-based services (Whiting 2003), autonomous computing con-
cepts (Horn 2001), and mobile applications (Siau et al. 2001) assure greater flex-
ibility compared to the legacy, mainframe, client/server, and non-mobile
systems.
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7.2 System Provider’s Knowledge About Changes, Capabilities,
and Responses

The system providers need to maintain a growing body of knowledge about both
business as well as technical changes. Besides, the knowledge is required on the
existing capabilities of the information system to assess the abilities of IS. Further,
the knowledge about the ways of responding to the changes in a more effective and
efficient manner adds more value to the systems professional.

For these reasons, the management has to build an IT talent base that provides a
solid internal pool of skilled IS/IT professionals trained in various technologies.
Further, the pool of talent base needs to rapidly absorb new skills by considering the
retirement of obsolete skills. The value system practiced by the IS staff needs to be
more entrepreneurial in nature so that the expertise of the IS providers can be rapidly
and economically leveraged across different projects. The skills and capabilities of
the IS/IT personnel led directly contributing to IS flexibility in organizations.

7.3 User Perspective

Business requirements keep changing continuously over time. Business goals, busi-
ness processes, and operations change continuously to match with changing market
needs and stay competitive (Lee 2003). Users may not precisely articulate their
needs at the time of implementing information systems. Further, based on the user’s
individual requirements, there could be different ways of defining flexibility.

The system developers need to address the individual and changing business
requirements of the users. The flexibility to change an information system is
particularly important to support business and technological needs that are charac-
terized by high uncertainty regarding future requirements. Some of the changes
could be known beforehand (deterministic), some are probabilistic, and some are
unknown (Gebauer and Karhade 2004).

Information systems are being developed and used in a variable or changing
organizational environment. The change in IS requirements is often superseded by
change in organizational events such as objectives, policies, and procedure which
also change the information needs for users (Patel and Irani 1999). To cope with
organizational variability, users are to be involved in IS design decisions, as it is
difficult for system developers to capture all required information (Trigg et al.
1987), and thus, IS become responsive to user’s situational needs. The increasing
pace of business changes forces the users to contact the system providers for mak-
ing changes in the existing information systems. The procedure for making changes
needs to be easy, convenient, simple, and straightforward. The procedures for sub-
mitting change requests are to be reasonable.

As a result of the changing business environment, system providers must con-
stantly respond to new or changing user requirements. Further, who to contact for
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requesting changes should be clear to the users. Users feel comfortable for having a
single point of contact for making requests for changes.

Accordingly, users expect the IS/IT personnel to handle their requests promptly
regardless of its nature. Prompt response from the system providers create some
kind of trust between the users and IS/IT personnel, which may increase the depend-
ability over the system providers. When the changes are difficult to implement/
incorporate, the systems personnel need to explain to the users the reasons of diffi-
culty. The systems personnel need to keep accurate records on users’ change requests
for future analysis and reference.

The existing information systems should have built-in flexibility for handling the
business changes. For instance, the existing IS should easily let the users create new
reports and new ways of presenting information. Nonetheless, in some cases, the
business requirements may demand unrealistic changes like trying to “fit” a square
in a rounded hole.

In a turbulent environment, the numbers of requests for changes to the system
may increase exponentially in a nonstop manner. Failure to incorporate the changes
may end up with “misfit” referring to the incapability of IS to keep providing the
consistent services to business processes. The “misfit” in the long run may cause the
organization to make inappropriate decisions.

7.4 Interface Between the User and Systems Developer:
Communication Effectiveness

In general, when there is incongruence between ideal requirements of IS and the
existing capabilities, system providers need to understand and gain knowledge
regarding the deficiencies/misfits which require corrective action. At the same
time, any possible restrictions in attaining the goals of proposed actions are to be
clearly understood. Further, when the change requests are submitted, the commu-
nication between the users and system providers needs to be meaningful. The sys-
tem provider needs to understand the change request from the users. Paying
personal attention to the users will enhance the trust with the IS/IT department.
The existing communication procedure to request a change should be easy to
understand.

Timely response to the change requests is essential for increased effectiveness in
user-developer communication. Some changes are easy to make and some are not.
Depending on the nature of the changes, the duration for incorporating the change
will vary. The reaction to user request for changes creates a lot of learning opportu-
nities for the system providers to know about the deficiencies of the existing system.
However, they are more concerned about trading off the IS/IT resources and the
number of users and their requests.

Figure 16.4 is a conceptual model for communicating technical changes to
system.
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Fig. 16.4 Communicating technical changes to system

7.5 Technical Changes to System: System Provider’s
Perspective

It becomes necessary to design procedures to identify and remove deficiencies of
an information system, and thus the IS needs to be continuously adaptive (Ackoff
1967). Accordingly, technological changes are to be carried out with the existing
information systems. Lee (2003) gives the following reasons for adapting new tech-
nologies: (i) a better technology becomes available in the market, (ii) the current
technology needs to be replaced by a newer version of the technology, and (iii) the
current technology is incapable of meeting the user needs. Rapidly identifying the
required changes in the system and developing them facilitate speeding of products
to markets and add value to the customers. In incorporating technological changes,
the system providers need to work toward establishing the current requirements and
based on prediction work toward what might be needed tomorrow. For this purpose,
the user’s current and potential requirements are to be translated into technical spec-
ifications. Failure to do the forward planning may end up with dissatisfaction of the
users. To alleviate this problem, users are to be involved in proposing proactive
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systems with respect to future systems and the ways in which the new technologies
should be developed/changed. Besides, changes in users’ business requirements
also affect both current and ongoing development efforts. Eventually, business
drives the technical changes.

Supporting resources to enable the changes is an important consideration to be
made by the system developers. In most of the cases, the IS/IT budget and other
available resources are constraints for the fast implementation of the proposed
changes. Technological changes are to be done in compatible with whatever else
was going on in the organization. For making changes in the system, Fitzgerald
(1990) has proposed a technique known as “flexibility analysis.” This technique is
used to ascertain the likely future changes needed for an IS. To apply this technique,
potential changes are identified together with the probability of occurrence and the
cost of accommodating the change in the current IS. The changes are ascertained
when the probability is high and the cost is low. According to this rule, not all
changes can be made, but if some can, it should improve the level of flexibility. The
changes, which are disregarded, have to be considered and traded off for the cost
and the benefits/growth in the long term. Further, IT on its own does not inherently
adapt to changes and it has to be planned, predicted, and designed to provide flexi-
bility (FitzGerald and Siddiqui 2002). The flexibility analysis needs to be carried
out with an IS to analyze the ways of changing the system in the future. In the long
run, some of the changes may be small so that the IS can adapt without any extra
efforts or cost. At the same time, some changes can be major ones where the
resources need to be committed enormously. Obviously, not all potential changes
can be handled. Some may be too difficult to accommodate and some may be not
worth doing. However, the potential changes are to be considered and addressed for
possible accommodation.

Over a period of time, system providers need to develop systems that will have a
good fit. The changes made with any IS should fit into the overall business strate-
gies, goals, objectives, and business processes (Kanellis and Paul 2005). The system
providers make changes to the system as quick fixes in a more cost-effective way.
Nonetheless, in the long run “fit” at the various levels is only a temporary phenom-
enon because the business is changing continually. Another problem mostly experi-
enced by users is “technological misfit,” which is referring to fast changes in
technology itself making the existing technology obsolete for the users.

7.6 Changes to System: User Perspective

The changes to be made in the system need to “freeze” on the mutual agreement
between the developers and users. Nonetheless, no new requirements could be intro-
duced while system development is underway. Accordingly, the proposed technical
changes are to be implemented in a speedy and in a more compete way. Though many
managers welcomed the idea of applying IT for competitive advantage, they have
been found that IT is often a barrier to change rather than enabler of change (FitzGerald
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and Siddiqui 2002). For example, with the problem of year 2000, the legacy systems
were found to be disruptive. Normally, the cycles of business changes are happening
much faster than the IS/IT changes. For instance, the problem of accommodating the
Euro (European currency) with the existing financial systems is well known. These
are a very few exceptions where IT failed to accommodate the business changes. IT
has been identified as a major component of organizational flexibility and IT has been
identified as a means to provide a whole range of options and possibilities to achieve
the objectives of an organization (Darnton and Giacoletto 1989). Accordingly, IT
plays the role of enabler as well as barrier of organizational flexibility.

7.7 Communication Effectiveness Between the User
and Systems Provider

When technological changes are required, the system providers should make timely
updates. Completeness in making the update in technical changes is also required.
Because updating only one part of the system can lead to problems in technical
performance such as compatibility. The changes made to the system, business pro-
cesses/strategies supported by the system, are to be clearly communicated to the
users. The problems of the users need to be understood with empathy and the com-
munication between the user and the system provider has to take place in a friendly
manner.

8 Communicating Technical Changes to System:
Documentation and Training

8.1 Documentation from System Provider’s Perspective

The technical changes made in the system are to be communicated clearly to the
users for effective and efficient use of the technology. A clear emphasis of the
technological change is the need for documentation. The steps associated with
the changes and the instructions to operate the changed technology are to be
clearly documented without any ambiguity. The new operating instructions
about the changes made in the technology are to be given in a more understand-
able manner. The user documentation manuals need to be accurate, timely, easy
to understand, meaningful, and helpful. In order to handle the changes, an online
document system should be also developed. The changes in the documentation
are to be reviewed and approved by the concerned IS/IT staff who made the
changes. The instructions are to be stated clearly and controlled by a group of
systems people.
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Another problem faced by the users is the choice of the technical language in the
documentation. When the users do not understand or are not aware of the changes,
one is handicapped in the process of using the information system. There is a need
to have improved tidiness with less ambiguity in instructions. Provisions are to be
made to modify the document for future changes. The electronic documentation is
more preferred for the reasons for easy searching, fast distribution, and consistent
documentation.

8.2 User Training and User Manual in the User Perspective

In the user’s perspective, a general training is required in how to use the new system.
Another source of support is through user manuals where users could look up how
to perform the various procedures in the newly changed technology. To supplement
user training, the user manual (that could be provided upon request) could be used
as reference materials, an easy-to-use and a step-by-step approach to instruct the
users for using the changed system. The sequence of using the new system could
help the user for effective and efficient use of the system.

9 Effectiveness in Communicating Technical Changes
to Users

In preparing the users to operate the new system, creation of appropriate training
programs is important. When the trail run is complete and to ensure that the system
work, users are to be properly and timely instructed about the new changes. The
training should take place at least few weeks in advance before the changed system/
technology goes live. User manuals are to be available well in advance of going live.
If necessary, the system provider should offer a help line to answer additional ques-
tions. Users need training to understand how the changes made in the system will
change their routine tasks and business processes.

To alleviate this problem, a support unit such as help desk is also critical to
clarify the changes after installation. Though user manuals could address all possi-
ble changes made for completeness, based on the frequently asked questions by the
users, the manuals could be improved based on the experiences of the users. Online
help and user manual with full tutorial with voicemail, modem support, on- and off-
site trainings, and other modern support should be available to address the questions
from the users. Innovative and creative approaches to user training are demanded
for implementing technological changes. Since pictures are reputed to be worth a
thousand words, a pictorial form of a user manual is another solution to most of the
problems faced by the users. When the users are not comfortable, even the best-
prepared training/user manual may face failures.
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10 Conclusion

The changing environment in which an organization operates changes the information
requirements of users. Organizational change capability may be inhibited if the
information system cannot respond to these changing needs. The external flexibility
of an information system is provided by the business and technological changes. If
the environment is stable, then the information system hardly needs to be flexible
and emphasize the sustainability of the current operations. On the other hand, if the
business and technological changes are turbulent, then the need for realizing the
flexibility will be increased. Expecting the turbulence and learning about the busi-
ness and technological changes would be a first step to build flexibility in informa-
tion systems.

This chapter begins to address the issue of building flexibility in information
systems. Based on the review of literature, four conceptual models are given with
the consideration of two different perspectives: user perspective and system pro-
vider perspective. The different components of the models are discussed. The
dimensions of flexibility that can possibly measure flexibility of information sys-
tems are defined. The interface between the system provider and the user is the
highlight of the conceptual models. The conceptual framework described in this
chapter is intended to understand the information systems flexibility in organiza-
tions. The models will serve as a basis (i) to assess the impact of total IS flexibility
on organizational change capability, (ii) to assess the capability of the existing IS in
response to business and technological changes, (iii) to measure the different dimen-
sions of IS flexibility and thereby the measurement for the IS flexibility construct,
and (iv) to develop managerial guidelines on how to manage flexibility in IS in the
perspectives of users and systems providers.

From these models, researchers can proceed through the testing of these models
empirically for the purpose of comparing them with the reality. Thus, the models
could be refined as studies built upon one another. There are several research ques-
tions that can be raised to advance the understanding of information systems flexi-
bility for practice. Some of these questions are suggested below:

* Are the components of information systems flexibility as defined in the models
relevant? Since the communication effectiveness between the user and the system
provider is the highlight of these models, have all the relevant sub-components
of communication effectiveness been identified?

e The proposed models assume the external environmental changes for IS are
coming from business and technological requirements. An information system,
which addresses only these two types of changes, can it be totally flexible? If not,
what are the other types of changes hampering flexibility in information
systems?

* How can dimensions of flexibility be measured as the ongoing researchers might
be interested in developing measurement for the IS flexibility construct? What
specific items can be used to measure the dimensions? What is the importance of
these dimensions in engendering total flexibility in information systems?
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* How do the dimensions relate to one another? Making changes in one dimension,
does it affect the performance of the other dimension? For example, if more
options are added with the information system for the improved flexibility, will
it improve any other dimension of flexibility?

e What are the facilitators and barriers of building flexibility in information sys-
tems? How should they be overcome in different organizational setups? What are
the facilitators and barriers of involving users in the process of building flexibil-
ity in information systems?

* How can the communication process between the user and system providers
be improved? What are the barriers of the effective communication between
the two?

» Empirical research is needed which gives deeper insights into what constitutes IS
flexibility in various organizations and industries. Industry size, will it be a deter-
minant for deciding the level of flexibility in information systems? For instance,
the facilitators and barriers of building IS flexibility, are they same or different
for SMEs and large organizations?

* The results from these studies should give implications for managers in various
organizations and industries. Research must be conducted in understanding how
flexibility can be managed in total and in different dimensions as business and
technological changes are happening in a continuous manner. The studies could
be conducted in the context of various IS types such as enterprise systems, SCM,
CRM, EIS, and DSS.

» Research is needed to study the cost of building flexibility in IS for different
degrees of environmental dynamism. For instance, when the uncertainty in envi-
ronmental dynamism is high, there is a need for high capability in built-in flexi-
bility in IS. What about the degree of flexibility requirement for various degrees
of environmental dynamism such as risky situation? At the same time, too much
flexibility is expensive. How do we optimize the cost of building flexibility in
information systems? By applying this economic approach for managing flexi-
bility in IS, what are the guidelines for practicing managers for their investment
decisions for building flexibility in information systems?

* How do managers assess the flexibility of existing IS? How are managers actu-
ally addressing the question of built-in flexibility vs. flexibility to change? Future
research can evolve an instrument/methodology for assessing the existing system
capability. In making technical changes to IS, there is a need for developing a
methodology to analyze the kind of changes that might be required over time and
how those changes can be accommodated in the IS/IT.

* What are the flexibility issues in the interfacing of user and systems provider?
How do we address these issues in favor of building flexibility in information
systems?

