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Service systems in our society can be ranked from 
concrete to abstract, as subjects for schoolchildren

● Transportation K

● Water and waste management 1

● Food and global supply chain 2

● Energy and energy grid 3

● Information and communications 
(ICT) infrastructure

4

Systems that move, 
store, harvest, 

process

Systems that enable 
healthy, wealthy and 

wise people

Systems that govern

● Building and construction 5

● Banking and finance 6

● Retail and hospitality 7

● Healthcare 8

● Education (including universities) 9

● Government (cities) 10

● Government (regions / states) 11

● Government (nations) 12
Source: Spohrer, James C., and Paul P. Maglio. 2010. “Toward a Science of Service Systems: Value and Symbols.” In Service Science: Research and 

Innovations in the Service Economy, edited by Paul P. Maglio, Cheryl A. Kieliszewski, and James C. Spohrer, 157–94. 10.1007/978-1-4419-1628-0_9

-
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1978: The most common* job by state
*... data from the Census Bureau [excluding] "managers not elsewhere classified" and "salespersons not elsewhere classified."

Source: Bui, Quoctrung. 2015. “Map: The Most Common* Job In Every State.” NPR Planet Money. February 5. 
http://www.npr.org/sections/money/2015/02/05/382664837/map-the-most-common-job-in-every-state .

-

http://www.npr.org/sections/money/2015/02/05/382664837/map-the-most-common-job-in-every-state
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1996: The most common* job by state
*... data from the Census Bureau [excluding] "managers not elsewhere classified" and "salespersons not elsewhere classified."

Source: Bui, Quoctrung. 2015. “Map: The Most Common* Job In Every State.” NPR Planet Money. February 5. 
http://www.npr.org/sections/money/2015/02/05/382664837/map-the-most-common-job-in-every-state .

-

http://www.npr.org/sections/money/2015/02/05/382664837/map-the-most-common-job-in-every-state
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2014: The most common* job by state
*... data from the Census Bureau [excluding] "managers not elsewhere classified" and "salespersons not elsewhere classified."

Source: Bui, Quoctrung. 2015. “Map: The Most Common* Job In Every State.” NPR Planet Money. February 5. 
http://www.npr.org/sections/money/2015/02/05/382664837/map-the-most-common-job-in-every-state .

-

http://www.npr.org/sections/money/2015/02/05/382664837/map-the-most-common-job-in-every-state
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May 6, 2015: First Autonomous Semi-
Truck Licensed to Drive Itself on Highways

Source: Ackerman, Evan. 2015. “Freightliner Unveils First Autonomous Semi-Truck Licensed to Drive Itself on Highways.” IEEE Spectrum. May 6. 
http://spectrum.ieee.org/cars-that-think/transportation/self-driving/freightliner-unveils-first-autonomous-semitruck-licensed-to-drive-itself-on-highways.

-

Freightliner's Inspiration truck is 
able to drive itself completely 
autonomously on well 
maintained highways, in 
daylight, and in good 
weather. A licensed human 
driver is required to be behind 
the wheel, and the human will 
need to take over in some 
highway situations and 
whenever the truck is driving on 
surface streets. But crucially, and 
this is what's so important about 
the Inspiration truck, while the 
truck is on the highway the 
driver does not have to be 
paying attention. [….]

... Nevada has granted the Inspiration the first license for an autonomous commercial 
truck to operate on an open public highway in the United States. This isn't a provisional or 
testing permit: it's a license that's just as valid as the one that you probably have, and the Inspiration is 
allowed to drive itself autonomously on the highway right behind you if it wants to.
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May 6, 2015: First Autonomous Semi-
Truck Licensed to Drive Itself on Highways

Source: Ackerman, Evan. 2015. “Freightliner Unveils First Autonomous Semi-Truck Licensed to Drive Itself on Highways.” IEEE Spectrum. May 6. 
http://spectrum.ieee.org/cars-that-think/transportation/self-driving/freightliner-unveils-first-autonomous-semitruck-licensed-to-drive-itself-on-highways.

-

These automation levels are defined by the U.S. Department of Transportation's National Highway Traffic Safety Administration (NHTSA), 
and here's the entire range, from full manual control (Level 0) to full autonomy (Level 4).

No-Automation (Level 0): The driver is in complete and sole control of the primary vehicle controls—brake, steering, throttle, and 
motive power—at all times.

Function-specific Automation (Level 1): Automation at this level involves one or more specific control functions. Examples 
include electronic stability control or pre-charged brakes, where the vehicle automatically assists with braking to enable the driver to 
regain control of the vehicle or stop faster than possible by acting alone.

