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1 Executive Summary 
	
  
This	
  report	
  provides	
  a	
  summary	
  of	
  the	
  database	
  of	
  Northwest	
  manufacturers,	
  nurseries,	
  and	
  
wineries,	
  developed	
  for	
  NEEA	
  by	
  Evergreen	
  Economics.	
  The	
  database	
  contains	
  industrial	
  and	
  
commercial	
  facilities	
  in	
  the	
  Northwest	
  within	
  the	
  following	
  industry	
  sectors:	
  

• All	
  sectors	
  at	
  the	
  six-­‐digit	
  level	
  in	
  Sector	
  31-­‐33,	
  Manufacturing,	
  with	
  the	
  exception	
  of	
  all	
  
industries	
  in	
  Sector	
  323,	
  Printing	
  and	
  Related	
  Support	
  Activities.	
  	
  

• Sector	
  111421,	
  Nursery	
  and	
  Tree	
  Production	
  
• Sector	
  424910,	
  Farm	
  Supplies	
  Merchant	
  Wholesalers	
  
• Sector	
  424930,	
  Flower,	
  Nursery	
  Stock,	
  and	
  Florists	
  Supplies	
  Merchant	
  Wholesalers	
  
• Sector	
  444220,	
  Nursery,	
  Garden	
  Center,	
  and	
  Farm	
  Supply	
  Stores	
  
• Sector	
  493120,	
  Refrigerated	
  Warehousing	
  and	
  Storage	
  

Each	
  record	
  in	
  the	
  database	
  represents	
  a	
  unique	
  business	
  address—a	
  “facility.”	
  For	
  each	
  
facility,	
  the	
  database	
  includes	
  estimates	
  of	
  energy	
  consumption	
  for	
  2011	
  based	
  on	
  data	
  from	
  
the	
  Energy	
  Information	
  Administration	
  (EIA)	
  and	
  analysis	
  by	
  Evergreen	
  Economics.	
  

Methodology  

The	
  objectives	
  of	
  this	
  project	
  were	
  to	
  develop	
  a	
  database	
  of	
  business	
  facilities	
  in	
  the	
  
Northwest	
  the	
  industry	
  sectors	
  listed	
  above	
  and,	
  for	
  each	
  facility,	
  develop	
  estimates	
  of	
  annual	
  
energy	
  usage	
  for	
  2011.	
  The	
  database	
  is	
  composed	
  of	
  information	
  on	
  business	
  facilities	
  
obtained	
  through	
  InfoGroup	
  and	
  augmented	
  with	
  information	
  on	
  additional	
  business	
  facilities	
  
collected	
  through	
  trade	
  associations.1	
  	
  

In	
  order	
  to	
  validate	
  that	
  the	
  database	
  contains	
  a	
  relatively	
  close	
  approximation	
  of	
  the	
  total	
  
count	
  of	
  business	
  facilities	
  by	
  industry	
  sector	
  and	
  state	
  in	
  the	
  Northwest,	
  we	
  compared	
  the	
  
distribution	
  of	
  facilities	
  in	
  the	
  database	
  for	
  Oregon	
  and	
  Washington	
  to	
  the	
  count	
  of	
  business	
  
establishments	
  reported	
  through	
  each	
  of	
  the	
  state’s	
  respective	
  employment	
  department.2	
  
Based	
  on	
  this	
  comparison,	
  we	
  found	
  that	
  the	
  count	
  of	
  business	
  facilities	
  by	
  state	
  and	
  industry	
  
sector	
  provides	
  a	
  reasonable	
  approximation	
  of	
  the	
  actual	
  count	
  of	
  establishments	
  by	
  industry	
  
sector.	
  	
  

	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
1	
  InfoGroup	
  collects	
  data	
  on	
  businesses	
  and	
  consumers	
  from	
  a	
  variety	
  of	
  sources,	
  including	
  business	
  directories,	
  annual	
  
reports,	
  phone	
  books,	
  county	
  courthouse	
  filings,	
  SEC	
  filings	
  and	
  other	
  sources.	
  Additional	
  information	
  on	
  InfoGroup	
  can	
  be	
  
found	
  at	
  http://www.infogroup.com/.	
  

2	
  A	
  business	
  establishment,	
  as	
  defined	
  through	
  the	
  employment	
  department	
  of	
  every	
  state,	
  is	
  either	
  (1)	
  the	
  primary	
  location	
  
of	
  a	
  business	
  or	
  (2)	
  a	
  business	
  location	
  other	
  than	
  a	
  firm’s	
  primary	
  business	
  location	
  at	
  which	
  10	
  or	
  more	
  employees	
  work.	
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To	
  verify	
  the	
  accuracy	
  of	
  the	
  database,	
  a	
  telephone	
  survey	
  was	
  administered	
  to	
  a	
  sample	
  of	
  
firms	
  in	
  the	
  database.	
  In	
  the	
  survey,	
  respondents	
  were	
  asked	
  to	
  verify	
  location	
  and	
  contact	
  
information	
  for	
  the	
  facility,	
  as	
  well	
  as	
  the	
  name	
  of	
  the	
  utility	
  providing	
  electricity,	
  number	
  of	
  
employees,	
  and	
  the	
  principal	
  business	
  activity	
  of	
  the	
  firm.	
  

The	
  results	
  of	
  the	
  survey	
  indicated	
  that	
  for	
  most	
  facilities	
  the	
  basic	
  information	
  in	
  the	
  
database	
  is	
  accurate	
  (e.g.	
  business	
  name,	
  address,	
  and	
  contact	
  phone	
  number).	
  For	
  
information	
  such	
  as	
  contact	
  name	
  and	
  position	
  and	
  number	
  of	
  employees	
  at	
  the	
  facility,	
  which	
  
change	
  relatively	
  frequently	
  for	
  many	
  businesses,	
  the	
  information	
  in	
  the	
  database	
  is	
  less	
  
accurate.	
  For	
  example,	
  32	
  percent	
  of	
  business	
  facilities	
  reported	
  employee	
  counts	
  that	
  
differed	
  from	
  that	
  reported	
  in	
  the	
  database	
  by	
  more	
  than	
  (+/-­‐)	
  three	
  employees.	
  Similarly,	
  27	
  
percent	
  of	
  contact	
  names	
  and	
  titles	
  in	
  the	
  database	
  did	
  not	
  match	
  what	
  was	
  reported	
  by	
  
surveyed	
  businesses.	
  Due	
  to	
  the	
  dynamic	
  operations	
  of	
  the	
  Northwest	
  economy,	
  we	
  
recommend	
  that	
  the	
  database	
  be	
  updated	
  on	
  an	
  annual	
  or	
  biennial	
  basis	
  in	
  order	
  to	
  ensure	
  
that	
  it	
  contains	
  the	
  most	
  accurate	
  information	
  on	
  new	
  and	
  existing	
  businesses	
  in	
  the	
  
industries	
  of	
  interest.	
  

Key Observations on the Database 

Table	
  1	
  shows	
  the	
  distribution	
  of	
  facilities	
  across	
  the	
  four	
  states	
  and	
  by	
  rural-­‐urban	
  
designation.	
  At	
  the	
  regional	
  level,	
  facilities	
  are	
  heavily	
  concentrated	
  in	
  urban	
  areas	
  (88	
  
percent),	
  however,	
  on	
  a	
  state-­‐by-­‐state	
  basis,	
  the	
  concentration	
  of	
  facilities	
  in	
  urban	
  areas	
  
ranges	
  from	
  a	
  low	
  of	
  63	
  percent	
  in	
  Montana,	
  to	
  a	
  high	
  of	
  95	
  percent	
  in	
  Washington.	
  

Table 1: Distribution of Business Facilities by State and Rural-Urban Designation 

State	
  

Urban	
   Rural	
   Total	
  

Facilities	
  
Row	
  

Percent	
   Facilities	
  
Row	
  	
  

Percent	
   Facilities	
  
Column	
  
Percent	
  

Idaho	
   1,616	
   71%	
   675	
   29%	
   2,291	
   12.5%	
  

Montana	
   1,173	
   63%	
   686	
   37%	
   1,859	
   10.2%	
  

Oregon	
   5,738	
   93%	
   406	
   7%	
   6,144	
   33.6%	
  

Washington	
   7,589	
   95%	
   424	
   55	
   8,013	
   43.8%	
  

Northwest	
   16,116	
   88%	
   2,191	
   12%	
   18,307	
   100%	
  
Sources:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
  and	
  industry	
  trade	
  associations.	
  

