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Introductory Remarks for Virtual Forum, September 25, 2013  

  

On behalf of the National Science Foundation and as the Director for the Partnerships for Innovation: 

Building Innovation Capacity (PFI:BIC) program,  I welcome you to this forum.  PFI:BIC is taking a 

new direction.  The focus for academic-industry partnerships has been shifted to  ñsmartò service 

systems.  The goal of the program is to achieve transformational change in existing technology-

based service systems and/or to spur entirely new technology-based service systems.   This forum 

provides an opportunity for you to participate in a discussion with academic and industry leaders. 

 

What is service system innovation?  We each intuitively know what is a service and what a system 

is. It is their co-joining that is important.  This is the space in which we seek to innovate. It is in part a 

reconceptualization of the idea of a product by wrapping a product or products inside a service 

system.  We see this happening already in places you might not have expected ï such as how 

Boeing contracts its engines as services and how people through Expedia book their travel on 

planes.  Our economy has been moving in this direction for years.  We see this as an opportunity for 

our society as well as our economy. 

 

The NSF Directorate for Engineering and the Division of Industrial Innovation and Partnerships 

believe that the PFI:BIC program has taken a productive, important, and desirable direction, which 

reflects the importance of service systems in the U.S. economy. 

 

We will hold a webinar on the BIC Solicitation in October or November. Details can be found at 

www.nsf.gov/eng/iip/pfi/bic.jsp. It will be an opportunity to focus on the details of the solicitation itself.   

 

Today, however, this forum will focus on the nature of the topic of service system innovation itself.  

                                                                                                                                 Sara B. Nerlove 

 

 
 

 

http://www.nsf.gov/eng/iip/pfi/bic.jsp


I. Welcome: Sara Nerlove, Program Director, Partnerships for Innovation: Building Innovation Capacity, Division 

of  Industrial Innovation and Partnerships, Directorate for Engineering 

II. Mechanics of Submitting Questions: Alexandra Medina-Borja, Director, Evaluation and Assessment, Office of 

the Assistant Director, Directorate for Engineering 

III. Moderators Remarks:  Stephen Fleming, Vice President, Enterprise Innovation Institute, Georgia Institute of  

      Technology 

                          Susan Stucky, Service Design and Services Research Manager, IBM Research, Almaden  

IV. Panel Presentations: 

a. James Spohrer, Director, IBM University Programs 

b. Jeanne Huddleston, Physician Engineer, Center for Science of Health Care Delivery, Mayo Clinic  

c. Louis Martin-Vega, Dean of Engineering, North Carolina State University 

d. Janis Terpenny, Professor and Chair, Industrial and Manufacturing Systems Engineering and Director, 

Center for e-Design, Iowa State University 

V. Directed Panel Q & A 

VI. Questions from Attendees to Panel 

VII. Adjourn 
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NSF Virtual Forum: 
Platform Technologies and  

Smart Service Systems 
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Director, IBM University Programs 

September 25, 2013 



Welcome to the new age of 
platform technologies and  

smart service systems 
 for every sector of  

business and society 

nested, networks systems 



Technology Platforms and 
Smart Service Systems Rapidly Scale  

The Benefits of New Knowledge: 
Customers As Co-Creators Spreads Faster Than 

Customers as Consumers 



Innovation Framework 

ÅZ2B = Zero to a Billion in Revenue in a under a Decade 
ïUniversity startups (e.g., Google, Facebook, etc.) 
ï/ƘŀƭƭŜƴƎŜΥ CƛƴŘ ŀ άaƻƻǊŜΩǎ [ŀǿ ŦƻǊ {ŜǊǾƛŎŜ {ȅǎǘŜƳ {ŎŀƭƛƴƎέ 

 
ÅService Science Fundamentals 
ïService is the application of knowledge for mutual benefit of 

entities (value co-creation processes) 
ïService innovations scale the benefits of new knowledge 

globally, rapidly, and profitably 
ïSmart service systems include the customer, provider, and other 

entities as sources of capabilities, resources, demand, 
constraints, rights, responsibilities in value co-creation 
processes 

ïTechnology and organizational platforms support rapid scaling 
processes (smart phones, franchises, etc.) 
 



