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AGAINST A BACKDROP of “I/T doesn’t matter
anymore” rhetoric and “what’s the next big thing?”
anxiety, a tangible opportunity has arrived for business
leaders and technologists alike: the remaking of the
corporation by the transformation of its chief
components -- strategy, process and people/workforce.
Unlike previous conjectures (“the virtual corporation,”
etc.), this is not a prediction or theoretical exercise for
one very good reason: technical capability and

business need are finally aligning.

From a technology perspective, the combination of enormous computing
capacity, ubiquitous network connection, and emerging technical standards are
making possible practical solutions to formerly intractable business problems. For
businesses, the need to grow revenue in a time of globalized opportunity,
competition and shortened product cycles (caused primarily by the unrelenting
march of commodification) has moved interest in information technology from a
potential cost-reducer and productivity-enhancer to full-fledged partner in the
remaking of companies.

Information technology deployed in support of business has arrived at a

natural step in its march of increasing automation -- it has “moved up the stack,”
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having improved manufacturing processes, then clearly defined business
processes (payroll and accounting), discrete personal productivity applications
(word processors, spreadsheets, mail and calendar) and business transactions
(online buying, selling). It now remains for automation to move into higher level
business functions, with an important caveat: it will no longer be sufficient to
automate single processes in a vacuum. To reap the benefit -- in fact, to make this
approach work at all -- it must achieve a new level of integration among
technologies and business processes (standards-based technology within and
across processes). And it must go a step further: no longer can automated
functions simply replace human steps, especially in the realm of decision-making
and judgment, but integration must include processes, technologies and the
people managing and acting upon them.

Services are central to this evolution, though in a form more intertwined with
I/T than the now-established emergence of a services economy might imply. The
services sector category has, since its inception, been a miscellaneous catchall --
what is neither manufacturing nor agriculture is services. Thus, the sector in its
current incarnation can accommodate everything from so-called professional
services workers (medical, consulting, information technology, etc.) to food
service employees, fitness trainers and manicurists. While everything in this
services bucket shares a common trait -- the primary product is not something
tangible, but a service performed -- the category’s all-inclusive nature obscures
the specific opportunity emerging today: not only are businesses themselves

increasingly offering services instead of products, they are managing themselves
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as a portfolio of internal services, in many cases deciding which services they
perform best, and which could be handled better by an external specialist.

In fact, the development of new business models, processes, strategies and
workforce management methods can itself be viewed as a series of services.
Hence IBM describes this new area collectively as business performance
transformation services (BPTS), and views it as at least a $500 billion dollar
potential market -- in effect, a chance to use technology to wrest greater
efficiencies from the world’s economic structure.

But while business need and technical capability may be aligning, the
intersection is still nascent. The complex issues surrounding transforming
businesses at a fundamental level require simultaneously developing both
business methods and the underlying technology. They also suggest the need for a
more scientifically rigorous approach to areas previously treated more like an art
form, and demand an agenda for research and academic programs to support the
needed skills development.

As a first step in exploring this intersection and its implications, over 100
distinguished business and engineering school professors, IBM scientists and
consultants gathered in May 2004 at a two-day summit entitled “Architecture of
On Demand Business.” What follows is part summary and part conclusion of their
discussions. The central thought emerging from the summit was a consensus that
a new academic discipline may be required to fuel the next wave of innovation, a
discipline that draws on current work going in pockets of business, engineering

and computer science schools. Dubbed “services science” during the summit, it is,
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in reality, an attempt to move business practice and planning into the realm of
science, and scientists into the world of business. While this will draw heavily on
research into services (as opposed to manufacturing), it might be more accurate to
think of it as “business services science” or, perhaps, “business transformation
science,” since it will need to explore the current and future processes of business
as well as its human, technological and strategic elements.

This report is organized along a simple conceptual model of a business:

I |

" BUSINESS
/ PROCESS

BUSINESS
STRATEGY

UNDERLYING
TECHNOLOGY

A Conceptual Model of Major Business Components
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SECTION ONE: OVERVIEW

l. Introduction

On May 17 and 18, 2004, IBM Research and Business Consulting Services (BCS)
brought together academic participants from the fields of business, operations
research and technology to examine the changing business environment and
explore the case for the development of “services science,” a new academic
discipline capable of defining the skills needed by the 21* century workforce.

Some of the elements of the changing business environment noted were:

e CEOs around the world are focusing firmly on revenue growth again,
rather than looking to cost reduction for business gains; they are
recognizing the significance of organizational agility and responsiveness;
and they are seeking urgent action to address critical people issues. Major
challenges on their agenda include: top-line growth, responsiveness as a
new key competence and challenging the organization within. (Source:

IBM Business Consulting Services CEO Survey, 2004.)

e The emergence of an information services economy where the cycle from
discovery of an innovation to selective practice to scale-up to

commodification is shrinking dramatically.
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e The global nature of competition: multiple points of intersection among
business, government and academia, and in industries ranging from
biotechnology to transportation, energy, telecommunications, I/T and the

public sector around the world.

e A shift in the balance of power between companies and their customers:
among other causes, the shrinking cycle time from innovation to
commodity puts the onus on companies to find new ways to differentiate

their offerings and create new value to hold onto customers.

e Information technology advances that continue to produce faster
processors, increased storage capacity and abundant bandwidth with an

exponential growth in the number of networked and embedded devices.