This chapter has attempted to examine the question of building flexibility in
information systems in organizations. The results from the above research questions
have implications for managers in various organizations. Many companies are
beginning to understand the concepts of managing flexibility in various types of
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information systems and started using the flexibility for the strategic advantage of
the organization. Research must be conducted that can help in understanding how
flexibility in information systems can improve strategic advantage.
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Chapter 17
Flexibility via Virtual Cellular System
for Variability

Jainarine Bansee and Boppana V. Chowdary

1 Introduction

The manufacturing industry produces a large variety of products in order to satisfy
the diverse needs of markets. This is due to the dynamic environment in which we
live, informed customers who desire goods with closer tolerances (DeGarmo et al.
1997) and demand additional features (Evans and Lindsay 2005). Hence, customer
satisfaction (Mason-Jones et al. 2000) is of utmost importance. As a result, manu-
facturing operations must be flexible to accommodate varying needs of customers.
Flexible operations are responsive; they are able to react when customers make
unexpected demands (Szwejczewski and Cousens 2007). It has become one of the
most sought after properties in modern manufacturing systems (Shewchuk 1999) in
order to handle uncertainties and variations (Ramaseh and Jayakumar 1991) in both
internal and external environments.

Customers require goods and services which must be easily available with short
lead time and of a high quality at competitive prices. Field trips were undertaken
and discussions held with members of Trinidad and Tobago Manufacturers
Association and the above is apparent within the manufacturing industry in Trinidad
and Tobago (TT). The product variety which is produced in the manufacturing
industries within TT is accomplished through Job Shop (JS), Flow Shop, Project,
and Continuous Processes. Customers demand small quantities and in most cases
one of a kind from a large variety (DeGarmo et al. 1997); hence, in today’s environ-
ment the JS manufacturing operation becomes critical.
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Manufacturers must be competitive and flexible in all aspects for their survival
due to the turbulent environment in which they operate. They are encountering
extreme difficulties (Nomden and Van Der Zee 2008; Tay and Ho 2008) such as
product reliability, quality assurance, and on-time delivery (Karim et al. 2008). The
competitive market place of varying demand and product mix from one period to
another requires manufacturers to improve their operations and decrease their
manufacturing cost (Khilwani et al. 2011; Kesen and Gungor 2011). They must
improve at a faster rate if they are to become leaders in the industry. The key to their
survival is getting the right product, at the right price and at the right time to the
consumer (Mason-Jones et al. 2000). There has to be a shift to meet market require-
ment with respect to flexibility, quality, and delivery performance due to an increase
in global competition. Hence, it is critical for the success of any manufacturing
organization to maximize the utilization of workers, materials, and machines
(DeGarmo et al. 1997).

As a result, the elimination of waste (Evans and Lindsay 2005) is a major strategy
being pursued by manufactures globally. Ohno (1998) postulated that waste is what
drives up cost. Waste is anything which does not add value to the product or manufac-
turing activity and which the customer is not willing to pay for (Womack et al. 1990),
for example, jobs on a machine to be processed while major setup is being undertaken
or products waiting in a queue to be processed or inspected. The elimination of these
wastes is being undertaken by a culture of continuous improvement (kaizen, kanban),
“pull” production, mistake proofing (poka-yoke), just in time, value stream mapping,
cellular manufacturing (CM), and virtual cellular manufacturing (VCM).

Additionally, to bring about competitive advantage, flexibility together with cost,
quality, and time (Szwejczewski and Cousens 2007) is now a strategic objective
being pursued by international manufacturers. More so, flexibility through recon-
figuration of manufacturing systems can be accomplished with low additional cost
(Kesen and Gungor 2011). Therefore, for longevity and profitability of the local
manufactures, more so for the JS manufactures, this practice of flexibility must be
incorporated within their respective plants. It must be embedded in their operational
plan and diligently followed as a strategic objective. VCM as outlined by Chowdary
et al. (2005) and Slomp et al. (2005) demonstrated this flexibility and now in this
research it will be further tested through a case study.

Therefore, the objective of this research is a comparison of the JS performance
with the traditional CM and the new concept of VCM. This will be evaluated against
shop performance measures, such as waiting time (WT), setup time (ST), and flow
time (FT). This reconfiguration for flexibility will be accomplished during the short-
est time and at the lowest cost, by varying the methods of production with a mini-
mum interruption to the manufacturer.

In order to meet the objective of this research, the remainder of this chapter is
arranged as follows: Sect. 2 gives a brief synopsis of manufacturing systems — JS
and VCM. An overview of the manufacturing industry is highlighted in Sect. 3.
A case which widely represents JS manufacturing sector in TT is evaluated in
Sects. 4 and 5 adopts strategies to alleviate the problems identified. A discussion
follows in Sect. 6 and the chapter ends with a conclusion in Sect. 7.
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2 Manufacturing Systems

2.1 Job Shop

When manufacturers are required to produce a large variety of products, a number
of different machinery are essential. The JS distinguishing feature is when similar
production machines are grouped together according to their functionality and
arranged into different departments within a plant layout (Irani and Huang 1998;
Herage 1994; Shafer and Charnes 1993). Maximum flexibility can be achieved with
JS layout. This is evident when products of small lot sizes are required to be manu-
factured from a large variety. However, during major setup on the machines, waste
is incurred in the form of time when dissimilar parts are manufactured utilizing the
same machine. Based on a review (Bansee 2012), the advantages and disadvantages
associated with JS layout are identified beneath.
Advantages associated with JS are:

e Production of large variety of products in small quantities

* High utilization of machines through overlapping

» High flexibility in allocating operations to alternative machines
 Flexibility to adapt to changes in customer requirement

* Quick adjustment to the manufacturing of new products

However, the disadvantages associated with JS are:

e Long wait time (WT)

* Long setup time (ST)

* Long flow time (FT) due to material flows through complicated routes
* High work-in-process (WIP) levels

e High material handling costs

2.2 Virtual Cellular Manufacturing

VCM follows on from CM; hence, it utilizes the principles and philosophy of group
technology (GT) (Chang et al. 1998) for the formation of families of parts. In the
formation of these families, there should be the avoidance to the addition of new
machinery while at the same time the existing machinery within the JS should be
efficiently utilized. VCM affords us to minimize job ST through pooling synergy of
machines (Kesen and Gungor 2011; Suresh and Meredith 1994). Implementation of
the VCM layout will resemble the traditional JS layout which still exists in majority
of companies globally. There is no reconfiguration of the machines and departments;
they remain in the same physical location (Kesen and Gungor 2011; Chowdhary
et al. 2005). That is, the machines within the existing department are retained.
Accessibility to machines is available to more than one cell, hence, the efficient
utilization of resources through machine overlapping (Khilwani et al. 2011).
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Based on the processing requirements for the family of parts, the appropriate
machinery will be identified for the virtual cells. Remember these cells configura-
tion will only be in the minds of the workers. The machines are only temporarily
dedicated to the cells. Once the part family processing has been completed, the cells
are disbanded and are free to associate themselves with other cells for the process-
ing of other families. This reformatting of cells facilitates quick changes in cus-
tomer’s requirement at relatively no cost to the manufacture in terms of plant layout,
thus affording them the benefits of volume and mix flexibility (Szwejczewski and
Cousens 2007). The VCM concept utilized the steps within the model by Bansee
and Chowdary (2007).

3 Industry Overview

In order to assist in the identification of common problems and a basis for the gen-
eration of common solutions, interviews and discussions were held. Additionally,
observations were made to the actual way in which firms operated in TT. As a
result of the various processes which were being undertaken by the respective man-
ufacturers, it was observed that wastage was being incurred on the shop floor. We
can conclude that the majority of customers were not satisfied due to delays, to
which the customers are asked to pay more prices. This conclusion is further rein-
forced by the first author who has over 20 years of personal experience working in
a JS environment at a state company. However, based on an extensive literature
search and field visits, factors which contribute to a number of difficulties inclusive
of delays are categorized as management and operational levels issues and are
listed below.

3.1 Management Issues

¢ No documented or adopted policy that is strictly followed in terms of job sched-
uling (Flynn and Jacobs 1987)

» Lack of strategic planning for machinery replacement and upgrades (Shafer and
Charnes 1993)

* Low reliability of plant and machinery due to lack of any scientific maintenance
program which results in equipment breakdown and unavailability and leads to
additional waiting time (Conner 2001)

 Insufficient training pertaining to new operational techniques and advancement
of skills for employees (Conner 2001)

* No strategic succession program for continuity of effective and efficient
operations

* A low level of employee moral due to an absence of motivation and compensa-
tion (Shafer and Charnes 1993)
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3.2 Operational Issues

* Due to implementation of the nonscientific methods of material handling and the
arrangement of facilities within JS, delays in movement of materials occur.

* Due to insufficient information on the job sheet, consequently operators often
seek clarification, resulting in delays.

e The amount of time taken to setup jobs is resulting in further job delays and leads
to high WIP inventory.

All these delays lead to a high FT and low system utilization. An evaluation of
the above issues within the local manufacturing industry demonstrates that there is
wastage in resources, inclusive of time. All of the above contribute to the frustration
which customers have to incur — when they have to suspend their individual opera-
tions. This results in difficulties to their own consumers and intricacy in retaining
them. Additionally, there is loss of revenue and profit to both customers and manu-
facturers. Hence, to mitigate these issues an alternative mode of JS operation like
VCM which facilitates configuration flexibility is taken up in this research for inves-
tigation purposes. Recognizing across the manufacturing industry that most of the
customer’s order delays occurred at the operational level, it will be a good starting
point to reduce such delays at this level, in order to improve the shop performance
through machine scheduling flexibility.

4 Evaluation of Case Study

4.1 Job Shop Layout

For this research, a manufacturer operation, which widely represents the JS manu-
facturing sector in TT, is evaluated. The manufacturing operation within the existing
JS is accomplished by 21 machines arranged in nine (9) functional departments.
Eight (8) machines are currently not in operation and are not included in this
research. Table 17.1 identifies the quantity of machines to each department and a
schematic layout of the arrangement of the existing machines is shown in Fig. 17.1.

4.2 Processing Operation

All jobs are held in a waiting queue when they arrive in the JS. The jobs are then
accessed in order to determine their operational requirements. Thereafter, the jobs
are sequenced through the appropriate departments based on their operational
requirements. The scheduling of the jobs is determined on the basis of first in, first
out (FIFO), otherwise on job criticality.
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Table 17.1 Machine allocation to departments

Machine type

Departments (D) Name Number Machine code used in the study

1 Lathe 10 M3, M4, M5, M6, M7, M8, M9, M10,
MI11, M12

2 Drills 1 M15

3 Milling 3 M17,M18, 19

4 Boring 2 M20, M21

5 Grinding 1 M25

6 Shapers 1 M26

7 Band saw 1 M27

8 Slotting machine 1 M28

9 Reblading machine 1 M29

Total 21
Legend: M3, M4... M29 — Machine3, Machine 4... Machine 29
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Fig. 17.1 Job Shop layout (Departments 1,2 ...9, and M3, M4... M29, corresponds to Table 17.1)

The first available machine within a department is utilized for jobs which have
been sequenced for manufacturing operation. If required, the job then proceeds to
the next sequence department for its second operation and again uses the first free
machine which is available in that department and continues so until all the manu-
facturing operations are completed. When a second operation is required and a
machine is available, scheduling is based on the initial job which was scheduled to
the first operation, and not necessarily the job which arrive to JS first. However, this
does not apply if a latter schedule job can be completed in its second processing
department before the earlier job arrives in that department.
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Prior to any processing operation, some ST is encountered as jobs enter a depart-
ment. However, if the same machine is used for a subsequent job which is similar to
the first job, no major setup is required. On the other hand if the job is dissimilar to
the first one, a major setup is required prior to processing. This continues for all
jobs, using a range of machines within the functional departments. For the jobs
considered in this research, job setup times and processing times are given in
Appendix 6. In this research no minor setup time is considered and job handling
time is ignored.

4.3 Data Acquisition and Analysis

Job requests were acquired from the company records which were placed by clients
from October 1, 2010, to September 30, 2011. A 12-month period was chosen
because it is most likely that the company will receive similar type of jobs in the
following 12 months. For the period identified, 1,325 job requests were made by
clients. This data was filtered to represent the jobs that were specifically assigned to
the JS. The number of jobs that were assigned to the JS was 696.

The company management emphasized that efforts should be concentrated where
the most financial benefit can be derived. Hence, the jobs were ranked according to
their Annual Revenue Value (ARV). Eighteen jobs, which contributed more than
$50,000 of revenue towards the company, were chosen for evaluation purposes.
These jobs are identified as J-1 to J-18 in Appendix 6 and will form the basis of this
research.

The 18 jobs to be manufactured required processing in 1-3 departments. The
sequences of processing through their respective departments are shown in
Appendix 6. For example, for J-1 the number of processing departments is three
and the sequence of departments at which processing takes place is from 7 to 1
to 4. The progression of events follow the same format as described. For the 18
jobs selected, the ST and PT are given in Appendix 6. The JS under review oper-
ated 5 days per week for 8 h per day and 1 day for 4 h. The resulting calculation
gives jobs inter-arrival time of approximately 3 h. The 18 jobs will be rearranged
based on their actual arrival order for scheduling within the JS, as shown in
Appendix 6.

These 18 jobs under study are scheduled through the existing JS system at an
inter-arrival rate of three hours and the processing activities are presented in
Appendix 6. A sample description of these activities is at row 4 and column 14 for
J-3: the cell represents that at 20 h J-3 setup and processing is completed on M27 in
department 7 and move to department 4 and loaded on M20; and at row 7 and col-
umn 1, J-6 is loaded on M3 in department 1. The progression of activities follow the
same format as described. The results (the average times in hours) for the 18 jobs
that were processed through the existing JS system are shown in Table 17.2.

In order to improve the existing system, two cellular strategies will be adopted
and analyzed for the data in the next section.
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Table 17"2. Results Description Average time (hours)
of the existing JS system Wait time ERT

Setup time 5.67

Processing time 18.72

Flow time 355

S Adoption of Strategies

The company’s operational efficiency must increase for improvement of customer
satisfaction. In order to achieve this and the objectives previously set, there must be
adoption of new strategies. These strategies will be explained and then evaluated.

5.1 Cellular Manufacturing

CM involves the processing of jobs within dedicated cells. As a result the existing
JS layout at the company will have to be reconfigured to a cellular layout. Utilizing
the principles and philosophy of GT, the individual jobs will be classified. This clas-
sification into families will be based on similarities in the processing requirement
for the jobs. The machines required to accomplish the processing requirement will
be determined. Hence, the requirement for the cell configuration will be
established.

Within the physical layout, the various cells location will be identified, and the
previously established cell configuration will be installed. That is, the existing JS
layout will be reconfigured to accommodate the cells. With CM the machines are
permanently dedicated to the assigned cell. Based on the scheduling policy, the vari-
ous jobs will be dispatch to the appropriate cells for manufacturing utilizing the
concept of processing families of parts. The scheduling policy adopted is FIFO;
therefore, this will be used in this research.

In analyzing the data, the 18 jobs were grouped into four families and were
assigned into four cells. For the families of parts, the machines have been identified
based on the departments at which processing takes place. It will be considered that
all machines within the same category have the same capability. This will avoid
variation in cycle time and prevent the desire to duplicate machines of the same
category of various capabilities within the same cell.

Based on the configuration developed, it is recognized that there is a need for
additional machines. However, there will be excess machines within some depart-
ment. In order to create the cells with the appropriate machines, where additional
machines are required, they will be introduced. By following this methodology, the
four families and machines were allocated to four cells as shown in Table 17.3.

