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O v e rv ie w

• B ack g ro u n d
• W hy  are  p o l i cy m ak e rs  i n t e re s t e d  i n  n e t w o rk s ?
• E P A d at a ce n t e r re p o rt
• C u rre n t  an d  f u t u re  p o l i ci e s
• P o l i cy  co n cl u s i o n s
• I n d u s t ry  act i o n s



L BN L  Re s e a rch on E l e ct ronics  a nd  
N e t work s

• LBNL has been researching energy efficiency in buildings 
fo r 3 0 +  years ( t echno lo gies and p o licies)

• I nt erest  in elect ro nics grew  o ut  o f effo rt s t o  fo recast  energy 
use in buildings
–“M iscellaneo us” end-use gro w ing 2 -3 x  fast er t han o t hers
– P ro liferat io n o f I T  and co nsum er elect ro nics k ey t o  gro w t h 

• I ncreased fo cus o n elect ro nics energy use
– T echnical sup p o rt  t o  E P A  E NE R G Y  S T A R
– E nergy use in lo w -p o w er and st andby m o des
– G ro w ing realiz at io n t hat  net w o rk s are in im p o rt ant  driv er 
o f elect ro nics energy use
• E nergy E fficient  D igit al Net w o rk s



E l e ct ronics  a nd  N e t work s

• E l e ct ro n i cs  are an  e n d -u s e  o f  e l e ct ri ci t y
–“D ev ices w hose primary f unct ion is I nf ormat ion 
( ob t ain,  st ore,  manag e,  present ) ”

– I n cl u d e s  b o t h I n f o rm at i o n  T e chn o l o g y  ( I T ) an d  
C o n s u m e r E l e ct ro n i cs  ( C E )

–Mu ch o f  t hi s  d i g i t al l y  n e t w o rk e d  al re ad y

• E l e ct ro n i cs  co n s u m p t i o n  i n  U .S . at  l e as t  25 0 
T W h/ y e ar an d  ri s i n g
– ~ 7 %  o f  al l  U .S . e l e ct ri ci t y  co n s u m p t i o n
– 2/ 3  o f f u t u re  b u i l d i n g -s e ct o r e l e ct ri ci t y  g ro w t h i s  
d u e  t o  e l e ct ro n i cs  an d “o t he r” (source: EIA AEO 2007)



W ha t ’s  d riv ing  p ol icy m a k e r int e re s t  in 
e l e ct ronics ?

• R ap i d  g ro w t h i n  e n e rg y  u s e
• C l i m at e  chan g e
• E n e rg y  s e cu ri t y
• P e ak  l o ad  o n  p o w e r g ri d
• N e t w o rk s  an d I T  are  cri t i cal  i n f ras t ru ct u re

– S e rv i ce  e co n o m y k e y  t o  n at i o n al  
co m p e t i t i v e n e s s

• D at a ce n t e rs  co m b i n e  al l  t he s e  i n t e re s t s
– 2007  E P A  re p o rt  t o  C o n g re s s



P u b l ic L a w 1 0 9 -4 3 1 :  E P A  Re p ort

• P u r p o s e :  as s e s s  e n e rg y  i m p act s  o n an d  f ro m
d at ace n t e rs , i d e n t i f y  e n e rg y  e f f i ci e n cy  o p p o rt u n i t i e s , 
an d  re co m m e n d  s t rat e g i e s  t o  d ri v e  t he  m ark e t  f o r 
e f f i ci e n cy

• G o a l s :
– I n f o rm  C o n g re s s  &  o t he r p o l i cy  m ak e rs  o f  i m p o rt an t  
m ark e t  t re n d s , f o re cas t s , o p p o rt u n i t i e s

– I d e n t i f y  an d  re co m m e n d  p o t e n t i al  s ho rt  an d  l o n g  
t e rm  e f f i ci e n cy  o p p o rt u n i t i e s  an d  m at ch t he m  w i t h 
t he  ri g ht  p o l i ci e s  