The	
  majority	
  of	
  business	
  facilities	
  in	
  the	
  database	
  (72	
  percent)	
  have	
  10	
  or	
  fewer	
  employees	
  
and	
  as	
  Table	
  2	
  shows,	
  as	
  employee	
  count	
  goes	
  up,	
  the	
  number	
  of	
  firms	
  drops	
  dramatically.	
  	
  



	
  

Evergreen Economics	
   	
   	
   	
   	
  	
  4	
  

Table 2: Distribution of Business Facilities by Size 
Number	
  of	
  Employees	
   Frequency	
   Percent	
  
10	
  or	
  Fewer	
   13,128	
   72%	
  

11	
  –	
  40	
   3,370	
   18%	
  
41	
  –	
  100	
   1,094	
   6%	
  

More	
  than	
  100	
   715	
   4%	
  

Total	
   18,307	
   100%	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup.	
  

Table	
  3	
  shows	
  the	
  number	
  of	
  facilities,	
  estimated	
  employment,	
  and	
  estimated	
  electricity	
  
consumption	
  for	
  2011	
  for	
  each	
  industry	
  sector	
  in	
  the	
  database.	
  The	
  largest	
  sector	
  with	
  respect	
  
to	
  employment	
  is	
  food	
  manufacturing	
  with	
  estimated	
  employment	
  for	
  2011	
  of	
  113,207	
  
persons	
  employed	
  at	
  2,104	
  facilities	
  across	
  the	
  four	
  Northwest	
  states.	
  The	
  food	
  manufacturing	
  
industry	
  represents	
  approximately	
  one-­‐in-­‐six	
  of	
  the	
  estimated	
  645,247	
  persons	
  employed	
  at	
  
the	
  18,307	
  facilities.	
  At	
  an	
  estimated	
  4,172	
  GWh	
  for	
  2011,	
  food	
  manufacturing	
  is	
  also	
  one	
  of	
  
the	
  largest	
  consumers	
  of	
  electricity	
  in	
  the	
  Northwest.	
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Table 3: Count of Business Facilities, Estimated Employment, and Estimated  
Electricity Use  by Industry Sector, 2011 

Industry	
  Sector	
  
Facilities	
   Employment*	
   Total	
  Electricity	
  

(GWh)**	
  
Nursery	
  and	
  Tree	
  Production	
   98	
   749	
   91.2	
  
Food	
  Manufacturing	
   2,104	
   113,207	
   4171.6	
  
Beverage	
  &	
  Tobacco	
  Product	
  Manufacturing	
   849	
   15,307	
   546.4	
  
Textile	
  Mills	
   75	
   2,606	
   178.2	
  
Textile	
  Product	
  Mills	
   279	
   2,166	
   19.9	
  
Apparel	
  Manufacturing	
   83	
   1,048	
   7.4	
  
Leather	
  and	
  Allied	
  Product	
  Manufacturing	
   89	
   39,134	
   5.8	
  
Wood	
  Products	
  Manufacturing	
   1,046	
   69,346	
   4243.0	
  
Paper	
  Manufacturing	
   213	
   30,673	
   10423.0	
  
Petroleum	
  &	
  Coal	
  Products	
  Manufacturing	
   90	
   4,997	
   1408.0	
  
Chemical	
  Manufacturing	
   408	
   12,701	
   2973.0	
  
Plastics	
  &	
  Rubber	
  Products	
  Manufacturing	
   346	
   8,708	
   715.2	
  
Nonmetallic	
  Mineral	
  Products	
  Manufacturing	
   585	
   20,997	
   3556.1	
  
Primary	
  Metal	
  Manufacturing	
   206	
   26,472	
   1007.0	
  
Fabricated	
  Metal	
  Products	
  Manufacturing	
   2,280	
   54,218	
   1947.0	
  
Machinery	
  Manufacturing	
   1,253	
   40,856	
   919.5	
  
Computer	
  &	
  Electronic	
  Products	
  Manufacturing	
   621	
   47,927	
   1362.0	
  
Electrical	
  Equip.,	
  Appliance/Component	
  Mfg.	
   268	
   4,442	
   226.7	
  
Transportation	
  Equipment	
  Manufacturing	
   585	
   65,256	
   1818.0	
  
Furniture	
  &	
  Related	
  Products	
  Manufacturing	
   1,417	
   13,370	
   163.0	
  
Miscellaneous	
  Manufacturing	
   2,664	
   34,195	
   439.2	
  
Farm,	
  Nursery,	
  &	
  Florist	
  Supply	
  Wholesale	
   1,269	
   17,347	
   256.9	
  
Nursery,	
  Garden,	
  and	
  Farm	
  Supply	
  Stores	
   1,380	
   13,993	
   229.8	
  
Refrigerated	
  Warehousing	
  and	
  Storage	
   99	
   5,532	
   1424.0	
  
All	
  Sectors	
   18,307	
   645,247	
   38131.9	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  
*Based	
  on	
  information	
  from	
  InfoGroup	
  for	
  most	
  facilities,	
  else	
  from	
  Manta	
  or	
  gathered	
  through	
  telephone	
  survey	
  of	
  businesses.	
  
**Based	
  on	
  analysis	
  by	
  Evergreen	
  Economics	
  and	
  described	
  in	
  Appendix	
  B.	
  

	
  

Finally,	
  it	
  is	
  important	
  to	
  note	
  that	
  the	
  useful	
  life	
  of	
  the	
  business	
  facility	
  database	
  may	
  be	
  only	
  
a	
  year	
  or	
  two	
  as	
  new	
  business	
  facilities	
  are	
  opened	
  and	
  others	
  are	
  closed,	
  ownership	
  is	
  
transferred	
  from	
  one	
  firm	
  to	
  another,	
  or	
  the	
  scope	
  or	
  scale	
  of	
  the	
  facility	
  changes.	
  We	
  
recommend	
  that	
  the	
  database	
  be	
  updated	
  on	
  a	
  biennial	
  basis	
  through	
  data	
  acquisition	
  from	
  
InfoUSA	
  or	
  another	
  source.	
  We	
  also	
  recommend	
  that	
  the	
  data	
  be	
  managed	
  using	
  actual	
  
database	
  methods	
  and	
  technology	
  (e.g.	
  web-­‐based	
  database).	
  A	
  true	
  database	
  (as	
  opposed	
  to	
  
an	
  Excel	
  workbook)	
  will	
  allow	
  NEEA	
  to	
  instantly	
  access	
  data	
  of	
  interest	
  through	
  queries	
  and	
  
will	
  allow	
  NEEA	
  to	
  update	
  individual	
  records	
  in	
  the	
  database	
  as	
  new	
  information	
  becomes	
  
available.	
  To	
  be	
  useful,	
  the	
  business	
  facility	
  database	
  must	
  be	
  considered	
  a	
  dynamic	
  source	
  of	
  
information,	
  not	
  a	
  static	
  list	
  of	
  businesses.	
  The	
  usefulness	
  of	
  the	
  database	
  diminishes	
  each	
  day	
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without	
  the	
  resolve	
  on	
  the	
  part	
  of	
  NEEA	
  to	
  manage	
  and	
  update	
  the	
  information	
  in	
  the	
  
database	
  coupled	
  with	
  a	
  user	
  friendly	
  method	
  for	
  managing	
  and	
  updating	
  the	
  information.	
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2 Introduction 
This	
  report	
  provides	
  a	
  summary	
  of	
  and	
  documentation	
  for	
  the	
  database	
  of	
  Northwest	
  
(Oregon,	
  Washington,	
  Idaho,	
  and	
  Montana)	
  manufacturers,	
  nurseries,	
  and	
  wineries,	
  developed	
  
for	
  NEEA	
  by	
  Evergreen	
  Economics.	
  The	
  database	
  contains	
  industrial	
  and	
  commercial	
  facilities	
  
in	
  the	
  Northwest	
  within	
  the	
  industry	
  sectors	
  described	
  below.	
  For	
  this	
  report,	
  we	
  define	
  a	
  
“facility”	
  as	
  a	
  unique	
  business	
  address.	
  For	
  each	
  facility,	
  the	
  database	
  includes	
  estimates	
  of	
  
energy	
  consumption	
  based	
  on	
  data	
  from	
  the	
  Energy	
  Information	
  Administration	
  (EIA)	
  and	
  
analysis	
  by	
  Evergreen	
  Economics.	
  

NAICS Codes Included in the Business Database  

NAICS	
  (North	
  American	
  Industrial	
  Classification	
  System)	
  codes	
  range	
  from	
  two	
  to	
  six	
  digits.	
  