Given this environment, co-hosts of the summit -- Ginni Rometty (general
manager of IBM’s BCS organization) and Paul Horn (IBM senior vice president
and director of Research) -- hypothesized that services science could be a new
approach to driving innovation at the intersection of business and technology

expertise. They cited several reasons for this belief:

e It could bring together ongoing work in the more established fields of
computer science, operations research, industrial engineering,

mathematics, management sciences, decision sciences, social sciences and
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legal sciences to create new skills and markets that offer high-value

business performance transformation services (BPTS).

e With the rise of standards, and the ubiquity and reliability of the Internet
making it easier and less costly to conduct transactions within enterprises
as well as among enterprises, technology can enable new types of intra-

and inter-company services.

e Software is becoming increasingly componentized and is therefore a
candidate to be delivered as a service over a network. The evolution of a
service-oriented architecture (SOA) -- a system for linking and making
such services available as independent Web-based services accessed in a

standardized way -- aims to make this a reality.

e But by itself, technology is insufficient to help companies create new and
innovative business designs, services and products to differentiate and
grow their business and respond to quickly changing environments.
Tighter integration between technology and business process will help, but
the integration must be organic. In many cases, it will be a new technology
that will enable a new business design and a new business design that will,

in turn, illuminate new areas for innovation.
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e This approach -- the melding of business and technology -- requires
significant expertise, but it’s obvious it won’t be possible to pair a Ph.D.
researcher with each possible opportunity. New skills and combinations
of skills for a closer partnership of technical and business disciplines must
begin at the university level, along with methods to scale the application
of these skills. Services science could provide skills, train a workforce and

devise models and methods for scaling.

To frame the discussions, the summit participants relied upon IBM’s
definition of on demand to highlight the business characteristics that this
emerging discipline would have to enable for companies and their workforces:
responsiveness, variability, resiliency and focus. They also considered two
reasons the timing was right for such an approach and a discipline to support it:
the changing nature of business and the current generation of technology.

The nature of business (or, as some prefer to describe what businesses are
evolving into, an extended enterprise) is becoming more strategic rather than
transactional as companies seek and measure more than cost advantage. They are
looking for partners that help them migrate from products to solutions, reduce
costs and make them variable, and increase the speed to market. They are also
organizing their enterprises into core and non-core activities, focusing on core

components and measuring the return for all pieces.
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The current generation of technology makes it possible for an extended
enterprise to outsource its infrastructure, or rely on others for marketing and sales,
and still be in control.

The participants considered the current state of -- and implications for -- the

services science discipline in the areas of:

e business strategy

e business process

people / workforce

underlying technology

SERVICES SCIENCE: A NEW ACADEMIC DISCIPLINE? _ INTRODUCTION



IBM RESEARCH —p. 14

Il. BUSINESS STRATEGY

A. Business Strategy Modeling

Business strategy may mean different things to different people, but studying the
general category has begun to illuminate aspects of strategy, including tracing
cause and effect relationships between strategic decisions and their outcomes. To
explain these dynamics and guide future decisions, many conceptual frameworks
have been proposed. Despite these efforts, business strategy remains more art than
science (if we define science as a repeatable method based on a model of the
world that yields predictable results, a model from which predictions can be
derived and then tested, and art as a complex human skill based on knowledge

and experience). The reasons for this static state include:

e Limited understanding of the complexity of business dynamics

e Non-deterministic and “people” aspects of businesses

¢ Difficulty in running controlled experiments in a functioning business
e Dependency of a business strategy’s success on execution and other

variable external factors

Business strategy frameworks (simplified models of complex business
functions) may help nudge art closer to science. Models with sufficient detail and

structure allow quantitative analysis, but with sufficient simplicity to support
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qualitative and visual analysis they will help bridge the two worlds. Several

examples of approaches to business strategy frameworks are:

e A visual representation of a business factored into well-defined
components (not processes) to support strategy formulation discussion and

decisions.

e A visual framework to explore implications of various alignment

decisions, providing a way to frame discussions.

e A software system comprising a repository of business process models

organized as a semantic network linked by verbs.

e A formulaic structure that supports quantitative analysis and, in particular,
an evaluation of the economic health of network partnerships by

comparing expected value and opportunity costs.

Each of these approaches enables different types of reasoning and analysis
and, therefore, supports different kinds of decisions. Herein lies a challenge: just
as one set of home blueprints will not suffice for all parties (potential
homeowners to carpenters to landscapers), business strategy models can range
from highly unstructured (useful for visual reasoning, etc.) to highly structured

(useful for quantitative analysis and predictiveness). Most current models fall in
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the former category. To envision what a sufficiently structured model with strong
visual elements might yield, think of a framework from an unrelated, but familiar
field: the periodic table of the elements. It organized known elements in such a
fashion that predictions could be made, not just on a visual basis (filling in the
missing pieces), but it also allowed for fairly accurate predictions of the properties
of the missing elements.

Constructing an analogous periodic table of business elements could be one of
the grand challenges for services science. An important first step towards reaching
this ambitious goal would be a study of useful models and their supporting tools
and the efficacy of various business design and componentization approaches.
Even if highly useful frameworks could be constructed, the major challenges of
making them usable and convincing business leaders to adopt them would remain.
The cultural issues -- teaching technologists to understand the minds of business
people; coaching business people on how to reconcile their primarily experiential
insight with tool-generated conclusions -- are the first hurdles that would need to
be confronted and overcome. In this scenario, services science could help bridge

the gap and develop a community of early adopters.
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lll. BUSINESS PROCESS

A. Continual Business Optimization

Decisions drive businesses, but historically they have been made with either
incomplete information, or an inability to process all available data. Evolving
technologies have made a flood of “real-time” data available (enterprise resource
planning, e-commerce integration, etc.) and will continue to (through pervasive
devices, RFID tags, etc.), but only recently has computing capacity reached a
point where sophisticated algorithms could be applied to such data to produce
solutions that might lead to more informed decisions. Continual business
optimization (CBO) applies rigorous mathematical models and algorithms to
business data to support decisions in areas such as forecasting, supply planning,
scheduling and pricing.

