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Background	  

•  Part	  of	  LBNL’s	  Energy	  Assessments	  
Research	  Series,	  which	  also	  
includes:	  	  

–  Industrial	  Energy	  Audit	  Guidebook:	  a	  
step-‐to-‐step	  technical	  guide	  for	  
conduc'ng	  an	  energy	  assessment	  at	  
the	  plant	  level	  	  

–  Energy	  Audit	  Prac7ces	  in	  China:	  to	  
understand	  China’s	  na'onal	  and	  local	  
experiences	  and	  issues	  
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Background	  
•  Purpose	  of	  this	  paper:	  

–  Understanding	  interna'onal	  experiences	  in	  development	  
and	  implementa'on	  of	  na'on-‐wide	  energy	  assessment	  
programs	  	  

–  To	  provide	  a	  reference	  for	  use	  in	  China	  
–  To	  inform	  countries	  that	  are	  developing	  or	  interested	  in	  
developing	  similar	  programs	  	  

•  Main	  ques'ons	  to	  answer:	  	  
–  Is	  there	  any	  available	  na0onal-‐level	  energy	  assessment	  
programs	  ini'ated	  by	  the	  government	  for	  industry?	  	  

–  If	  so,	  what	  are	  the	  key	  elements	  for	  a	  successful	  and	  
sustainable	  program?	  	  
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Introduc'on	  
•  Role	  of	  Industrial	  Energy	  Assessments:	  	  

–  Set	  up	  baseline	  	  
–  Priori'ze	  cost-‐effec've	  energy-‐saving	  measures	  	  
–  Drive	  energy-‐efficient	  investments	  
–  Offer	  targeted,	  comprehensive	  or	  customized	  
recommenda'ons	  	  

•  Role	  of	  Industrial	  Energy	  Assessment	  Programs:	  	  
–  Reduce	  costs	  of	  assessments	  at	  individual	  plants	  	  
–  Demys'fy	  and	  increase	  the	  adop'on	  of	  cost-‐effec've	  
measures	  	  

–  Standardize	  assessment	  process	  and	  results	  	  
–  Provide	  trusted	  and	  quality-‐controlled	  energy	  auditors	  	  
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Methodology	  

•  Found	  22	  programs	  in	  16	  countries	  and	  regions	  
–  Australia,	  Canada,	  Denmark,	  Finland,	  France,	  India,	  
Ireland,	  Japan,	  Netherlands,	  Norway,	  Portugal,	  Sweden,	  
Switzerland,	  the	  United	  Kingdom,	  the	  United	  States,	  and	  
the	  European	  Union	  	  

•  Informa'on	  was	  gathered	  through:	  	  
–  Interna'onal	  databases	  on	  policies	  and	  programs	  	  
–  Program	  web	  pages	  	  
–  Government	  announcements	  and	  legisla'on	  documents	  	  
–  Program	  evalua'on	  reports,	  and	  research	  papers	  
–  Internet	  searches	  	  	  
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Methodology	  

•  Two	  Main	  Categories	  of	  Programs	  	  
– Stand-‐alone	  Energy	  Assessment	  Programs	  	  
–  Integrated	  Energy	  Assessment	  Programs	  	  
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List	  of	  Surveyed	  Programs	  	  
Country	  	   Program	  Name	  	   Assessment	  Requirements	  and	  Program	  Type	  	  

Australia	   Energy	  Efficiency	  Opportuni'es	  Program	  (EEO)	   Mandated	  energy	  assessments	  by	  law	  (I)	  	  
Canada	   ecoENERGY	  for	  Industry	  	   Voluntary	  assessments	  in	  VAs	  (I)	  	  	  
Denmark	   Voluntary	  Agreements(VA)	  with	  Greenhouse	  Gases	  (GHGs)Tax	  	   Mandatory	  assessments	  in	  VAs	  with	  tax	  exemp'on	  	  (I)	  	  	  

Finland	   Finnish	  Energy	  Audit	  Program	  in	  Industry	  	   Voluntary	  assessments	  in	  VAs	  (I)	  	  	  

France	  
Energy	  Audits	  for	  SMEs	   Free	  energy	  assessments	  (S)	  
AERES	  Nego'ated	  Agreements	  with	  threatened	  tax	  	   Voluntary	  assessments	  in	  VAs	  with	  threat	  of	  using	  tax	  (I)	  	  	  

India	   Energy	  Managers	  Training	  	   Training	  programs	  for	  cer'fied	  energy	  auditors	  (I)	  