– I d e n t i f y  are as  f o r ad d i t i o n al  s t rat e g i c re s e arch 
out sid e t he scope o f  t he  re p o rt



P roj e ct e d  D a t a  C e nt e r E l e ct ricit y  U s e
2 0 0 7  t o 2 0 1 1

Includes p o w er  co nv er si o n a nd co o li ng Source: E P A  rep ort  t o C on g res s ,  2 0 0 7



E l e ct ricit y  U s e  b y  E nd -U s e  C om p one nt  
2 0 0 6

Source: E P A  rep ort  t o C on g res s ,  2 0 0 7



P e a k  E l e ct ricit y  L oa d  D u e  t o U . S .  D a t a  
C e nt e rs

Source: E P A  rep ort  t o C on g res s ,  2 0 0 7

l oa d  sa v i n g s i n  201 1  eq ua l  a b out  9  l a rg e p ow er p l a n t s



C u rre nt  a nd  F u t u re
E ne rg y  E f f icie ncy  P ol icie s

• V o l u n t ary  p ro g ram s
• I n f o rm at i o n  an d  e d u cat i o n  p ro g ram s
•Mi n i m u m  e f f i ci e n cy  s t an d ard s
• O t he r p o l i ci e s



V ol u nt a ry  P rog ra m s

• U S
– E N E R G Y  S T A R  p ro d u ct  l ab e l i n g
– E N E R G Y  S T A R f o r co m m e rci al  b u i l d i n g s

• E u ro p e
– E U  C o d e  o f  C o n d u ct  f o r B ro ad b an d  E q u i p m e n t  
( an d  d raf t  C o C  f o r D at a C e n t e rs )

• I n d u s t ry  i n i t i at i v e s
– C l i m at e  S av e rs  C o m p u t i n g
– G re e n  G ri d



E N E RG Y  S T A R P rod u ct  L a b e l ing

• C u rre n t l y  co v e rs  s o m e  n e t w o rk e d  p ro d u ct s
– P C s , i m ag i n g  e q u i p m e n t
– P C s :  C u rre n t :  D ro p  l i n k  s p e e d  i n  s l e e p  an d  o f f   
P ro p o s e d  f o r n e x t  s p e c:  E E E  an d  P ro x y i n g

• S e v e ral  o t he r p ro d u ct s  i n  p ro ce s s
– S e t -t o p  b o x e s  ( s e rv i ce -p ro v i d e r n e t w o rk  i s  k e y )
– E n t e rp ri s e  s e rv e rs  ( n e t w o rk -re p o rt i n g  o f  p o w e r)
– A d d  E E E  t o  al l  s p e cs  at  ap p ro p ri at e  t i m e  
( s e rv e rs , S T B s , d i s p l ay s , i m ag i n g , ...)

• C o n s i d e ri n g  e n t e rp ri s e  s t o rag e  e q u i p m e n t
• C o n s i d e ri n g  n e t w o rk  e q u i p m e n t , b as e d  o n  E U  
C o C  an d  L B N L  re s e arch



E P A  E N E R G Y  S T A R  f o r C o m m e rci al  B u i l d i n g s  –
R at i n g  S y s t e m

• Mo n i t o r act u al  as -b i l l e d  e n e rg y  d at a
• C re at e  a w ho l e  b u i l d i n g  i n d i cat o r ( 0-1 00 s cal e )

– C ap t u re  t he  i n t e ract i o n s  o f  b u i l d i n g  s y s t e m s  
n o t  i n d i v i d u al  e q u i p m e n t  e f f i ci e n cy

– I n cl u d e s  al l  l o ad s  ( d at a ce n t e rs , I T  e q u i p m e n t )
– T rack  e n e rg y  u s e  acco u n t i n g  f o r w e at he r an d  
o p e rat i o n al  chan g e s  o v e r t i m e

• A l l o w  f o r p e e r g ro u p  co m p ari s o n
– C o m p are  a b u i l d i n g ’s  e n e rg y  p e rf o rm an ce  t o  
i t s  n at i o n al  p e e r g ro u p  

