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Energy Efficiency’s Past Role  
in Meeting US Energy Needs 
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Future on Energy Efficiency—
Moving Beyond Device Efficiency 

•  Big energy efficiency hits have come 
from device efficiency: cars, appliances & 
equipment 

•  Significant potential remains for device 
efficiency 

•  Even greater efficiency opportunity exists 
from systems—but this efficiency 
requires a different approach 



Device vs System Efficiency 
•  Devices are parts of systems—attacking efficiency 

of devices does not necessarily improve efficiency 
of the system 

•  Low-hanging efficiency opportunities already 
harvested—additional device-focus policies 
producing more modest returns—savings typically 
2-5% 

•  Opportunities from optimization of energy-using 
systems huge—report fround 12-22% efficiency 
gain potential from ICT alone—more with network 
effects 

•  Computer, sensor & communications advances 
enable system efficiency opportunities 



What is Intelligent Efficiency? 

Intelligent efficiency is a systems-based, 
holistic approach to energy savings, 
enabled by information and 
communication technology (ICT) and 
user access to real-time information. 

Intelligent efficiency differs from 
component energy efficiency in that it is 
adaptive, anticipatory, and networked. 

 





Realizing System Efficiency through 
Intelligence 

•  Goal is optimization to meet users vary needs, not 
efficiency at a single point 

•  Requires different approach to implementation & 
evaluation from device efficiency 

•  Levels of system efficiency exist 
Economy-Wide 

Community 

Facility 

Process 

•  Expanding scope increases 
savings—increases 
complexity 

•  Current focus sectoral—future 
opportunities crosscutting 

 



Policy Opportunities 

•  Improving access to up-to-date, reliable & 
meaningful energy information 

•  Addressing privacy issues 
•  Performance-based energy efficiency codes, 

standards & incentives 
•  Alternative utility regulatory business models & 

alternative evaluation, measurement & 
verification (EM&V) apporaches 

•  Support enabling infrastructure, including 
broadband 

•  Encouraging innovation 

•  Recognition & awareness: 
lead by example in 
government & private sector 



Intelligent Efficiency Advisory 
Group 
•  ARM 
•  California Institute for 

Energy & Environment 
•  Google 
•  IBM 
•  Information Technology & 

Innovation Foundation 
•  Information Technology 

Industry Council 
•  Intel 

•  Johnson Controls 
•  Lawrence Berkeley 

National Laboratory 
•  OPower 
•  Rockwell Automation 
•  Schneider Electric 
•  Southern California Edison 
•  U.S. Department of Energy 
•  Verizon 



Understanding Intelligent 
Efficiency through Examples 

Intelligent efficiency is:  
•  Complex and multidimensional 
•  Has been emerging for a decade 
•  Factors critically into business strategy 

of diverse group of companies.  
•  Best understood by examples, but the 

future not limited by what is happening 
today. 



Contact Information:   

R. Neal Elliott, Ph.D., P.E. 
ACEEE 
rnelliott@aceee.org 
202-507-4009 

Visit us on the Web at: www.aceee.org  
Follow us on Twitter at: @ACEEEdc  
 



Paul Hamilton 
VP Government Affairs 

Make the most of 
your energy™ 

 



Empire State Building Retrofit Project
Intelligent Efficiency in Action

Clay Nesler
VP, Global Energy & Sustainability
Johnson Controls
05 June 2012

“The goal with ESB has been to define intelligent 
choices which will either save money, spend the 
same money more efficiently, or spend additional 
sums for which there is reasonable payback 
through savings. Succeeding in these efforts will 
make a replicable model real for others to follow”     
- Anthony E. Malkin

Copyright 2012 - Johnson Controls, Inc.1



Eight Measures Result in 38% Reduction
Intelligent efficiency driving half the savings

38% 
Reduction

Intelligent Efficiency Impact

Copyright 2012 - Johnson Controls, Inc.2



Empire State Building Retrofit Project
Intelligent Efficiency in Action

Copyright 2012 - Johnson Controls, Inc.3

For more information about the 
Empire State Building Retrofit 
Project, visit:

www.esbnyc.com





Opower’s Utility Partners 
70+ Utility Clients, 10M+ Households on Platform, data from 40M 
homes 