Innovation Framework: Structure 
Universities & 
Startups 

Smart Service 
Systems 

Technology 
Platforms 

Integrators & 
API Ecology 

Customers 

MIT, Stanford, 
Berkeley, SJSU, 
Purdue, UUtah, 
UArizona 
Tucson, 
LinneausU 
(Sweden), 
Aalto (Finland), 
and major 
teaching, 
research, and 
startup 
universities in 
many nations 
globally & their 
startups 

Smart Phone, 
Devices, 
Appliances, 
Furniture 

iPhone, 
Android 

Apple, Google, 
Microsoft, 
Samsung, IKEA 

Individuals: 
Personal and 
Employee  PSS 
& DSS 

Smart Vehicles, 
Grid, Roads,  
Stores, Homes, 
Campuses 

Driverless Car Google, Toyota, 
Audi, Ford, 
Deere,  IKEA, 
Starbucks, Tata 

Individuals: 
Personal & 
Employee PSS 
& DSS 

Smart Schools, 
Hospitals, 
Businesses 

Watson, CRM, 
ERP, HCM, 
SCM, PRM, EC2 

IBM, HP, Cisco, 
SAP, Amazon, 
Salesforce 

Institutions: 
Enterprise PSS 
& DSS 

Smart Cities, 
Regions, States, 
Nations, Planet 

Smarter City 
Intelligent 
Operation 
Center 

IBM, HP, Cisco, 
Siemens, 
Accenture 

Institutions: 
Enterprise PSS 
& DSS 



Innovation Framework: Funders 

Source Motivation Mechanisms 

Government Competitiveness, Close 
knowledge gaps 

Research and SBIR grants, 
Lw.Ωǎ ŀƴŘ hŦŦǎŜǘǎ 

Venture Capital ROI Equity Investments, Exits 
(Go public, acquisitions) 

Crowd-funding & 
Prospective Customer-
funding 

Outcomes Kickstarter.com, X-Prize, 
Challenges, Kaggle.com, 
Netflix 

Industry Funding New Offerings, Platform & 
Ecosystem Development 

IP Agreements & Open 
Innovation Grants 

Foundations Social Benefits Grants 

RED High Skill/High Pay Jobs Tax incentives, Property 
discounts 



Innovation Framework: Players 
Role Supplies Benefits 

University Faculty Course content/coaching Course improvements 

University Students Learning by Doing Become more T-shaped 

Industry Mentors Real-world challenges Talent pipeline 

Professional Association Mentorship templates Members development 

University Startups Offering for customers Potential customers 

Platform Provider Potential to scale New users 

Ecosystem & SI Provider Potential to scale New offerings 

Customer Demand Outcomes  

Funder Investment (See previous funder slide) 

Service Science Faculty Orchestration & Expertise Close knowledge gaps 



T-Shaped Service Innovators 

10/25/2013 
© IBM 2013 IBM University Programs 

worldwide accelerating regional 
development (IBM UPward) 
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Many disciplines 
Many sectors 

Many regions/cultures 
(understanding & communications) 
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Who I am 
Å Education & Startups ς First Quarter Century 

ï 1974-78 MIT Physics, Bachelor of Science 
ï 1978-82 Startup: Verbex (employee #60, bought by Exxon) 
ï 1982-89 Yale Computer Science, PhD 

Å  Specializing in Artificial Intelligence and Cognitive Science 
ÅConsultant for Intelligent Tutoring System startups 

ï 1989 University of Rome LaSapienza in Italy, visiting scholar 

 
Å Silicon Valley & Big Businesses  ς Second Quarter Century 

ï 1989-98 Apple Computer 
ÅDistinguished Engineer Scientist Technologist 
Å Learning Technologies (e.g., EOE, E/W Authoring Tools, WorldBoard, etc.) 