The three (3) additional machines which will be needed to facilitate the forma-
tion of the respective cells are Cell-B one band saw and Cell-C and Cell-D one bor-
ing machine each. These additional machines are referred as M32, M30, and M31.
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Table 17.3 Allocation

of families and machines Family  Cell Machines
to cells A Cell-A  M27, M3, M20
B Cell-B M21, M32, M4
C Cell-C  M30, M5
D Cell-D M6, M17, M31, M15

Legend: M3, M4... M29 —existing machines
M30, M31, M32 — new machines

/ CM Layout \
'/
|
|
|
|
|
\

Fig. 17.2 Machine allocation in cellular layout

The seven (7) unutilized machines in the cell formation are six lathes (M7, M8, M9,
M10, M11, and M12) and one milling machine (M11). These machines can be used
for other purposes. The cellular layout with the respective machines assigned to
cells is shown in Fig. 17.2.

Using the data for ST and PT and with an inter-arrival time for the jobs of three
hours, these 18 jobs will be scheduled through the cellular layout based on the strat-
egy adopted in the preceding section and the result are observed. Again, this sched-
uling will be based on the actual arrival pattern of the jobs. It should be recalled that
ST only occurs the very first time the part family is processed on the machine within
a cell. These results for the processing activities for the CM system for the jobs are
shown in Appendix 7. A sample description of these activities is at row 2 and col-
umn 8 for J-1; the cell represents that at 3 h J-1 setup and processing is completed
on M27 in Cell-A and move to M3 in Cell-A; and at row 5 and column 1 for J-4, the
cell represents that at 9 h J-4 is loaded on M30 in Cell-C. The progression of activi-
ties follow the same format as described. The results (the average times in hours) for
the 18 jobs that were processed through the CM system are shown in Table 17.4.
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Table 17.4 Results Description Average time (hours)
for the CM system Wait time 95

Setup time 1.44

Processing time 18.72

Flow time 29.67
Table 17.5  Allocation Family  Virtual cell Machines

of families and machines

K AB VC-AB M27, M3, M4, M5, M6, M7, M20
to virtual cells
CD VC-CD M21, M8, M9, M10, M11, M12,
M17, M15

Legend: M3, M4..., M29 corresponds to Table 17.1

5.2 Virtual Cellular Manufacturing

The utilization of the concept of VCM affords us with a number of options for the
formation of families for the various jobs to be process. These options can be based on
the number of families, pooling time of families, size of families, similarities in the
processing requirement, due date, and family releasing mechanism. For this research,
the formation of families is based on similarities in the processing requirement.

Since VCM follows CM, the family formation used for CM will initially be the
same for VCM. However, as it pertains to pooling synergy of machines, the 18 jobs
were classified only into two families of parts, as our strategy, compared to CM
where four families have been created. These two families resulted from the merg-
ing of the families of parts. Family type B were merged with A to form virtual cell
AB (VC-AB), and family type D were merged with C to form virtual cell CD (VC-
CD). This resulted in two families and two virtual cells. The reduction in families
with VCM affords us to minimize job ST. Also, the configuration risk will be
reduced due to minimum disruption to the JS operations. By following this method-
ology and with the emphasis on maximum utilization of machinery, these families
will be assigned to VC-AB and VC-CD, as shown in Table 17.5.

The layout with the respective machines assigned to VC-AB and VC-CD is
shown in Fig. 17.3.

Families will be released to the JS virtual cells for processing when they are
formed. That is, when jobs arrive into the shop, they are evaluated to determine
which family they belong to and are assigned to their respective family queue. The
minimum size of the family considered for this study is two jobs. The company
consented for the size of the family to have a minimum of two jobs. However, the
maximum WT for the formation of a family from when the job first arrives in the
shop until it is released to the JS is 9 h.

The initial order of arrival will be used together with the ST and PT for the manu-
facturing of jobs. As it pertains to the addition of jobs to the formed family — if a fam-
ily has been scheduled and is processing within the virtual cells and another family
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Fig. 17.3 Virtual cellular layout (Departments 1, 2 ...6 and M3, M4... M29 corresponds to
Table 17.1)

Table 17.6 Results Description Average time (hours)
for the VCM system Wait ime 789

Setup time 1.28

Processing time 18.72

Flow time 27.89

part arrives in the shop — it joins the family for processing to save ST. With respect to
re-routing — if a latter job can be completed in the second process before the earlier job
arrives to the workstation within the cell — the latter job can be processed.

For the VCM system the processing activities is presented in Appendix 8 for the
18 jobs. A sample description of these activities is at row 3 and column 9 for J-2; the
cell represents that at 19 h J-2 setup and processing is completed on M8 in VC-CD
and move to M 17 within the same cell; and at row 5 and column 6, J-4 is loaded on
M21 in VC-CD. The progression of activities follow the same format as described.
The results (the average times in hours) for the 18 jobs that were processed through
the VCM system are shown in Table 17.6.

6 Discussion

A summary of the results derived from an assessment of the strategies adopted,
together with the present strategy being followed by the company, is shown in
Fig. 17.4. This summary is based on the following shop performance measures:
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Summary of Results
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Fig. 17.4 Summary of results

Table 17.7 Analysis of results in terms of percentage

Shop performance Strategies
Items measures CM vs. JS VCM vs. JS VCM vs. CM
1 Waiting time 14.5 % decrease 29 % decrease 17 % decrease
2 Setup time 74.5 % decrease 77.5 % 11.5 %
3 Processing time Same Same Same
4 Flow time 16.4 % decrease 21.4 % decrease 6 % decrease

WT, ST, PT, and FT. Corresponding to Fig. 17.4, the average WT for the 18 jobs for
the existing strategy is 11.11 h, whereas for the adopted strategies of CM, 9.5 h and
VCM 7.89 h, respectively.

An analysis of the above results is shown in a tabulated format in Table 17.7.
Both ST and WT showed a decrease of 74.5 % and 14.5 % for CM when compared
with the JS. The effect of this resulted in a decrease of the FT by 16.4 % with the
CM strategy. However, as described previously, there are problems with the imple-
mentation of CM strategy. Foremost is a considerable amount of capital which must
be invested. This will be used for shop reconfiguration and the purchase of addi-
tional machines. With CM the machines are permanently dedicated to the cells
(Irani and Huang 1998). Every time the products mix changes, the CM layout will
have to be reconfigured. Therefore, this type of manufacturing system is impractical
(Flynn and Jacobs 1987).

The VCM system showed a decrease with the ST and WT of 77.5 % and 29 %,
respectively, when compared with JS. The cumulative effect of this resulted in a
decrease of the FT by 21.4 % with the VCM strategy. With VCM there is no
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reconfiguration of the JS. The existing JS layout remains the same when implemen-
tation of VCM occurs. No new machinery is purchased and added to the current
shop. Comparing the VCM system with the CM system, as the data shows, also
resulted in decreases in ST, WT, and FT by 11.5 %, 17 %, and 6 %, respectively.
These results verify that between the VCM and the CM layouts, the VCM layout is
superior as supported by Bansee (2012). As a result, the existing strategy must
clearly be changed in order to enhance customer satisfaction.

7 Conclusion

Due to delays in the delivery of customer’s orders by JS manufacturers, the custom-
ers are dissatisfied. This is felt in terms of inconvenience to their respective custom-
ers and in their balance sheet in terms of profit. The main driver of the economy of
TT is the energy sector. They are the major revenue earners for the JS manufactur-
ers. As a result, the JS manufacturers must change their existing strategy and adopt
an alternative mode of JS operation, such as VCM for their survival.

As a study, a JS setup was analyzed and two cellular strategies were adapted. The
results were compared. The comparison revealed superior results for both the CM and
VCM strategies in terms of ST when compared against the existing JS strategy.
Additionally, there was a reduction in WT and hence an overall decrease in FT for the
CM and VCM. Furthermore, the results also revealed that the VCM strategy was better
than the CM strategy and which makes it very attractive for manufacturers to adopt.

Successful implementation of VCM to an existing JS layout brings benefits such
as reduction in WT, ST, and FT. The effects of this reduction result in a drastic
decline in WIP and afford the availability of the system, that is, increase in system
utilization. Furthermore, reliability with customer due date delivery is enhanced.
Additionally, the existing JS layout is retained. There is no capital investment for
reconfiguration of the shop as compared to CM. VCM is flexible in assigning jobs
and the virtual cells can be rearranged very rapidly. Additionally, this system affords
the quick adaptation to changes in both product mix and volume.
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Chapter 18
Role of Manpower Flexibility
in Lean Manufacturing

T.P. Singh

1 Introduction

In today’s highly competitive market, survival of a manufacturing organization
depends upon its ability to introduce new and improved products while containing
their prices within competitive range. Cost cutting through process improvement
has assumed a great importance in all kinds of manufacturing organizations.
Minimizing wastage of resources and moving towards implementation of lean man-
ufacturing have become key strategies to achieve cost cutting. Lean manufacturing
encompasses five interdependent principles: value definition, value stream analysis,
flow, JIT/pull, and perfection. “Value definition” involves finding out the customer
requirements, giving due weights to these requirements, and bringing them into
product designs. “Value stream analysis” takes care of the design of the process to
add value to the product in accordance with the customer requirements in the
intended products. This value stream or production process is designed for transfor-
mation efficiency and effectiveness. The emphasis is on the performance of value-
added activities and minimizing non-value-added activities. “Flow” demands that
the processes are so reliable that the transformation process goes on uninterrupted.
“JIT or pull” requires that the production is carried out only when there is a
confirmed customer order. The last principle of lean manufacturing, “perfection,”
ensures that all four aforementioned principles are perfectly implemented.
Successful implementation of lean manufacturing requires sophisticated flexible
numerically controlled machines; use of latest technology, systems, and procedures
of work; standardization; multi-skilled flexible work force; and so on. In this chap-

ter, the importance of manpower flexibility for implementing lean manufacturing is
highlighted.
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In traditional mass manufacturing, there were specialized workers who were
managed. The objective was to use their physical strength. They needed a great deal
of supervision. Lean manufacturing, on the other hand, needs flexible workforce who
have multiple skills and are responsible. The aim is to use their intellect along with
their physical strength. The workers need to be empowered and supervision reduced,
and officers need to devote time to high-end jobs. In lean manufacturing, the jobs
are broader and the workers can derive pleasure and pride by performing these jobs.

While trying to find the reasons why Japanese flexible manufacturing system
outperforms its counterpart in the USA, Jaikumar (1989) discovered that labor flex-
ibility has proved the key to the success of flexible manufacturing systems in Japan.
Browne et al. (1988) also note that in search of flexibility, Western countries are
often technology driven, while Japanese not only strive for technological improve-
ments but also utilize flexible workforce. Labor flexibility can be enhanced through
the management of workers’ intellectual development such as multidiscipline train-
ing and job rotation.

Labor flexibility refers to the ability of the workforce to attain new skills and
change jobs as and when required. Chen et al. (1992) define labor flexibility as the
ability of the workforce to perform a broad range of manufacturing tasks effectively.
Labor flexibility is the ease of moving personnel to different departments of an
organization, and it is achieved by the aptitude of multi-trained staff to carry out a
wide variety of tasks (Tsourveloudis and Phillis 1998). A flexible workforce is espe-
cially valuable in responding to the design changes and new product introduction.
With labor flexibility, well-trained multifunctional operators can be allocated to dif-
ferent work centers or redeployed to practice setups and other maintenance tasks.
Higher labor flexibility provides enhanced productivity and quality (Hung 1993;
Franchini et al. 2001; Zulch et al. 2004).

Labor flexibility has been recognized as a tool for enhancing manufacturing per-
formance in manufacturing systems, since it provides several strategic advantages
(Nagarur and Azeem 1999). The use of a multifunctional workforce allows the firm
to respond quickly to unexpected and unbalanced demands that may arise in the
concern. Such flexibility helps the firm to reduce manufacturing flow times and
work-in-process inventories and improves their customer service while providing
an efficient use of both labor and equipment (Polakoff 1991). In general, firms pur-
suing high divisions of labor, and therefore fostering specialized skills in their
workers, will tend to be less flexible than firms relying on a more broadly trained
worker that can adapt more quickly to new products or product changes or to new
technologies. Treleven (1989), Jaikumar (1989), Chen et al. (1992), and Bobrowski
and Park (1993) have discussed various dimensions of labor flexibility like multiple
skills and range of manufacturing tasks. Labor flexibility can be measured from
various indicators in the organization (Koste and Malhotra 1999; Koste et al. 2004).

Gupta et al. (2001) carried out a study to assess the role of labor flexibility in
improving productivity in engineering industry. In this study, a questionnaire survey
of engineering industry was carried out which was followed by detailed case studies
in some selected organizations. The information collected from the industry was
used to calculate the values of labor flexibility and productivity. Correlation analysis
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depicted strong correlation of labor flexibility with productivity. Another study by
Khamba et al. (2001) demonstrated a positive contribution of improving various
kinds of flexibilities, including labor flexibility, towards technology management.
Garg et al. (2002) analyzed the role of manpower in the management of change and
concluded that improvement in manpower flexibility facilitates management of
change. Chauhan and Singh (2011) presented a comprehensive review of literature
on labor flexibility, lean manufacturing, and their relationship.

Based on these and many other studies on manpower flexibility, it can be hypoth-
esized that manpower flexibility has a strong correlation with lean manufacturing.
The present study is undertaken to test the hypothesis and to ascertain the strength
of relationship.

2 The Study

The study was carried out in small-scale auto parts industry of Punjab in India. The
methodology adopted includes the following:

(a) Preparation of a questionnaire covering various aspects of labor flexibility and
lean manufacturing and its pretesting

(b) Collection of data through personal visits

(c) Analysis of data and assessing the following:

i. Status of each aspect of labor flexibility

i. Status of each aspect of lean manufacturing

iii. Status of each company in all aspects of labor flexibility taken together

iv. Status of each company in all aspects of lean manufacturing taken together

v. Correlation between various parameters of labor flexibility and lean
manufacturing

= .

A questionnaire was specially designed to collect data on various aspects of
labor flexibility and lean manufacturing. These aspects are given in Tables 18.1 and
18.2. The tables also contain the codes given to the aspects. The codes have been
used for carrying out statistical analysis of the collected data.

Considering the nature of various kinds of wastes to be measured to assess the
status of lean manufacturing, it was decided to collect data from various industrial
firms by personal visits and observations. The number of firms from where the data
was collected was restricted to only ten. The questionnaire contained in all 30 ques-
tions on various aspects of labor flexibility. There were 18 questions on various types
of wastes. In addition to the questions, data collected through personal observations
and descriptions given in the questionnaire was made use of for determining the
status of various major aspects of labor flexibility and lean manufacturing.

Status of lean manufacturing was found out from the levels of seven kinds of
wastes. Table 18.2 depicts these seven categories along with the codes given to each
category.
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Table 18.1 Various aspects of labor flexibility

S. No. Aspect Code
i Ability of the workers to work on various machines LF1
ii Skill levels of workers to perform on different jobs LF2
iii Cooperation of workers in achieving production targets LF3
iv Attitude of workers towards change LF4
\ Training of workers LF5
vi Changes in the workforce strength over a period of time LF6
vii Ability of production workers to perform inspection jobs LF7
viii Extent of autonomous maintenance carried out by workers LF8
ix Job designs LF9

Table 18.2 Various aspects of lean manufacturing

S. No. Aspect Code

i Correction, that is, repairs or rework LM1

ii Motion, any wasted motion to pick up parts or stack parts LM2

iii Overproduction, producing more than needed, before it is needed LM3

iv Conveyance, wasted effort to transport materials, parts, or finished LM4
goods into or out of storage or between processes

v Inventory, maintaining excess inventory of raw materials, LMS5
parts in process or finished goods

vi Processing, doing more work than is necessary LM6

vii Waiting, any non-work time, waiting for tools, supplies, parts, etc. LM7

Each question on labor flexibility and lean manufacturing had five options and,
thus, a score from one to five. From these scores the percentage score achieved by
each broader aspect of labor flexibility and lean manufacturing has been worked out.