Two	
  digits	
  broadly	
  describe	
  an	
  industrial	
  sector	
  and	
  as	
  the	
  number	
  of	
  digits	
  increase,	
  the	
  
description	
  becomes	
  more	
  precise.	
  For	
  example:	
  

• 31-­‐Manufacturing	
  
• 311-­‐Food	
  Manufacturing	
  
• 3111-­‐Animal	
  Food	
  Manufacturing	
  
• 311111-­‐Dog	
  and	
  Cat	
  Food	
  Manufacturing.	
  	
  	
  

The	
  following	
  list,	
  which	
  includes	
  nearly	
  all	
  industries	
  within	
  the	
  manufacturing	
  sector,	
  shows	
  
the	
  NAICS	
  codes	
  Evergreen	
  Economics	
  included	
  in	
  the	
  database,	
  at	
  the	
  direction	
  of	
  NEEA.	
  

• All	
  sectors	
  at	
  the	
  six-­‐digit	
  level	
  in	
  Sector	
  31-­‐33,	
  Manufacturing,	
  with	
  the	
  exception	
  of	
  all	
  
industries	
  in	
  Sector	
  323,	
  Printing	
  and	
  Related	
  Support	
  Activities.	
  	
  

• Sector	
  111421,	
  Nursery	
  and	
  Tree	
  Production	
  
• Sector	
  424910,	
  Farm	
  Supplies	
  Merchant	
  Wholesalers	
  
• Sector	
  424930,	
  Flower,	
  Nursery	
  Stock,	
  and	
  Florists	
  Supplies	
  Merchant	
  Wholesalers	
  
• Sector	
  444220,	
  Nursery,	
  Garden	
  Center,	
  and	
  Farm	
  Supply	
  Stores	
  
• Sector	
  493120,	
  Refrigerated	
  Warehousing	
  and	
  Storage	
  

To	
  support	
  our	
  findings,	
  this	
  report	
  describes	
  the	
  sources	
  of	
  firm-­‐level	
  data	
  obtained	
  by	
  
Evergreen	
  Economics	
  to	
  develop	
  the	
  database,	
  the	
  methods	
  Evergreen	
  Economics	
  used	
  to	
  
develop	
  estimates	
  of	
  energy	
  savings	
  for	
  each	
  business	
  facility,	
  the	
  results	
  of	
  the	
  survey	
  
administered	
  to	
  validate	
  the	
  accuracy	
  of	
  the	
  information	
  in	
  the	
  database,	
  and	
  summary	
  
statistics	
  on	
  the	
  count	
  of	
  firms,	
  employment,	
  and	
  estimates	
  of	
  energy	
  use	
  by	
  industry	
  sectors.	
  
We	
  present	
  results	
  for	
  the	
  Northwest	
  region	
  and	
  for	
  each	
  of	
  the	
  individual	
  states.	
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3 Methods 
The	
  focus	
  of	
  this	
  project	
  was	
  to	
  develop	
  a	
  database	
  of	
  business	
  facilities	
  in	
  the	
  Northwest	
  that	
  
are	
  manufacturers,	
  nurseries,	
  or	
  wineries.	
  The	
  database	
  is	
  composed	
  of	
  information	
  on	
  
business	
  facilities	
  obtained	
  through	
  InfoGroup	
  and	
  augmented	
  with	
  information	
  on	
  additional	
  
business	
  facilities	
  collected	
  through	
  trade	
  associations.3	
  To	
  verify	
  the	
  accuracy	
  of	
  the	
  
database,	
  a	
  telephone	
  survey	
  was	
  administered	
  to	
  a	
  sample	
  of	
  firms	
  in	
  the	
  database.	
  In	
  the	
  
survey,	
  respondents	
  were	
  asked	
  to	
  verify	
  location	
  and	
  contact	
  information	
  for	
  the	
  facility,	
  as	
  
well	
  as	
  the	
  name	
  of	
  the	
  utility	
  providing	
  electricity,	
  number	
  of	
  employees,	
  and	
  the	
  principal	
  
business	
  activity	
  of	
  the	
  firm.	
  In	
  addition,	
  for	
  each	
  business	
  facility	
  in	
  the	
  database,	
  we	
  
developed	
  estimates	
  of	
  annual	
  energy	
  usage	
  for	
  2011.	
  The	
  steps	
  we	
  followed	
  to	
  develop	
  this	
  
database	
  are	
  described	
  below.	
  	
  

3.1 Purchase Firm-level Data 
We	
  began	
  development	
  of	
  the	
  database	
  by	
  purchasing	
  a	
  dataset	
  from	
  InfoGroup,	
  a	
  firm	
  that	
  
collects	
  data	
  on	
  businesses	
  and	
  consumers	
  from	
  a	
  variety	
  of	
  sources,	
  including	
  business	
  
directories,	
  annual	
  reports,	
  phone	
  books,	
  county	
  courthouse	
  filings,	
  SEC	
  filings	
  and	
  other	
  
sources.	
  The	
  business	
  records,	
  known	
  as	
  InfoUSA	
  data,	
  included	
  the	
  following	
  fields	
  for	
  each	
  
business	
  facility	
  record:	
  	
  

• Company	
  name	
  
• Address	
  
• Phone	
  number	
  
• Contact	
  name	
  
• Title	
  
• Contact	
  gender	
  
• SIC/NAICS	
  Code	
  
• Number	
  of	
  employees,	
  in	
  ranges	
  
• Office	
  size	
  
• Square	
  footage	
  
• If	
  the	
  facility	
  is	
  a	
  headquarters	
  or	
  branch	
  facility	
  

We	
  organized	
  the	
  data	
  into	
  five	
  industry	
  groups:	
  

• Manufacturers	
  (excluding	
  wineries	
  and	
  food	
  processors)	
  
• Food	
  processors	
  
• Wineries	
  
• Nursery	
  stock	
  and	
  tree	
  producers,	
  	
  
• Wholesale	
  and	
  retail	
  nurseries,	
  garden	
  centers,	
  and	
  farm	
  supply	
  stores	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
3	
  InfoGroup	
  collects	
  data	
  on	
  businesses	
  and	
  consumers	
  from	
  a	
  variety	
  of	
  sources,	
  including	
  business	
  directories,	
  annual	
  
reports,	
  phone	
  books,	
  county	
  courthouse	
  filings,	
  SEC	
  filings	
  and	
  other	
  sources.	
  Additional	
  information	
  on	
  InfoGroup	
  can	
  be	
  
found	
  at	
  http://www.infogroup.com/.	
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3.2 Supplement Database with Businesses Affiliated with Regional 
Trade Group Associations 

Business	
  name,	
  address,	
  and	
  description	
  from	
  the	
  trade	
  group	
  associations	
  listed	
  below	
  were	
  
compiled	
  into	
  the	
  database	
  to	
  augment	
  the	
  data	
  obtained	
  from	
  InfoUSA.	
  Because	
  it	
  is	
  possible	
  
that	
  some	
  firms	
  are	
  members	
  of	
  multiple	
  trade	
  associations,	
  the	
  database	
  was	
  screened	
  for	
  
duplicate	
  business	
  locations	
  to	
  ensure	
  that	
  only	
  a	
  single	
  record	
  existed	
  for	
  each	
  unique	
  
business	
  facility.	
  Businesses	
  were	
  also	
  screened	
  to	
  ensure	
  they	
  were	
  assigned	
  to	
  the	
  
appropriate	
  industry	
  category	
  (i.e.,	
  NAICS	
  code).	
  	