Combined Function Automation (Level 2): This level involves automation of at least two primary control functions designed 
to work in unison to relieve the driver of control of those functions. An example a Level 2 system is adaptive cruise control in combination 
with lane tracking.

Limited Self-Driving Automation (Level 3): Vehicles at this level of 
automation enable the driver to cede full control of all safety-critical functions 
under certain traffic or environmental conditions and in those conditions to 
rely heavily on the vehicle to watch for changes in those conditions that 
would require transition back to driver control. The driver is expected to be 
available for occasional control, but with sufficiently comfortable transition 
time. The Google car is an example of limited self-driving automation.

Specifically, the Inspiration truck will follow GPS directions, 
maintaining safe and efficient (and legal) speeds, staying in its 
lane, and slowing or stopping or speeding up as necessitated by 
traffic conditions. It won't change lanes to pass, however. 

Full Self-Driving Automation (Level 4): The vehicle is designed to perform all safety-critical driving functions and monitor 
roadway conditions for an entire trip. Such a design anticipates that the driver will provide destination or navigation input, but 
is not expected to be available for control at any time during the trip. This includes both occupied and unoccupied vehicles. 
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The four phases of self-driving car development 
suggest autonomous by 2020

Source: Owyang, Jerimiah. 2015. “Self-Driving Cars Disrupt the Crowd.” Web Strategist. February 19. 
http://www.web-strategist.com/blog/2015/02/19/self-driving-cars-disrupt-the-crowd/ .

-

http://www.web-strategist.com/blog/2015/02/19/self-driving-cars-disrupt-the-crowd/
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Partial list of who’s disrupted by self-driving cars

Source: Owyang, Jerimiah. 2015. “Self-Driving Cars Disrupt the Crowd.” Web Strategist. February 19. 
http://www.web-strategist.com/blog/2015/02/19/self-driving-cars-disrupt-the-crowd/ .

-

●Taxis compete with Uber, Google, Apple self-driving 
cars. Ride sharing was just the first blow.

●Ride sharing drivers at Uber, Lyft, Sidecar, 
BlaBlaCar will be disrupted as autonomous cars do a 
safer job at lower cost.

●Local couriers, like TaskRabbit, Instacart and bike 
messengers will be impacted.

●Mid range and long range transportation and 
delivery services would be impacted as local 
delivery becomes automated.

●Retailers may see a change in foot traffic as people 
order goods to be delivered to their homes by driverless 
cars.

●Auto and life insurance should be impacted, due 
to fewer accidents and the introduction of per-mile-based 
insurance.

●Paramedics may be impacted if victims choose self-
driving cars to whisk them to ER for less than severe 
injuries.

●Car ownership could dwindle. Self-driving cars 
means fewer cars will be needed, as they’re efficiently 
routed as needed.

●Airbnb may benefits as urban areas convert 
garage spaces into living areas for short 
term stays.

●The parking industry could suffer, as lots are 
converted to other uses.

●Parking fines and local taxes could 
dwindle with fewer cars on road and robotic 
efficiency.

●Radio and podcasts could become less 
popular, as people play video games and watch 
videos in the self-driving rides.

●Short distance airlines could suffer, as 
people choose to take a relaxing trip in a mobile 
living room.

●Communities or attractions not 
connected by rail could prosper as people 
easily travel there for business or pleasure.

●Auto repair could be impacted as self-driving 
cars automatically head for maintenance without 
the driver or owner present.

●Hotels and motels could be affected as 
families are able to sleep in the comfort of a self-
driven vehicle on the way to their destination.

http://www.web-strategist.com/blog/2015/02/19/self-driving-cars-disrupt-the-crowd/
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IBM Watson Oncology Diagnosis and Treatment

[1] Upbin, Bruce. 2013. “IBM’s Watson Gets Its First Piece Of 
Business In Healthcare.” Forbes Tech. February 8. 
http://www.forbes.com/sites/bruceupbin/2013/02/08/ibms-watson-gets
-its-first-piece-of-business-in-healthcare/

[2]
http://www.ibm.com/smarterplanet/us/en/ibmwatson/watson-oncolo
gy.html

[3] Begley, Sharon. 2015. “IBM’s Watson to Guide Cancer Therapies 
at 14 Centers.” Reuters, May 5. http://www.reuters.com/article/ibm-
cancer-idUSL1N0XV26220150506.