Tables 18.3 and 18.4 depict the percentage scores of various aspects of labor
flexibility as well as lean manufacturing, respectively. These scores have been
worked out from the raw scores collected from the response of the questionnaire
using the following formula:

ZSa,.
%100
nSm

Percentage score =

Sn.
where Sa; is the average score of a subarea which is further equal to ZN L Si
is the score of a company in a subarea (i varies from 1 to 5), nj is the number of
companies securing that score where Y nj=N is the total number of companies, and
Sm is the maximum score of a subarea, that is, 5.

From the percentage score of each aspect of labor flexibility and lean manufac-

turing for each of the ten companies, the following have been worked out:

i. Average score of each aspect of labor flexibility in all the ten companies taken
together

ii. Average score of each aspect of lean manufacturing in all the ten companies
taken together.
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Table 18.3 Percentage scores of companies in various aspects of labor flexibility

Percentage score
Firm/company LF1 LF2 LF3 LF4 LF5 LF6 LF7 LF8 LF9 LF

1 45 49 68 64 68 65 52 28 67 56.22
2 47 52 65 60 65 64 53 28 63 55.22
3 65 67 81 67 77 74 60 44 69 67.11
4 39 44 70 60 69 62 50 29 64 54.11
5 55 56 71 67 74 72 57 42 70 63.33
6 57 59 80 68 78 75 56 43 72 65.33
7 57 58 83 59 76 70 50 41 61 61.66
8 64 66 80 58 80 74 61 47 71 66.44
9 53 56 78 60 72 63 52 27 62 58.33
10 38 41 68 57 61 61 49 24 61 51.11
Avg 52 55 75 62 72 68 54 35 65 59.7

Table 18.4 Percentage scores of companies in various aspects of lean manufacturing

Percentage score
Firm/company LM 1 LM?2 LM 3 LM 4 LM5 LM 6 LM 7 LM

1 72 67 75 68 62 76 60 68.5

2 70 63 71 69 60 70 56 65.57
3 78 73 83 76 61 84 65 74.28
4 69 62 70 67 58 68 55 64.14
5 75 71 80 73 57 80 67 71.86
6 73 69 82 77 61 82 70 73.42
7 72 68 75 69 55 78 68 69.28
8 7 72 84 71 58 80 64 73.14
9 74 70 70 74 60 78 63 69.85
10 64 58 65 60 52 63 54 59.57
Avg. 72.4 67.3 75.5 71 58.4 75.9 62.2 68.96

iii. Average score of each company in all aspects of labor flexibility taken together
iv. Average score of each company in all aspects of lean manufacturing taken
together

From these average scores, the status of each aspect of labor flexibility and lean
manufacturing and the status of each company with regard to labor flexibility and
lean manufacturing have been worked out. A brief explanation of these is given in
the subsequent sections.

3 Labor Flexibility

In this section, status of each aspect and that of each company in labor flexibility
have been discussed.
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3.1 Status of Each Aspect

Figure 18.1 depicts the status of various aspects of labor flexibility pictorially. A
close look at percentage score of various companies in labor flexibility depicts that
workers try to cooperate in general in achieving production targets (75 %) but this
cooperation is limited to the activities to be carried out within the mutually agreed
upon rules and regulations. Low scores of “Ability of the worker to work on various
machines” (52 %) and on various jobs (55 %) amply support this view. Although a
fair amount of training is being imparted (72 %), multi-skilling of workers does not
look to be of a good order.

Two other important aspects which have become very crucial in today’s industry,
that is, “Ability of production workers to perform inspection jobs” and “Extent of
autonomous maintenance carried out by workers,” are found to be at a poor level
with scores of 54 % and 35 %, respectively. This dictates the need to reorient educa-
tion and training and carefully implementing techniques like Total Productive
Maintenance (TPM) and Total Quality Management (TQM). By giving equal
weightage to all above major aspects, an average percentage score for manpower
flexibility has been worked out to be 59.7 %. Further, scores of all the 10 companies
in various aspects of manpower flexibility and lean manufacturing have been worked
out. Table 18.3 presents the details.

3.2 Status of Various Companies

Scatter diagram of Fig. 18.2 shows the status of various companies in labor flexibil-
ity. It is observed that the variation in the average scores of the companies is not
very large, the lowest score being 51.11 % and the highest 67.11 %. In case of the
average score of various aspects in all the companies taken together, the variation
between the lowest score (35 %) and the highest (75 %) is very large. This phenom-
enon depicts that all the companies have made efforts to improve manpower flexi-
bility. In all the companies, some aspects of labor flexibility, particularly extent of
autonomous maintenance and skill levels, have not been taken care of very well.
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Further, it is seen that out of ten companies from where detailed information was
collected, three have scores of above 65 % which can be termed as good, two have
scores between 60 % and 65 % which is fair, and the remaining have a score of less
than 60 % which should be termed as poor in today’s scenario. Overall, it can be
said that labor flexibility in our industry is below satisfactory level (59.7 %). Even
the companies getting the highest scores are not at a very good or excellent level,
and there is a large scope for improvement which needs concerted and sustained
efforts.

4 Lean Manufacturing

4.1 Status of Each Aspect

Table 18.4 shows the average scores of each of the ten companies in various aspects
(kinds of wastes) of lean manufacturing. Overall average score of each aspect and
the average score obtained by each company in all aspects taken together are also
shown in the table. Figure 18.3 gives a comparison of the average scores of various
aspects. The figure represents a very interesting phenomenon.

Four aspects, that is, correction (72.4 %), overproduction (75.5 %), conveyance
(71 %), and doing more work (75.0 %), have scores of above 70 % which can be
termed as good. It shows that companies have paid attention to these areas and put
in efforts to reduce wastes of these four types. They have been successful in reduc-
ing the amount of rework produced. In other words, they try to produce the product
of right quality in first attempt itself. A higher score of overproduction depicts that
the concept of Just in Time production is being implemented. Companies are pro-
ducing only when there is a firm customer order. The old practices of producing in
advance and keeping inventory in the finished goods stores is being replaced by
producing only against confirmed orders. Further, the companies have improved
their material flow within the organization to optimize on material handling. This
has reduced unnecessary transport of material within the work areas. The highest
score has been achieved by “doing more work than required” depicting thereby that
now only those features of the product are taken care of which have their functional
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utility and are demanded by the customers. Unnecessary work done on the product
which will not add value has considerably come down.

The remaining three aspects of lean manufacturing, namely, “unnecessary
motions” on work centers (67.3 %), “waiting due to various kinds of shortages”
(62.2 %), and ‘“higher inventories” (58.4 %), got comparatively low scores. Still
there are unnecessary movements and efforts to pick up parts or place parts on the
work centers. There is thus a need of a proper work place design through application
of the principles of motion economy. Waiting due to various reasons got a consider-
ably low score. It shows that various kinds of shortages like material shortages,
unavailability of tooling, and breakdowns are still on quite a higher side. The lowest
score has been received by “inventory.” Inventories of raw materials, in-process
goods, and finished products are still on the higher side. This shows that processes
are not so reliable and inventories have to be kept higher to take care of the flaws and
shortcomings of the production processes.

4.2 Status of Various Companies in Lean Manufacturing

Table 18.4 depicts the average score of each company in all aspects of lean manufac-
turing taken together. Figure 18.4 is a scatter diagram showing the total average score
of the companies and their status with regard to lean manufacturing. The scatter
diagram depicts that four companies have scores between 70 % and 75 % which can
be termed as good with regard to lean manufacturing status. Another four companies
have scores between 65 % and 70 % and fall in the category of “fair.” The remaining
two companies have scores less than 65 % and fall in the “unsatisfactory” category.

5 Relationship of Labor Flexibility and Lean Manufacturing

Table 18.5 shows the coefficient of correlation between various parameters of labor
flexibility. The table depicts that the relationships within all parameters of labor
flexibility are significant. This shows that all factors are complementary to one
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Table 18.5 Correlation among various aspects of labor flexibility

LF LF LF LF LF LF LF LF LF

Parameters 1 2 3 4 5 6 7 8 9 LF

LF1 1 .992 .847 .390 .900 .885 .822 .880 .588 .961
LF2 .992 1 .798 .381 .887 .859 .840 .851 .592 .94¢
LF3 .847 .798 1 .293 .900 .766 .509 .809 .383 .847
LF4 .390 .381 .2931 .413  .591 .481  .447 .699 .550
LF5 .900 .887 .900 .4131 .885 .720 .913 .661 .948
LF6 .885 .859 .766 .591 .8851 .823 .970 .804 .964
LF7 .822 .840 .509 .481 .720 .8231 .793 .842 .854
LF8 .880 .851 .809 .447 .913 .970 .793 1 .726 .950
LF9 .588 .592 .383 .699 .661 .804 .842 .7261 .750
LF .961 .946 .847 .550 .948 .964 .854 .950 .750 1

Table 18.6 Correlation among various aspects of lean manufacturing

LM LM LM LM LM LM LM

Parameters 1 2 3 4 5 6 7 LM
LM1 1 .979 .859 .913 .565 .929 712 . 951
LM2 .79 1 .848 .904 .501 .969 .818 .968
LM3 .859 .848 1 .847 .440 .876 .767 .919
LM4 .913 .904 .847 1 .616 .904 .757 . 949
LMS5 .565 .501 .440 .6l6 1 .545 .247 .573
LM6 .929 .969 .876 .904 .545 1 .898 . 987
LM7 712 .818 .767 .757 .247 .898 1 .863
LM .951 .968 .919 . 949 .573 . 987 .863 1

another. If one becomes better, it has a positive effect on other factors and vice
versa.

Similarly, the complementary nature of all parameters of lean manufacturing is
evident from the significant relationships between them as shown in Table 18.6.

Table 18.7 also shows the relationship of labor flexibility with all the parameters
of lean manufacturing. It is seen that all relationships are positive and significant.
This shows that labor flexibility contributes towards the achievement of lean manu-
facturing by reducing wastes of various resources.

The study concludes that there is a very strong relationship between labor flexi-
bility and lean manufacturing. The firms where the labor flexibility is higher are
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Table 18.7 Correlation between lean manufacturing and various aspects of labor flexibility

LF LF LF LF LF LF LF LF LF

Parameters 1 2 3 4 5 6 7 8 9 LF

LM1 .901 .918 .701 .509 .853 .771 .840 .762 .665 .892
LM2 .912 .909 .783 .535 .879 .794 .783 .773 .645 .908
LM3 .865 .862 .671 .618 .879 .960 .894 .928 .885 .950
LM4 .870 .893 .705 .539 .881 .796 .822 .756 .731 .895
LM5 .317 .399 .916 .585 .366 .458 .412 .712 .484 .347
LM6 .906 .897 .803 .654 .893 .854 .738 .799 .679 .930
LM7 .814 .764 .876 .579 .864 .850 .526 .809 .559 .865
LM .915 .917 .771 .639 .914 .879 .812 .832 .752 .951

generating less amount of waste of resources and are closer to the implementation
of lean manufacturing. It is also brought out that a successful lean manufacturing
implementation program should address the human aspect first of all, particularly in
Indian context.

6 Conclusion

The study has shown that almost all the manufacturing units have put in efforts to
reduce wastes of various kinds and move towards lean manufacturing. One of the
strategies used for this purpose is to bring in labor flexibility. It has been shown that
variations between the companies with regard to their overall standing in labor flex-
ibility is not much but some aspects of labor flexibility are in a poor stage in almost
all the organizations. It is also revealed that overall standing of the companies in
labor flexibility needs improvement. Regarding wastages of various kinds consid-
ered under lean manufacturing, it is shown that some obvious areas have really
improved, but few areas like “higher inventories” are at a poor level and need imme-
diate attention. Further, the study revealed that there is a strong correlation among
all parameters of labor flexibility and lean manufacturing. It can be concluded that
improving labor flexibility will certainly contribute towards achievement of lean
manufacturing. The results go very well with the hypothesis as well as the studies
appearing in the literature on the role of labor flexibility with productivity, technol-
ogy management, management of change, and other areas.
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Chapter 19
Supply Chain Flexibility: Some Perceptions

Bibhushan, Anuj Prakash, and Bharat Wadhwa

1 Introduction

Supply chain flexibility (SCF) is a relatively new area with a growing number of
publications appearing during recent times. Literature indicates the existence of
several definitions and perceptions on flexibility in the domain of manufacturing
systems as well as supply chain systems. Wadhwa and Rao (2000) define flexibil-
ity as the ability to deal with change by judiciously providing and exploiting
controllable options dynamically. The developments in manufacturing flexibility
stimulated efforts on flexibility at the level of systems and enterprises as well. For
example, Sushil (2000) defines flexibility as the exercise of free will or freedom
of choice on the continuum to synthesize the dynamic interplay of thesis and
antithesis in an interactive and innovative manner, capturing the ambiguity in sys-
tems and expanding the continuum with minimum time and efforts. Wadhwa and
Rao (2003) examined the concept of flexibility in relation to the concept of agility,
highlighted certain commonalities and differences, and suggested a possible
vision for future evolution of these two important concepts. Tang and Tomlin
(2008) explore that flexibility enhances supply chain resiliency but in a limited
manner. Chan et al. (2009) define that flexibility could reduce the impact of under
demand and also reduce holding cost for unsold items, whereas Prakash (2011)
defines the flexibility for all the system in such manners as flexibility as an ability,
which can collect the environmental changes, experience the changes, and control
the system according to changes. It is the multifactor, multidimensional approach
in each context (manufacturing or supply chain), and these factors and dimensions
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Fig. 19.1 Some perceptions of supply chain flexibility

will be described on the basis of particular context. Wadhwa and Browne (1989)
define the different action points in a flexible system.

Researchers as well as practitioners agree that, to be competitive in a dynamic
business environment, supply chains must be sufficiently flexible. Hence, there is
considerable interest to enrich this domain. However, there have been multiple per-
ceptions of flexibility within the research community (see Fig. 19.1). While some
authors view supply chain flexibility in terms of manufacturing flexibility, several
other authors view supply chain flexibility as an extension of the flexibility concept
from individual entities to the entire supply chain. Many authors view flexibility as
an important performance parameter of a supply chain, just like time, cost, and
quality. In addition, several authors view supply chain flexibility in terms of the
product customization. A number of other authors view supply chain flexibility in
terms of supply chain structural relationships. Supply chain flexibility is also being
discussed in relation with product complexity that arises in the case of short life
cycle products. For such products, IT is needed for quickly identifying the customer
requirements, making suitable product designs, and manufacturing the customized
products. A firm in the downstream market can choose between irreversibly com-
mitting to an early order and postponing ordering until after better demand informa-
tion is available. In our view, such growth in complexity in supply chain structures
highlights the research and industry motivation to focus on supply chain flexibility.
As complexity increases, a variety of outcomes become possible, and a more
detailed modeling would be required with a greater number of contingencies to deal
with the added dimensions. This chapter explores different perceptions of supply
chain flexibility (shown in Fig. 19.1).

2 SCF as an Extension of Manufacturing Flexibility

Many of the publications on flexibility focus on the manufacturing flexibility
dimension (Wadhwa and Rao 2003). One of the most accepted frameworks for man-
ufacturing flexibility is the framework proposed by Browne et al. (1984). This
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Fig. 19.2 Multiple-entity
flow perspective (Wadhwa
and Rao 2003)

framework identifies and defines eight types of manufacturing flexibilities: machine,
routing, product, process, operation, volume, expansion, and production flexibili-
ties. The interrelationships among these flexibility types have also been identified in
this framework. The flexibility in manufacturing environments, particularly
computer-integrated manufacturing systems (CIMS), can be intelligently exploited
by judicious use of IT (Wadhwa and Rao 2000). In his research, Wadhwa (1988)
suggested a focus on interaction delays caused by processes involving the control
on flow of multiple entities. He also proposed three types of decision points linking
the decision (direction of status change) and information (system status) to exploit
available flexibility in flexible manufacturing systems. In a later work, Wadhwa and
Aggarwal (1993) suggested flexibility, integration, and automation as three key
dimensions of computer-integrated systems based on this framework.