  

• American	
  Association	
  of	
  Meat	
  Processors	
  
• American	
  Dairy	
  Products	
  Institute	
  
• American	
  Frozen	
  Food	
  Institute	
  
• Oregon	
  Association	
  of	
  Nurseries	
  
• Bread	
  Bakers	
  Guild	
  of	
  America	
  
• Idaho	
  Grower	
  Shippers	
  Association	
  
• International	
  Dairy	
  Foods	
  Association	
  
• National	
  Frozen	
  Foods	
  Association	
  
• National	
  Potato	
  Council	
  
• Northwest	
  Food	
  Processors	
  Association	
  
• Organic	
  Trade	
  Association	
  
• Pacific	
  Northwest	
  Grain	
  &	
  Feed	
  Association	
  
• Pacific	
  Seafood	
  Processors	
  Association	
  
• Private	
  Label	
  Manufacturers	
  Association	
  
• Provender	
  Alliance	
  
• Snack	
  Food	
  Association	
  
• Washington	
  State	
  Potatoes	
  
• WAWGG	
  (Washington	
  Association	
  of	
  Wine	
  Grape	
  Growers)	
  
• WWIF	
  (Washington	
  Wine	
  Industry	
  Foundation)	
  

The	
  business	
  facilities	
  added	
  from	
  the	
  supplemental	
  sources	
  	
  were	
  primarily	
  from	
  the	
  winery,	
  
nursery,	
  and	
  food	
  processing	
  industry	
  sectors.	
  The	
  full	
  list	
  of	
  facilities	
  gathered	
  from	
  trade	
  
group	
  associations	
  included	
  about	
  3,200	
  businesses.	
  After	
  screening	
  the	
  list	
  for	
  duplicates	
  and	
  
firms	
  outside	
  the	
  targeted	
  industries,	
  we	
  supplemented	
  each	
  record	
  with	
  data	
  on	
  employment	
  
and	
  industry	
  from	
  Manta,	
  an	
  internet-­‐based	
  small-­‐business	
  directory.4	
  After	
  screening	
  these	
  
records	
  against	
  business	
  facilities	
  already	
  in	
  the	
  database,	
  we	
  were	
  able	
  to	
  add	
  828	
  records	
  to	
  
the	
  primary	
  InfoUSA	
  database.	
  	
  
The	
  resultant	
  database	
  consists	
  of	
  more	
  than	
  18,000	
  Northwest	
  business	
  facilities.	
  Although	
  it	
  
would	
  be	
  difficult	
  to	
  determine	
  the	
  exact	
  proportion	
  of	
  businesses	
  within	
  the	
  industry	
  sectors	
  
of	
  interest	
  the	
  database	
  represents,	
  we	
  believe	
  it	
  to	
  be	
  comprehensive.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
4	
  www.manta.com.	
  



	
  

Evergreen Economics	
   	
   	
   	
   	
  	
  10	
  

3.3 Identify Utilities by Geography 
Evergreen	
  Economics	
  geocoded	
  all	
  facility	
  addresses	
  in	
  the	
  business	
  database.	
  Geocoding	
  is	
  
the	
  process	
  of	
  matching	
  postal	
  address	
  data	
  with	
  a	
  geographic	
  location	
  on	
  a	
  map.	
  The	
  address	
  
data	
  are	
  matched	
  to	
  a	
  large	
  online	
  database	
  of	
  known	
  address	
  locations	
  maintained	
  by	
  the	
  
Environmental	
  and	
  Social	
  Research	
  Institute	
  (ESRI)	
  for	
  commercial	
  and	
  educational	
  purposes	
  
such	
  as	
  marketing,	
  routing,	
  and	
  demographic	
  research.	
  The	
  online	
  database	
  is	
  continually	
  
updated	
  with	
  new	
  streets	
  and	
  address	
  locations.	
  

In	
  some	
  instances,	
  the	
  full	
  postal	
  address	
  record	
  does	
  not	
  provide	
  a	
  precise	
  match	
  to	
  the	
  
online	
  address	
  locator	
  due	
  to	
  misspellings	
  or	
  the	
  use	
  of	
  an	
  alternate	
  street	
  name.	
  If	
  an	
  address	
  
did	
  not	
  match,	
  the	
  business	
  facility	
  was	
  geocoded	
  based	
  solely	
  on	
  its	
  nine	
  digit	
  ZIP	
  Code,	
  a	
  
level	
  of	
  precision	
  equal	
  to	
  roughly	
  a	
  city	
  block.	
  If	
  the	
  nine	
  digit	
  ZIP	
  Code	
  still	
  did	
  not	
  produce	
  a	
  
match,	
  the	
  business	
  was	
  geocoded	
  to	
  the	
  center	
  of	
  its	
  five-­‐digit	
  ZIP	
  Code.	
  While	
  not	
  precise,	
  
five	
  digit	
  urban	
  ZIP	
  Code	
  boundaries	
  are	
  generally	
  much	
  smaller	
  than	
  utility	
  boundaries	
  and	
  
provide	
  sufficient	
  precision	
  for	
  this	
  project.	
  

We	
  matched	
  the	
  majority	
  of	
  the	
  business	
  addresses	
  to	
  records	
  in	
  the	
  address	
  locator	
  data	
  file.	
  
Of	
  the	
  more	
  than	
  18,000	
  records	
  in	
  the	
  business	
  database,	
  only	
  two	
  business	
  addresses	
  failed	
  
to	
  match	
  the	
  online	
  database.	
  The	
  majority	
  of	
  records	
  matched	
  based	
  on	
  exact	
  address,	
  with	
  
only	
  about	
  5	
  percent	
  matching	
  based	
  solely	
  on	
  the	
  five-­‐digit	
  ZIP	
  Code.	
  	
  

After	
  completing	
  the	
  geocode,	
  the	
  businesses	
  were	
  overlaid	
  on	
  the	
  three	
  utility	
  geographic	
  
boundary	
  files	
  provided	
  by	
  BPA	
  geographic	
  systems	
  staff.	
  Each	
  boundary	
  file	
  was	
  associated	
  
with	
  one	
  of	
  the	
  three	
  utility	
  types:	
  investor	
  owned,	
  public,	
  or	
  tribal.	
  The	
  ArcGIS	
  mapping	
  
environment	
  was	
  used	
  to	
  conduct	
  the	
  mapping	
  overlay.	
  A	
  dataset	
  of	
  business	
  addresses	
  and	
  
corresponding	
  utility	
  boundaries	
  was	
  constructed	
  using	
  the	
  ArcGIS	
  Intersect	
  tool.	
  Fewer	
  than	
  
2	
  percent	
  of	
  all	
  addresses—all	
  located	
  in	
  central	
  and	
  eastern	
  Montana—did	
  not	
  match	
  any	
  
utility	
  boundaries	
  because	
  they	
  fell	
  outside	
  the	
  BPA	
  service	
  area.	
  

3.4 Verify Information in the Database of Business Facilities 
We	
  conducted	
  a	
  telephone	
  survey	
  on	
  a	
  sample	
  of	
  business	
  facilities	
  contained	
  in	
  the	
  database	
  
to	
  verify	
  business	
  name,	
  address,	
  contact	
  information,	
  and	
  utility.	
  In	
  addition,	
  where	
  
applicable,	
  we	
  used	
  information	
  obtained	
  through	
  the	
  survey	
  to	
  fill	
  in	
  gaps	
  in	
  the	
  database.	
  

Develop Sample Design of Business Facilities  

In	
  this	
  section,	
  we	
  provide	
  an	
  overview	
  of	
  the	
  project	
  sample	
  design.	
  We	
  describe	
  the	
  sample	
  
design	
  in	
  detail	
  in	
  Appendix	
  C.	
  

Distribution of Businesses by State and Urban/Rural Designation 

To	
  identify	
  the	
  level	
  of	
  urbanization	
  in	
  which	
  each	
  business	
  is	
  located,	
  Evergreen	
  Economics	
  
used	
  the	
  Rural-­‐Urban	
  Continuum	
  Codes	
  (RUCC)	
  generated	
  by	
  the	
  Economic	
  Research	
  Service	
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at	
  the	
  US	
  Department	
  of	
  Agriculture.	
  The	
  Rural-­‐Urban	
  Continuum	
  Codes	
  are	
  delineated	
  by	
  zip	
  
code.	
  Evergreen	
  Economics	
  merged	
  the	
  list	
  of	
  Codes	
  into	
  the	
  business	
  database	
  to	
  designate	
  
the	
  appropriate	
  RUCC	
  for	
  each	
  facility.	
  	
  NEEA	
  asked	
  us	
  to	
  designate	
  each	
  facility	
  as	
  rural	
  or	
  
urban	
  based	
  on	
  the	
  value	
  its	
  RUCC	
  code	
  as	
  follows:	
  

• RUCC	
  1-­‐5	
  =	
  Urban;	
  
• RUCC	
  6-­‐9	
  =	
  Rural	
  

Error!	
  Reference	
  source	
  not	
  found.	
  shows	
  the	
  distribution	
  of	
  facilities	
  across	
  the	
  four	
  states	
  
and	
  by	
  rural-­‐urban	
  designation.	
  At	
  the	
  regional	
  level,	
  facilities	
  are	
  heavily	
  concentrated	
  in	
  
urban	
  areas	
  (88	
  percent),	
  however,	
  on	
  a	
  state-­‐by-­‐state	
  basis,	
  the	
  concentration	
  of	
  facilities	
  in	
  
urban	
  areas	
  ranges	
  from	
  a	
  low	
  of	
  63	
  percent	
  in	
  Montana,	
  to	
  a	
  high	
  of	
  95	
  percent	
  in	
  
Washington.	
  	