Although dramatic business results have been reported, CBO deployments

still remain relatively limited for many reasons:

e Lack of awareness of the capabilities of CBO

e Perceived difficulty of implementation

e Disconnect between academia and business

e Lack of standards for terminology, interfaces and benchmarks

e Lingering history from past deployment failures caused by insufficient

computing capacity
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Successfully implementing CBO requires a broad range of expertise:
modeling, programming with software libraries specializing in appropriate classes
of math solvers, understanding the actual business processes involved as well as
the underlying I/T infrastructure. Such a range rarely exists in academic-based
research teams or industrial consulting or sales teams, but assembling this range
of expertise is crucial in both the research and implementation stages of CBO.

Another challenge to the success of continual business optimization may seem
simplistic: CBO applications must produce the right answer. But as anyone with
business experience knows, the right answer is not always obvious, but the wrong
answers often are. So these applications must, at a minimum, not produce wrong
solutions that would undermine user acceptance, especially where there is cultural
resistance to the idea of a tool-generated decision.

While an extensive body of literature covers the underlying mathematics of
CBO, it is skewed toward the theoretical, primarily because existing journals tend
to be edited and reviewed by academics. The typical review cycle is difficult for
industrial professionals to engage in because as soon as they have completed one
project, they must move on to a new one.

Proposals to help close the significant gap that exists between CBO’s

capability and actual deployments include:

e Increase marketplace awareness of CBO’s capability through targeted

publicity that highlights advances and specific examples of success.
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e Drive a common language, standards and understanding among numerous

CBO participants.

e Provide I/T infrastructure, test beds and benchmarking capability for CBO

components, especially black-box proprietary solvers.

e Support standards in libraries of solvers, business processes and interfaces

to analytic tools.

The fragmentation of continual business optimization expertise across various
disciplines and across the theoretical/practical divide could be overcome by a

cooperative effort led by services science.

B. Business Standards for the Extended Enterprise

Business issues -- competition, accelerating costs, closer collaboration between
partners and suppliers, etc. -- are driving the need for open business standards. In
healthcare, for instance, controlling costs while improving quality of care requires
integrating patient records across providers, insurance companies and hospitals. In
the electronics industry, the growth opportunity in mass-produced customizable
products demands integrated supply chains capable of responding to a customer’s
“configure-to-order” specifications. In the retail industry, burgeoning masses of

data (driven by innovative technologies such as RFID) need to be integrated with
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business processes and the supply chain for optimization. Other industries face
similar challenges, none of which can be solved without agreed upon ways of
describing and structuring business processes.

Looking beyond these challenges, we can see more closely integrated
relationships among business partners and so-called ecosystem partners that
promise a new model for the enterprise: an extended body that is much more
resilient, agile and flexible than any one of its component companies. But for such
a vision to become reality, business standards must emerge and get adopted. Some

standards efforts already underway include:

e RosettaNet in the electronics industry

e Accord in the insurance industry

e Society for Worldwide Interbank Financial Telecommunication (SWIFT)
in the banking industry

e Health Level Seven (HL7) in the healthcare industry

Before such standards are widely adopted, many issues remain. Additionally,
research into similarities in standards adoptions between vertical industries might

be able to hasten their evolution and adoption. Some key issues:

e New economic and governance models implied or made possible by

standards

e Relevance and adaptability of standards over time
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e Appropriate roles for existing industry bodies, including entrenched
players whose participation could slow or help adoption
e C(lear metrics and key performance indicators to measure success of

standards

Research into two key areas -- best practices in business standards adoption,
and the creation of key performance indicators -- could be fruitful in supporting
and extending the growth of business standards. Research into the former might
answer questions relating to the timing of standardization, generic models for
industry standards emergence and adoption, and the preexisting conditions
essential to successful adoption. Research into key performance indicators could
help measure the value being captured by extended enterprises. Key performance
indicators could become de facto standards of a sort -- a common way for
businesses in an industry to measure value.

While much of the work being done in this area exists within current
disciplines of business and information technology, convergence of the two
within a field such as services science might accelerate progress and prevent

similar efforts from evolving along parallel but unaligned tracks.
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IV. PEOPLE / WORKFORCE

A. Human Capital Management and Optimization

Given that CEOs are focused on growth and the innovation necessary to drive it,
companies are trying to become more agile, flexible and adaptive. But they are
quickly recognizing that they can only adapt as quickly as their people can. The
skills of employees, as well as employees’ capacity for leadership and change,
determine the outcome of process redesign and business transformation.

At the same time, the nature of work is changing. Boundaries between
organizations are blurring as companies strengthen interactions with suppliers,
partners and customers, and as they decide which processes to perform and which
to outsource. Improvements in connectivity, automation and technology
integration have enabled extensible enterprises to dynamically reconfigure
business relationships in response to changes in markets, resources and skills.
This has profound implications for the people who work for such companies, and

the way their work gets structured, which raises important questions:

e As business needs change, how can people quickly develop the new skills
needed to meet those needs?

e How can a company with a varied and geographically dispersed workforce
effectively educate workers in new skill areas?

e Ifskills change quickly to meet business demands, how can performance

measures keep pace?
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e (Can we mathematically model and optimize human capital needs across an
extended enterprise based on experience, skills, culture and even
personalities?

e How can answers to the above also be made to meet the needs of the
individual worker in a way that keeps him/her actively engaged and

rewarded?