– T rack  ho w  chan g e s  at  t he  b u i l d i n g  l e v e l  al t e r 
t he  b u i l d i n g ’s  s t an d i n g  re l at i v e  t o  p e e r g ro u p



E U  C od e  of  C ond u ct  f or Broa d b a nd
•Man u f act u re rs  v o l u n t ari l y  co m m i t  t o  m ak e  > 9 0%  o f  
t he i r p ro d u ct s  m e e t O n  an d  O f f  p o w e r s p e cs

Optical network termination
V OI P  h and s et
W L A N  acces s  points

N T B A  ( I S D N  terminator)S mall h u b s  and  s witch es
C omb ined  port ( ex :  M S A N )  ( D S L )  rou ter with / with ou t W L A N

D S L  port ( ex :  A D S L 2 )  D S L  mod em
C ab le mod em
P L C  mod em

Net w o rk  E q uip m entE nd-user eq uip m ent  fo r 
resident ial and S O H O

E x am p le: A D S L m o dem ,  m ax im um  6 W  o n,  0 . 3 W  o ff 

Source: http://sunbird.j rc.it/energ y ef f iciency /htm l /sta ndby _ initia tiv e_ broa dba nd% 2 0 com m unica tion.htm



I nf orm a t ion &  E d u ca t ion P rog ra m s

• “G ran d f at he r” o f  l ab e l i n g  p ro g ram s  i s  
E n e rg y G u i d e
– P ro d u ct s  w i t h m an d at o ry  s t an d ard s
– E n e rg y  I n d e p e n d e n ce  an d  S e cu ri t y  A ct  
o f  2007  d i re ct s  E n e rg y G u i d e  l ab e l s  f o r 
s e v e ral  n e w  e l e ct ro n i c p ro d u ct s

– E n e rg y -u s e  “l ab e l i n g ” al s o  e f f e ct i v e  i n  
p ro d u ct  d i re ct o ri e s , cat al o g s , e t c.

• T o o l s  an d  cal cu l at o rs
– D O E  d e v e l o p i n g  S av e  E n e rg y  N o w  
as s e s s m e n t  p ro t o co l  an d  t o o l  f o r d at a 
ce n t e rs

– W o rk i n g  w i t h G re e n  G ri d  t o  i n cl u d e  I T  
e q u i p m e n t  i n  t he  as s e s s m e n t  t o o l



M inim u m  E f f icie ncy  S t a nd a rd s  f or 
E l e ct ronics

• U S :  E n e rg y  I n d e p e n d e n ce  an d  S e cu ri t y  A ct  o f  2007  
i n cl u d e d  s t an d ard s  f o r e x t e rn al  p o w e r s u p p l i e s

• C al i f o rn i a:  S t an d ard s  i n  p l ace  f o r T V s , au d i o , an d  
p o w e r s u p p l i e s . C o n s i d e ri n g  s t an d ard s  f o r 
s e v e ral  ho m e  e l e ct ro n i cs  p ro d u ct s  ( s e t -t o p  b o x e s , 
e t c.) ( w w w .e n e rg y .ca.g o v / ap p l i an ce s / )

• A u s t ral i a/ N e w  Z e al an d :  co n s i d e ri n g  re g u l at i o n s  f o r 
ho m e  e l e ct ro n i cs , o f f i ce  e q u i p m e n t , e x t e rn al  
p o w e r s u p p l i e s  ( w w w .e n e rg y rat i n g .g o v .au )

• J ap an :  T o p  R u n n e r p ro g ram  has  d raf t  s t an d ard  f o r 
av e rag e  e f f i ci e n cy  o f  s m al l  ro u t e rs  ( < 200 Mb p s ) 
an d  “L 2” s w i t che s  ( w w w .e ccj .o r.j p / t o p _ ru n n e r/ )