  

Table 4: Distribution of Business Facilities by State and Rural-Urban Designation 

State	
  

Urban	
   Rural	
   Total	
  

Facilities	
  
Row	
  

Percent	
   Facilities	
  
Row	
  	
  

Percent	
   Facilities	
  
Column	
  
Percent	
  

Idaho	
   1,616	
   71%	
   675	
   29%	
   2,291	
   12.5%	
  

Montana	
   1,173	
   63%	
   686	
   37%	
   1,859	
   10.2%	
  

Oregon	
   5,738	
   93%	
   406	
   7%	
   6,144	
   33.6%	
  

Washington	
   7,589	
   95%	
   424	
   55	
   8,013	
   43.8%	
  

Northwest	
   16,116	
   88%	
   2,191	
   12%	
   18,307	
   100%	
  
Sources:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
  and	
  industry	
  trade	
  associations.	
  

Consistent	
  with	
  the	
  greater	
  size	
  of	
  its	
  population	
  and	
  economy,	
  approximately	
  44	
  percent	
  of	
  
the	
  business	
  facilities	
  in	
  the	
  database	
  are	
  located	
  in	
  Washington.	
  	
  About	
  one-­‐third	
  of	
  facilities	
  
are	
  located	
  in	
  Oregon	
  and	
  fewer	
  than	
  one-­‐in-­‐four	
  are	
  located	
  in	
  either	
  Idaho	
  or	
  Montana.	
  	
  

Distribution of Businesses by Number of Employees 

The	
  majority	
  of	
  business	
  locations	
  (72	
  percent)	
  have	
  10	
  or	
  fewer	
  employees,	
  as	
  shown	
  in	
  
Table	
  5.	
  	
  As	
  employee	
  count	
  goes	
  up,	
  the	
  number	
  of	
  firms	
  drops	
  dramatically.	
  Based	
  on	
  the	
  
InfoUSA	
  and	
  Manta	
  data,	
  there	
  are	
  just	
  over	
  700	
  business	
  facilities	
  (within	
  the	
  designated	
  
industry	
  sectors)	
  in	
  the	
  Northwest	
  with	
  more	
  than	
  100	
  employees.	
  

Table 5: Distribution of Business Facilities by Size 
Number	
  of	
  Employees	
   Frequency	
   Percent	
  

10	
  or	
  Fewer	
   13,128	
   72%	
  
11	
  –	
  40	
   3,370	
   18%	
  

41	
  –	
  100	
   1,094	
   6%	
  

More	
  than	
  100	
   715	
   4%	
  
Total	
   18,307	
   100%	
  

Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup.	
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Figure	
  1	
  provides	
  another	
  representation	
  of	
  the	
  distribution	
  of	
  business	
  locations	
  by	
  
employee	
  count.	
  Approximately	
  50	
  percent	
  of	
  firms	
  have	
  fewer	
  than	
  five	
  employees	
  and,	
  
while	
  employee	
  counts	
  rise	
  from	
  there,	
  approximately	
  75	
  percent	
  of	
  firms	
  have	
  12	
  or	
  fewer	
  
employees,	
  90	
  percent	
  of	
  firms	
  have	
  40	
  or	
  fewer	
  employees,	
  and	
  about	
  95	
  percent	
  of	
  firms	
  
have	
  fewer	
  than	
  80	
  employees.	
  The	
  data	
  indicate	
  that	
  most	
  Northwest	
  businesses	
  in	
  the	
  
manufacturing	
  (and	
  other	
  industries	
  of	
  interest)	
  are	
  small	
  or	
  mid-­‐sized.	
  	
  

Figure 1: Distribution of Businesses by Number of Employees 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup.	
  

Determine Sample Size & Draw Sample 

The	
  purpose	
  of	
  the	
  survey	
  was	
  to	
  verify	
  business	
  information	
  contained	
  in	
  the	
  business	
  
database.	
  To	
  determine	
  the	
  sample	
  size	
  necessary	
  to	
  provide	
  an	
  approximate	
  95	
  percent	
  
confidence	
  with	
  a	
  relative	
  precision	
  of	
  +/-­‐	
  5	
  percent,	
  we	
  made	
  the	
  assumption	
  that	
  85	
  percent	
  
of	
  the	
  records	
  in	
  the	
  business	
  database	
  are	
  essentially	
  correct	
  and	
  that	
  only	
  15	
  percent	
  of	
  
records	
  have	
  one	
  or	
  more	
  variances	
  with	
  respect	
  to	
  the	
  reported	
  information.	
  This	
  is	
  referred	
  
to	
  as	
  proportion-­‐based	
  sampling	
  and	
  it	
  is	
  the	
  assumed	
  proportion—in	
  our	
  case	
  85	
  percent—
which	
  determines	
  how	
  large	
  of	
  a	
  sample	
  we	
  need	
  to	
  conduct	
  the	
  verification.	
  The	
  closer	
  the	
  
proportion	
  is	
  to	
  50	
  percent,	
  the	
  larger	
  the	
  sample	
  size	
  necessary	
  to	
  meet	
  a	
  defined	
  level	
  of	
  
confidence	
  and	
  precision.	
  We	
  assumed	
  85	
  percent	
  based	
  on	
  conversations	
  with	
  a	
  
representative	
  from	
  InfoGroup,	
  who	
  stated	
  that	
  approximately	
  15	
  percent	
  of	
  the	
  business	
  
contact	
  records	
  are	
  either	
  created,	
  deleted,	
  or	
  updated	
  with	
  new	
  information	
  each	
  year	
  as	
  new	
  
businesses	
  form,	
  existing	
  businesses	
  expand	
  or	
  contract,	
  business	
  facilities	
  move	
  location,	
  and	
  
ownership	
  and/or	
  leadership	
  of	
  businesses	
  change.	
  We	
  therefore	
  assumed	
  that	
  about	
  85	
  
percent	
  (100	
  percent	
  -­‐	
  15	
  percent)	
  of	
  business	
  records	
  are	
  accurate	
  at	
  any	
  given	
  time.	
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Based	
  on	
  our	
  analysis	
  of	
  the	
  facility-­‐level	
  data,	
  we	
  developed	
  individual	
  random	
  samples	
  
based	
  on	
  state,	
  urban/rural	
  designation,	
  and	
  size	
  of	
  firm	
  (based	
  on	
  number	
  of	
  employees).	
  
Developing	
  the	
  sample	
  design	
  based	
  on	
  the	
  following	
  three	
  factors	
  allowed	
  us	
  to	
  account	
  for	
  
the	
  factors	
  that	
  we	
  believe	
  may	
  contain	
  the	
  greatest	
  degree	
  of	
  variation.	
  	
  

• State—There	
  may	
  be	
  state-­‐to-­‐state	
  differences	
  in	
  the	
  quality	
  of	
  information	
  gathered	
  
by	
  InfoGroup	
  for	
  the	
  four	
  Northwest	
  states;	
  

• Urban-­‐Rural	
  Designation—There	
  may	
  be	
  differences	
  in	
  the	
  quality	
  of	
  the	
  information	
  
gathered	
  by	
  InfoGroup	
  based	
  on	
  the	
  facility	
  being	
  located	
  in	
  an	
  urban	
  or	
  rural	
  area;	
  

• Size	
  of	
  Firm—There	
  may	
  be	
  differences	
  in	
  the	
  quality	
  of	
  the	
  information	
  gathered	
  by	
  
InfoGroup	
  on	
  small	
  or	
  very	
  small	
  firms,	
  mid-­‐size	
  firms,	
  and	
  large	
  or	
  very	
  large	
  firms.	
  	
  

In	
  total,	
  we	
  created	
  24	
  sampling	
  strata:	
  	
  4	
  states	
  x	
  2	
  urban-­‐rural	
  designations	
  x	
  3	
  firm	
  sizes	
  =	
  
24	
  strata.5	
  Table	
  30	
  in	
  Appendix	
  C	
  shows	
  the	
  distribution	
  of	
  businesses	
  and	
  employees,	
  as	
  
well	
  as	
  the	
  target	
  sample	
  quotas	
  by	
  strata.6	
  This	
  sample	
  design	
  provides	
  us	
  with	
  a	
  level	
  of	
  
confidence	
  of	
  95	
  percent	
  with	
  a	
  relative	
  precision	
  of	
  5	
  percent	
  at	
  the	
  Northwest	
  level.7	
  

3.5 Develop and Implement Survey 
The	
  survey	
  instrument	
  is	
  presented	
  in	
  Appendix	
  D.	
  It	
  was	
  administered	
  by	
  phone	
  by	
  Quantum	
  
Market	
  Research	
  (QMR)	
  during	
  February	
  and	
  early	
  March	
  2012.	
  	