Measuring return on human capital and related metrics such as labor
productivity becomes challenging as skills, the types of work and the way work is
structured become more fluid. In managing human capital, three important
perspectives must be reconciled: those of the organization, the individual and the
local government. While the government might not be an obvious companion to
the first two, consider what would happen if increased productivity led to massive
layoffs in one location with no emergence of an upward job migration path for
those who were let go. This scenario could lead to a political and legislative
backlash that might detract from any benefits from the gain in productivity.

Ultimately, human capital optimization will not be successful unless it makes
sense for businesses and their employees as well as the nations in which they
operate. The potential consequences of an imbalance in the intertwined needs of
companies, people and governments highlights a grand challenge for human
capital management: create sustainable productivity gains while simultaneously
improving employee job satisfaction and creating more high-skill, better paying

jobs in the overall national/global economy.
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Currently, business schools provide courses on human capital management
and human resources, drawing heavily on the social sciences when covering
human behavior, and economics when covering productivity, labor markets, etc.
While there has been a shift from relying on case studies about manufacturing to
studying services scenarios, the challenges of human capital optimization in a
services economy are still not well understood.

Engineering schools, on the other hand, present human capital optimization as
part of industrial engineering and operations research. Computer science
programs add computer-supported collaborative work and artificial intelligence to
the mix. While it’s clear that the business and engineering schools have begun
building bridges to address the opportunity inherent in managing and optimizing
workforces, services science courses and research could help accelerate those

crucial linkages.
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V. UNDERLYING TECHNOLOGY

A. Business Performance Management

Where human capital management and optimization aim to enable an
organization’s people to be flexible and adaptable, business performance
management (BPM) concentrates on a company’s technical infrastructure to
support these same qualities. Its model-based framework allows instant
processing and analysis of monitored events to track trends, exceptions and other
system information as it relates to defined performance targets. But business
performance management solutions go beyond simply delivering timely
information and insight -- they can make proactive recommendations and provide
the underlying systems to implement them. Finally, business performance
management solutions aim to construct a framework to bridge I/T and human
resource components, so that decision makers can quickly align all available
resources to respond to business opportunities, adjust to changing business
climates, and otherwise improve the company’s capabilities in the competitive
marketplace.

The business performance management approach is a continuous

improvement cycle that consists of six core activities:

e Modeling business needs
e Deploying models with appropriate I/T tools

¢ Running the automated models
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e Monitoring subsequent events generated by the business
e Analyzing events and determining their cause

e Adapting models, resources and processes based on the analysis

Business performance management is closely linked to the service-oriented
architecture (SOA) of the underlying I/T infrastructure. Service-oriented
architectures provide business performance management systems with a set of
business-relevant I/T services that can be modified appropriately for changing
requirements. They comprise three main components: service requesters to
invoke functions, service providers to provide requested functionality, and service
brokers to link the two. These architectures are possible because of Web services,
an emerging standards-based technology whereby Web-based protocols allow the
linking and interaction of software applications and services.

One of the most serious challenges facing the development and adoption of
business performance management is the delay between implementation and a
measurable return on investment. Unless a company has made considerable
progress in implementing BPM tools (passing through the first two phases of a
typical BPM road map), it is unlikely it will have realized savings or measurably
increased opportunity. In fact, initial investments will probably eclipse any
savings. Only in later stages will financial advantages become apparent.

A second major challenge results from the potential volatility of sense-and-
respond systems: updates based on real-time information can amplify and thereby

overemphasize certain factors or otherwise skew results. Other challenges include
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the work involved in aligning business goals with the supporting I/T
infrastructure, especially since this involves integrating many disparate
applications, data sources and business processes, and the creation of BPM-
specific standards.

Business performance management research overlaps many existing
disciplines, including supply chain management, operations research, business
intelligence, control theory, machine learning and decision science. Additionally,
technical areas of research might include BPM models and tools, data
visualization, information management, real-time monitoring, rules and events
correlation, among others. It is clear that the emergence of a discipline like
services science could help coordinate and link such a broad set of efforts, and

provide a curriculum for the skill sets that would support them.

B. Information Integration

The information age has not only led to an astronomical increase in the amount of
information business leaders can access when making decisions, it has also
drastically increased the number of decisions they must make. The cause may
also contain its solution, but only new analytical and statistical methods can make
sense of the flood of information the Internet has unleashed. Information
integration aims to provide a set of services to deliver the right information to
decision makers at the right time, with appropriate context, so that decisions can

be made more quickly and with more insight.
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The nature of the Internet, though, reveals just how challenging this is: an
ever-changing global, multilingual source of often unconfirmed information. But
because there is the potential for a vast amount of that information to be helpful,
we must create new ways of determining authoritativeness, sentiment, patterns,
trends and relationships across languages and cultures. This large challenge can

be subdivided into three primary goals:

¢ Information aggregation, especially between so-called structured and
unstructured data.

e Integrated analytics, not only the obvious search and analyze functions
that must be performed on huge (and increasingly larger) amounts of
available data, but also follow-on analysis embedded within core business
processes to refine initial analysis and support the decision-making
process.

e Democratized information, that is, spreading the results of business
intelligence and analytics beyond upper executive and management ranks,
so that it can be consumed and acted upon by all appropriate levels in an

organization

While much of the technical literature outlines considerable research into
extracting meaningful information from unstructured sources and integrating it
with structured ones, much of the business literature, while acknowledging its

potential value, has not yet clearly articulated examples of its actual business
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value. Perhaps the necessary action spurred by regulatory legislation in some
countries (Sarbanes-Oxley, Basel 11, etc.) may bring both groups closer to
narrowing the gap between information integration’s promise and its proven
value. But beyond regulatory compliance, today’s extended enterprises need more
than ever the ability to sense the state of their environment and be able to redirect
resources in anticipation of competitive threats and opportunities.