Ireland	  
Energy	  Advice,	  Mentoring	  &	  Assessment	  for	  SMEs	   Free	  energy	  assessments	  (S)	  
Large	  Industrial	  Energy	  Network	  (LIEN)/Energy	  Agreement	  
Program	  (EAP)	  

Mandatory	  assessments	  in	  VAs	  with	  required	  energy	  management	  
system	  	  (I)	  	  	  

Japan	  
Energy	  Conserva'on	  Assessment	   Free	  energy	  assessments	  (S)	  
Cer'fied	  Energy	  Managers	  (required	  by	  the	  Amended	  2005	  Energy	  
Conserva'on	  Law)	  	  

Mandated	  energy	  assessments	  by	  law	  with	  required	  energy	  
management	  system	  (I)	  	  

Netherlands	   Long-‐Term	  Agreements	  (LTA)	   Mandatory	  assessments	  in	  VAs	  with	  required	  efficiency	  targets	  	  (I)	  	  	  

Norway	  
Industrial	  Energy	  Efficiency	  Network	  (IEEN)	   Voluntary	  assessments	  in	  VAs	  with	  CO2	  tax	  (I)	  	  	  

Energy	  management	  –	  companies	  in	  networks	  (EM-‐Network)	   Voluntary	  assessments	  in	  VAs	  with	  required	  efficiency	  targets	  (I)	  	  	  

Portugal	   Management	  System	  of	  Intensive	  Energy	  Consump'on	  (SGCIE)	   Mandated	  assessments	  with	  required	  energy	  management	  system	  
and	  efficiency	  targets	  (I)	  

Sweden	  
Program	  for	  improving	  energy	  efficiency	  in	  energy-‐intensive	  
industries	  (PFE)	   Mandatory	  assessments	  in	  VAs	  with	  tax	  exemp'on	  	  (I)	  	  	  

Energy	  Audits	  for	  Companies	  	   Free	  energy	  assessments	  (S)	  
Switzerland	   CO2	  Target	  Agreements	   Mandatory	  assessments	  in	  VAs	  with	  tax	  exemp'on	  	  (I)	  	  	  
UK	   Carbon	  Surveys	  of	  Carbon	  Trust	  	   Free	  energy/carbon	  assessments	  (S)	  

US	   Save	  Energy	  Now	  (SEN)	  LEADER	   Mandatory	  assessments	  in	  VAs	  with	  required	  efficiency	  targets	  (I)	  	  	  
Industrial	  Assessment	  Centers	  (IACs)	   Free	  energy	  assessments	  (S)	  	  

EU	   EU	  Eco-‐Management	  and	  Audit	  Scheme	  (EMAS)	   Mandatory	  assessment	  in	  VAs	  with	  required	  efficiency	  targets	  	  
and	  required	  environmental	  management	  system	  (I)	  	  	  
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Two	  Types	  of	  Programs	  
Country	  	   Program	  Name	  	   Assessment	  Requirements	  and	  Program	  Type	  	  

Australia	   Energy	  Efficiency	  Opportuni'es	  Program	  (EEO)	   Mandated	  energy	  assessments	  by	  law	  (I)	  	  
Canada	   ecoENERGY	  for	  Industry	  	   Voluntary	  assessments	  in	  VAs	  (I)	  	  	  
Denmark	   Voluntary	  Agreements(VA)	  with	  Greenhouse	  Gases	  (GHGs)Tax	  	   Mandatory	  assessments	  in	  VAs	  with	  tax	  exemp'on	  	  (I)	  	  	  

Finland	   Finnish	  Energy	  Audit	  Program	  in	  Industry	  	   Voluntary	  assessments	  in	  VAs	  (I)	  	  	  

France	  
Energy	  Audits	  for	  SMEs	   Free	  energy	  assessments	  (S)	  
AERES	  Nego'ated	  Agreements	  with	  threatened	  tax	  	   Voluntary	  assessments	  in	  VAs	  with	  threat	  of	  using	  tax	  (I)	  	  	  

India	   Energy	  Managers	  Training	  	   Training	  programs	  for	  cer'fied	  energy	  auditors	  (I)	  

Ireland	  
Energy	  Advice,	  Mentoring	  &	  Assessment	  for	  SMEs	   Free	  energy	  assessments	  (S)	  
Large	  Industrial	  Energy	  Network	  (LIEN)/Energy	  Agreement	  
Program	  (EAP)	  

Mandatory	  assessments	  in	  VAs	  with	  required	  energy	  management	  
system	  	  (I)	  	  	  

