
Almaden Services Research

August 10, 2006 © 2006 IBM Corporation

Services Sciences, Management, and Engineering (SSME) 

Paul P. Maglio
IBM Almaden Research Center
pmaglio@almaden.ibm.com

mailto:pmaglio@almaden.ibm.com


Almaden Services Research

© 2006 IBM Corporation2 Service Science August 10, 2006

Here are the facts…

All national economies are shifting to services
– major industrialized nations are >75% services, developing nations are close behind

To better study, manage, and engineer service systems, new skills are needed 
– combination of business, organization, technology skills – soft skills enhance hard skills

Educational system is slowly shifting toward services
– service management, operations, marketing, and engineering courses and programs exist

At national level, governments can draw investment toward service innovation by
– bootstrapping investment in research and education through targeted programs
– focusing attention on intellectual property protection for service innovation
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Put differently…

“Services account for more than 80 percent of the U.S. gross domestic product, 
employ a large and growing share of the science and engineering workforce, and 
are the primary users of information technology. In most manufacturing industries, 
service functions (such as logistics, distribution, and customer service) are now 
leading areas of competitive advantage. Innovation and increased productivity in 
the services infrastructure (e.g., finance, transportation, communication, health 
care) have an enormous impact on productivity and performance in all other 
segments of the economy. Nevertheless, the academic research enterprise has not 
focused on or been organized to meet the needs of service businesses. Major 
challenges to services industries that could be taken up by universities include: (1) 
the adaptation and application of systems and industrial engineering concepts, 
methodologies, and quality-control processes to service functions and businesses; 
(2) the integration of technological research and social science, management, and 
policy research; and the (3) the education and training of engineering and science 
graduates prepared to deal with management, policy, and social issues.”

– National Academy of Engineering (2003). "The Impact of Academic Research on Industrial 
Performance" 
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Put more crisply…

“… modern economies are both service economies and economies 
of innovation.  Paradoxically, they are not regarded as economies 
of innovation in services, that is as economies in which service 
firms' innovation efforts are proportional to their contribution from 
the major economic aggregates.  It is as if service and innovation 
were two parallel universes that coexist in blissful ignorance of 
each other.”

– Gallouj, F. (2002). Innovation in the Service Economy: The New Wealth of Nations. 
Cheltenham UK: Edward Elgar.
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Projected US Service Employment Growth, 2004 - 2014

US Bureau of Labor Statistics.  
http://www.bls.gov/opub/ooq/2005/winter/art03.pdf
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So what are Services?

In economics and marketing, a service is the non-material equivalent of a 
good. Service provision has been defined as an economic activity that does 
not result in ownership, and this is what differentiates it from providing 
physical goods. It is claimed to be a process that creates benefits by 
facilitating either a change in customers, a change in their physical 
possessions, or a change in their intangible assets.

By supplying some level of skill, ingenuity, and experience, providers of a 
service participate in an economy without the restrictions of carrying stock
(inventory) or the need to concern themselves with bulky raw materials. On 
the other hand, their investment in expertise does require marketing and 
upgrading in the face of competition which has equally few physical 
restrictions.

- from Wikipedia, see http://en.wikipedia.org/wiki/Services
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What really defines 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)

A time-perishable, intangible experience performed for a customer acting as co-producer 

– Fitzsimmons & Fitzsimmons (2001)

A change in condition or state of an economic entity (or thing) caused by another 

– Hill (1977)

Deeds, processes, performances

– Zeithaml & Bitner (1996)

Application of specialized competences through deeds, processes, and performances to benefit another

– Vargo & Lusch (2004)
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Another definition of Services… as systems of relationships

A. Service Provider

- Individual
- Organization
- Technology

owned by A

C. Service Target: The reality to be 
transformed or operated on by A, 
for the sake of B

-People, dimensions of
-Business, dimensions of
-Products, technology artifacts & env.
-Information, codified knowledge

B. Service Client

- Individual
- Organization
- Public or Private

Forms of
Service Relationship

Forms of
Ownership Relationship

(B on C)

(A & B co-create value)

Forms of
Responsibility Relationship

(A on C)

Forms of
Service Interventions

(A on C, B on C)

- based on Gadrey (2002)- based on Gadrey (2002)
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IBM Revenue Growth is Now Led by Services…
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From Computer Science to Service Science…

Physicists
Electrical Engineers
Mathematicians
Philosophers

(Boolean Logic)

Computer

Science

Need to hire Computer Scientists

Now IBM is working to
Establish Service Science

Need to hire Service Scientists

Science & 
Engineering

Business &
Management

Social & Cognitive
Sciences

Economics 
& Markets

ValueTechnology

People Demand
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PhDs in IBM’s Global Services Division (US)

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 

Other
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PhDs in IBM’s Research Division (US)

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 

Other
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http://www.ibm.com/university/ssmehttp://www.ibm.com/university/ssme
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What is SSME, really?