  

3.6 Analyze Survey Data 
Results	
  of	
  our	
  analysis	
  of	
  the	
  business	
  survey	
  are	
  presented	
  in	
  Chapter	
  4.	
  

3.7 Complete Database 
The	
  final	
  product,	
  in	
  addition	
  to	
  this	
  report,	
  is	
  the	
  business	
  facilities	
  database	
  with	
  any	
  edits	
  
related	
  to	
  the	
  results	
  of	
  the	
  phone	
  survey	
  of	
  a	
  sample	
  of	
  businesses.	
  Findings	
  from	
  the	
  survey	
  
are	
  not	
  extrapolated	
  to	
  other	
  records	
  in	
  the	
  database.	
  They	
  are	
  only	
  used	
  to	
  make	
  edits	
  to	
  
individual	
  records	
  in	
  the	
  database	
  based	
  on	
  survey	
  responses.	
  	
  	
  	
  	
  

3.8 Develop Estimates of Energy Consumption 
A	
  detailed	
  description	
  of	
  the	
  steps	
  we	
  followed	
  to	
  develop	
  energy	
  use	
  estimates	
  is	
  provided	
  in	
  
Appendix	
  B.	
  Below	
  we	
  describe	
  the	
  data	
  we	
  relied	
  on	
  to	
  develop	
  the	
  estimates	
  for	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
5	
  For	
  the	
  purposes	
  of	
  sampling,	
  we	
  consider	
  firm	
  sizes	
  of	
  0	
  –	
  10	
  employees,	
  11	
  –	
  40	
  employees,	
  and	
  41	
  –	
  999	
  employees	
  as	
  the	
  
three	
  firm	
  size	
  groups.	
  

6	
  We	
  refer	
  to	
  the	
  quotas	
  as	
  “target”	
  quotas	
  because,	
  while	
  our	
  goal	
  is	
  to	
  fill	
  each	
  quota	
  to	
  the	
  target	
  level,	
  it	
  is	
  not	
  necessary	
  to	
  
do	
  so	
  to	
  achieve	
  95/05	
  confidence/precision	
  at	
  the	
  regional	
  level.	
  

7	
  This	
  is	
  based	
  on	
  our	
  assumption	
  that	
  approximately	
  15%	
  of	
  the	
  records	
  in	
  the	
  business	
  database	
  contain	
  one	
  or	
  more	
  
variances	
  with	
  respect	
  to	
  business	
  name,	
  address,	
  contact	
  name,	
  or	
  employment.	
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manufacturing	
  businesses,	
  nurseries,	
  and	
  wholesalers	
  and	
  retailers	
  of	
  nursery,	
  florist,	
  and	
  
farm	
  supplies.	
  

There	
  are	
  no	
  published	
  sources	
  of	
  energy	
  consumption	
  data	
  that	
  can	
  be	
  applied	
  seamlessly	
  to	
  
each	
  facility	
  in	
  the	
  business	
  database.	
  To	
  develop	
  estimates	
  of	
  energy	
  use	
  we	
  relied	
  on	
  
published	
  sources	
  of	
  data	
  of	
  average	
  energy	
  consumption	
  by	
  industry	
  sector.	
  We	
  applied	
  
these	
  data	
  to	
  each	
  facility	
  in	
  the	
  database	
  based	
  on	
  industry	
  sector	
  and	
  employment	
  level.	
  	
  

Data Sources for Manufacturing Businesses 

The	
  single	
  most	
  comprehensive	
  source	
  of	
  energy	
  use	
  by	
  manufacturing	
  businesses	
  is	
  the	
  
Manufacturing	
  Energy	
  Consumption	
  Survey	
  (MECS)	
  data,	
  published	
  by	
  the	
  Energy	
  
Information	
  Administration	
  (EIA).	
  The	
  MECS	
  data	
  provide,	
  among	
  other	
  measures	
  of	
  energy	
  
consumption,	
  total	
  consumption	
  of	
  electricity,	
  natural	
  gas,	
  and	
  other	
  energy	
  sources	
  used	
  as	
  a	
  
fuel	
  by	
  manufacturing	
  subsector.	
  Estimates	
  of	
  energy	
  use	
  are	
  presented	
  as	
  both	
  the	
  average	
  
amount	
  of	
  energy	
  consumed	
  per	
  worker	
  and	
  the	
  average	
  amount	
  of	
  energy	
  consumed	
  per	
  
dollar	
  of	
  output.	
  	
  

The	
  MECS	
  data	
  are	
  aggregated	
  by	
  region.	
  Oregon,	
  Washington,	
  Montana,	
  and	
  Idaho	
  are	
  located	
  
in	
  the	
  “West"	
  region,	
  which	
  also	
  includes	
  California,	
  Alaska,	
  Arizona,	
  Colorado,	
  Nevada,	
  New	
  
Mexico,	
  Utah,	
  Wyoming,	
  and	
  Hawaii.	
  The	
  EIA	
  is	
  not	
  able	
  to	
  provide	
  state-­‐level	
  data	
  or	
  based	
  
on	
  a	
  sub-­‐region	
  of	
  the	
  west	
  (or	
  other)	
  region.	
  	
  	
  

The	
  most	
  recently	
  available	
  MECS	
  data	
  are	
  for	
  2006.	
  The	
  EIA	
  is	
  currently	
  conducting	
  surveys	
  
for	
  the	
  2010	
  MECS,	
  but	
  the	
  2010	
  data	
  will	
  not	
  be	
  available	
  until	
  the	
  last	
  quarter	
  of	
  2012.	
  The	
  
2006	
  MECS	
  dataset	
  provides	
  estimates	
  of	
  energy	
  use	
  per-­‐employee	
  and	
  per-­‐dollar	
  of	
  output	
  
for	
  each	
  of	
  the	
  three-­‐digit	
  NAICS	
  codes	
  in	
  manufacturing	
  as	
  well	
  as	
  for	
  many	
  4-­‐digit	
  NAICS	
  
codes,	
  and	
  a	
  smaller	
  number	
  of	
  the	
  5-­‐digit,	
  and	
  6-­‐digit	
  NAICS	
  codes.	
  The	
  degree	
  of	
  
disaggregation	
  reported	
  in	
  the	
  MECS	
  data	
  is	
  based	
  on	
  the	
  availability	
  of	
  survey	
  data	
  for	
  the	
  
particular	
  manufacturing	
  subsector.	
  	
  

Estimates	
  of	
  energy	
  use	
  per	
  employee	
  for	
  each	
  of	
  the	
  manufacturing	
  subsectors	
  for	
  2011	
  were	
  
developed	
  by	
  first	
  computing	
  the	
  average	
  annual	
  growth	
  rate	
  in	
  energy	
  use	
  per	
  employee	
  
between	
  2002	
  and	
  2006	
  for	
  the	
  U.S.	
  manufacturing	
  sector	
  and,	
  second,	
  applying	
  this	
  growth	
  
rate	
  to	
  the	
  average	
  energy	
  use	
  per	
  manufacturing	
  sub-­‐sector	
  for	
  2006.8	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
8	
  The	
  growth	
  rate	
  was	
  applied	
  as	
  follows:	
  2011	
  Estimate	
  of	
  Energy	
  Use	
  Per	
  Employee	
  =	
  (2006	
  Estimate	
  of	
  Energy	
  Use	
  Per	
  
Employee)	
  *	
  1.0219**5.	
  