MN 
» MERC 
» Lake 

Country 
Power 

» Owatonna 
» Austin 
» Rochester 
» Shackopee 
» Otter Tail 

CA 
» Anaheim 
» a 
» Glendale 
» Pasadena 
» Palo Alto 
CO 
» Loveland 
IN 
» Hoosier 
» NIPSCO 
 

Not Shown 

≈ 



1.5 – 3% savings. 
It adds up across millions of homes: 

>1 Terawatt-Hour (1bn kWh)  
--> Enough to power 90,000 homes 
 
>1,520,210,000 lbs CO2 

>$100,000,000 saved on energy bills 



Thank you 
 
arkadi@opower.com 



Envision	
  Charlo-e	
  is	
  a	
  unique	
  public-­‐private	
  partnership	
  that	
  will	
  be	
  a	
  global	
  
model	
  of	
  environmental	
  sustainability	
  for	
  measurable	
  community	
  and	
  
economic	
  results.	
  
	
  

Our	
  goal	
  is	
  to	
  drive	
  drama0c	
  reduc0ons	
  in	
  energy	
  
and	
  water	
  consump0on	
  over	
  the	
  next	
  five	
  years,	
  
while	
  reducing	
  our	
  waste	
  and	
  improving	
  our	
  air	
  
quality.	
  	
  
	
  
By	
  doing	
  so	
  we	
  will	
  lower	
  opera0ng	
  costs,	
  and	
  
increase	
  profitability	
  for	
  our	
  building	
  owners,	
  
improve	
  the	
  health	
  and	
  livability	
  of	
  our	
  community,	
  
and	
  solidify	
  our	
  posi0on	
  as	
  a	
  new	
  energy	
  capital.	
  

	
  
	
  



Have	
  made	
  an	
  incredible	
  start:	
  	
  
	
  
•  Smart	
  Energy	
  Now,	
  our	
  energy	
  efficiency	
  program,	
  is	
  fully	
  deployed	
  

•  Smart	
  Water	
  Now	
  has	
  begin	
  execu0on	
  and	
  should	
  be	
  complete	
  by	
  
Fall	
  2012.	
  	
  

•  Over	
  	
  98%	
  of	
  office	
  building	
  owners	
  are	
  par0cipa0ng,	
  and	
  more	
  
than	
  600	
  volunteer	
  energy	
  champions	
  have	
  been	
  trained.	
  	
  

•  We’re	
  drawing	
  up	
  plans	
  for	
  our	
  waste	
  and	
  air	
  programs	
  for	
  
introduc0on	
  later	
  this	
  year.	
  

	
  



Taking	
  a	
  Strategic	
  Approach	
  to	
  
Intelligent	
  Energy	
  

Stephen	
  Harper	
  
Global	
  Director	
  

Environment	
  and	
  Energy	
  Policy	
  
Intel	
  Corpora;on	
  



Technology	
  for	
  the	
  Environment	
  

98% Opportunity 
Use energy-efficient 
computing to help  
others reduce their own 
consumption and solve 
complex environmental 
challenges facing the planet  

2% Opportunity  
Enable IT industry  
to be more  
energy-efficient 
	
   

98% 

~2%  

2 



Shrinking	
  the	
  2%	
  -­‐	
  The	
  “Micro	
  Story”	
  

•  Keeping	
  pace	
  with	
  Moore’s	
  Law	
  

•  “Going	
  mobile”	
  is	
  inherently	
  smarter	
  and	
  greener	
  

•  Greening	
  the	
  data	
  center	
  –	
  The	
  Green	
  Grid	
  

•  Laser	
  focus	
  on	
  energy	
  produc;vity	
  –	
  driving	
  more	
  
performance	
  output	
  for	
  less	
  energy	
  input	
  



Moore’s Law pushes performance and power reduction 

Each transistor in Intel's newest 45 nanometer processors uses 1/7000th of the 
power compared to our earliest transistors. If automobile fuel efficiency had 

improved at the same rate, today's cars would get ~100,000 miles per gallon.  

Core Integer Performance Over Time* 
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The	
  Micro	
  Story	
  at	
  the	
  System	
  Level	
  

Estimated Annual Energy Consumption 
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For system configuration details, please see Appendix on page 49. 
Performance tests/ratings are provided assuming specific computer systems and/or components and reflect the 
approximate performance of Intel products as measured by those tests. Any difference in system hardware or 

software design or configuration may affect actual performance. This data may vary from other material 
generated for specific marketing requests.  