Japan	  
Energy	  Conserva'on	  Assessment	   Free	  energy	  assessments	  (S)	  
Cer'fied	  Energy	  Managers	  (required	  by	  the	  Amended	  2005	  Energy	  
Conserva'on	  Law)	  	  

Mandated	  energy	  assessments	  by	  law	  with	  required	  energy	  
management	  system	  (I)	  	  

Netherlands	   Long-‐Term	  Agreements	  (LTA)	   Mandatory	  assessments	  in	  VAs	  with	  required	  efficiency	  targets	  	  (I)	  	  	  

Norway	  
Industrial	  Energy	  Efficiency	  Network	  (IEEN)	   Voluntary	  assessments	  in	  VAs	  with	  CO2	  tax	  (I)	  	  	  

Energy	  management	  –	  companies	  in	  networks	  (EM-‐Network)	   Voluntary	  assessments	  in	  VAs	  with	  required	  efficiency	  targets	  (I)	  	  	  

Portugal	   Management	  System	  of	  Intensive	  Energy	  Consump'on	  (SGCIE)	   Mandated	  assessments	  with	  required	  energy	  management	  system	  
and	  efficiency	  targets	  (I)	  

Sweden	  
Program	  for	  improving	  energy	  efficiency	  in	  energy-‐intensive	  
industries	  (PFE)	   Mandatory	  assessments	  in	  VAs	  with	  tax	  exemp'on	  	  (I)	  	  	  

Energy	  Audits	  for	  Companies	  	   Free	  energy	  assessments	  (S)	  
Switzerland	   CO2	  Target	  Agreements	   Mandatory	  assessments	  in	  VAs	  with	  tax	  exemp'on	  	  (I)	  	  	  
UK	   Carbon	  Surveys	  of	  Carbon	  Trust	  	   Free	  energy/carbon	  assessments	  (S)	  

US	   Save	  Energy	  Now	  (SEN)	  LEADER	   Mandatory	  assessments	  in	  VAs	  with	  required	  efficiency	  targets	  (I)	  	  	  
Industrial	  Assessment	  Centers	  (IACs)	   Free	  energy	  assessments	  (S)	  	  

EU	   EU	  Eco-‐Management	  and	  Audit	  Scheme	  (EMAS)	   Mandatory	  assessment	  in	  VAs	  with	  required	  efficiency	  targets	  	  
and	  required	  environmental	  management	  system	  (I)	  	  	  
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Availability	  of	  Key	  Components	  in	   
the	  Selected	  Stand-‐Alone	  Energy	  Assessment	  Programs 
	  

Programs	  
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US	  Industrial	  Assessment	  Centers	  (IACs)	  

Free	  

Y	   Y	   Y	   Y	  

Y	  

Y	  

Y	  

UK	  Carbon	  Surveys	  (Carbon	  Trust)	  
N/A	  

N1	  

N	  
N	  

N	  
Japan	  (Energy	  Conserva'on	  Center	  of	  Japan)	   Y	  

Ireland	  (Energy	  Advice	  to	  SMEs)	  

Y	  

N	   Y	  

Sweden	  (Energy	  Audits	  for	  Companies)	   Cost-‐
shared	  

N2	   N	  

France	  (Energy	  Assessment	  for	  SMEs)	   Y	   Y	   N	   Y	  
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Stand-‐Alone	  Energy	  Assessment	  Programs	  	  
•  Characteris'cs:	  

–  Na'onal	  programs	  to	  offer	  FREE	  energy	  assessments	  
to	  Small-‐and-‐Medium	  Sized	  Enterprises,	  OR	  

–  Highly	  subsidized	  assessments	  
	  

•  Common	  elements:	  	  
–  Energy	  assessment	  manuals/guidebooks	  	  
–  Energy	  auditors	  training	  	  
–  Standardized	  assessment	  tools	  	  
–  Case	  studies	  	  

•  Other	  good	  elements	  but	  not	  commonly	  used:	  	  
–  Cer'fica'on	  of	  energy	  auditors	  
–  Database	  	  
–  Follow-‐up	  	  

Japan	  
US	  	  
UK	  

Ireland	  
Sweden	  
France	  
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Stand-‐alone	  Energy	  Assessment	  Programs	  	  
Cer7fied	  Energy	  Experts	  	  
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Online	  training	  provided	  by	  the	  Carbon	  Trust	  in	  UK	  
13	  

Stand-‐alone	  Energy	  Assessment	  Programs	  	  
Training	  and	  Tools	  



Industrial	  Assessment	  Centers	  Database	  in	  the	  U.S.	  	  
	  

