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Our Challenge

Global energy demand will double by 2050
Supply will struggle to keep up

Continued dependence on fossil fuels

Need rapid growth in renewables

Urgent need for low carbon technologies

Need: Scientific and Technology Breakthroughs &
Unprecedented Collaboration




Solution: Speed up Energy Innovation
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But energy innovation is complicated....

Geoscience Battery Technology Marketing Internet of Things

Agriculture Physics Distribution ) ogistics ~ Machine Learning
Chemistry Power Generation Mobility Big Data
Environmental Science Commodities Trading  Smart Grid

Compliance

Engineering Nanotechnology
Bioscience Materials Science

Genetics Engine Technology




...takes a long time....

Full scale Growth &
: . Demo Plant
Embryonic Prototype Pilot Stage cemi-commercial commercial Expansion
* |[deation * Proof of concept * Pilot as marketing tool * Confirm yields * Yield optimization * Design improvements

FOCUS * Bench testing * Patent filing * Generate design data * Durability test * Max capacity * Seek new sites

* Patentability * Angel financing * VC financing * Commercial financing ¢ Profitable operation  * Profitable operation

* Scientists * Scientists * Engineers * Process engineers * Raw materials * Raw materials
NEEDS - labfacilities * Few engineers * Design capability * Raw materials * Refining plants * Refining plants

* Patent search * Cheap facilities * explore raw material * explore markets for by- * Blending : Blendlng

* Funding access products « Marketing . Market.lng . .
* Funding « Investment /working cap. * Attractive financing
LOCATION * University * University Campus  * Campus « Industrial site « Industrial complex °!ndustrial complex
Campus * Energy incubator * Energy Incubator « Close to market * Close to market

¢ Industrial site

Stages of Development



...has a high failure rate....
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...innovation needs a lot of support and resources
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Routes to innovation
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Innovation Best Practices

* Entrepreneur development and support

* Engaged industry cluster, government, academia
* Culture of collaboration

* Funding

* Patience, stamina, flexibility, long term view

* Global connections

Local Support, Global Connectivity




HOUSTON TECHNOLOGY CENTER ENERGY CLIENTS

AUTOMATING L. B’ 6 5
AIDAP [z ‘ @ v D C B M DYNAMIC TUBULAR - n'l_tn'gen cses o
SYSTEMS "’ Forwer Gonermtion Sysiems Sohiors

Enterprise Solutions, LLC

. ® petroLzssons
" FIFFEL o e
Ebi‘:J DARS EO N reonroupSstems Lid 1E—P! EIID:EIE Ny
”””””” c A3 framer gy

®ruRIFYFUEL

MUDLAES Rheid???t O SOUNDOGEANICS @Texas Tea Reclamation, L1C
OCIANNA J

) ‘$ KINETIC e
- \_}) ' 4 CORBITAL ' PRESSURE LT/E}IL mﬁTAN INDUSTRIES
INGENUeering ~hD=0/7 , TRACTION ¢ CONTROL N 0il Recovery, Inc.




Open Innovation Accelerator

problems, roadblocks

Inventors < opportunities, unmet needs, DEVEIOperS

Researchers

~ Scientists , -
Basic  Applied Universities

Strategic
G Ove r.n A nt Relationships, I n d u St ry
Universities Collaboration,
Private Commercial Solutions Gove 'n ment

Entrepreneurs

theories, ideas,
experiments

Investors

Industry Government
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Private Non
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Questions /Discussion
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