Training people to succeed in this type of environment will require a much
closer collaboration among engineering departments, business schools and
industry. Ultimately, they will need to work in concert to produce a new

curriculum that explores specific areas, including:

e Extracting and seamless querying of structured and unstructured sources.

e Reasoning over uncertain data from unstructured sources.

e Certifying data privacy and regulatory compliance.

e Integrating automated reasoning systems with human analysis to create
systems that support the decision-making process.

e Creating methods that will scale with the increasing amount of incoming

information.

Information integration requires a multi-disciplinary approach, combining
aspects of computer science (e.g., artificial intelligence), operations research,

operations management, strategy and more. This wide range of disciplines and
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influences makes it a natural potential focus area for combining the technical and

business approaches inherent in a discipline like services science.

C. Security and Privacy

Security and privacy are two related but distinct topics that have historically been
considered solely as technology issues. Recently, however, they have begun
moving to the fore of business issues -- primarily dealing with threats, but in some
rare instances, creating opportunities. Both existing and pending legislation are
helping to force the issue, but security and privacy advocates need to move
beyond fear-mongering to recommendations based on business risk analysis and
management. To date, there has not been enough work in this vein, with most
efforts focusing on how technology, such as firewalls, anti-virus software and
spyware monitors, can be added after the fact to prevent attacks or protect
personal information.

Chief challenges to this necessary transition include:

e Lack of accepted model for measuring return on investment for an
enterprise security/privacy system. Many efforts still focus on the specific
technology level, such as determining the return on investment for

implementing identity management tools.
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e Siloed views of security/privacy make it difficult to incorporate security
practices and operational risk inherent in I/T systems into business
models. The discussion needs to move beyond I/T to lines-of-business
executives across the enterprise so that risk and opportunity can be
evaluated at an enterprise level, enabling the enterprise to effectively

manage its trust relationship with its key stakeholders.

e Complex nature of shifting security/privacy from being added as an
afterthought to building secure systems by design and processes that
inherently ensure acceptable levels of privacy protection. Hence, the rise
of security engineering as a discipline to focus on problems and the

business issues related to them.

e Real possibility of misguided, onerous or corruptible legislation. Because
users already view many security/privacy controls as impediments and
unduly restrictive, legislation that goes too far could exacerbate this view
and cause a backlash. Alternatively, the absence of legislation (and the
freedom it would allow companies) would not necessarily lead to better

security/privacy products and services.

e Lack of funding for academic research in security/privacy. Corporate
investment remains lower than in previous years, while some government

agencies (in the United States, for instance: National Science Foundation,
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National Institute of Standards and Technology, Department of Homeland
Security) have increased support. Corporate entities must continue to be a
major supporter of this work if research innovations are to permeate

business process and practice

Unfortunately, the academic focus has tended to be at the theoretical level
(often small-scale implementations inapplicable to business problems) and solely
on technical issues. Though many universities have broadened activity in
security/privacy, the number of security/privacy graduates entering the workforce
falls far short of demand. This will mean that companies will need to rely more on
automation and tool strategies, keeping in mind that security/privacy must be
considered as more than a technology issue. Services science, as we are
imagining it, could help overcome these challenges and stand firmly against a
security/privacy sub-specialization because that would propagate the existing
issues.

Training services workers who have a thorough understanding of the
underlying security/privacy issues as well as a close link into development
organizations could drive greater improvements. In fact, services science should
seek to embed security/privacy awareness, engineering methods and skills
throughout its entire purview, making it as ubiquitous in business practice as other

forms of risk/benefit analysis or opportunity-sizing.
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VI. CONCLUSIONS

While the elements covered in the May summit by no means exhausted the
possibilities of what a discipline like services science might encompass, they all
seemed to support a central premise: because of their increasingly cross-
discipline, cross-school nature, a coherent discipline that seeks to coordinate
among their fields of study and bridge existing gaps between technical and
business efforts might accelerate progress. To begin with, getting participants to
develop a lingua franca -- covering terms, metrics, standards, methods, etc. --
would be a huge accomplishment. Often groups have found themselves arguing
similar sides of a problem once they have mastered the other’s jargon.

It is intriguing to think of a discipline such as services science constituting the
underpinnings of a significant emerging market like business performance
transformation services (BPTS), while underscoring the fact that both monikers
cover far more than mundane business processes. Along all axes of BPTS --
strategy, process, people/workforce and technology -- current and emerging
services constitute the bulk of where the real work will get done. No aspect of
business performance transformation services will be successfully accomplished
absent significant technology innovation -- placing the burden entirely on highly
skilled, experienced workers simply will not scale to the opportunity, in either its
current or future form. Conversely, I/T technology by itself cannot meet the
challenge, as its real power is in enabling human judgment and decision making,

not replacing it.

SERVICES SCIENCE: A NEW ACADEMIC DISCIPLINE? CONCLUSIONS



IBM RESEARCH —p. 34

That said, it is relatively simple to propose a new discipline to solve such a
large challenge, but much more difficult to articulate just how creating something
new will actually accomplish the feat. In fact, it is possible that much of the
research into BPTS and the services area might be able to sit within the current
academic hierarchy, perhaps within existing engineering or business schools.
However, there are many reasons to think this may not be the case, many of
which were outlined in individual tracks at the summit, and appear here in those
sections.

