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GE — Over a Century of
Innovative Heritage

«115-Year-Old, High-Tech, “"r
Growth Company e

«$163 Billion in Annual
Revenues

*Only Company Listed in Dow
Jones Index Today That Was
In Original List in 1896

«315,000+ Employees
Worldwide



Presenter�
Presentation Notes�
GE is the only company included on the original Dow Jones Industrial Index in 1896 that is still listed today…a testament in large part to our history of innovation. 



From lighting and health care to aviation and energy, we have a long, proud history of churning out new inventions and breakthroughs that have transformed how people live.
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Global Research



Global research: market-
focused R&D

First US industrial lab

» -

F‘a

Began 1900 in Schenectady, NY

Founding principle ... improve c. 1900
businesses through technology

One of the world’s most diverse
Industrial labs

Cornerstone of GE's commitment to technology
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It started in a barn. 



In 1900,  the General Electric Company was only eight years old. The hottest technology of the day was electricity. 



GE’s chief consulting engineer, Charles Proteus Steinmetz, a reknowned industrial scientist of his time and a contemporary of Thomas Edison, convinced the GE leadership that if the company were to maintain its edge in lighting and electricity, and find new areas to grow, they would need a research laboratory. 



Charles Coffin, GE's first CEO, agreed and the first industrial research lab in the US was born in the carriage barn in Steinmetz's backyard.



Steinmetz then persuaded Willis Whitney, a young chemistry professor from MIT who had been conducting experiments for GE, to become the first director of the GE Research Laboratory. 



Elihu Thomson, a founder of the company, summed up the mission of the lab: “It does seem to me therefore that a Company as large as the General Electric Company, should not fail to continue investing and developing in new fields: there should, in fact, be a research laboratory for commercial applications of new principles, and even for the discovery of those principles.



One of the earliest projects of the new lab was to defend the company's primary asset – incandescent lighting – through innovation. 



In 1908, GE scientist William Coolidge invented the ductile tungsten filament that made the GE incandescent lamp significantly more durable than the original design. 



It was an invention that secured GE's technological leadership in the market and epitomizes the role of the GE research lab – bringing innovation to the marketplace. 



The Research Lab has expanded considerably since then, but our mission remains the same – bringing great technology to the marketplace.
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Global brains

Global Research Center * 2,600 research
Niskayuna, NY employees
(nearly 1,000
= john F. Welch Technology Center PhDs)
Gy - Bangalore, India

 Diverse group
China Technology Center from 55 nations

Shanghai, China . 26,000 GE

technologists
Global Research — Europe  worldwide
Munich, Germany
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Global Research is truly a global enterprise.  We have four global sites and a fifth under development in Qatar; global teams working on global technologies.



Having a global presence like this enables us to access the best and brightest talent from all over the world.



It also enables us to have a keen understanding of the technology needs and drivers in the key markets where GE is doing business.  It’s about bringing technology closer to our businesses and to the regions of the world where we are competing.�


A History of Innovatlon
1909  Ductile Tungsten

1913 Medical X-Ray _
1932  Langmuir Nobel Prize in Chemistry d&
1942  First US Jet Engine ’
1953 LEXAN™ Polycarbonate

1955 Man-Made Diamonds

1973  Giaever Nobel Prize in Physics
1983 Magnetic Resonance Imaging
1995 GE90® Composite Fan Blade
1999 Digital X-Ray

2003  H Turbine

2004  Lightspeed VCT
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GE has a rich history of innovation, starting with Edison’s ductile tungsten filaments for the first practical lightbulb

Most of these innovations were Imagination Breakthroughs in their day

Many, such as the lightbulb, medical x-ray, jet engines, Lexan, have grown into multi-billion dollar businesses

And some, like MRI, have taken existing technology and incorporated new technology push the limits of performance and capabilities to even greater heights. GRC developed enabling technology that led to the introduction of the first clinically viable high field MRI scanner.