Note	
  that	
  the	
  rate	
  of	
  growth	
  in	
  energy	
  use	
  per	
  employee	
  is	
  positive	
  (2.19%).	
  While	
  U.S.	
  manufacturing	
  became	
  more	
  energy	
  
efficient	
  between	
  2002	
  and	
  2006,	
  productivity	
  growth	
  in	
  manufacturing	
  has	
  been	
  capital-­‐using	
  (i.e.,	
  more	
  capital,	
  which	
  
requires	
  more	
  energy)	
  and	
  labor-­‐saving,	
  resulting	
  in	
  (positive)	
  growth	
  in	
  the	
  use	
  of	
  energy	
  on	
  a	
  per-­‐worker	
  basis.	
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Data Sources for Facilities in the Nursery Industry (NAICS 111421) 

We	
  are	
  not	
  aware	
  of	
  any	
  source	
  of	
  information—public	
  or	
  private—that	
  provides	
  estimates	
  of	
  
energy	
  use	
  for	
  this	
  industry	
  sector	
  at	
  the	
  state,	
  regional,	
  or	
  national	
  level.	
  Because	
  of	
  this,	
  to	
  
estimate	
  energy	
  use	
  for	
  these	
  facilities	
  we	
  assume	
  per-­‐worker	
  energy	
  use	
  for	
  the	
  nursery	
  
industry	
  is	
  the	
  same	
  as	
  the	
  per-­‐worker	
  energy	
  use	
  for	
  the	
  food	
  manufacturing	
  sector	
  (NAICS	
  
311).	
  We	
  recognize	
  that	
  using	
  per-­‐worker	
  energy	
  use	
  for	
  the	
  food	
  manufacturing	
  sector	
  as	
  a	
  
proxy	
  for	
  per-­‐worker	
  energy	
  use	
  by	
  nursery	
  facilities	
  represents	
  a	
  rough	
  estimate	
  of	
  energy	
  
use.9	
  Nevertheless,	
  we	
  believe	
  this	
  is	
  preferable	
  to	
  the	
  alternative—not	
  developing	
  estimates	
  
of	
  energy	
  use	
  for	
  nursery	
  facilities.	
  We	
  believe	
  it	
  is	
  also	
  important	
  to	
  note	
  that	
  quantifying	
  the	
  
reasonableness	
  of	
  this	
  assumption	
  would	
  require	
  analysis	
  beyond	
  the	
  scope	
  of	
  this	
  project.	
  
Such	
  an	
  analysis	
  would	
  likely	
  not	
  be	
  warranted	
  given	
  that	
  the	
  database	
  we	
  developed	
  for	
  this	
  
project,	
  which	
  is	
  comprised	
  of	
  more	
  than	
  18,000	
  facilities,	
  contains	
  only	
  98	
  facilities	
  in	
  the	
  
nursery	
  industry	
  sector.	
  	
  	
  	
  	
  

Data Sources for Wholesalers and Retailers of Nursery, Florist, and Farm 
Supplies  

For	
  the	
  nursery,	
  florist,	
  and	
  farm	
  supply	
  wholesale	
  and	
  retail	
  sectors,	
  electricity	
  and	
  natural	
  
gas	
  are	
  used	
  in	
  the	
  operation	
  of	
  greenhouses,	
  warehouse	
  and	
  retail	
  space,	
  and	
  office	
  space.	
  We	
  
are	
  not	
  aware	
  of	
  any	
  source	
  of	
  information—public	
  or	
  private—that	
  provides	
  direct	
  estimates	
  
of	
  energy	
  use	
  by	
  these	
  sectors.	
  However,	
  we	
  were	
  able	
  to	
  develop	
  estimates	
  of	
  energy	
  use	
  
based	
  on	
  the	
  National	
  level	
  estimates	
  of	
  the	
  average	
  number	
  of	
  square	
  feet	
  of	
  retail	
  and	
  
wholesale	
  space	
  per	
  worker	
  and	
  electricity	
  use	
  per	
  square	
  foot	
  for	
  these	
  sectors	
  based	
  on	
  data	
  
collected	
  and	
  analyzed	
  by	
  the	
  Energy	
  Information	
  Administration	
  through	
  the	
  Commercial	
  
Buildings	
  Energy	
  Consumption	
  Survey	
  (CBECS).	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
9	
  It	
  is	
  possible	
  that	
  per-­‐employee	
  energy	
  estimates	
  from	
  another	
  industry	
  sector	
  may	
  provide	
  a	
  better	
  proxy	
  for	
  per-­‐
employee	
  energy	
  use	
  for	
  the	
  nursery	
  industry.	
  We	
  chose	
  NAICS	
  311	
  because	
  it	
  is	
  a	
  broad	
  category	
  (i.e.,	
  3-­‐digit)	
  and	
  because	
  it	
  
is	
  tangentially	
  related	
  to	
  the	
  agriculture	
  industry.	
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4 Results 
We	
  present	
  a	
  summary	
  of	
  the	
  database,	
  including	
  the	
  number	
  of	
  business	
  facilities	
  and	
  
estimated	
  employment	
  by	
  industry	
  sector,	
  estimates	
  of	
  annual	
  energy	
  consumption	
  for	
  2011	
  
by	
  industry	
  sector,	
  and	
  estimates	
  of	
  energy	
  use	
  by	
  state	
  in	
  Section	
  4.1.	
  We	
  present	
  findings	
  
from	
  the	
  business	
  survey	
  and	
  discuss	
  the	
  implications	
  of	
  these	
  findings	
  on	
  the	
  overall	
  
database	
  of	
  business	
  facilities	
  in	
  section	
  4.2.	
  	
  

4.1 Facilities, Employment, and Estimated Energy Usage 
The	
  business	
  facility	
  database	
  is	
  comprised	
  of	
  just	
  over	
  18,300	
  business	
  facilities	
  in	
  the	
  
Northwest.	
  For	
  each	
  facility,	
  we	
  obtained	
  an	
  estimate	
  of	
  employment	
  as	
  part	
  of	
  the	
  database	
  
purchased	
  from	
  InfoGroup	
  or	
  gathered	
  it	
  from	
  the	
  Mantas	
  website.	
  Employment,	
  along	
  with	
  
industry	
  sector,	
  is	
  necessary	
  to	
  compute	
  the	
  estimates	
  of	
  energy	
  use	
  by	
  each	
  facility.	
  Each	
  
record	
  in	
  the	
  database	
  contains	
  information	
  for	
  the	
  following	
  variables:	
  

• ID,	
  a	
  unique	
  identifier	
  assigned	
  by	
  Evergreen	
  Economics	
  
• Company	
  Name	
   	
  
• Address	
  of	
  the	
  facility	
  address,	
  including	
  city,	
  state,	
  and	
  zip	
  code	
  
• Name	
  of	
  the	
  facility	
  or	
  firm	
  contact	
  
• Phone	
  number	
  of	
  contact	
  person	
  
• Title	
  of	
  contact	
  person	
  (where	
  available)	
  
• Indicator	
  of	
  whether	
  the	
  facility	
  is	
  a	
  “headquarters,”	
  “branch,”	
  or	
  “single	
  location"	
  	
  
• Estimated	
  number	
  of	
  employees	
  at	
  the	
  location	
  
• Estimated	
  annual	
  value	
  of	
  sales	
  at	
  the	
  location	
  or	
  business	
  	
  
• NAICS	
  (North	
  American	
  Industrial	
  Classification)	
  industry	
  code	
  of	
  business	
  
• Primary	
  business	
  activity	
  of	
  the	
  firm	
  
• Electrical	
  utility	
  serving	
  (or	
  likely	
  serving	
  the	
  facility)	
  
• Alternative	
  electrical	
  utility	
  if	
  area	
  is	
  served	
  by	
  more	
  than	
  one	
  electrical	
  utility	
  
• Rural-­‐urban	
  code	
  (RUCC)	
  provided	
  by	
  NEEA	
  
• Rural-­‐Urban	
  indicator	
  based	
  on	
  RUCC	
  	
  
• Total	
  kWh	
  estimated	
  to	
  have	
  been	
  used	
  at	
  facility	
  in	
  2011	
  
• Total	
  natural	
  gas	
  (in	
  MCF)	
  estimated	
  to	
  have	
  been	
  used	
  at	
  facility	
  in	
  2011	
  
• Total	
  other	
  energy	
  sources	
  (in	
  MMBTU)	
  at	
  facility	
  in	
  2011	
  (in	
  MMBTU)	
  
• Total	
  all	
  energy	
  estimated	
  to	
  have	
  been	
  used	
  in	
  2011	
  (in	
  MMBTU)	
  

Table	
  6	
  shows	
  the	
  NAICS	
  code,	
  number	
  of	
  facilities	
  and	
  estimated	
  employment	
  for	
  each	
  
industry	
  sector	
  captured	
  in	
  the	
  database.	
  The	
  largest	
  sector	
  with	
  respect	
  to	
  employment	
  is	
  
food	
  manufacturing	
  with	
  estimated	
  employment	
  for	
  2011	
  of	
  113,207	
  persons	
  employed	
  at	
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2,104	
  facilities	
  across	
  the	
  four	
  Northwest	
  states.	
  The	
  food	
  manufacturing	
  industry	
  represents	
  
approximately	
  one-­‐in-­‐six	
  of	
  the	
  estimated	
  645,247	
  persons	
  employed	
  at	
  the	
  18,307	
  facilities.	
  