Perhaps the most compelling reason, though, derives from the very cross-
disciplinary nature of services in general, and business performance
transformation services in particular, and the inherent tension between
specialization and generalization that practitioners must exploit to be successful.
There are current degree programs evolving that seek to add business school
courses to an otherwise highly technical regimen, usually at the graduate level
(e.g., professional science master’s). This is a good start, particularly because it
maintains a degree of necessary specialization -- a smattering of technical
knowledge could be more dangerous to a business specialist than helpful (and
vice versa for a technologist). In the experience of many summit participants from
IBM, solid technical expertise has proven very valuable, albeit when working
with colleagues who have a complementary depth of business knowledge and
experience.

What is not clear, though, is just what level of schooling will yield an

appropriate level of depth -- and what does it mean to be expert enough? Will the
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introduction of a few business courses into an otherwise technical master’s
program provide the right balance? Will giving an MBA student a crash course in
computer science truly improve matters? Perhaps. But it is possible that entirely
new curricula and skill sets need to emerge that organically combine aspects of
both business and technology so that knowledge of both can be obtained at the
same time. Or perhaps services science should seek to train generalists so well-
versed in both worlds that they can successfully broker or translate between both
business and technical camps with more conventional experience.

Whatever the approach, it is doubtful it can all be sketched out over the course
of a few months, let alone at a two-day summit. However, its evolution might

follow a course like this:

e A few trailblazing courses, programs and centers for research emerge at
leading universities, with emphasis on the graduate level.

e Interested graduate students might enroll in independent study programs
where they could do research and select thesis topics specifically designed
to explore the emerging discipline, and better define or expand it.

e As part of graduate programs (whether independent study or class-
oriented), a significant part of the thesis project could be internships with
companies with emphasis on studying and implementing theoretical ideas
in a business environment.

e Over time, as the body of work in this area grows, its influence could

spread to undergraduate level programs as appropriate.
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To assist in such an evolution, universities and industry leaders could sponsor
a refereed journal specifically skewed to services science research that is not
sufficiently supported in current academic writing, helping to build a body of
literature in this area. Following the success of such a journal (or in parallel with
its development), a cross-academia and cross-industry body could be formed to
help coordinate and drive adoption of services science methods and findings.

Moving from the sketchpad to the real world, it will take much more thought
and discussion to decide what steps to take in launching such a discipline. To

begin, IBM is proposing the following:

e A series of workshops focused on specific aspects of the services science
as a discipline question, commencing in late fall 2004.

e Global participation in this discussion via summit-like gatherings in
Europe and Asia in early 2005 that build on work already under way.

e Efforts to actively involve government agencies with funding and existing
industry/academic institutional stakeholders — Defense Advanced
Research Projects Agency (DARPA), National Science Foundation (NSF),
Association for Computing Machinery (ACM) and the Institute of

Electrical and Electronics Engineers (IEEE), among others.

In any case, the opportunity remains real, as do the challenges. We at IBM
look forward to working with our partners to explore the best way to make the

most of what we believe to be a perfect time for unprecedented innovation.
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SECTION TWO: DETAIL

I. THE CEO GROWTH AGENDA

In early 2004, IBM Business Consulting Services (BCS) conducted a worldwide
study of 456 CEOs to create a comprehensive assessment of their current business
agenda. The study did not attempt to solve particular business problems; rather, it
provided a framework and a context in which future strategies can be considered.
It revealed a changed mood: these executives are focusing firmly on revenue
growth rather than cost-cutting; they are recognizing the significance of
organizational agility and responsiveness; and they are seeking effective solutions

to address critical people issues. Major challenges on their agenda include:

Top-line growth: CEOs overwhelmingly view revenue growth as the most
important path to boosting financial performance. Consequently, it is their
number one priority for the next several years. At the same time, most CEOs also
believe that they must maintain their ongoing emphasis on cost containment, a
close runner-up to revenue growth as a means of improving the corporate bottom
line. As the pendulum swings back toward growth, the CEO agenda is being
rewritten by the mix of old and new options, challenges and opportunities

involved in delivering differentiated products and services.

Responsiveness as a new key competence: CEOs acknowledge that they need an

ability to recognize, analyze and respond more effectively to continuously
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changing market conditions and risks. Agility is a high priority across the
organization. Yet very few CEOs rated their organization’s ability to respond to
these changing conditions and external forces as being very good. Reinstituting an
organization that is responsive to customers is high on their growth agenda. They
also recognize the need to establish effective, real-time response capabilities. And
they are clearly aware of the power of I/'T and the weaknesses that result from

lagging behind.

Challenging the organization within: The other significant challenge for CEOs lies
in the issues of people and change. CEOs recognize that growth and
differentiation will happen through greater focus and attention on people, yet
deficiencies in skills (both inside organizations and in the wider labor force)
seriously threaten the growth agenda. Reeducation and retention are urgent needs
that increasingly require managerial leadership. CEOs are keen to transform their
organizations, but have reached a difficult crossroads where there is a strong

desire yet a limited capability.

Services Science?

