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Today’s Talk

A trend
a global challenge for our time – systematic service innovation
claim: new academic discipline, SSME, is needed

An analogy
IBM and the emergence of computer science

A spotlight
find the pioneers of service innovation research & practice

A grand challenge
empirical platform for business and information services studies
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A global challenge for our times

Governments need to make service innovation a 
priority – GDP growth depends on it.

Businesses need to make systematic approaches to 
service innovation a priority – revenue and profit 
growth depend on it.

Academics need to bridge discipline silos – service 
innovation is multidisciplinary – students’ futures 
depend on it.
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The largest labor force migration
in human history is underway,

driven by urbanization, 
global communications, 

low cost labor, business growth
and technology innovation.

(A) Agriculture:
Value from 

harvesting nature
(G) Goods:

Value from 
making products

(S) Services:
Value from enhancing the

capabilities of things (customizing,
distributing, etc.) and interactions between things

Because the world is becoming a service system.
Why should governments care?
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Information services is fastest growth

Services

Material

Information

11%
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30%

50%

Products

Uday Karmarkar & Uday Apte: “Service industrialization in the global economy”
Author of HBR article: “Will you survive the services revolution?”
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Service Innovation: Why does IBM care?
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IBM works with our clients to transform their capabilities, On Demand Business maturity.

Service Innovation: Why does IBM care?
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Why should academics and their students should care?
The center balances three key factors: business value, IT process, organizational culture

Process: Information Technology

Capital:
Business
Decisions

People:
Organizational
Culture
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4. Service Marketing

5. Social Complexity

6. Agent-based comput-
ational economics

7. Computational 
Organization Theory

3. Service Engineering

2. Service Ops & Mgmt

1. Information Sci & Sys 14. Computer & 
Information Sciences

16. Organization Theory

15. Human Capital 
Management (HCM)

20. Game Theory

21. Industrial Engineering

22. Marketing

23. Managerial 
Psychology

19. Management Science

18. Systems Engineering

17. Operations Research
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1960-1990

1900-1960

Before 1900

11. Management of 
Information Systems

8. Management of 
Innovation & Tech (MoT)

9. Experimental 
Economics

10. AI & Games

12. Computer Supported 
Collab.  Work (CSCW)

13. Performance 
Support Systems In 
Business & Organization

24. Business 
Administration (MBA)

25. Economics

26. Law

27. Sociology

28. Education
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INFORMATION SCIENCE & SYSTEMSINFORMATION SCIENCE & SYSTEMS

ORGANIZATIONSORGANIZATIONS TECHNOLOGYTECHNOLOGY

MANAGEMENTMANAGEMENT

INFORMATIONINFORMATION

SYSTEMSSYSTEMS

Closest to SSME today:
emphasis on
multidisciplinary
teams creating
solutions to 
complex
business and
societal
problems.

Somewhat
weak on
B2B cases
and on
motivation and
incentive structure
design.

Often
does not 

fully balance
artistic design with

more formal and
analytical approaches,

as found in 
Economics and

Operations Research.

Sometimes inadequate
coverage of 

service economy
and service 
innovations.
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A trend that matters to governments, businesses, and 
academics… the rise of the service economy

Governments need to make service innovation a 
priority – GDP growth depends on it.

Businesses need to make systematic approaches to 
service innovation a priority – revenue and profit 
growth depend on it.

Academics need to bridge discipline silos – service 
innovation is multidisciplinary – students’ futures 
depend on it.
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So what?

Yes, there needs to be more emphasis on 
systematic approaches to creating service 
innovations…

But what can IBM and other businesses do to work 
with governments and academics who also care 
about service innovation?

For one possible answer this question, we need to 
take one step back …
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IBM Research hires talent worldwide for out labs
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IBM Research – we hire physicists
This achievement is a major milestone toward creating a microscope 

that can make three-dimensional images of molecules with atomic resolution
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IBM Research – we hire computer scientists
Blue Gene, as its name suggests, is aimed at the drug-development market. 

Scientists hope eventually to model how proteins fold – a process that is 
important in designing drugs that can block cancer cells and other diseases.

70.72 teraflops on 11/2004
183.5 teraflops on 3/2004

(Linpack benchmark)
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What you may not know… IBM worked with government and 
academics to help establish computer science departments

Now IBM is working  with academics and 
government to establish Service Science

Philosophers
(Boolean Logic)

Mathematicians

Electrical Engineers

Physicists

Computer
Science

Need to hire Computer Scientists Need to hire Service Scientists

Engineering and Natural Sciences

Social Sciences

Business and Management

Liberal Arts and Humanities

Other

Engineering and Natural Sciences

Social Sciences

Business and Management

Liberal Arts and Humanities

Other

Percentage PhD’s U.S. IGS and IBM Research
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Definitions

Service Science, 
short for Services Sciences, Management, and Engineering (SSME)

Definition 1: The application of scientific, management, and 
engineering disciplines to tasks that one organization beneficially 
performs for and with another (‘services’)  

Make productivity, quality, performance, compliance, security, fairness, 
growth, innovation, and learning improvements more predictable 

Services deals with the coproduction of value between clients and providers 
in value production relationships, with alternative work sharing, risk 
sharing, information sharing, and decision sharing arrangements.