Wadhwa and Rao (2003) also highlight the importance of supply chain flexibility
while proposing a multiple-entity flow perspective to understand and exploit differ-
ent types of flexibilities within the supply chain. They view supply chain in terms of
five entity flows: information flow, decision flow, material flow, resource flow, and
money flow. In this framework, shown in Fig. 19.2, information flow and decision
flow were viewed as constituting the control system, which controls the material
flow and resource flow. The information and decision flows meet at discrete points
called the decision points, and the material and resource flows meet at discrete
points called the action points. The decision points and the action points interact
with each other to ensure smooth functioning of the system.

A number of authors consider supply chain flexibility as an extension of manu-
facturing flexibility. For instance, Koste and Malhotra (1999) feel that the presence
or absence of manufacturing flexibility in supply chains and its relationship with
performance should be explored, and the effect of supply chain integration on the
development of manufacturing flexibility in supply chains should be examined.
Similarly, Duclos et al. (2001) argue that supply chain flexibility, which includes
manufacturing flexibility, should further improve the performance of supply chain.
In a recent work, Ozbayrak et al. (2006) highlight that flexible systems like MTO
are required for meeting diverse and customized orders in a supply chain. Boute
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et al. (2009) emphasized on modeling capacity structure in flexible manner to
achieve the flexibility in supply chain to cope with the uncertainty of the market and
customer demand. Ivanov et al. (2010) viewed that in supply chains, different struc-
tures (functional, organizational, informational, financial, etc.) are (re)formed.
These structures interrelate with each other and change in dynamics. They provide
a new vision of adaptive supply chain. These examples clearly highlight that the
idea of the flexibility can be extended from the manufacturing domain into the sup-
ply chain domain, since the underlying concepts of manufacturing and supply chain
flexibility are very similar.

3 SCF in Relation with Product Complexity

Supply chain flexibility is also being discussed in relation with product complex-
ity that arises in the case of short life cycle products. In their survey, De Meyer
et al. (1989) identified that product range flexibility is viewed as a core compe-
tence for competitive success by managers. Similarly, while reviewing the evolv-
ing business environment, Beamon and Ware (1998) observe that today’s changing
industry dynamics have influenced the design, operation, and objectives of supply
chain systems by increasing emphasis on flexibility of product customization to
meet customer needs. However, this added flexibility may come at an additional
investment cost and higher logistics cost, as identified by Randall and Ulrich
(2001) while investigating a bicycle industry supply chain. Alshawi (2001)
observes that flexibility to offer business partners the ability to make changes in
their operations or products is more important than providing visibility over mate-
rials, information, and money. He mentions an example where the members of the
potato-crisp supply chain might decide to produce potato sticks as an alternative
snack food. Viswanath and Gilbert (2002) examine the trade-off between strategic
commitment and operational flexibility as it arises in a supply chain when a sup-
plier offers competing buyers opportunities to make early purchase commitments
for a product with a short life cycle. In their model, a firm in the downstream
market has two options: irreversibly committing to an early order and postponing
the ordering until better demand information is available. Suppliers are able to
manipulate the trade-off between flexibility and strategic commitment by offering
early purchasing opportunities.

In a recent work, Chandra et al. (2005) modeled a major automotive company in
terms of capacity planning, flexibility, and part commonality. Their experimental
results showed that increasing level of flexibility and part commonality yielded
improvements in production profitability. Similarly, Wu et al. (2007) assert that
manufacturers and suppliers need to be flexible in the product range they offer and
in the volumes they supply in order to adapt to uncertain and unpredictable changes
from customers. This discussion brings out an important perception of flexibility as
an option available to a customer.
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4 SCF as an Extension of the Flexibility of Each Entity

Several authors view supply chain flexibility as an extension of the flexibility within
individual supply chain nodes to the entire supply chain. For example, Taylor (2000)
highlights the need for developing systems capable of coordinating the supply
chains, while emphasizing flexible response in a supply chain. Chandra and Kumar
(2000) feel that the agility realized through flexible organization is an important
attribute for any enterprise. They feel that a flexible organization of a firm supports
plant and distribution networks by achieving operational efficiency through quick
line changeovers as well as savings realized by avoiding back hauling and enhanced
product realization. Similarly, Simatupang et al. (2002) observe that a firm needs to
develop effective coordination within and beyond its boundaries in order to maxi-
mize the potential for converting competitive advantage into profitability. Along
similar lines, Garavelli (2003) argues that networked enterprises like supply chains
need coordination among many plants, which produce and deliver goods to custom-
ers located in different places, and suppliers, who provide each plant with the
required components. Krajewski et al. (2005) propose a “reduce uncertainty” strat-
egy, and they argued that the “cope with uncertainty” strategy emphasizes flexible
supply contracts, relatively frequent schedule revisions, and low levels of form post-
ponement. The idea that the supply chain as a whole should work in a coordinated
manner indicates an important direction of research.

5 SCF in Terms of Structural Relationships

A number of authors view supply chain flexibility in terms of supply chain struc-
tural relationships. For example, Jordan and Graves (1995) introduced the concept
of “chaining” as an effective flexibility strategy. They define a “chain” as a group of
products or plants, which are all connected, directly or indirectly, by product assign-
ment decisions. Literature indicates that such complex supply chain structures may
be a common feature in the future. For example, Ritchie and Brindley (2000) predict
that the extant linear supply chain relationship model that dominates most sectors
will rapidly be replaced by a more amorphous supply chain relationship model. The
amorphous relationship reflects that the structures may be difficult to map, and they
may be subject to a process of continuous change and reformulation depending on
the strategies of the individual partners, both present and prospective. They sug-
gested the ability to build flexible alliances quickly as a critical management skill
required for these emerging business models. Similarly, while discussing the impor-
tance of buyer—supplier relationships, Hoyt and Huq (2000) observe that buyer—
supplier relationships play an important role in an organization’s ability to respond
to dynamic and unpredictable change. If the relationship is too restrictive, flexibility
will be difficult to achieve. Some authors view supply chain flexibility as an ability



326 Bibhushan et al.

to restructure the supply chain. For example, Mello (2001) views supply chain flex-
ibility as the ability to restructure the system quickly and inexpensively. Similarly,
Marquez and Blanchar (2004) consider flexibility regarding supplier contract in
their paper. They have defined, characterized, and simulated three generic types of
supplier contracts to accomplish varying degrees of security and flexibility. Gosling
et al. (2010) have proposed two new type of flexibility: vendor flexibility and sourc-
ing flexibility. They observe that supply chain flexibility can be achieved by devel-
oping vendor flexibility, sourcing flexibility, or by mixing the two types of flexibility.
They further argue that vendor and sourcing flexibility are key dimensions for con-
sidering supplier selection and supplier relationship development.

6 SCF as a Performance Metric in Supply Chains

A number of authors view flexibility as an important performance parameter of a
supply chain, just like time, cost, and quality. For example, while discussing the
appropriateness of various performance measures for supply chains, Beamon (1999)
identified flexibility, perceived as how well the system reacts to uncertainty, as a
vital component to supply chain success. They argue that a supply chain perfor-
mance measurement system must place emphasis on flexibility measures such as
volume flexibility, delivery flexibility, mix flexibility, and new product flexibility.
However, they caution that each type of flexibility may not be appropriate for every
supply chain. The work by Bruniaux (2000) considers flexibility as one of the
important parameters for event management in supply chains. Similarly, while
reviewing the evolving business environment in the context of supply chain man-
agement, Barratt and Oliveira (2001) observe that the battle commands of today are
flexibility, speed, and productivity. Gunasekaran et al. (2001) also argue that flexi-
bility should be an important metric for measuring supply chain performance. They
argue that the previous research established a strong correlation of supply chain
response time and flexibility. Hence, by defining flexibility as a metric and by evalu-
ating it, companies can achieve what was previously impossible: rapid response to
meet individual customer requirements. Similarly, Chan (2003) considered flexibil-
ity as one the seven performance metrics in their AHP-based framework for supply
chain performance measurement. Along the similar lines, Chan and Qi (2003) con-
sider manufacturing flexibility, delivery flexibility, transport flexibility, and order
flexibility as some of the important constituents of supply chain performance
measurement.

Some authors perceive supply chain flexibility as an essential requirement for
functioning of supply chains in real life. For example, Lamming (1996) argues that
for supply chain to function in a real situation, certain basic flexibility is necessary.
This flexibility might take the form of “time to think™ or “space to experiment.” He
observes that a workforce which has no “time to think” might not deliver innovation
through suggestion schemes and might dislike their jobs so much that their organi-
zation would derive no benefit from their motivation. While reviewing the role of
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supply chains in the economic development, Bateman (1998) emphasizes that
dynamic, flexible, and quality-conscious local supply chains are now considered a
critically important feature in an industrial structure. He observes that in Italy and
Germany, regional success largely came about because of the efficient operation of
regionally based supply chains involving dynamic and highly flexible groups of
small- and medium-sized manufacturing enterprises. This clearly indicates that sup-
ply chains play an important role in economic development, and they are of vital
importance for developing countries.

Many authors have considered flexibility as an important parameter for design-
ing supply chains decision support tools. For instance, Sadeh et al. (2001) also
focused on flexibility as an important constituent in their reconfigurable agent-based
planning tool called MASCOT. Similarly, Janssen (2005) considered flexibility as
an important parameter for improving supply chain responsiveness while presenting
a multi-agent system for supply chain management. Mangina and Vlachos (2005)
considered flexibility as an important dimension in their agent-based framework for
supply chain management and demonstrated that agents can enhance the flexibility
in the supply chain. Along similar lines, Ding et al. (2005) developed a discrete
event simulation package to achieve modeling flexibility and simulation efficiency,
based on generic modeling and simulation framework for supply chain design.
Hung et al. (2006) scrutinized the flexibility in supply chain as an important factor,
and they emphasized on managing it on supply chain level rather than operational
level due to an axiom: “a 1-cent reduction in supply-chain costs can have as much
as a 5-cent improvement on operating profits.” In a recent paper, Liu et al. (2007)
exploited flexibility for modeling events and event rules for supply chain event
management.

A number of authors view supply chain flexibility as a way of dealing with this
growing complexity. For example, Hobbs and Young (2000) observe that supply
chain complexity leads to transaction complexity. As complexity increases, a vari-
ety of outcomes become possible, and a more detailed contract would be required
with a greater number of contingencies to deal with the added dimensions of the
transaction. They visualize that a strategic alliance, which allows sufficient flexibil-
ity in the relationship to deal with the complexities, should be a possibility. In the
context of steel stock supply chain, McAdam and Brown (2001) consider flexibility
as the ability to meet one-off needs. Similarly, Wu et al. (2007) are of the view that
manufacturing industry is suffering from an increasing requirement for more flexi-
bility and agility to deal with the variety and uncertainty in the markets it serves. A
supply chain should have enough built-in flexibility in order to handle such changes
without the need for interrupting activities or major restructuring. Wadhwa and Rao
(2003) provide a detailed literature review on the interrelationships between these
two important concepts. Swafford et al. (2008) argued that being responsive (agile)
is an increasingly important skill in today’s global economy. Naturally, it follows
that an organization’s agility depends on its supply chain being agile. Chan and
Chan (2010) argue that supply chains need to be flexible and adaptive because their
operations are always subject to a variety of uncertainties like customer demand and
supplier capacity, particularly for Make-to-Order (MTO) supply chains since their
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flow of materials is only triggered by customer orders. They proposed a coordina-
tion mechanism between flexibility and adaptability in delivery quantity and due
date. A number of authors discussed supply chain flexibility in relation to the con-
cept of agility.

Some authors feel that increasing flexibility is not sufficient to cope with the
variety and uncertainty inherent in the supply chain. For instance, Upton (1995,
1997) observed that 40 % of flexibility-improvement projects were unsuccessful
due to “failure to identify precisely what kind of manufacturing flexibility was
needed, how to measure it, or which factors affected it most”. Jordan and Graves
(1995) found that offering limited flexibility yielded most of the benefits to be
obtained from being flexible. Similarly, Garavelli (2003) proposed the adoption of
limited flexibility to improve supply chain performance. They considered partial
flexibility as a particular configuration of product assignments to plants and compo-
nents to suppliers, which can yield many benefits without dramatically increasing
the flexibility costs. In a recent work, Wu et al. (2007) observed that although flex-
ibility or agility is widely accepted as a core competence in coping with variety and
uncertainty, being flexible is not, by itself, the whole answer to coping with the
variety and uncertainty inherent in a supply chain. They further suggest that adapt-
ability of the suppliers to demand changes and adaptability achieved by implement-
ing appropriate planning and scheduling procedures is essential. Figure 19.3
summarizes the role of promoting innovation and knowledge management in the
supply chain. These ideas can improve the performance of supply chain and can be
implemented in the industrial contexts (Wadhwa and Saxena 2006). They have dis-
cussed the web-based supply chain and also promote the role of knowledge man-
agement in web-based supply chain.
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7 Conclusion

This chapter discussed supply chain flexibility in terms of five different perceptions,
as viewed by different researchers. Firstly, supply chain flexibility was viewed as an
extension of manufacturing flexibility. Subsequent discussion focused on the flexi-
bility in the supply chain, which is discussed as a method of dealing with product
complexity. The view of supply chain flexibility as composed of the flexibilities
within each entity within the supply chain was presented next. This was followed by
a discussion on supply chain flexibility in terms of structural relationships within
the supply chain. Finally, the role of flexibility as an essential component and as a
performance metric of supply chain was presented. The chapter clearly highlights
the importance of flexibility in the supply chain framework. Hence, there is a need
to model supply chain framework with flexibility, which can give more profit, cus-
tomer satisfaction, etc. Simultaneously, the role of knowledge management is also
very important, and it will help to achieve the goals of the supply chain.
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Chapter 20
Marketing Flexibilities: Lessons
from the Corporate

Nripendra Singh

1 Introduction

The phenomenon of liberalization, privatization, and globalization (LPG) has liter-
ally changed the way business is being done. As a result of LPG, boundaries are
now eroded, competition has become fierce, and customers have become the real
king. The very basic assumptions of somewhat stable environment has almost
become irrational now as things are changing at a very fast pace, so fast that some-
times it becomes almost impossible to predict what next will happen in the market-
place. In the backdrop of all these uncertainties, flexibility has taken a center stage
on the horizons of business environment. The importance of flexibility as a strategic
tool has been well recognized by practitioners as well as academicians. Flexibility
in organizations not only improves the performance but also helps to adapt early
according to newly evolved paradigm. According to Drucker (1980), a business
needs to be able to both ride out sudden hard blows and avail itself to unexpected
opportunities in turbulent times. This implies that business should be flexible
enough to handle both the unexpected threats and opportunities posed by an uncer-
tain future and unstable environment.

In 1980s and 1990s, Indian companies like Royal Enfield’s — Bullet Motorcycle
and Hindustan Motor’s — Ambassador Car could not understand the benefits of
flexibility and lost market share and profits to companies like Hero MotoCorp
(erstwhile Hero Honda) and Maruti Suzuki, as they believed on the importance of
being flexible.

The role and importance of flexibility in the survival and success of organiza-
tions, in the fast-changing environment, has been well recognized by several
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authors in management theory. Peter (1991) in his 45 prescriptions of successful
business mentions the relevance of flexibility. Pasmore (1994) maintains that flex-
ible organizations can respond to change in a much better way as compared to
rigid or non-flexible organizations.

Majority of them have focused on giving the classification framework for the
construct of flexibility. The purpose was to identify how flexibility can be created,
implemented, utilized, and measured in the organization. From the literature, it is
evident that a large number of experts have talked on creation of flexibility, but
implementation, utilization, and measurement are still left to be touched.