At 2013:
●605,000 pieces of medical evidence
●2 million pages of text
●25,000 training cases 
●14,700 clinician hours
At 2016:
●Over 290 medical journals
●Over 200 textbooks
●12 million pages of text

Fourteen U.S. and 
Canadian cancer institutes 
will use IBM's Watson 
computer system to choose 
therapies based on a 
tumor's genetic fingerprints 
… toward bringing 
personalized cancer 
treatments to more 
patients. 

http://www.forbes.com/sites/bruceupbin/2013/02/08/ibms-watson-gets-its-first-piece-of-business-in-healthcare/
http://www.forbes.com/sites/bruceupbin/2013/02/08/ibms-watson-gets-its-first-piece-of-business-in-healthcare/
http://www.ibm.com/smarterplanet/us/en/ibmwatson/watson-oncology.html
http://www.ibm.com/smarterplanet/us/en/ibmwatson/watson-oncology.html
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The unobservable becoming observable

Our world is becoming
INSTRUMENTED

Our world is becoming
INTERCONNECTED

Virtually all things, 
processes and ways of 
working are becoming 

INTELLIGENT

World as 
invisible or unobserved

Analog / synchronous 
connections, 
person-to-person and 
machine-to-machine

Things as 
dumb or 
unresponsive to 
interaction

Converging physical and 
digital infrastructure

Pre-digital physical 
infrastructure
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Cognitive computing refers to systems that 
learn at scale, reason with purpose and 
interact with humans naturally. Rather than 
being explicitly programmed, they learn and 
reason from their interactions with us and 
from their experiences with their 
environment.  […]
Those systems have been deterministic; 
cognitive systems are probabilistic. They 
generate not just answers to numerical 
problems, but hypotheses, reasoned 
arguments and recommendations about 
more complex — and meaningful — bodies 
of data.

From the 2015 Cognitive_ColloquiumSF, at
http://research.ibm.com/cognitive-computing/#sf, 

http://research.ibm.com/cognitive-computing/#sf
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Eras of computing

●Single 
purpose 
mechanical 
systems

●Essentially 
calculators

●Digital 
computers

●If / then logic 
and loops, 
instructions 
coded in 
software

●Man-computer symbiosis in cooperative interaction 
(Licklider)

●(1) let computers facilitate formulative thinking, as they 
now facilitate the solution of formulated problems; and

●(2) enable men and computers to cooperate in making 
decisions and controlling complex situations without 
inflexible dependence on predetermined programs ...
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Predictions:  Courses & Cognitive (Jim Spohrer, IBM)
2015 2025 2035 ... 2055

Course: 
“How to build a 

cognitive 
system for Q&A 

task”
•9 months for 
40% question 
answering 
(Q&A) accuracy 
for corpus / 
textbook

•1-2 years for 
90% accuracy, 
mostly which 
user questions 
to reject

Course: 
“How to use 
a cognitive 
system to 
be a better 

professional 
X”

•Tools to 
build a 
student 
level Q&A 
from 
textbook in 
one week

Course: 
“How to use your cognitive 
system to build a unicom 

startup”
•Tools to build faculty level 
Q&A for textbook in one day

•Most people have at least 
one cognitive assistant 
working for them

•A cognitive mediator knows a 
person better than they know 
themselves

Course: 
“How to 

manage your 
workforce of 

cognitive 
assistants”

•Most people 
have 100 
cognitive 
assistants 
working for 
them

Cognitive Mediators:
Cognitive systems with deep 
knowledge of both customer 
(user) and provider (expert) as 
co-creators of win-win value

Smart Service System:
All entities in network 
use cognitive mediators 
to enhance value 
co-creation interactions

Jim Spohrer. 2016. “Open Innovation & Singularity: The Future of Industries & Business Models.” Panel discussion 
presented at HICSS, Kauai, Hawaii, January 5. http://www.slideshare.net/spohrer/spohrer-hicss-20160105-v2.
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UGBA 198, Fall 2014
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UGBA 198, Fall 2014
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The difference between 
a cognitive system and a service system?

Source: Spohrer, Jim. 2015. Empowering Makers in the Cognitive Era. Web Video. IBM Research - Almaden. https://www.youtube.com/watch?
v=FfQbgALl-OE.

My dog is a cognitive 
system, by the way.  I 
love my dog.  But my 
dog has no rights and 
responsibilities.  

Young children, elderly people with 
dementia, they’re cognitive 
systems, but they don’t have as 
many rights and responsibilities, as 
us mature and responsible people.

The way a cognitive system becomes 
a service system is when it sets up 
the rights and responsibilities that go 
along with being a member of a very 
productive society.
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