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Building a Smarter Planet -- a more 
intelligent, interconnected, instrumented world:
University – Industry – Government – Non-profits

STEM Professional Masters Degrees

Lilian Wu CGS/NSF workshop, May 18, 2010
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Communication
$ 3.96 Tn

Transportation
$ 6.95 Tn

Leisure / Recreation / 
Clothing

$ 7.80 Tn

Healthcare
$ 4.27 Tn

Food
$ 4.89 Tn

Infrastructure
$ 12.54 Tn

Govt. & Safety
$ 5.21 Tn

Finance
$ 4.58 Tn

Electricity
$ 2.94 Tn

Education
$ 1.36 Tn

Water
$ 0.13 Tn

Global system-of-systems
$54 Trillion

(100% of WW 2008 GDP)

Same Industry
Business Support
IT Systems
Energy Resources
Machinery
Materials                                             
Trade

Legend for system inputs
Note:
1. Size of bubbles represents 

systems’ economic values
2. Arrows represent the strength of 

systems’ interaction

Source: IBV analysis based on OECD

Our planet is a complex, dynamic, highly interconnected    $54 
Trillion system-of-systems (OECD-based analysis)

This chart shows ‘systems‘ (not ‘industries‘)

1 Tn
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Economists estimate, that all systems carry inefficiencies of up to 
$15 Tn, of which $4 Tn could be eliminated

Global economic value of 

$4 Trillion
7% of WW 2008 GDP

Improvement 
potential

$15 Trillion
28% of WW 2008 GDP

Inefficiencies

$54 Trillion
100% of WW 2008 GDP

System-of-
systems

How to read the chart:
For example, the Healthcare system‘s 
value is $4,270B. It carries an estimated 
inefficiency of 42%. From that level of 42% 
inefficiency, economists estimate that 
~34% can be eliminated (= 34% x 42%).

We now have the capabilities to manage a system-of-systems planet

Source: IBM economists survey 2009; n= 480

System inefficiency as % of total 
economic value
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Education
1,360

Building & Transport 
Infrastructure

12,540

Healthcare
4,270

Government & Safety
5,210

Electricity
2,940

Financial
4,580

Food & Water
4,890

Transportation (Goods 
& Passenger)

6,950

Leisure / Recreation 
/ Clothing

7,800

Communication
3,960

Analysis of inefficiencies in the 
planet‘s system-of-systems

Note: Size of the bubble indicate absolute 
value of the system in USD Billions

42%

34%

This chart shows ‘systems‘ (not ‘industries‘)
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How do we involve universities?
How do weave a “total solution” that includes universities?
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Holistic Modeling & Analytics
Example: FIU’s Terrafly
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Intrapreneurship & Job Creation

1. Model Systems

2. Connect/capture Data

3. Analyze, Improve

4. Optimize, Automate  

5. Discipline Specialists

•Transportation

•Water and waste

•Energy and electricity

•Buildings

•Healthcare/Education

•Cities/Government

General

Methods

& Techniques

Specific

Technologies

Run Transform Innovate

Specific

Systems

1. Synapsense, 
SensorTronics

2. Infosphere Streams, 
ILOG, COGNOS, SPSS

3. WS, Tivoli, Rational,  
DB2, etc.  

4. BAO, Green Sigma

Cross Industry 

Competencies

Industry Specific 

Competencies

Jobs

Systems Engineering/
Analytics/BAO/SSMEImprovement of 

systems fuels

Specialists

Consultant

Project 
Manager

Sales Architect

Operations
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IBM Jobs: Project teams focus on customer needs

1. Consultant
(trusted advisor to customer)

- a value proposition to address
problems or opportunities and

enhance value co-creation
relationships

2. Sales
- a signed contract that

defines work, outcomes, solution,
rewards and risks 

for all parties
4. Project Manager

(often with co-PM from customer side)
a detailed project plan that

balances time, costs, skills availability,
and other resources, as well as

adaptive realization of plan

3. Architect
(systems engineer, IT & enterprise architect)

-An elegant solution design that satisfies
functional and non-functional

constraints across the
system life-cycle

5. Specialists
(systems engineer, Research, engineer, 

Industry specialist, application, technician, 
data, analyst, professional, agent)

-a  compelling working system
(leading-edge prototype systems

from Research)

~10%

~10% ~5%

~5%

~45%
6. Enterprise Operations

Administrative Services, Other, 
Marketing & Communications

Finance, Supply Chain, Manufacturing, 
Human Resources, Legal, 

General Executive Management 

~25%

IBM Employees
1. ~10% Consultant
2. ~10% Sales
3. ~5% Architect
4. ~5% Project Manager
5. ~45% Specialists
6. ~25% Enterprise Operations

Project Work:
90% B2B – Business to Business
10% B2G – Business to Government
(i.e., “Smarter Planet” projects)
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Grand Challenges in Business & Society

Improve Quality of Life = Quality of Service from systems + Quality of Opportunities in systems

“Imagine a better system, and use STEM language to explain why it is better”
STEM = Science, Technology, Engineering, and Mathematics

See Challenge-Based Learning: http://www.nmc.org/news/nmc/nmc-study-confirms-effectiveness-challenge-based-learning

Systems
that govern

Systems
that enable

healthy, wealthy,
and wise people

Systems
that move, store,
harvest, process

Systems that focus on basic things people need
1. Transportation & supply chain
2. Water & waste recycling
3. Food & products manufacturing
4. Energy & electricity grid
5. Buildings & construction (Smarter Buildings)
6. Information and Communication Technologies

Systems that focus on people’s activities and development
7. Retail & hospitality/Media & entertainment
8. Banking & finance (wealthy)
9. Healthcare & family (healthy)
10. Education & professions (wise)

Systems that focus on governing security, opportunities, and 
rights
11. Cities & family and professional life/security 

(property tax)
12. States/regions & development opportunities & investments 

(sales tax)
13. Nations/NGOs & rights/rules/incentives/policies/laws 

(income tax)
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People who are Adaptable, Forward-Looking, Knowledgeable, Innovative

T-shaped = deep and broad multi-disciplinary, multi-cultural, multi-functional/systems experiences

Science and Engineering

Math and Operations Research

Computer Science & Info. Systems

Industrial and Systems Engineering

Business and Management

Economics and Social Sciences

Business Anthropology and Design

Organizational Change & Learning
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Universities are mini-Cities: System of Systems