Flexibility in marketing has also been discussed from strategic angle, but the
implementation part has not been explored due to the complexity of the issue.
This chapter tries to delve into the details of marketing flexibility and its construct
by taking examples/cases of successful organizations, being more flexible than
their competitors.

2 Literature Review on Flexibility

The construct for flexibility is given in the pioneer work of Ansoff (1965). He
defined the concept of flexibility in the context of its external and internal aspects.
He described external flexibility by the maxim of not putting all of one’s eggs in a
single basket, while internal flexibility, according to him, seeks to provide a cushion
for response to catastrophe. Bahrami (1992) defined the flexibility as a multidimen-
sional concept — demanding agility and versatility; associated with change, innova-
tion, and novelty; coupled with robustness and resilience: and implying stability,
sustainable advantage, and capabilities that may evolve over time. One of the most
comprehensive definitions of flexibility was provided by Volberda (1996) which
says that flexibility is the degree to which organizations have a variety of managerial
capabilities and the speed at which they can be activated, to increase the control
capacity of management and improve the controllability of the organization.

Aaker and Mascarenhas (1984) propose a framework that is based on the
approaches available to companies for the creation of flexibility. They identified six
functions in which flexibility can be created, namely, R&D, finance, operation, mar-
keting, international, and managerial/structural areas. Three methods for increasing
flexibility are identified, namely, diversification, investment in underutilized
resources, and reducing commitment of resources to specialized use.

Ansari and Bell (1997) suggested three strategic aspects, namely, quality, cost,
and time. Slack (1983) identified another strategic aspect, namely, range. In major-
ity of the work on flexibility a functional approach is adopted, like Aaker and
Mascarenhas (1984), but Hamel and Prahalad (1989) noted that creating labor flex-
ibility by adjusting the size of the workforce may not lead to the creation of flexibil-
ity at all, rather serve to maintain inflexibility. It is therefore important not to view
the flexibility process as being restricted to only certain aspects or functions of an
organization.
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Johnson (1992) defines flexibility from the perspective of customer satisfaction,
by adopting a functional perspective and identifying the concept of flexibility as
producing immediately or within a period that satisfies the customers, exactly what
the customer requests. He perceives that the flexibility in the long run can be
achieved by changing lifestyles and ways of thinking. Harrigan (1985) used the
term strategic flexibility to define flexibility from market perspective. Strategic flex-
ibility refers to firm’s ability to reposition itself in market, change its game plan, or
dismantle its current strategies. Eppink (1978) used the term competitive flexibility
and defined it as the ability of the enterprise to read to competitive changes caused
by a major transformation of the market position, through the introduction of a new
market or the entry of new competition. According to Rich Freeman, finance teams
and sales and marketing organizations rely on the IT department to make them more
efficient and keep their companies flexible.

Flexibility is not to do as you like, but freedom of choice within a framework. It
refers to options, change mechanisms, and freedom of choice (Sushil 1999, 2000).
One of the key characteristic of flexibility is the continuity. It is not a onetime
change but the process of continuous change as per the changing needs (Singh and
Sushil 1997). A comprehensive review of literature on flexibility is reported by
Sharma et al. (2010).

3 Literature Review on Marketing Flexibility

Though the roots of the concept of flexibility can be traced back to 1921 when
Lavington established connection between variability and flexibility, its applica-
tion in the context of marketing system is not addressed comprehensively
(Lavington 1921). Literature says that marketing flexibility refers to the ability of
an organization to enter and leave markets and to position itself within existing
and new markets. An organization with marketing flexibility gains competitive
advantage as a result of its ability to change and reposition itself rapidly within
competitive global markets.

Prahlad and Hamel (1990) maintain that such organizations search new markets
quickly, penetrate emerging markets, and are also able to change patterns of
customer choice. It is said that such capability allows them to do so (enter or leave
market) as customer preferences, cost barriers, compositions, attributes, and compe-
tition within the industry. Second capability which creates marketing flexibility
originates from the competitive strategies adopted within existing markets like
overall cost leadership, differentiation, and focus (Porters — 3 Generic Strategies).
The four strategic elements of time, cost, quality, and range (Ansari and Bell 1997;
Slack 1983) also apply to marketing flexibility. The wider the range of options
(size, feasibility) available to respond to market changes, the more flexible it is
deemed to be.

Another concept of mobility barrier was given by Porter (1977), which was
referred as a constraint to marketing flexibility. Harrigan (1985) argues that barriers
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to entry and exit of markets represent mental baggage of managers, and therefore,
marketing flexibility can also be achieved by overcoming physical and mental
constraints.

4 Concept

Marketing has inherent relation with the market which in turn is characterized by
the buyers and sellers involved in the transaction process. Sellers offer the products
at some price to cater the need of the buyers. Though the ultimate transaction phe-
nomenon looks simple, there is a complex web of interrelated activities that make
this transaction possible. Grewal and Transtutaj (2001) related marketing flexibility
with the ability of transnational corporations to recalibrate the marketing efforts in
a short-changing environment context, while Abbot and Bannerji (2003) described
marketing flexibility as the ability to have a high market share/strong market pres-
ence. Flexibility, in the context of marketing, refers to the ability of the company to
meet the challenge of globalization as well as varying needs of the customers within
the overall framework of its business strategy (Sharma et al. 2010).

Marketing flexibility, thus, has been broadly explained from strategic point of
view. This chapter tries to delve into the details of marketing flexibility, by taking
lessons from select successful organizations which are much more flexible than
their competitors. Apart from the 4 Ps of marketing, it also includes areas like con-
sumer satisfaction, employees (sales people), organizational structure (structural
design), R&D, New Product Development (NPD), information technology, logistics
and operations, competition, marketing research, and branding and training. It is
imperative to understand the pressures created by them for the purpose of flexibility.
The major areas that create pressures for flexibility are shown in Table 20.1.

Therefore, in order to balance all these pressures amid the newly evolving busi-
ness paradigm, there is a need of a more holistic and complete approach to the
marketing — Systems of System (SoS) approach. A system with its inherent capabil-
ity to produce whole which is greater than the sum of individual contributions has
been widely accepted as a solution of many complex problems. Systems perspective
to marketing is the key to remain competitive amid all this environmental dyna-
mism. Lee Adler talked explicitly about the benefits related to systems approach to
marketing in 1967. The advantage of considering the marketing as a system is that
it allows the analysis of the various cross impacts that affect their subsystems and
vice versa. As customer satisfaction is the ultimate aim of any organization, consid-
ering of only four Ps of marketing is not enough, especially keeping in view today’s
competitive environment. Singh and Kumar (2011) argued that the rationale behind
these arguments is that successful organizations (discussed here) do not have nar-
row functional approach of marketing as 4 Ps, but follow SoS approach, to have
flexible marketing system in their organization.

Systems approach, in contrast to functional one, will help the organizations not
only to understand the customer requirements in a better way (including NPD and
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Table 20.1 Pressure for flexibility by marketing domains

Domain Causes

Product Want to satisfy the customers by more models while keeping cost low
Place Want to place the product closest to customer
Consumers Want lower prices with instant delivery

Competitors Want to strive to satisfy more customers

Sales promotion Want to increase the sales without loss of margin
Advertising Want to reach out to maximum

Industrial buying Want to supply nonstop; long-term association
Marketing research Want to achieve precision but depend upon sampling
Segmentation Want to target customers to increase revenue

Branding Want to position the product and increase the volumes
Pricing Want to minimize the price and maximize the revenues

Sales force
Personal selling

Retailing

Direct marketing
CRM

Marketing strategy
Global marketing
Rural marketing
Service

Physical evidence
Process

People

Want high salary, service, and flexible work hours

‘Want to maintain relationship by putting minimum time and maximum
reach

Want more commission and to satisfy customer demand

Want to maximize coverage by alternate channels

Want loyalty and commitment from customers

Want long-term and sustainable strategy

Want global reach in diversified tastes and preferences

Want deeper penetration at substantial margins

Want to provide the customer satisfaction by being consistent

Want to tangible the intangibles to provide the quality to customers

Want to differentiate through service delivery process

Want to control emotions while encountering customers

information system) but also to satisfy them in a better way by acting speedily on
the distribution and logistics aspects of value proposition. This holistic approach
will help the organizations to multiply their growth prospects as a result of the
increased customer satisfaction.

5 Marketing Flexibility Construct

As marketing flexibility is an intangible concept, its measurement can be done with
the help of a construct. The concept of marketing flexibility is embedded in various
subsystems of marketing. As these subsystems collectively constitute the marketing
system of an organization, measurement of their individual flexibility will lead to
the overall flexibility of marketing system. The intensity or the degree of flexibility
of the marketing system of any organization can be assessed with the help of the
dimensions and their attributes. Lee Adler (1967) gave the model of marketing sub-
systems and total system, which has been adapted to further the study on marketing
flexibility (Fig. 20.1). From the existing literature and corporate/business case stud-
ies, there is an effort to find out the dimensions of such a marketing system to be



338 N. Singh

Customer Satisfaction

Employee Audit

Structural Design

New product development

Product mix

; Increased
Price Marketing growth and
System better customer
q satisfaction
Information system

Place

Promotion

Logistics

Training Needs

Fig. 20.1 Marketing flexibility construct (Adapted from: “Systems Approach to Marketing,”
Alder (1967))

developed into a construct. In a recent work of the author (2011), a scale named
FLEXMARK is provided for measuring the marketing flexibility in any organiza-
tion for sustained profitability, which was possible using the construct mentioned in
this chapter.

Importance of marketing flexibility can be assessed from the corporate cases as
discussed below (in “Lessons from the Corporate”). It is clearly visible from these
cases how organizations use different types of marketing flexibilities strategically
which are derived from one of the constructs/dimensions of marketing flexibility.
Organizations having flexibility in its marketing system are more successful than its
competitors because of its ability to adapt quickly to changing circumstances. It can
satisfy its target customers in a much better manner by equipping itself with better
combating power in order to deal with the competition.

6 Lessons from the Corporate

Nokia vs Micromax (Developmental (NPD), Distribution, and Price Flexibility):
Although Nokia is still a major player of Indian mobile handset segment, it has lost
its tremendous share to competitors because of inflexibility like developmental
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(NPD), distribution, price, logistics, and IT flexibilities in developing new products
(NPD). Due to this flexibility or rigidity, Nokia lost touch of its market, which gave
the competition enough space to seize the market share of low-income consumer
segment. Micromax, which is currently ranked third in the mobile handset industry,
took a large chunk of market share away from Nokia because of the developmental
flexibility. New innovative features like dual sim and wireless radio were offered by
Micromax in its products. Nokia, however, failed to arrest its market share, because
it could not add such innovative features in its handsets. Due to this, Micromax
zoomed to third position in the market, while it started as a small trader/dealer of
Nokia products in India.

Although Nokia has lost some of its share to its rivals, it still enjoys the market
share to the tune of 30 % in 2011 quarter of October—December (Report on). Along
with other factors, what has also contributed to the success of Nokia is its price and
distribution flexibility. Various authors Ariga and Okusha 1998 give the essence of
price flexibility. Price flexibility relates to the number of price points companies have
on offer according to the customer preferences. Distribution flexibility is another
success factor that proved crucial in the case of Nokia. Ron Ashkenas (2000) has
talked about the place flexibility which is closely associated with the Nokia’s suc-
cess. Study reveals that the success of the firm is related to its ability to add or sub-
tract the place according to opportunity or threat arising out of the environmental
conditions. It is estimated that there are about 90,000 mobile sales outlets in India,
and out of which 50,000 have only one brand to sell, i.e., Nokia. Further distribution
flexibility of Nokia endowed company to include some other non-traditional formats
for mobile-handset sales like Mom & Pop stores, stationary shops, STD booth own-
ers and cloth merchants (India Knowledge @ Wharton 2007).

Wal-Mart/Big Bazaar vs Subhiksha (Promotional, Distribution, Logistics, and IT
Flexibility): Wal-Mart, founded in 1962, is the world’s largest public corporation, in
terms of revenue. The company employs 2.2 million people for its 8,970 locations
(Wal-Mart/wiki). One of the critical success factors of Wal-Mart is its IT flexibility.
MacKinnon et al. (2008) talked about the importance of information flexibility in
providing the competitive edge to the firms. EDI system has been implemented by
Wal-Mart which has made it possible for the company to connect to its thousands of
partners on real-time basis (Wal-Mart/Cisco). No wonder Wal-Mart is reaping rich
benefits due to its IT flexibility.

Similarly in Indian context, biggest retailer Big Bazaar of the future group has
reaped the benefit by using IT flexibility and promotional flexibility. Raju et al.
(1990) observed that the companies use the promotion tool in order to get the
larger share of the market. Promotion can also be a very useful tool in spurring up
the demand, and this is exactly what Big Bazaar does. Founded in 2001, Big
Bazaar is the largest chain of hypermarket in India. It has 214 stores in 90 cities
and towns covering around 16 million sq. feet of retail space (Big Bazaar/wiki).
Along with its humongous size and depth of assortment, promotional flexibility
has played a crucial role in ensuring the success of this hypermarket chain in
India. Every Wednesday, as well as end of season, and festival sales are used as
special promotional campaigns for low price of its merchandise. The company
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usually clears all the backlog of the inventory that is piled up in the stock of the
company. Big Bazaar is able to lower its prices also due to its ability to negotiate
special prices from its vendors, use of effective methods of supply chain, and
efficient utilization of its other resources like distribution and logistics. As a result
of this constellation of measures, it has been able to promote and offer the low
prices to its customers.

In contrast, Subhiksha, another Indian retailer, also started very well with its first
store in Chennai in 1997. Initially, everyday-low-price strategy in its food and
grocery stores went well, but IT inflexibility proved fatal for the company. The
company went on the expansion spree from 2006. Just in a short span of 2 years, the
numbers of stores went from 150 to 1,600 with a humongous growth rate of 1,100 %
(subhiksha-retail-phenomenon-which.htm). But it failed miserably to effectively
integrate and manage the stores with no proper information system in place and was
out of the business in 2009 (Subhiksha/retailbrains).

Bajaj, Kinetic Honda vs Honda (Developmental and Pricing Flexibility): Way
back in the 1970s and 1980s Bajaj was the leader in scooter market. Bajaj met
with phenomenal success with its geared scooter. Kinetic Honda entered Indian
market with gearless scooters. However, with the changing aspirations and techni-
cal efficiency, scooter market started losing to motorcycle/bike market. With aver-
age of around 50-55 km/l, motorcycles came in sync with the customer
expectations. Both Bajaj and Kinetic could not keep pace with the changes and
failed to upgrade the scooter technology to make it more efficient in order to get
the customers’ faith back in scooter segment. As a result, Bajaj added motorcycles
to their business, while Kinetic kept struggling for its existence. Also, even after
the split between Honda and Kinetic in 1998 (Kinetic Honda Case-Study), Kinetic
continued to price its products ambitiously, which added to its debacle. As a
result, today the company is struggling to get the things back on track. Honda, on
the other hand, with its world-class four-stroke technology entered the gearless
scooter market in 2000. With its ultrarefined engine and continuous improvement
in technology, Activa today dominates the gearless scooter category in India.
Developmental flexibility has emerged as one of the critical success factors for
Activa as the new model claims even 15 % more mileage than the previous one
(honda2wheelersindia.com).