The challenges raised by the CEOs in the study hint at the emergence of an
information services economy where the cycle from discovery of an innovation to
selective practice to scale-up to commoditization is shrinking dramatically. We
are in an economy where growth requires that talent continuously evolve from

areas of routine work to areas of emerging value.
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The global nature of competition, the shift in the balance of power between
companies and their customers, the unrelenting focus on costs and the emergence
of a new growth agenda have created a climate where businesses must look for
new ways to strengthen their competitive advantage. This is fostering a shift from
thinking in terms of incremental improvements to thinking in terms of innovative
breakthroughs, and moving beyond innovation as primarily a requirement for
technology to innovation as a continuum requiring both novel technology and
business improvements. IBM believes that this continuum will shape the types of
knowledge, skills and services required to build a prosperous society.

Technological advances continue to produce faster processors, increased
storage capacity, abundant bandwidth and an exponential growth in the number of
networked and embedded devices, but those things by themselves are insufficient
to meet today’s business challenges. Companies must create new and innovative
business designs, services and products to differentiate and grow their business
and respond to a rapidly changing environment. Universities must examine the
need for new programs at the intersection of current disciplines. In this new
frontier of computing and information services, neither technology nor business
can yield breakthrough innovation for growth without the other. Nor can an after-
the-fact assemblage of the two. It is becoming increasingly clear that they must
co-evolve as organic partners in the continuum of innovation.

What makes this agenda even more challenging is that it is now taking place
within a global ecosystem. There are multiple points of intersection among

business, government and academia, and in industries ranging from biotechnology
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to transportation, energy to telecommunications and I/T to the public sector. That
is why there will not be a single Next Big Thing. Millions of opportunities will be
created by the forces of innovation: the question is where and what those
opportunities will be.

To begin addressing these challenges, IBM Research and IBM Business
Consulting Services (BCS) recently brought together academic participants from
the fields of business and technology to examine the changing business
environment and explore the case for the development of services science, a new
academic discipline that can help create the skills of the 21* century workforce.

Services science will meld together the more established fields of computer
science, operations research, industrial engineering, mathematics, management
sciences, decision sciences, social sciences and legal sciences to create new skills
and markets that offer high-value business performance transformation services
(BPTS). The renewed focus on growth leads CEOs to believe that success lies in
developing and delivering these new and differentiated services.

Business performance transformation services describe a new opportunity in
which I/T infrastructure and expertise will be applied to transform what
companies spend on their business processes, such as selling, general and
administrative. These services go beyond automating an existing process or
outsourcing to a low-cost provider. It’s about transforming enterprises to create
new business models. It requires expertise in both business process and

technology.
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IBM believes this opportunity is taking off now for two reasons: the
acceptance of standards and the ubiquity and reliability of the Internet. Together,
they are making it easier and less costly to conduct transactions within enterprises
as well as among enterprises.

In view of the developed world’s increasingly intense reliance on information
and communication technology, IBM believes that it is at the forefront in the
creation of a new field, much like what happened with the formation of computer
science in the 1940s. In that example, the computer arena was originally focused
on hardware design. Over time, there was a growing recognition of the
importance of software. Initially not treated as a serious science, software grew
into an area of expertise on its own and the field of computer science was born.
In fact, IBM was at the forefront of that effort too, joining Columbia University in
teaching the first true computer science class in 1946.

Computer science evolved because there was value to be had -- the
development and integration of new software and hardware provided new
functionality and new applications that helped businesses grow and evolve. Now,
there is tremendous potential for improving the way businesses are structured and
the way they operate. This potential will be realized through integrating I/T and
business processes to shape the business environment. And that will happen
through new services that will take the form of those provided by I/T vendors to
businesses, and, in turn, those provided by businesses to their customers. IBM
has already embarked on this road. We have teamed our researchers with our

Business Consulting Services professionals to work with clients on transforming
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their business models and designing new business processes, improving the way
they operate and opening up new avenues of opportunity for them. This has
proven quite effective and clients have lauded the practice because of the value it
brings to them.

Yet, these services have proven to be no small challenge. They require
constant iterations in their design, deployment and assessment. There is a lot of
expertise required, yet it’s obvious that it won’t be possible to pair a Ph.D.
researcher with every client for every application. It’s clear that this innovative
approach demands new combinations of skills and a closer partnership between
technical and business disciplines, starting at the university level. This is what we
mean by the services science concept. There is tremendous computing power out
there, but businesses are looking to go beyond just bigger/better/faster versions of
the way they are doing things today. Global competition is driving them to re-
think the way the operate and there is a great deal of opportunity for improvement
in the model -- to reach a point where I/T resources would not only integrate with

existing systems, but would also make new business processes possible.

On Demand Business?

IBM’s on demand initiative directly targets this fertile intersection of business and
technical innovation to help enterprises achieve competitive advantage in the
marketplace. IBM defines an on demand business as an enterprise whose business

processes are integrated across the company and with key partners, suppliers and
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customers, enabling it to quickly respond to any customer demand, market
opportunity or external threat.

In 1999, Stephan Haeckel of the IBM Advanced Business Institute wrote a
book entitled Adaptive Enterprise: Creating and Leading Sense-and-Respond
Organizations. Haeckel’s book introduced a new management approach called
sense-and-respond that promotes adaptive business design and advocates a new
form of strategic planning based on reconfigurable roles and responsibilities. In
his view, organizational hierarchy would be replaced by a dynamically configured
network of modular capabilities. He defined a capability as “an organizational
subsystem with a potential for producing outcomes that contribute to the
organization’s purposes.” Governance of each capability is performed on the
basis of context and coordination by people in roles accountable for outcomes
rather than by command and control.