Unmanaged Pentium® 
Dual Processor 945 
with LCD display 

Unmanaged Core™2 
Duo Processor E6550 

with LCD display 

Managed Core™2 Duo 
Processor E6550 with 

LCD display 

Managed Core™2 Duo 
Processor T7700 
mobile platform 

229 

59 

Going 
Mobile 

1015  
938 

655 

>17x Reduction 



Shrinking	
  the	
  98%	
  -­‐	
  The	
  “Macro	
  Story”	
  

•  Developing	
  products	
  for	
  the	
  prolifera;ng	
  “embedded”	
  market	
  

•  Suppor;ng	
  the	
  “cloud”	
  

•  Pilot	
  new	
  applica;ons	
  of	
  intelligent	
  efficiency	
  

•  Inves;ng	
  in	
  intelligent	
  energy	
  through	
  venture	
  capital	
  funding	
  

•  Partnering	
  with	
  government	
  to	
  develop	
  and	
  implement	
  public	
  
policies	
  that	
  enable	
  the	
  growth	
  of	
  intelligent	
  efficiency	
  
–  Digital	
  Energy	
  and	
  Sustainability	
  Solu;ons	
  Campaign	
  (DESSC)	
  



Embedded	
  energy	
  solu?ons	
  



The “Cloud” as an Energy Efficiency Driver 

•  The Data Center and the network is 
at the center of the “macro story” 

•  The Carbon Disclosure Project 
(CDP) commissioned Verdantix to 
examine the impact of a broad US 
roll-out of Cloud Computing, based 
on extrapolation from existing case 
studies: 
–  Huge CO2 emissions reductions 
–  Huge financial savings 
–  Strong positive financial ROI 
–  Indirect benefits from increased 

business process efficiencies and 
organizational flexibility 

SOURCE: The Carbon Disclosure Project/Verdantix: Cloud Computing: The IT 
Solution for the 21st Century 



Intel	
  Sustainable	
  &	
  Connected	
  Ci?es	
  Ins?tute	
  

The	
  Opportunity	
  
 

Ø  Create sustainable future city vision 
Ø  City of London offering test bed access 
Ø  Two world-class universities joining forces 

to lead the initiative 
Ø  Partnership with other fellow travellers 

Intel	
  Confiden;al	
  

The	
  Testbed:	
  London	
  

The	
  World-­‐Class	
  Research	
  Universi?es:	
  UCL	
  &	
  UCI	
  

The	
  Concept:	
  driving	
  the	
  compu?ng	
  con?nuum	
  
and	
  inven?ng	
  the	
  city	
  of	
  the	
  future	
  



DESSC-­‐US	
  Partners	
  

*ITI	
  serves	
  as	
  the	
  host	
  organiza?on	
  for	
  DESC	
  



Q&A	
  Session	
  	
  
	
  

To	
  submit	
  your	
  ques3on,	
  click	
  on	
  Q&A	
  on	
  the	
  top	
  
grey	
  menu	
  bar.	
  
Type	
  in	
  your	
  ques3on	
  and	
  hit	
  enter.	
  	
  
We	
  will	
  address	
  as	
  many	
  ques3ons	
  as	
  possible.	
  



Polling	
  ques3ons	
  go	
  here	
  



	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  How	
  to	
  Contact	
  Us	
  

•  Please	
  visit	
  www.aceee.org	
  to	
  download	
  the	
  report	
  
this	
  a7ernoon	
  a7er	
  1:30	
  PM	
  EDT	
  

•  We	
  will	
  e-­‐mail	
  you	
  a	
  link	
  to	
  access	
  the	
  webinar	
  
presentaGon	
  slides	
  and	
  the	
  audio	
  recording	
  	
  

•  Follow	
  us	
  on	
  TwiIer	
  at:	
  @ACEEEdc	
  	
  	
  
	
  
Thank	
  you	
  very	
  much	
  for	
  parGcipaGng	
  in	
  our	
  webinar!	
  
Please	
  stay	
  tuned	
  for	
  our	
  future	
  work	
  on	
  intelligent	
  

efficiency.	
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