Zee TV vs Star TV (Customer Satisfaction and Positioning Flexibility): In con-
trast to early foundation of Zee TV in 1993, Star TV was born in 2001. Initially, Star
Plus was not able to cater a wide customer base simply because it could not relate
to customer expectations. So the company finally decided to change its positioning
strategy and repositioned itself with viewer-oriented soaps and dramas (The-Failure-
of-Zee). This positioning flexibility is at the root of the success of channel that it is
enjoying today. Similarly, Star launched a new reality game show “Kaun Banega
Crorepati” hosted by the legendary Amitabh Bachhan, while Zee failed miserably
with its reply in the form of “Sawaal Dus Crore Ka” hosted by another Bollywood
actor Govinda. Thus, Star showed better understanding of viewers’ interest (cus-
tomer satisfaction flexibility) with domestic soap operas and garnering the highest
television rating points.
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Hindustan Motors — Ambassador vs Maruti Suzuki — 800 (Product Flexibility):
Till the 1980s, more than 70 % of the market share was with the Ambassador, while
30 % remained with the Fiat’s Premier Padmini. Until the advent of Maruti,
Hindustan Motors ruled the market with its Ambassador. The car was built tough
and sturdy in nature. However, the situation changed after Maruti Suzuki launched
its 800 car in the market. In order to arrest the falling market share, the company
approached McKinsey & Co. to provide them with consultancy about how to get out
of the problem situation. One of the major loopholes McKinsey found was inflexi-
ble product proposition, as there existed little margin for product up-gradation.
(Hindustan Motors/marketingpractice.blogspot). Ambassador underwent some
upgrades between 1958 and 2000, named Mark II, Mark III, and Mark IV. These
were cosmetic in nature with no real value addition (ambassador-marketing-myo-
pia.html). This inflexibility is due to the constraints led by shop floor or production
units. Consultancy report in its recommendations gave the suggestion to reengineer
the shop floor in order to increase the product flexibility. Maruti, on the other hand,
continuously upgraded the technological as well as aesthetic aspects of the car.
Many value additions were done, and all these value additions were perceived very
well by the customers. No wonder Maruti Suzuki still holds nearly 40 % share in
Indian four-wheeler market.

McDonald’s vs Pizza Hut (Developmental (NPD) and Customer Satisfaction
Flexibility): Though both the companies belong to the category of fast-food restau-
rants, McDonald’s insights about the customer preferences have made it a leader in
the fast-food market with its product development ability according to tastes and
preferences of the customers across the geographical regions. Along with the new
product development (NPD), flexibility and price flexibility also added to the vol-
ume of sales. Happy price menu starting from as low as Rs. 20 is an example of
price flexibility that stemmed from the efficient and effective operational capabili-
ties of organization. In contrast to McDonald’s, Pizza Hut is not doing very well
because of the high pricing and non-customized offerings. Also the pricing strategy
of Pizza Hut is not as flexible as that of McDonald’s.

Ford Motor Company (Product Flexibility): Product flexibility equips the manu-
facturer with the ability to make multiple products on same capacity and the ability
to relocate the capacity between different products in response to realized demand
as observed by Goyal and Netessine (2011). With the investment of the tune of $550
million, Ford has achieved wonderful product flexibility. This huge investment led
the Michigan assembly plant to become one of the most flexible plants of the com-
pany capable of producing gasoline-powered, battery-electric, hybrid, and plug-in
hybrid electric vehicle on the same production line (Ford Motor Company, News
Center). It can now readily adjust the production of the vehicles according to
increase or decrease in the overall demand of the product. This product flexibility is
sure to hedge Ford against the ill effects of demand—supply fluctuation on the health
of automobile industry.

Apple’s iPhone (Developmental Flexibility): Unveiled by Steve Jobs in 2007,
iPhone has met with unprecedented success all over the world. After its inaugu-
ration till now, Apple has added numerous features as well as applications to
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iPhone. The continuous upgradation of the features on iPhone made iPhone one
of the biggest players in smartphone industry. Sales of around 35.10 million units
in the second quarter of 2012 (iPhone/wiki) was achieved due to distinctive
competence.

Harley-Davidson (Information System Flexibility): Flexibility in information
system not only helps to disseminate the information in a quick way but also helps
in finding the correct relevance of this information in changed scenario. For this, a
seamless integration of the components is required. Service-oriented architecture
(SOA) is one such technique that helps in integrating the primary resources of
organization in a seamless way (Erol et al. 2009). HD is one such company which
implemented the SOA and reaping rich benefits due to its implementation. With the
help of SOA, the company is able to make its credit and loan facility more flexible
and adaptable especially in the peak season of its demand. New system imple-
mented has the SOA in middle, and with the help of key changing indicators, which
takes care of rest of the system automatically, HD is now more responsive to
change and sell motorcycles more than before (Harley-Davidson/service-oriented/
born-to-be-service-oriented).

7 Conclusion

With the cut-throat competition and uncertainties in the market, flexibility, as a
strategy for sustained profitability, has gained wide acceptance in the corporate.
With its three underlying principles of options, change, and freedom of choice in the
corporate, flexibility helps organizations to remain competitive in the long run.
Flexibility ensures quick adaptation to the changing environmental conditions and
helps companies in gaining competitive edge over its competitors. In normal situa-
tion, flexibility ensures competitive edge to the firm, while in case of turbulent
times, it ensures sustainability.

Similarly, realization of marketing as the backbone of any organization and its
role in increasing profitability and overall revenue generation, successful corporates
do not view it as mere function. SoS approach with its essence of whole is definitely
far better in order to satisfy the customers too. Holistic view and the ability to better
analyze the interrelations that exist among various subsystems are distinctive com-
petencies of the systemic approach. Hence, considering marketing as a system will
bring necessary competence in the organization to sustain and survive in the
long run.

Marketing system of the organization with the attributes of flexibility embedded
within will help organizations by equipping them with ability to quickly learn and
adapt according to changing conditions. This directly means that a flexible market-
ing system helps the company by ensuring sustainability aspect of growth and com-
petitiveness by satisfying both customers and stakeholders in a much better way. A
case example of Punjab National Bank, which started operations for long hours, can
be taken in this regard. Flexibility in this example is achieved by two ways: first by
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providing the service/product to customer for long hours and second by use of
technology, i.e., Internet. Similarly, movie theaters offer tickets at lower price
during low rush hours, i.e., in mornings to attract more people during low peak time.
Therefore, flexibility here is achieved by discounted price methods. Example of
flexibility in terms of extended hours of working can be quoted by taking the case
of retailers who work for extended time period during festive seasons. Pantaloons
India Ltd., Shoppers Stop, and Spencer’s follow this strategy. Also by employing
extra human resources or paying increased wages to the existing employees, com-
panies meet the demand of human resources in peak seasons. Offering variable
products or customizing preferences is another method of achieving flexibility.
Credit card companies like American Express or Barclays offer more than one type
of card (variable products), while GM produces cars for various purposes and
personalities (customization); a similar strategy has been adopted by GE. Through
the Internet, customers can put their specifications at the design stage along with
recommendations about the materials. GE plants then adjust their manufacturing
operations quickly as the customer makes a change in their choice of design. Eureka
Forbes with its general pattern of meeting the clients individually creates the flexi-
bility by overcoming the location constraint (meeting at customer’s desired loca-
tion) as well as risk perceptions of customers (explaining about the product).

Managerial implication of marketing flexibility is to have enhanced understand-
ing of the business even at the basic levels. With the increased competition, market-
ing system flexibility has become an inevitable strategy today. Diversifications of
strengths and developing capabilities along with maintaining presence in several
markets can be used in order to develop the flexibility of marketing system. This
requires to perceive the holistic view of marketing as a system in any organization,
and also it entails to study the relationships with other subsystems for customer
satisfaction. Marketing flexibility, once created, is sure to increase the market share
of the organizations by positively affecting its brand equity. This will also help in
evolving all the entities in such a way that maximizes the satisfaction proposition
for all the stakeholders involved.

The managerial implication of the marketing flexibility is to enhance under-
standing and importance of flexibility in day-to-day business practices. With the
fast-changing business models and standardization of the products, it is detrimen-
tal for any business to skip marketing as an integral part of their strategy.
Diversifications of strengths like participating in multiple product markets, devel-
oping capability of using multiple distribution channels, and maintaining a
presence in several countries, and investment in underutilized resources like
developing “excess” customers’ loyalty to buffer competitive actions, and design-
ing operating procedures to handle environmental change can be used to increase
marketing flexibility in the organizations.

The chapter is based on the literature available in this field, which itself is not
sufficient to do comprehensive analysis. Therefore, for further study, empirical data
especially taking live cases may be considered. Limitation of adopting functional
approach only in a classification framework (previous studies) is that the functions
may be viewed as discrete parts, rather than a whole — the organization. It is also
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observed from the literature survey and the corporate examples that there is a
need to understand the flexibilities in functional areas, especially to highlight the
implementation and utilization of these flexibilities in the organization. At the same
time, specific study on particular industries and sectors may be considered for better
understanding of the concept, also generic model may not be applicable to all
organizations in different sectors.
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Appendix 1: List of Identified Forces
of Change and Continuity in E-Government

S. No. Forces of change

Explanation

1

Globalization

New opportunities

Pressures of good
governance

Stakeholders’

needs and
expectations

New technology

The e-platform

Government
policies and
legislation

Public-private
partnership

Globalization has placed strong pressures on states to compete for
trade flows, investments, and resources and is a strong force
outside the control of government. It is affecting stakeholder’s
perception of service delivery and seems to be the basic impera-
tive to change the way governments relate to the citizens

“E-government is not just about forms and services online,” it brings
about new and unique opportunities like enhanced efficiency,
transparency, accountability, participation, and effectiveness for
all stakeholders

Governments are under continual pressure from the society to
increase their effectiveness and efficiency, competing with their
peers to provide electronic services to the citizens

Citizen’s expectations for better government services change with
changing times. They expect a similar level of service from
government as customers expect from e-business and hence
e-alignment of e-government with the needs of the primary
stakeholders is called for

Adoption of information and communication technologies (ICT) to
deliver government services has become a global trend in public
administration. Proliferation of such new technologies has thus
become the underpinning driver and enabler of e-government

With citizens increasing comfort level with the e-platform, the
pressure to adopt e-government increases. E-government offers
the potential to reform the public sector, just as e-commerce is
driving change in the business sector

Changes in government policies and legislation are expected to pave
the path for e-government implementation. Institutional infrastruc-
ture and apt legal framework have been identified by the
researchers as critical success factors for national e-strategy

Public-private partnership has emerged as a viable alternative
towards faster and sustainable growth of e-government initiatives
and hence can be considered as a significant driver for change
in the domain

(continued)
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(continued)
Forces of
S. No. continuity Explanation
1 Large number and The challenge of addressing a large and heterogeneous citizen base
heterogeneity affects the implementation of e-government projects. Governments,
of citizen base however, have to focus on training the existing citizen base to use
the new delivery mechanism rather than strategize to retain them,
as is the case with business organizations where the inertia creeps
in due to the fear of losing large customer base
2 Established E-government projects inherit huge traditional infrastructure,
traditional which may become redundant with the implementation of
infrastructure e-government technology, and are expected to experience greater
continuity
3 Existing process of A preexisting network of supply chain/delivery process leads to a
service greater continuity in the current offering and could pose a major
delivery challenge for e-government implementation, if not adequately
managed
4 Manual records or From manual records to computerized databases and now networked
legacy databases, changes in governance have largely been technology
databases driven, which, if not leveraged, can pose serious problems in
e-government implementation
5 Existing culture E-government requires change in the processes, attitude, and

mind-set of the government which is a big challenge. In fact the
problem of change management in e-government implementation
largely revolves around managing the existing culture

Source: Adapted from Nasim and Sushil 2010



Appendix 2: Strategic Factors
with Brief Description

S. No.

Project factors: ten strategic factors/deliverables from project perspective
with brief description

Financial performance of the project

Cost savings from the project (infrastructure, operational, personnel cost) to the

government

Increase in revenue earned from the project

Adequate mechanism to recover capital cost

Volume of service delivered (number of citizens using the service)
Replication and sustainability of the project

The extent of replicability (technical/commercial) of the project

The extent of innovation in service delivery

Sustainability of the project

Adequate organizational structure to support the project for continuous functioning
Top management commitment

Top management (administration) support

Project champion commitment to the project

Continuity of project cha mpions from conceptualization to roll-out phase of the project
Employee training and involvement

Adequate level of employee training is carried out

Employees are quite clear about their roles in the project

Employee involvement in design and implementation
Vendor relationship and user group reviews (if any)

Private vendors involvement in the project

Service levels measures defined for the private partners

Assessment of vendors on a regular basis

There are user groups conducting service reviews
Strategy and policy

The roadmap/plan for the project is clearly laid out

Proper documentation policy for the project is adopted

There is a policy for customer feedback

Policies/strategies for project assessment (third-party audit) are in place

(continued)
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(continued)

Project factors: ten strategic factors/deliverables from project perspective
S. No. with brief description

7. Technological process
Technology architecture is compatible with international standards
The degree of scalability of the project is quite high
Extent of compliance with security standards is satisfactory
The technology is easy to install and operate
There are alternative arrangements in case of breakdown
8. Internal efficiency
There is substantial increase in productivity in handling transactions
The interaction between government employees across local, state, and central levels
is seamless (uninterrupted/smooth)
There is high level of process automation at the back end
It is easy for the internal stakeholders (employees, administrators, etc.) to adopt the
e-government process
9. Interaction with external stakeholders
E-government has facilitated seamless interaction with its customers (citizens and
business)
The process of interaction with vendors or other e-government solution providers is
quite effective
Government partnership with special interest groups (NGOs, CSOs, international
organizations like OECD and UN) is facilitated by e-government strengthening
social development
10. Political will and e-government readiness
There is a strong political will and leadership to implement e-government projects
The level of infrastructure (ICT) development and contracting undertaken for
deploying e-government projects is adequate
Substantial capability development has been undertaken to facilitate e-government
Convergence in technology is paving way for greater maturity in e-governance
Citizen factors: Five performance parameters from citizen perspective with brief description
1. Service efficiency (user time, money saved)
Total user time saved
Total user money saved
Number of citizens using the services
Number of services offered to the citizens
2. Availability and convenience
Availability of the system 24 x7
Accessibility through multiple channels (PCs, kiosks, mobile phones, etc.)
Convenience of location/single-window interface
3. Ease of use
Simple to understand and use
Ease of use due to local language interface
Easy to use due to usefulness of help menus
4. Transparency
Increase in transparency
Decrease in corruption

(continued)
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(continued)

Project factors: ten strategic factors/deliverables from project perspective
S. No. with brief description

5. Accuracy and privacy of information

Accuracy of information

Security/privacy of information provided by the citizens
6. Citizen participation

Increase in government citizen interaction

Keeps citizens informed/build up knowledge

Helps citizens communicate effectively with the state

Makes citizens feel part of an active democracy




Appendix 3: Result of Grounded Theory
Methodology

The factors identified after conducting the study are as follows:

General pattern

1.

2.

Flexibility can be measured in three areas — options, change mechanism, and
freedom of choices.

All risks can be categorized into two major types of risks —risk of not having flex-
ibility and risk of having flexibility.

. Controllability parameters can be classified into two groups — (a) internal in the

system (known as the self-governance) and (b) external (this is controlled from
outside the system).

Statements on flexibility

18.
19.

20.

. Multitasking ability can be considered as flexibility parameter.

. Network-based approach can be considered as flexibility parameter.

. Productivity can be considered as flexibility parameter.

. Dynamism can be considered as flexibility parameter.

. Teamwork can be considered as flexibility parameter.

. Information technology proficiency can be considered as flexibility parameter.
. Flexi-timings can be considered as flexibility parameter.

. Flexi structure can be considered as flexibility parameter.

. Flexi compensation can be considered as flexibility parameter.

. Flexi appraisal can be considered as flexibility parameter.

. Adaptability to change can be considered as flexibility parameter.