While adaptability is becoming a major characteristic of today’s enterprise,
the reality is that the business world is increasingly overwhelmed with
information and communication. Information sharing and decision making within
the confines of a single corporate structure include managing by span of control,
delegation and levels of authority. An extended enterprise, with its web of
suppliers, go-to-market partners, and infrastructure providers, can increase
complexity to a dysfunctional level, frustrating typical managers who are used to
command and control environments.

So what distinguishes an extended enterprise from yesterday’s partnerships,

alliances and ecosystems? The nature of the extended enterprise is becoming
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more strategic rather than transactional as companies seek and measure more than
cost advantage. They are looking for partners that help them move from products
to developing solutions, reduce costs and make them variable, and increase speed
to market. To scout out opportunities to extend their enterprises, companies are
organizing their businesses into core and non-core activities, focusing on core
components and measuring return, not process, for all pieces. This portfolio
management approach allows companies to understand levers of business
performance and manage the risks and returns across an extended enterprise.

Further, an extended enterprise is based on relationships that are multi-
dimensional; sometimes a partner is both a competitor and a customer. This
means understanding all aspects of business potential with the other company: sell
to, sell with, sell through and buy from.

The current generation of technology makes it possible for an extended
enterprise to outsource its infrastructure, or rely on others for marketing and sales,
and still be in control.

The key to governing this sort of a corporation is to create a new set of
measures to drive performance across the entire extended enterprise. Services
science will focus on these measures, which will consider four characteristics that
determine success in the world of the extended enterprise: responsiveness,
variability, resiliency and focus. IBM considers these characteristics to be the

foundation of an on demand business:
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e Responsiveness tracks the extended enterprise’s ability to manage
metrics, such as compound annual growth rates and the latency in aligning
a company and its partners’ metrics with business objectives as the

dynamics change.

e Variability reflects the extent to which business models for the extended
enterprise allow companies to control costs and manage volatility within
each quarter. Towards this goal, companies are increasingly moving away
from fixed price contracts and favoring pay-for-use or gain-sharing
contracts that are aligned to business performance metrics, such as

revenue or costs.

¢ Resiliency determines how the partnership chain of an extended enterprise
reacts to threats or opportunities -- and whether the extended system can
detect problems and correct them before they impact customers. To
accomplish this, extended enterprises are increasingly moving to
autonomic production systems that are linked by sophisticated technology

infrastructures.

e Focus signals the contribution each activity makes to the overall business.
Consider the extended enterprise as a series of activities that have distinct
performance indicators to increase return, revenues or profit to the

business. Leaders must manage each of those components as they would
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an investment portfolio, looking for maximum contribution to business

value.

Successful businesses are no longer created as purely linear entities, each a
stand-alone entity that has all of the activities required to design, market, sell,
produce, deliver and support products and services. This new business model
requires new thinking. Services science will develop the methods, tools and
techniques for designing infrastructures, processes and policies for the inter-

company models of the extended enterprise.
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Il. BUSINESS STRATEGY MODELING

A. Definition / Key Elements

Business strategy and frameworks: Business strategy means different things to
different people, but this hasn’t stopped business executives from formulating and
executing them. Over the years, business school scholars have begun to
illuminate different aspects of strategy, and discover cause and effect
relationships between strategic decisions and their outcomes. Many conceptual
frameworks have been postulated that attempt to explain these dynamics and
guide strategic decision makers towards maximizing their business’ performance
and profit. Examples of these business strategy frameworks include Michael
Porter’s Five Forces, Clay Christianson’s Innovation’s Solution, and Geoffrey
Moore’s Crossing the Chasm -- to name only a very few. Several more were
presented by their authors during the Business Strategy Modeling track of the

recent “Architecture of On Demand Business” summit.

Problem and motivation: Despite the proliferation of business strategy
frameworks, business strategy formulation remains much more of an art than a

science.' Reasons for this are many and include our limited understanding of the

1By “science,” we mean a repeatable method based on a model that yields predictable results. Observed results through
controlled experimentation or empirical analysis may or may not match the expected results, i.e., they will either
support or falsify the formulated hypothesis. Culturally for scientists, negative results are as valued as positive results
as they help to refine the model towards greater and greater prediction accuracy while applying the principle of
Occam’s Razor -- i.e., keeping the model as simple as possible, but no simpler.
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complexity of business dynamics, the non-deterministic and sociological nature of
these systems, the challenge of running controlled experiments in business
environments, and the dependency of a business strategy’s success on its
execution. Nevertheless, there is much incentive to move the formulation of
business strategy more towards the realm of science. From a client’s perspective,
sound and reliable strategic decisions lead to clarity of purpose, focused
execution, increased performance and, ultimately, shareholder value. From a
business consultant’s perspective, employing consistent, proven practices
increases the scale and predictability of client engagement outcomes and

facilitates value pricing.

Framing a research agenda: How can we get there from here? Business
strategy frameworks are a valuable, perhaps even necessary, ingredient but they
are not sufficient on their own. They need to be augmented with more structure.
Scientific progress is predicated on a paradigm of structure that includes
systematic methods, structured models, rational analyses and organized
repositories of knowledge where prior results can be located, debated, replicated,
built upon and shared within an open community of researchers. To articulate a
research agenda for evolving business strategy formulation from an art towards
science a reasonable starting point is exploring how conceptual frameworks fit

into the paradigm of structure.
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Business strategy frameworks are types of models, just as a house’s
architectural blueprint is. Models are abstracted, simplified representations of
reality intended to serve a purpose, and different purposes require different
degrees of structure within the model. For example, a home designer may sketch
a house’s form and style to incite a buyer’s investment. A construction crew
would use a blueprint of the house to build it to the designer’s intent. This
blueprint requires more structure than the sketch in terms o