•  As	  of	  05-‐23-‐2011,	  the	  IAC	  database	  contains:	  
–  14,970	  Assessments	  
–  112,161	  Recommenda'ons	  

•  Searchable	  database	  by:	  
–  Assessments:	  Industry	  Type,	  Size,	  Year,	  Energy	  Costs,	  Products	  
–  Recommenda'ons:	  Type,	  Savings,	  Cost,	  Implemented	  
–  Industry	  Type:	  SIC	  and	  NAICS	  

•  Featuring:	  
–  Top	  10	  Energy	  Saving	  Measures	  by	  Energy	  Savings,	  
Implementa'on	  Rate,	  and	  Recommended	  Times	  
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Policy	  Measures	  Applied	  in	  Na0onal	  Programs,	  	  
with	  Energy	  Assessment	  as	  a	  Key	  Component	  
	  

Policy	  Scheme	  	
 Program	  Names	  	

Voluntary	  or	  
Mandatory	  
Assessments	  	


Energy	  or	  
Environmental	  
Management	  
Systems	


Subsidies	  	
 Energy/CO2	  
Tax	  	


Energy-‐
Efficiency	  
Improvements	  	


Voluntary	  
Agreement	


Canada	  (ecoEnergy	  for	  Industry)	  	


Voluntary	  
assessments	
 Not	  required	  	
 Available	  	


N/A	

Not	  required	  	


Finland	  (Energy	  Agreement	  
Program	  in	  Industry)	


France	  (AERES)	
 Threat	  of	  
using	


Norway	  (EM-‐network)	  	
 N/A	
 Required	  	

Norway	  (IEEN)	
 Apply	  taxes	  	
 Not	  required	  	

US	  Save	  Energy	  Now	  LEADER	


Mandatory	  
assessments	  	


N/A	  	


N/A	


Required	

EU	  EMAS	
 Required	  	
 Nor	  required	  	
Ireland	  (LIEN	  and	  EAP)	

Netherlands	  (LTA)	  	


Not	  required	  	


Required	

Sweden	  (PFE)	


Tax	  
exemp'on	  	


Nor	  required	  	


Denmark	  (VA	  with	  GHGs	  Tax)	

Switzerland	  (CO2	  Target	  
Agreements)	


Mandated	  by	  
Law	  	


Australia	  (EEO)	


N/A	
India(	  Energy	  Managers	  Training)	  	

Japan	  (Cer'fied	  Energy	  
Managers)	
 Required	  	

Portugal	  (SGCIE)	
 Available	  	
 Tax	  

exemp'on	  	
 Required	
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Integrated	  Energy	  Assessment	  Programs	  	  
•  Characteris'cs:	  	  

–  Combined	  with	  other	  policy	  measures	  	  
–  Energy	  assessment	  serves	  as	  a	  first	  step	  to	  reach	  other	  goals	  	  
–  Two	  thirds	  of	  the	  surveyed	  programs	  are	  categorized	  in	  this	  

group	  	  

•  Common	  elements:	  	  
–  Voluntary	  agreements	  +	  mandatory/	  voluntary	  assessments	  
–  Provide	  cost-‐shared	  assessments	  
–  Required	  energy	  efficiency	  improvements	  	  
–  In-‐house	  or	  third-‐party	  energy	  auditors	  	  

•  Other	  good	  elements	  but	  not	  commonly	  used:	  	  
–  Mandated	  energy	  assessments	  by	  Law	  	  
–  Cer'fied	  energy/environmental	  management	  systems	  
–  Applying	  energy/CO2	  taxes	  or	  tax	  exemp'on	  	  
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Integrated	  Energy	  Assessment	  Programs	  	  
Required	  Energy	  Efficiency	  Improvements	  	  
•  Netherlands:	  

–  LTA3:	  2%	  	  per	  year	  of	  reduc'on	  in	  conven'onal	  fuel	  use	  to	  2020;	  	  
–  voluntary	  energy	  assessments;	  required	  to	  invest	  in	  measures	  with	  a	  

payback	  period	  less	  than	  5	  years	  

•  Norway:	  	  
–  Required	  to	  achieve	  an	  energy	  saving	  of	  at	  least	  10	  %	  of	  the	  total	  

energy	  consump'on	  or	  conversion	  to	  new	  renewable	  energy	  sources	  
(2003-‐2007)	  	  

•  United	  States:	  	  
–  Save	  Energy	  Now	  LEADER	  Program	  requires	  companies	  that	  join	  to	  

reduce	  energy	  intensity	  (energy	  use	  per	  unit	  of	  product)	  by	  25%	  in	  10	  
years;	  	  