 
ï 1998-Present IBM 

ÅUser Experience Research (1998-99) 
Å Founding CTO IBM Venture Capital Group (1999-2002) 
Å Founding Director IBM Service Science Research Group (2002-07) 
Å Innovation Champion & Director Global University Programs (Since 2007) 
Å ISSIP, non-profit Service Innovation Professionals, Board of Directors (Since 2012) 
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CENTER FOR 
SCIENCE OF 

HEALTH CARE 
DELIVERY 
Jeanne Huddleston, MD, MS 
Physician Engineer 
 
 

Co-Director, Health Care Systems Engineering Program 

Associate Professor of Medicine 

Adjunct Faculty, Arizona State University, College of Engineering 



 
Health Care Systems Engineering Research

  
 

Mathematics 

Industrial 
Engineering 

Cognitive 
Psychology 

Economics 

Computer 
Science Patient 

Centered 

Care 



To translate interdisciplinary science into health care 
ŘŜƭƛǾŜǊȅΣ ǿŜ ƳǳǎǘΧ 

Å Be relevant to patients, providers & the 
marketplace 

Å world-class translators 

Å  Add meaningful value to practice, 
education & research 

Å  IƻƴƻǊ ƘƛǎǘƻǊȅΩǎ ƭŜǎǎƻƴǎ 

Å  Make a difference today 

Å  Create potential for tomorrow 
 

To accomplish this, we will: 

Å Perform scientifically designed experiments 
Å Integrate education and research  
Å Create and disseminate new knowledge 



Academe-Industry Partnerships 
Dr. Louis A. Martin-Vega, Dean of Engineering, NC State 

 

ñAt the beginning (circa, early 1980s) there were few incentives, and actually 

disincentives, for academe-industry partnershipsò  

 

Center for Applied Research in Electronics Manufacturing (CAREM) 

ü University of Florida/Florida High Tech Council 

üMotivated by a ñfaculty internshipò at Harris Corp and statewide needs 

 

NSF I/UCRCs and Engineering Research Centers (1985) 

ü Major steps forward and paradigm shift at national level that legitimized need and 

value for academe-industry partnerships 

ü Industry partners become important players  

 

NSF Division of Design and Manufacturing (DDM) (late 1980s)  

üEngineering Faculty Industrial Internshipsé.GOALI 

ü Strategic Manufacturing Initiative   

üThe ñIIò in DMII stands for ñIndustrial Innovationòéleads eventually to IIP 

ü  Major cultural change in review requirements for proposals in ENG 

  

 

 



Academe-Industry Partnerships 
Dr. Louis A. Martin-Vega, Dean of Engineering, NC State 

 

ñHow to take this cultural change even further to better integrate both with the design 

and development of smart systemsò  

 

Gen 3 NSF Engineering Research Centers 

üFREEDM Systems Center @ NC Stateé2008 

VSmart Grid focusé.over 60 industry partners  

VDriven by application of ñITò paradigm to ñEnergy Systemsò  

ü ASSIST Nanosystems Center @ NC Stateé2012 

VHealth Monitoring focuséalready over 20 industry partners  

 

Key Characteristics 

ü Involvement of both players, academe and industry, from the beginning in the 

design and development of the effort 

üEach understanding the ñperformance metricsò that drive both domains  

üDeveloping realistic expectations of ñpaybackò to bothé..human resources, 

research, commercialization, other 

üBoth need to have ñskin in the gameò from day one all the way through 

 

 

  

 

 



Insights: through 

experiences with service 

systems innovation, academe-

industry partnerships and 

systems integration research  

Janis Terpenny 
Joseph Walkup Professor and Department Chair 
Industrial and Manufacturing Systems Engineering 
Director, NSF Center for e-Design 
terpenny@iastate.edu 