O t he r P ol icie s

• U t i l i t y  p ro g ram s
– R e b at e s  o f f e re d  f o r 80 P l u s  P C  p o w e r 
s u p p l i e s

– C A  u t i l i t i e s  o f f e r re b at e s  f o r cal cu l at e d  
s av i n g s  ( e .g ., re d u ce  s e rv e r e n e rg y  b y  5 0%  
t hro u g h v i rt u al i z at i o n )

• G o v e rn m e n t  p u rchas i n g
– F e d e ral  an d  s o m e  s t at e  g o v e rn m e n t s  u s e  
E N E R G Y  S T A R  f o r p u rchas i n g  s p e c

– F e d e ral  g o v e rn m e n t  al s o  s e t s  s p e cs  f o r 
p ro d u ct s  n o t  co v e re d  b y  E N E R G Y  S T A R



O t he r P ol icie s  ( 2 )

• B u i l d i n g  co d e s
– N o n e  cu rre n t l y  ad d re s s  n e t w o rk  e q u i p m e n t
– A p p ro p ri at e  f o r e q u i p m e n t  i n s t al l e d d u ri n g  
co n s t ru ct i o n  ( n e t w o rk  i n f ras t ru ct u re ? )

– F o r b u i l d i n g s  w i t h P V  g e n e rat i o n , p ro v i d e  D C  
p o w e r d i s t ri b u t i o n ?

• T e chn o l o g y  p ro cu re m e n t
– P u l l  n e w  t e chn o l o g i e s / p ro d u ct s  i n t o  t he  m ark e t  
t hro u g h l arg e -v o l u m e  p u rchas e s

– S u cce s s f u l l y  u s e d  f o r re f ri g e rat o rs , w i n d o w s , 
l i g ht  f i x t u re s



P ol icy  C oncl u s ions
• Nearly all p o licies req uire clear definit io n o f:

– P ro duct  cat ego ries
– T est  p ro cedures
– P o w er m o des

• T est  env iro nm ent  fo r net w o rk ed eq uip m ent  m ust  include t he 
net w o rk  and asso ciat ed w o rk lo ads
– #  o f p o rt s co nnect ed,  sp eed,  t raffic lev els,  et c.

• D ifficult  fo r regulat o ry p o licies t o  k eep  p ace w it h rap id 
change in elect ro nics indust ry

• I nt ernat io nal harm o niz at io n is im p o rt ant
• M agnit ude o f clim at e challenge driv ing p o licy-m ak ers t o  lo o k  
fo r all C O 2  reduct io ns
– M cK insey st udy: elect ro nics lo w est -co st  m it igat io n o p t io n
– D esp it e enabling sav ings elsew here in eco no m y,  can’t  
igno re elect ro nics energy use



I nd u s t ry  A ct ions  f or E ne rg y  E f f icie ncy

• W o rk  w i t h L B N L  an d  o t he rs  t o  d e f i n e  p ro d u ct  
cat e g o ri e s  an d  t e s t  p ro ce d u re s

• C o n s i d e r co m m o n  i n d u s t ry  m e t ho d s  o f  p ro v i d i n g  
p ro d u ct  p o w e r d at a

• H e l p  d ri v e  i n t e rn at i o n al  harm o n i z at i o n  o f  n e t w o rk -
re l at e d  p u b l i c p o l i cy  re q u i re m e n t s

• W o rk  t o  e n s u re  f u t u re  n e t w o rk  s t an d ard s  ad d re s s  
e n e rg y  u s e

• U s e  n e t w o rk  t o  he l p  re v e al  e n e rg y  u s e  p at t e rn s  i n  
d at a ce n t e rs  an d  b u i l d i n g s  g e n e ral l y



Questions?

R i ch B ro w n
E n v i ro n m e n t al  E n e rg y  T e chn o l o g i e s  D i v i s i o n

L aw re n ce  B e rk e l e y  N at i o n al  L ab o rat o ry
B e rk e l e y , C A  9 4 7 20
R E B ro w n @ l b l .g o v