–  mandatory	  energy	  assessments;	  required	  to	  establish	  a	  baseline	  and	  
ac'on	  plan	  	  
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Integrated	  Energy	  Assessment	  Programs	  	  
Energy/Environmental	  Management	  Systems	  
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Findings	  and	  Conclusions	  
•  22	  Na'onal	  energy	  assessment	  programs	  ini'ated	  by	  the	  government	  

are	  found	  in	  16	  countries	  and	  regions	  (EU)	  	  

•  Two	  main	  types	  of	  industrial	  energy	  assessment	  programs:	  	  
–  stand-‐alone	  energy	  assessment	  programs:	  free/subsidized,	  for	  SMEs	  	  
–  Integrated	  energy	  assessment	  programs:	  large	  companies,	  voluntary-‐based	  	  

•  Essen'al	  elements:	  	  
–  Coverage	  of	  costs	  
–  Training	  of	  energy	  experts	  (e.g.,	  India,	  Japan,	  U.S.)	  
–  Standardized	  guides	  and	  tools	  

•  Other	  good	  policy	  measures	  can	  be	  added	  on:	  	  
–  Database	  and	  cer'fica'on	  of	  energy	  auditors	  
–  Voluntary	  agreements	  	  
–  Energy/environmental	  management	  systems	  	  
–  Required	  energy-‐efficiency	  improvements	  	  
–  Energy/CO2	  taxes	  threat	  
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Other	  Resources	  
•  Industrial	  Energy	  Audit	  Guidebook:	  Guidelines	  for	  Conduc'ng	  an	  

Energy	  Audit	  in	  Industrial	  Facili'es	  
hqp://china.lbl.gov/publica'ons/industrial-‐energy-‐audit-‐guidebook	  

•  Energy	  Audit	  Prac'ces	  in	  China:	  Na'onal	  and	  Local	  Experiences	  and	  
Issues	  
hqp://china.lbl.gov/publica'ons/energy-‐audit-‐prac'ces-‐china-‐
na'onal-‐and-‐local-‐experiences-‐and-‐issues	  

•  Industrial	  Energy	  Assessments:	  A	  Survey	  of	  Programs	  Around	  the	  
World	  
hqp://china.lbl.gov/publica'ons/industrial-‐energy-‐assessments	  

•  Energy	  Efficiency	  Guidebooks	  for	  Industry	  
hqp://china.lbl.gov/research/industry/energy-‐efficiency-‐guidebooks-‐
industry	  
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Thank	  you!	  	  
	  

Ques'ons?	  	  
	  

Contact:	  	  
Lynn	  Price	  	  

LKPrice@lbl.gov	  	  
+1	  (510)486-‐6519	  

	  
	  

Hongyou	  Lu	  
HYLu@lbl.gov	  	  

+1	  (510)486-‐7534	  
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Issues	  to	  Discuss	  	  
•  What	  are	  the	  experiences	  or	  advices	  we	  can	  bring	  
to	  China	  or	  other	  countries	  that	  are	  developing	  
similar	  na'onal	  energy	  assessment	  programs	  for	  
industry?	  	  

•  What	  are	  the	  keys	  in	  order	  to	  encourage	  
companies	  to	  undertake	  industrial	  energy	  
assessments?	  	  

•  Cost-‐effec'veness	  of	  the	  programs?	  	  Which	  type	  of	  
programs	  are	  more	  successful?	  Standalone,	  or	  
intergraded?	  Or	  do	  we	  need	  both	  of	  them?	  	  

23	  



Terminology:	  	  
Energy	  Assessment	  or	  Energy	  Audit?	  	  

•  Energy	  Assessment:	  	  
–  Defined	  by	  ASME	  (the	  American	  Society	  of	  Mechanical	  
Engineers)	  Standards	  for	  system	  assessments:	  	  
	  	  

	  [Energy	  assessment	  is]	  “a	  standardized	  framework”,	  [which]	  
“involves	  collec'ng	  and	  analyzing	  system	  design,	  opera'on,	  
energy	  use,	  and	  performance	  data,	  and	  iden'fying	  energy	  
performance	  improvement	  opportuni'es	  for	  system	  
op'miza'on.”	  

•  Energy	  Audit:	  	  
–  An	  inspec'on	  	  or	  survey	  of	  energy	  flows	  in	  the	  audited	  facility.	  	  
–  May	  or	  may	  not	  include	  energy-‐saving	  improvement	  
iden'fica'on.	  	  
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