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The Study 
•  A two stage survey of business establishments 
•  Targeted at energy and likely innovators 
•  To answer: 
•  What is the role of the private sector in the 

United States in supporting energy technology 
innovation? 

•  How is the investment distributed by technology 
area, by type of firm and industry? 

•  How can policy encourage innovation or address 
gaps? 



Highlights 

•  Energy technology innovation is 
widespread 

•  Many small-scale participants 
•  Especially among start-ups 
•  Both market and process barriers 

and so we recommend: 

•  Price on carbon and 
•  Support of innovation process 



Why did we do it? 

•  ETI about $8.5b in 2005 $3.3b DOE, only: 
– 0.8% of energy expenditures 
– 0.3% of energy company revenue 
– 1.1% of all R&D  

•  Energy in 2008 BRIDS still not available 
•  In 2005 SIRD, energy only asked of few 
•  In both, single vague question 
•  Vacuum of information 



Results - response 

•  Only 192 / 1305 (14.7%) (13.8% weighted) 
•  w/ bias study, reached 247 (19% / 18.6%) 
•  Second mailing less likely ETI 
•  Bias results between 1st & 2nd mailing 
•  Bias in the response bias study 
•  An expensive phone screener may help 
•  Political climate? 



Results - prevalence 

•  21(se=12)% energy, 19(11)% innovation 
•  17(11)% energy related innovation 
•  11(10)% actually perform ETI 
•  Assuming worst response bias,  

2.4 (se~1.3)% energy related innovation 

Widespread, more than prior estimates 



Results - scale 

•  Most respondents < $200k / year 
•  Many only do special projects 
•  Start-up more likely to innovate 

and spend 75% of VC on innovation 
•  Every stage and most technologies even 

in small sample 

Small scale and start-ups are important 



Results - process 

•  If they measure, they use payback time 
With < 2 year timescale 

•  Costs drive ETI more than opportunity 
•  Grants more impact than tax credits 
•  Innovation process and lack of markets 

are equally challenging 
•  Cooperation is important 

Market pull and technology push 



Policy relevant lessons 

•  It is possible to do easy relevant survey 
•  Response & bias expensive to fix 
•  Many more partners & users of ETI 
•  Information, cooperation, grants work 
•  Most start-ups innovate, ~75% of VC 
•  Still do not know enough, especially gaps 



Theory & Model lessons 
Learning curve, performance, new technology 

might depend (most strongly) on: 
•  Public grants and private investment 
•  Information, infrastructure, partnership 
•  Energy prices / carbon price 
•  Market creation 
•  VC availability (for startups) 
•  Prevalence of effort? 
•  Cost cutting opportunities? 



Policy recommendations 

Price emissions (or limit) 
•  Market creation and price signal 
•  Firms respond to cost by innovating 

Directed support of innovation 
•  Information sharing and signaling 
•  Cooperate and fund to help process 
•  Unique services 



Questions and ideas 

How to use results 
How to improve survey 

Thank you 



Motivation for the survey 

2008 cost sharing within ERD&D; USASpending.gov 



Design principles 

•  Balanced design 
•  Easy to complete 
•  Managers over theory / accounting 
•  All non-farm businesses but stratified 
•  Specific activities 
•  Process of innovation 



Sample 
Type of firm maps to the use of innovation: 

Energy and Related 
Equipment  

New or improved 
equipment 

Large Energy Users 

Reducing own energy 
use 

Product Manufacturers 

More efficient products 

Energy Services 
Providers 

Better solutions for 
customers 

Engineering and R&D 
Providers 

Research for other 
firms use 

Utilities, Resources, 
Distribution 

New or improved energy 
systems 



Sample 

•  All non-farm non-govt establishments 
•  From Dunn & Bradstreet (12m entities) 
•  Plus 32 “seeded” 
•  Plus 50 from Bloomberg NEF (start-up) 
•  Stratified by NAICS 
•  1502, 1305 deliverable / in-sample 
•  192 responses (14.7%) 
•  258 for response bias study, 82 answered 



Sample - lessons 

•  D&B, Bloomberg et al do not know stats 
•  Professional statisticians know stats only 
•  Several months to get good sample 



Instruments 

•  Screener and follow-up 
•  Cognitive interviews (3 then 2) 
•  Academic, industry review 
•  Language of managers 
•  Consistent answers, same as intended 
•  Most can complete < 30 min 







Procedure 

•  Paper /mail only 
•  Letter, survey, reminders 
•  Follow-up if energy related innovation 
•  Phone version for response bias test 
•  Weights adjusted for response rate 
•  Error estimated with multi-factor jackknife 

method (JKn) 