GRC also has had two Nobel Prize winners: Langmuir and Giaever
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GRC’s External Collaboration Process

(GE
Businesses

» Healthcare

* Industrial

* Infrastructure

e Consumer
Finance

GE Business
Growth plans and
GR core
competencies

( o
* Universities
* Hospitals
« Companies

e Commercial
Financial
Svcs

Budgets

* Early * NBC Universal
adopter
customers
e National -
Labs * Federal
» Global Gov't and State
Research Collaborators’ S_ou_r_ces Goverr_lment
Partners Business and Priorities, Agencies _
Programs and * GE strategic
Customers

«Congressional
Initiatives

Key...find, leverage or create win-win intersections to
stimulate GE strategic technology development aimed at
business growth




Biz & GRC team to develop
Innovative products

Collaborations
Partnerships

Idea/Discovery  Feasibility Tech Transfer  New ProductMaturity
Product
Introd.
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GRC prides itself, not just on the innovations we have made, but on the process for how we go about innovating. We try to take big risks, but do so at a minimal cost. 



We have key benchmarks that have to be met to ensure that the innovations we are working on ultimately lead to a new technology or product that makes it into one of our GE businesses. 



We want to ensure our money is well spent.  This staged process is a great way to ensure that promising projects see their way to a product, while projects that are found not to have a clear commercial path are retired as early as possible.�


GE’s overall strategy for partnering:

 When?
* A technology gap exists at GE
» Makes sense for all partners(IP, Interest, Timing)

e How?
» Use six sigma for partner selection

* Method (JV, government funding, direct funding,
etc.) Is on case-by-case basis

 What works?
* It's a win-win for everyone
* Roles and goals are well defined
* Monitor the program

\What doesn’t work?
* Force fit
 Lack of synergy between partners




e Utilize 66 Tools (QFD)

Partner Selection

How to address
[}
el<|o|O |
Partner Selection Criteria |[€|2|2|2|&
ol = = =
Elf|&|d |
Luminary (ML |M|M
Synergy with planned technology roadmap 5{H{H]|]L]|L
R&D Capabilities 5{H{M|M]|L
Financial Stability 3fM[{M]|H|L
Eagerness to work with GE 3fM{M]|L]|H
Relationship with the customer B3fH{M]|H]|L
Potential IP Clash 5{H{M|M|M
Responsiveness 3fHIL|L]|M

Total | |1216|108 104| 76|

Partner Selection Pareto

Partner A

Partner B

Partner C

Partner D

0 50 100 150 200 250

o Existing Collaborations

e Recommendations from:
— Customers
— Existing Collaborators

— GE Businesses
e Internal Research Team
e Consultants

» Conferences/Brokerage
Events



Benefits and Challenges

» Accelerated development of technology
 Sharing of risk

 Faster path to market

* New business opportunities

» Spin-off technologies/products

» Exchange of scientific ideas and
resources

* Exposure to other corporate or academic
cultures

* Introduction of new processes

» Entrepreneurial spirits

* With a large company—
« focus/priorities can change quickly

» sometimes difficult to get complete
picture across company

 bureaucracy can slow progress/prevent
quick changes

« With a small business—

* long-term vitality can be a risk

* lack of resources (personnel and funds)
« With a University—

« timeline and goals often different from
corporations

« intellectual property issues



GE Digital Detectors

NIH Eull Eield D|g|ta|\“H Full Field Digital NIH Full Field Digital NIH U/S Mammo Fusion

ARPA Digital Detector Mammo
Development

ammo Mammo GE/Umich/Stanford
MGH/GE MGH/GE MGH/GE

Digital Detector

NIST Apollo Mfg. . NIST Apollo Mfg. portable Apollo  TomosynthesisWireless Portable Apollo
GE/Perkin Elmer GE/Perkin Elmer pop DoD DoD

GE USUHS/GE GE/Emory



imagination at work
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