Science is a way to create knowledge
Engineering is a way to apply knowledge and create new value
Business Model is a way to apply knowledge and capture value
Management improves the process of creating and capturing value.
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Terms & Definitions
Service Science, short for Services Sciences, Management, and Engineering (SSME)

Definition 1: The application of scientific, management, and engineering disciplines 
to tasks that one organization beneficially performs for and with another (‘services’)  

Make productivity, quality, performance, compliance, growth, and learning improvements 
more predictable in work sharing and risk sharing (coproduction) relationships.

Definition 2: The study of service systems.   
Evolution & Design: Services systems evolve in difficult to predict ways because of  naturally 

emergent and rationally designed path dependent interactions between economic entities, 
acting in the roles of clients and providers coproducing value.

Interactions & Value Coproduction: Service systems are made up of large numbers of 
interacting clients and providers coproducing value.   Each economic entity is both a client 
and a provider.  Service system dynamics are driven by the constantly shifting value of 
knowledge distributed among  people, organizations,  technological artifacts (culture), and 
embedded in networks or ecosystems of relationships amongst them.

Specialization & Coordination: One mechanism for creating value is specialization of clients 
and providers, which results in the need for coordination via markets, organizational 
hierarchies, and other mechanisms.  Specialization creates efficiency. Efficiency creates 
profits and leisure. Profits and Leisure create investment (profits to innovation) and new 
demand (leisure to new aspirations).
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Service innovation is inherently multidisciplinary…

Science & Engineering
(Study phenomena

and create new
knowledge)

Business Administration
and Management

(Study phenomena
and create new

knowledge)

Social Sciences
(Study phenomena

and create new
knowledge)

Global Economy
& Markets

(Emergence of
new knowledge in

practice!)

Business
InnovationTechnology

Innovation

Social-Organizational
Innovation

Demand
Innovation

SSME = Service Sciences, Management, and Engineering

Knowledge sources driving service innovations…
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Definitions of Services

Deed, act, or performance (Berry, 1980)
An activity or series of activities… provided as solution to customer problems 
(Gronroos, 1990)
All economic activity whose output is not physical product or construction 
(Brian et al, 1987)
Intangible and perishable… created and used simultaneously (Sasser et al, 
1978)
A time-perishable, intangible experience performed for a customer acting in 
the role of co-producer (Fitzsimmons, 2001)
A change in condition or state of an economic entity (or thing) caused by 
another (Hill, 1977)
Characterized by its nature (type of action and recipient), relationship with 
customer (type of delivery and relationship), decisions (customization and 
judgment),  economics (demand and capacity),  mode of delivery (customer 
location and nature of physical or virtual space) (Lovelock, 1983)
Deeds, processes, performances (Zeithaml & Bitner, 1996)
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So, services are…

Pay for performance in which client and provider coproduce value

High talent performance
Knowledge-intensive business services (business performance transformation

services) (e.g., chef’s, concert musicians)

High support performance
Environment designed to allow average performer to provide a superior 

performance (average cook with great cook book and kitchen; average 
musician with a synthesizer)

High tech performance 
Computational services (e-commerce, self service – client does work)
Even here… talent builds, maintains, upgrades, etc. the technology

Routine performance (sometime High Finance)
This is being automated, outsourced, labor arbitrage, financial arbitrage, 

migrated to high talent/value sectors, or otherwise being rationalized
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Service Science Core Questions: How do work systems 
reconfigure? What role does innovation play? Can integration 
relationships be found across different types of work system?

Collaborate
(incentives)

Augment
(tool)

Automate
(self-service)

Delegate
(outsource)

Tool
System

Human
System

Help me
by doing some

of it for me
(custom)

Help me
by doing all
of it for me

(standard)

The choice to
change work practices
requires answering
four key questions:

- Should we? (Value)
- Can we? (Technology)
- May we? (Governance)
- Will we? (Priorities)

Organize People
(Socio-economic models with intentional agents)

Harness Nature
(Techno-scientific models with stochastic parts)

43

21 Z

Collaborate
(1970)

Augment
(1980)

Delegate
(2000)

Automate
(2010)

Experts: High skill people on phones Tools: Less skill with FAQ tools Market: Lower cost geography (India) Technology: Voice response system

Example: Call Centers
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High talent performance is on the rise in the US economy

Executive,
Engineer

40%40%40%34%High-skill 
Autonomous

Admin., 
Manager

35%30%30%35%Semi-
Autonomous

Maid, child 
care

15%26%25%25%Unrationalized 
Labor 
Intensive

Call center, 
Fast food

10%4%5%6%Tightly 
Constrained

GoodsServicesAll

Example19961979Type of work 
system

From Herzenberg, Alic, Wial (1998)

95% of all scientists are alive today.
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A spotlight