An urgent “call to action”
– To become more systematic about innovation in services
– Complements product and process innovation methods
– To develop “a science of services”

A proposed academic discipline
– Draws on many existing disciplines
– Aims to integrate them into a new specialty

A proposed research area
– Service systems are designed (computer systems)
– Service systems evolve (linguistic and social systems)
– Service systems have scale-emergent properties (economic systems)
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Can there really be a science of services?

“Wherever there are phenomena, there can be a science to 
describe and explain those phenomena.  Thus, the simplest (and 
correct) answer to “What is botany?” is, “Botany is the study of 
plants.” And zoology is the study of animals, astronomy the 
study of stars, and so on.  Phenomena breed sciences.”

- Newell, A., Perlis, A. & Simon, H. A. (1967). 
Computer Science, Science, 157, 1373-1374.
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Possible Objections… to Computer Science

Only natural phenomena breed sciences

The term “computer” is not well defined

Computer Science is the study of algorithms, not computers

Computers are instruments, not phenomena

Computer Science is a branch of another science

Computers belong to engineering, not science

- Newell, Perlis, & Simon (1967)
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Possible Objections… to Service Science

Only natural phenomena breed sciences

The term “service” is not well defined

Service Science is the study of work, not services 

Services are performances, not phenomena

Service Science is a branch of another science

Services belong to engineering (or management), not science

- with apologies to Newell, Perlis, & Simon (1967)
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What I see…

Services depend critically on people, technology, and co-creation of value

People work together and with technology to provide value for clients

So a service system is a complex socio-techno-economic system 

Growth requires innovation that combines people, technology, value, clients

Science & 
Engineering

Business &
Management

Social & Cognitive
Sciences

Economics 
& Markets

Business
Innovation

Technology
Innovation

Social
Innovation

Demand
Innovation
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Some SSME Research Areas

Measuring work, service intensity, and service complexity
– What are the limits to self-service?  How much work can we shift to end-users?

Representing and cataloging skills
– How do we organize and breakdown the human skills needed to do work?  How can we take this 

into account in composing and optimizing teams?

Global communication tools
– What are the barriers to highly productive human-human coordination?  Distance, trust, 

communication, common ground, culture, technology?

Service workforce management 
– Application of supply chain methods to service supply chains, which are people-centered

Effective service automation 
– Understanding tradeoffs in human vs computer effort in creating customized business services
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Some More SSME Research Areas

Service scale effects 
– Take advantage of IBM-scale service data through semantic analysis.  Are there scale laws of services?

Computational theory and modeling of service systems
– Need computational theories to generate models that help us understand and guide how services 

associating humans and information and communication technologies (ICT) emerge and how they help 
organizational structures emerge, interact, evolve and adapt to better meet the needs and aspirations of 
people, business, and society
• problems of data (human behavior, distribution, privacy-transparency-accessibility, trust, quality)
• problems of comprehension (e.g. generic problems of modeling, simulation and visualization)
• problems of engineering (e.g. computational problems) 

Globalization of services
– With globalization of services, are there shifts in business models?  What will be done differently?  What 

does it take to adopt and benefit from globalization?  At some point, everyone will be leveraging global 
resources and labor arbitrage will be table stakes. Who wins then and why? How does one build and 
manage this global labor supply chain?
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Service Research and Education is Interdisciplinary

Need more T-shaped people – both deep and broad
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Communications of the ACM, July 2006
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Service Science at ASU

http://wpcarey.asu.edu/csl/
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Berkeley SSME Certificate Program

http://ssme.berkeley.edu/
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NCSU SSME Curriculum for MBA

http://www.mgt.ncsu.edu/news/2006/mba_ssme.php
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Minor in Service Science at UC Merced

http://ssha.ucmerced.edu/2.asp?uc=1&lvl2=77&lvl3=77&lvl4=87&contentid=124
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Some Other University Courses and Curricula

Tsinghua University and Beijing University
– Service Science courses offered Spring 2006

UC Santa Cruz 
– Technology and Innovation Management program started Fall 2005

EPFL - Switzerland
– Computer Science Master’s for SSME in Fall 2006

Carnegie Mellon University
– Master’s course “Managing Service Organizations”, eSourcing

RPI
– Service Engineering Masters offered (for 5-10 years)

Penn State
– IE undergraduate degree adding services focus (past 3 years)
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IBM’s SSME Course Materials 

http://www.almaden.ibm.com/asr/SSME/coursematerials/http://www.almaden.ibm.com/asr/SSME/coursematerials/
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http://www.nytimes.com/2006/04/18/business/18services.htmlhttp://www.nytimes.com/2006/04/18/business/18services.html
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Recent Meeting on Education for Service Innovation

http://www.almaden.ibm.com/asr/SSME/esi/http://www.almaden.ibm.com/asr/SSME/esi/
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Upcoming Summit on Service Education – October 2006

http://www.almaden.ibm.com/asr/SSME/summit/http://www.almaden.ibm.com/asr/SSME/summit/
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At San Francisco’s
Westin St Francis

16th Annual AMA
Frontiers in Service Conference
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Questions?

pmaglio@almaden.ibm.com
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