. Change management procedure can be considered as flexibility parameter.
. Manufacturing process flexibility can be considered as flexibility parameter.
. Sales flexibility measured by time to respond to a change in the market can be

considered as flexibility parameter.

Outsourcing/third-party engagement can be considered as flexibility parameter.
Data center has to be flexible to accommodate skewed data flux due to season-
ality in business — can be considered as flexibility.

Market-side flexibility can be measured by economic parameters.
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21.
22.

23.

24.
25.

26.

27.

28.

29.

30.

31.
32.

Appendix 3: Result of Grounded Theory Methodology

Supply side of people — the variability is in the general economic conditions.
Exchange rate generally has an impact on organization in deploying flexible
measures.

HR policies can be considered as flexibility parameters and can be measured by
attrition rate.

Measure of on-time delivery can be considered as flexibility parameter.
Sensitivity to the quality requirement can be considered as flexibility
parameter.

Learning environment measured by the number of initiatives taken to create the
learning environment can be considered as flexibility parameters.

Key aspects of the business model are (a) on-site and offshore mix and (b) sup-
port and maintenance vs. new projects.

Flexibility may work in a negative way for a bureaucratic government setup
which is involved in certifying electronic transactions.

Flexibility lies in business direction, i.e., allocation of investments across
new and old product portfolio, flexibility in business direction (e.g., make
vs. buy).

Flexibility is resilience in customer handling, i.e., openness to customer queries
and complaint management across channel (e.g., services handled equally
when request placed telephonically, on the web-channel, at the retail store).
Flexibility in leadership (in a complex case) can be a flexibility parameter.
Supply chain flexibility — demand and supply lines should have sufficient flex-
ible capacity to absorb business demands — should be considered as flexibility
parameter.

Statements on controllability

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

Financial system (triple-audit system — internal, external, and statutory) can be
considered as controllability parameter.

Clearly laid down authority and responsibility metrics can be considered as
controllability parameter.

Legal competency of an organization can be considered as controllability
parameter.

Importance of vigilance department can be considered as controllability
parameter.

Tools like performance, coaching, and development systems to control the
pockets of lower performance and/or morale before it is too late — can be con-
sidered as controllability parameter.

HR policies can be considered as a control measure — can be measured by attri-
tion rate.

Adherence to information governance policy can be considered as control
parameter (information leakage is restricted).

Mind control can be considered as controllability parameter — can be measured
by the initiatives taken by the organization.

Quality assurance in purchase may be considered as controllability measure.
Monitoring/measuring aberrations from normal result of process input and out-
put can be considered as controllability parameter.
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43.

44.
45.

46.

47.

48.

Growth strategy — focus on domain, strategy, and investment decisions can be
considered as controllability parameters.

Margins/accounting ratios can be considered as controllability parameters.
Order book, pipeline, and conversion ratio can be considered as controllability
parameters.

New customer acquisition vis-a-vis repeat order generation can be measured as
controllability parameters.

Policies and procedures of the enterprise can be considered as controllability
parameters.

Government regulation can be considered as controllability parameter.

Statements on risk

1.

2.

9]

Y

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

22.

23.

Multitasking may affect output because people may not be good in every area.
Expertise may be in one field and may not be that good in other fields (people risk).
Attrition can be termed as loss of knowledge and can be considered as risk
parameter.

. Too much of dynamism may end up with decision-making processes without

evaluating the situation — can be considered as risk parameter.

Conflict can be considered as risk parameter.

People-centric organization may have skewed performance over the corporate
landscape.

Data dependency and sanctity of data can be a big threat to the organization.
Rate of change of decisions can be considered as risk parameter.

Vertical monitoring can be considered as risk parameter.

Emotional risk — when you are too deeply involved into your work — can be
considered as risk parameter.

Physical risk can be considered/should be considered as risk parameter in a
production system.

SCM turnover ratio can be considered as risk parameter.

Political uncertainty can be considered as risk parameter.

Currency fluctuations can be considered as risk parameter.

Prices of natural resource can be considered as risk parameter.

Monetary policies and cost of finance can be considered as risk parameter.
Inflation can be considered as risk parameter.

Transparency in information flow can be considered as risk parameter.

Risk of lending because of diversified portfolio can be considered as risk parameter.
Too many touch points (project based) can be considered as risk parameter.
Technology risks — obsolescence of a company’s main technology platform —
can be considered as risk parameter.

Financial risks (over leveraged, high debt ratio impacted by high interest
rates, etc.) — these are standard for any company and can be considered as
risk parameter.

Organization’s risk appetite measured by investments towards R&D (or
innovation).

Organization culture of risk reward in the compensation structure can be con-
sidered as risk parameter.



Appendix 4: Summary of WebCampus
Operations

Online Graduate Programs
Through the WebCampus division, courses for 15 Masters Degrees, 39 Graduate
Certificates, and the school’s MBA are offered online.

Corporate Campus Programs

Through the WebCampus division, numerous programs at off-site locations have
been initiated and supported. Significantly, the amount of new activity at existing
corporate campus sites has dramatically increased.

International Programs

The WebCampus division has also demonstrated the capability to exploit new inter-
national opportunities. Through the WebCampus division, the school has begun
offering classes in Beijing via partnerships with Chinese universities. These part-
nerships make use of a hybrid and innovative approach in offering programs, with
some classes run online and others conducted in conventional classrooms. The first
Chinese cohorts started in 2003. The experience gained from this undertaking was
instrumental for Stevens, when IBM awarded special training contracts for their
Chinese employees. The school’s second award from the prestigious Sloan
Foundation can be traced to these efforts.

Training Programs

Through the WebCampus division, the school has been able to run a limited number
of special training programs for corporate clients. The model involves leveraging
current faculty members and existing course content in the development of custom-
ized materials based on client needs.

The WebCampus division has also developed a blended PMP Exam Preparation
training course. Originally developed for the “retail market,” this course has been
successfully run for corporate clients.

It has been the experience of the WebCampus division that developing and
deploying training programs are very labor-intensive, with low margins. Despite the
benefits that a training arm would bring to the WebCampus portfolio, a lack of

Sushil and E.A. Stohr (eds.), The Flexible Enterprise, Flexible Systems Management, 357
DOI 10.1007/978-81-322-1560-8, © Springer India 2014



358 Appendix 4: Summary of WebCampus Operations

resources gave the division no choice but to suspend further development of training
programs at the beginning of FY08.

Proposed Undergraduate Degrees

Finally, discussions are under way to deploy two online undergraduate degrees.
(This is not to be confused with the Euclid program, which consists of four online
courses designed for incoming freshmen that WebCampus has offered since 2003.)
The online undergraduate degrees under consideration are likely to be targeted
towards people who have been in the workforce for several years but have reached
a plateau in their careers.



Appendix 5: Essential WebCampus Processes

1. Managing the Semester Cycle: Managing the schedule of offerings is perhaps
the single most important and time-sensitive process that the WebCampus team
is involved in. This process has several critical milestones that cannot be missed
under any circumstances. The schedule of courses and instructors must be built
and posted at least 2 months before the start of the registration period. Although
some aspects of the schedule are somewhat routine, many schedule elements can
change radically from semester to semester. Opportunities for automation exist;
however, a fully automated scheduling process will not be practical for the fore-
seeable future. If the posting of the schedule is delayed for any reason, it would
have a cascading effect upon sales and marketing activities and hence enroll-
ments and revenues.

Apart from scheduling, there is a myriad of sub-processes that are executed
each semester: distributing instructor contracts, filling out faculty payroll requi-
sitions, ensuring course content is loaded and ready for orientation week in all
WebCT shells, distributing rosters to instructors, performing web conferencing
directory maintenance, calculating cosponsor commissions and developer royal-
ties, making routine website updates, synchronizing the ACE student survey sys-
tems, collecting operational performance metrics, and numerous cases of
technical and administrative troubleshooting that are inevitable in every
semester.

2. Attracting and Supporting Students: Managing the student experience from
“inquiry” thru graduation and beyond involves a complex and often changing
mixture of sales, marketing, and operations activities. For attracting new students,
WebCampus uses a mixture of marketing approaches, which can involve any
combination of corporate (B2B) sales and outreach efforts, on-site and online
information fairs, email blasts to existing lists of prospective students, and various
forms of online advertising. Due to budget constraints, most online advertising
approaches such as banner ads, search engine optimization, and paid “lead gen-
eration” programs have not been consistently pursued. Some work has been done
in website analytics, though the link between this activity and increased enroll-
ments has not yet been demonstrated at Stevens. Finally, printed catalogs and

Sushil and E.A. Stohr (eds.), The Flexible Enterprise, Flexible Systems Management, 359
DOI 10.1007/978-81-322-1560-8, © Springer India 2014



360 Appendix 5: Essential WebCampus Processes

public relations efforts (such as writing articles and networking at conferences)
also round out the list of marketing activities at Stevens. None of these activities
are nearly as routine as the schedule-building process. However, there are fre-
quently work products from previous iterations that can be recycled, as is the case
of creating catalogs and revising information session presentations.

In contrast, sub-processes for supporting incoming and existing students are
more well established. Naturally, the various student support processes can be
quite complex and involve many staff members. For example, application pro-
cessing starts with the student, who may be “coached” by either faculty or
Admissions staff members. Application components (including transcripts and
letters of recommendation) are gathered by the Admissions department, logged
in the record-keeping system, and then sent to the appropriate academic depart-
ment for evaluation. The academic department renders an admissions decision
and forwards the application package back to Admissions. Admissions takes the
appropriate admit or reject documentation and enters this additional data into the
school’s record-keeping system. Students who are accepted are informed of how
to log on to their accounts, who their advisors are, and are then required at some
point to submit study plans. The study plan process itself ironically has highly
structured and non-structured components. Students have a wide time window in
which to work with their advisors and get their study plans on file. Some parts of
the application process are semiautomated, and some opportunities for further
automation exist in study plan processing. Yet these two support processes are
still highly prone to error and/or delay.

Most situations where students withdraw from courses are handled in a rou-
tine matter. But numerous petitions for Incompletes and full refunds are evalu-
ated on a case-by-case basis. Similarly, handling student complaints about course
content, quality, delivery technologies, or faculty are handled on a case-by-case
basis. Often, intervention by other areas, such as the Registrar, Student Services,
or the appropriate academic department, is required.

The process of giving course surveys is largely automated — at least from the
student perspective. Unfortunately, there is a large amount of non-automated and
semiautomated work (primarily data management) that goes into maintaining
the ACE survey system. This, in turn, makes the course assessment process
prone to errors that require manual intervention to correct.

With the redevelopment of the WebCampus website, some services for online
students will be vastly improved. More content that is of general interest to both
on-campus and off-campus will be made available. Much work has been done in
improving library service for WebCampus students as well. Other services have
not been addressed. For example, providing career services specifically for
online students is a largely unexplored area. Other than contingency planning
mechanisms such as compiling a list of frequently asked questions, the opportu-
nities for automating many of these tasks are limited.

3. Supporting and Training Faculty: Nearly 150 faculty members have taught
online courses at Stevens. WebCampus staff members have been available to
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assist online professors in a wide range of topics, ranging from administrative,
technical, and course quality matters.

Since 2000, WebCampus and the IT division have coordinated WebCT train-
ing sessions, and more recently Interwise training sessions. (WebCT is the learn-
ing management system where most virtual classroom activities are performed.
Interwise is a web conferencing system that is used to supplement the capabili-
ties of WebCT.) In addition to traditional classroom-based or one-on-one ses-
sions, training on the use of these technologies can now be taken in real-time
web conferences or through prerecorded self-paced modules. Promoting student
participation in ACE surveys, distribution of student contact information, and
even assisting in the uploading of course content are just some of the things that
the WebCampus division does to aid instructors.

Perhaps most significantly, WebCampus offers advice to new and current
online faculty members regarding matters of pedagogy. WebCampus staff mem-
bers, some of which have taken online courses, routinely advise instructors on
effective methods for conducting various class activities. From grading strategies
to advice on how to structure exams and team assignments, the WebCampus staff
is constantly sharing knowledge that is gleaned from past experience, current
student feedback, and the latest research in the online teaching profession.
Instructors are expected to attend WebCampus colloquium meetings every year
to discuss best practices. Topics such as effective virtual teaming, fostering
active discussions, the effective use of standard course materials and templates,
and plagiarism detection are some of the topics that have been covered in previ-
ous faculty colloquia.

Finally, the WebCampus staff often intervenes when students are having
administrative or technical difficulties that may be related to registering for, log-
ging onto, or sometimes exiting from an instructor’s online courses. These inter-
ventions are important not only for helping students out of difficult situations,
but also to allow faculty members to concentrate on what their mission is provid-
ing top quality instruction for their class. As with many forms of student support,
these activities are largely addressed on a case-by-case basis.

4. Supporting the Development of New Online Programs: In all, there are over
150 courses in the WebCampus inventory. About 130 of them are given on a
regular basis; approximately 105 of them are given each semester. Whenever a
course is to be developed, the WebCampus and IT divisions will jointly coordi-
nate the training of the course developer on the appropriate technologies and
offer assistance and advice to the developer regarding how to course content
should be deployed.

For cases where other faculty members teach the course using the developer’s
materials, a process has been set up for calculating and distributing royalty pay-
ments. This process should be largely automated when the new WebCampus
website is released.

5. Managing Partnerships and Client Relationships: This is an extremely high-
touch set of activities, many of which are not conducive to automation. Examples
of these activities include holding frequent discussions about the status of existing



362 Appendix 5: Essential WebCampus Processes

agreements, plans for future engagements, providing customer services, and ana-
lyzing the effects of various events upon the partnership. Specific tasks might
range from the development of client/partner Internet landing pages to attending
partner/client conferences and education fairs. These activities help to build trust
and credibility with the client, which in turn opens the door for additional oppor-
tunities such as cross-selling programs and/or recruiting additional students.
However, this activity can greatly benefit from process improvements and auto-
mation in the reporting of various metrics.

Metrics reporting is handled as a separate process (or perhaps more accurately
described as a sub-process). It entails monitoring, controlling, reporting, and
improving upon these five basic processes. It is an activity that has grown in impor-
tance with each passing semester. In this regard, WebCampus faced many of the
same challenges that other divisions at Stevens did. As in many organizations, the
appetite for reports by senior management seemed insatiable. Though the infra-
structure at Stevens made broad real-time reporting impractical, there was an ever-
present demand to provide the most up-to-date information as possible during
weekly departmental meetings. These metrics normally included such things as
enrollments new student applications, revenues generated, comparisons with data
from the previous year, and forecasts for the following year. With help from the
Registrar’s Office, WebCampus developed a system of metrics and reports that were
able to satisfy the most common inquiries from senior management. The major
problem with this activity was that it was enormously time-consuming. The enor-
mous complexity of the raw data in the Registrar’s system has led to numerous cases
of misinterpretation. Sifting the data and formatting it into easy-to-understand
reports was largely a manual process. (The planned replacement of the Registrar’s
Sunguard/SCT Student Information System with a PeopleSoft information manage-
ment system will eventually make this kind of reporting much easier. However, no
date has been set for this transition project to begin.)

Results of operations FY2004 FY2005 FY2006 FY2007
Total enrollments 1917 2469 2896 3607
Graduate enrollment 1391 1853 2310 3138
Sections conducted 178 209 263 315
Students per section 10.77 11.81 10.99 11.45
Graduate students per 7.81 8.87 8.77 9.96
section
Revenues $3,316,000 $4,467,000 $6,007,000 $8,457,000°
Percent revenue increase 34.7 % 34.5 % 40.8 %"

over previous year

2New accounting schedule adopted in FY 2007 changed the way Summer-A revenues are booked.
Accounting for this change, booked FY 2007 revenues were $9,288,000

®Allowing for the new Summer-A accounting rules adopted in FY2007, this percentage is
actually 54.6 %
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