Find the pioneers of service innovation research & 
practice

IBM has invested well over $1M in faculty awards 
to service innovation pioneers over the last two 
years

IBM invests far more in hiring top talent from 
universities for our service business and IBM 
Research in service innovation
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Henry Chesbrough, Berkeley, a service science pioneer.
IBM Faculty Award
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Berkeley’s new ORMS undergraduate major
Rhonda Righter, IBM Faculty Award
http://www.ieor.berkeley.edu/AcademicPrograms/Ugrad/ORMS.pdf
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Institutional Economics
Experimental Economics

EconomicsSchool of Social Sciences

Labor Psychology
(Human Capital Mgmt)

Psychology

Transformation 
& Integration

Selection & 
Aggregation

Evolution & 
Revision

DisciplineSchool

Service MarketingMarketingSchool of
Management 

Service OperationsOperations

Service Accounting 
(Activity-Based Costing)

Accounting

Service Sourcing 
(eSourcing)

Contracts & Negotiations

Service OperationsOperations ResearchSchool of Engineering 
and Science

Service EngineeringIndustrial & Systems 
Engineering

Service Computing,  Web 
Services, SOA

Computer Science

Information Science & Systems, Service professional 
schools

Other

Business AnthropologyAnthropology

Management of 
Innovation

Management of 
Technology

Service ManagementManagement Science
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Select efforts to promote service science
Dec. 2002: Almaden Service Research established, the first IBM Research group completely dedicated to understanding service 
innovations from a sociotechnical systems perspective, including enterprise transformation and industry evolution
(http://www.almaden.ibm.com/asr/)

March 2003: IBM-Berkeley Day: Technology… At Your Service!
(http://www.eecs.berkeley.edu/IPRO/IBMday03/)

September 2003: Coevolution of Business-Technology Innovation Symposium
(http://www.almaden.ibm.com/coevolution/)

April 2004: Almaden Institute: Work in the Era of the Global, Extensible Enterprise
(http://www.almaden.ibm.com/institute/2004/)

May 2004: “Architecture of On Demand” Summit: Service science: A new academic discipline?
(http://domino.research.ibm.com/comm/www_fs.nsf/pages/index.html)

June 2004: Paul Horn, VP IBM Research,  briefs analysts on “Services as a Science”

September 2004: Chesbrough’s “A failing grade for the innovation academy” appears in the Financial Times
(http://news.ft.com/cms/s/9b743b2a-0e0b-11d9-97d3-00000e2511c8,dwp_uuid=6f0b3526-07e3-11d9-9673-00000e2511c8.html)

November 2004: IBM’s GIO focuses on service sector innovations: government, healthcare, work-life balance
(http://www.ibm.com/gio)

November 2004: Service Innovations for the 21st Century Workshop
(http://www.almaden.ibm.com/asr/events/serviceinnovation/)

December 2004: Samuel J. Palmisano, IBM CEO, Harvard Business Review interview discusses the important role of “values” in 
organizational performance, “Leading Change When Business is Good”
(http://harvardbusinessonline.hbsp.harvard.edu/b01/en/common/item_detail.jhtml?id=R0412C)

December 2004: IBM expands academic initiatives related to service innovations, including sponsoring Tannenbaum Institute of 
Enterprise Transformation at Georgia Tech. 

February 2005:  Chesbrough’s “Service as a Science” in Harvard Business Review Breakthrough ideas of 2005

2005 - Oxford, Warwick, Bentley, Penn State, UMaryland, ASU, NCState, Japan, China, Norway, etc.
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Work items

Establish the importance of getting more systematic about service innovation 
for academics, business, and government
Highlight the work of the pioneers and early champions of systematic 
approaches to service innovation and service science
Review of components of existing degrees requirements and course
elements that should be part of a service science curriculum
Define the fundamental research questions and grand challenges that the 
science is seeking answers to (value if answered, methodologies and tools 
for answering them, etc.)
Agree on conferences, journals, and other community growth initiatives
Explore the role of government and industry, especially with respect to 
accessing the fundamental data on which the science will be based
Establish a feedback mechanism that surveys graduates who enter IGS to 
see what skills they used most and the ones they wish they had learned 
while in school
Discuss the many roadblocks, challenges, overwhelming political obstacles, 
etc. to establishing the field.
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A grand challenge

What is the new tool for SSME?

Most new sciences make rapid advancement when 
they have a new tool for measurement and rapid 
empirical studies?

What might an empirical platform for business and 
information services studies look like?



30

Service Innovations & Service Science 

IBM Research © 2005 IBM Corporation

Agent-based Simulations of Organizational Designs and 
Industry Evolution
Mizuta-san (under Kuse-san, Hidaka-san) at TRL is working with Researchers at

IBM Almaden to do agent-based simulations of organization on the BlueGene
supercomputer.  Researchers at Almaden have connected BlueGene to the

WebFountain supercomputer that can analyze the enter web and more.

70.72 teraflops on 11/2004
183.5 teraflops on 3/2004

(Linpack benchmark)