Table 6: Count of Business Facilities and Employment by Industry Sector 
Industry	
  Sector	
   NAICS	
  Code	
   Facilities	
   Employment	
  

Nursery	
  and	
  Tree	
  Production	
   111421	
  	
   98	
   749	
  
Food	
  Manufacturing	
   	
  311	
  	
   2,104	
   113,207	
  
Beverage	
  &	
  Tobacco	
  Product	
  Manufacturing	
   	
  312	
  	
   849	
   15,307	
  
Textile	
  Mills	
   	
  313	
  	
   75	
   2,606	
  
Textile	
  Product	
  Mills	
   	
  314	
  	
   279	
   2,166	
  
Apparel	
  Manufacturing	
   	
  315	
  	
   83	
   1,048	
  
Leather	
  and	
  Allied	
  Product	
  Manufacturing	
   	
  316	
  	
   89	
   39,134	
  
Wood	
  Products	
  Manufacturing	
   	
  321	
  	
   1,046	
   69,346	
  
Paper	
  Manufacturing	
   	
  322	
  	
   213	
   30,673	
  
Petroleum	
  &	
  Coal	
  Products	
  Manufacturing	
   	
  324	
  	
   90	
   4,997	
  
Chemical	
  Manufacturing	
   	
  325	
  	
   408	
   12,701	
  
Plastics	
  &	
  Rubber	
  Products	
  Manufacturing	
   	
  326	
  	
   346	
   8,708	
  
Nonmetallic	
  Mineral	
  Products	
  Manufacturing	
   	
  327	
  	
   585	
   20,997	
  
Primary	
  Metal	
  Manufacturing	
   	
  331	
  	
   206	
   26,472	
  
Fabricated	
  Metal	
  Products	
  Manufacturing	
   	
  332	
  	
   2,280	
   54,218	
  
Machinery	
  Manufacturing	
   	
  333	
  	
   1,253	
   40,856	
  
Computer	
  &	
  Electronic	
  Products	
  Manufacturing	
   	
  334	
  	
   621	
   47,927	
  
Electrical	
  Equip.,	
  Appliance/Component	
  Manufac.	
   	
  335	
  	
   268	
   4,442	
  
Transportation	
  Equipment	
  Manufacturing	
   	
  336	
  	
   585	
   65,256	
  
Furniture	
  &	
  Related	
  Products	
  Manufacturing	
   	
  337	
  	
   1,417	
   13,370	
  
Miscellaneous	
  Manufacturing	
   	
  339	
  	
   2,664	
   34,195	
  
Farm,	
  Flower,	
  Nursery,	
  &	
  Florist	
  Supply	
  Wholesale	
   	
  424910,	
  424930	
  	
   1,269	
   17,347	
  
Nursery,	
  Garden,	
  and	
  Farm	
  Supply	
  Stores	
   444220	
   1,380	
   13,993	
  
Refrigerated	
  Warehousing	
  and	
  Storage	
   493120	
   99	
   5,532	
  
All	
  Sectors	
   	
  	
   18,307	
   645,247	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Table	
  7	
  shows	
  estimated	
  electricity	
  usage	
  by	
  each	
  industry	
  sector	
  for	
  2011.	
  At	
  10,423	
  GWh	
  
and	
  4,172	
  GWh,	
  respectively,	
  the	
  paper	
  manufacturing	
  and	
  food	
  manufacturing	
  sectors	
  are	
  the	
  
largest	
  consumers	
  of	
  electricity	
  in	
  the	
  Northwest.	
  The	
  lower	
  and	
  upper	
  bounds	
  of	
  the	
  90	
  
percent	
  confidence	
  intervals	
  are	
  based	
  on	
  industry-­‐specific	
  relative	
  standard	
  errors	
  published	
  
by	
  the	
  EIA	
  and	
  should	
  be	
  viewed	
  as	
  approximate	
  lower	
  and	
  upper	
  bounds	
  of	
  energy	
  use.	
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Table 7: Total Estimated Annual Electricity Use by Industry Sector, 2011 

Industry	
  Sector	
  

Total	
  	
  
Electricity	
  	
  
(GWh)	
  

Lower	
  90%	
  
Electricity	
  
(GWh)	
  

Upper	
  90%	
  
Electricity	
  
(GWh)	
  

Nursery	
  and	
  Tree	
  Production	
   91.2	
   76.6	
   105.8	
  
Food	
  Manufacturing	
   4,171.6	
   3,141.4	
   5,201.7	
  
Beverage	
  &	
  Tobacco	
  Product	
  Manufacturing	
   546.4	
   419.7	
   673.2	
  
Textile	
  Mills	
   178.2	
   	
  -­‐	
  	
  	
  	
   470.5	
  
Textile	
  Product	
  Mills	
   19.9	
   7.8	
   32.1	
  
Apparel	
  Manufacturing	
   7.4	
   3.6	
   11.2	
  
Leather	
  and	
  Allied	
  Product	
  Manufacturing	
   5.8	
   2.4	
   9.1	
  
Wood	
  Products	
  Manufacturing	
   4,243.0	
   3,218.0	
   5,268.0	
  
Paper	
  Manufacturing	
   10,423.0	
   7,796.4	
   13,049.6	
  
Petroleum	
  &	
  Coal	
  Products	
  Manufacturing	
   1,408.0	
   1,058.8	
   1,757.2	
  
Chemical	
  Manufacturing	
   2,973.0	
   2,189.4	
   3,756.6	
  
Plastics	
  &	
  Rubber	
  Products	
  Manufacturing	
   715.2	
   474.9	
   955.5	
  
Nonmetallic	
  Mineral	
  Products	
  Manufacturing	
   3,556.1	
   2,307.6	
   4,804.6	
  
Primary	
  Metal	
  Manufacturing	
   1,007.0	
   920.7	
   1,093.3	
  
Fabricated	
  Metal	
  Products	
  Manufacturing	
   1,947.0	
   1,285.0	
   2,609.0	
  
Machinery	
  Manufacturing	
   919.5	
   478.1	
   1,360.9	
  
Computer	
  &	
  Electronic	
  Products	
  Manufacturing	
   1,362.0	
   1,067.2	
   1,656.8	
  
Electrical	
  Equip.,	
  Appliance/Component	
  Manufac.	
   226.7	
   75.7	
   377.7	
  
Transportation	
  Equipment	
  Manufacturing	
   1,818.0	
   1,519.3	
   2,116.7	
  
Furniture	
  &	
  Related	
  Products	
  Manufacturing	
   163.0	
   76.3	
   249.8	
  
Miscellaneous	
  Manufacturing	
   439.2	
   244.2	
   634.1	
  
Farm,	
  Flower,	
  Nursery,	
  &	
  Florist	
  Supply	
  Wholesale	
   256.9	
   192.7	
   321.1	
  
Nursery,	
  Garden,	
  and	
  Farm	
  Supply	
  Stores	
   229.8	
   172.3	
   287.2	
  
Refrigerated	
  Warehousing	
  and	
  Storage	
   1,424.0	
   1,068.0	
   1,780.0	
  
All	
  Sectors	
   38,131.9	
   27,796.2	
   48,581.7	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  
*Based	
  on	
  analysis	
  by	
  Evergreen	
  Economics	
  and	
  described	
  in	
  Appendix	
  B.	
  

	
  

Table	
  8	
  shows	
  estimated	
  natural	
  gas	
  consumption	
  by	
  each	
  industry	
  sector	
  for	
  2011.	
  At	
  16,637	
  
MMCF	
  the	
  food	
  manufacturing	
  sectors	
  is	
  one	
  of	
  the	
  largest	
  consumers	
  of	
  natural	
  gas	
  in	
  the	
  
Northwest.	
  Other	
  major	
  consumers	
  of	
  natural	
  gas	
  include	
  the	
  paper	
  manufacturing	
  industry,	
  
nonmetallic	
  mineral	
  products	
  manufacturing	
  industry,	
  and	
  the	
  petroleum	
  and	
  coal	
  products	
  
manufacturing	
  industry.	
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Table 8: Total Estimated Annual Natural Gas Use by Industry Sector, 2011 

Industry	
  Sector	
  
Total	
  Natural	
  Gas	
  

(MCF)	
  

Lower	
  90%	
  
Natural	
  Gas	
  

(MCF)	
  

Upper	
  90%	
  
Natural	
  Gas	
  

(MCF)	
  
Nursery	
  and	
  Tree	
  Production	
   	
  358,143	
  	
   	
  300,820	
  	
   	
  415,466	
  	
  
Food	
  Manufacturing	
   	
  16,636,519	
  	
   	
  12,588,887	
  	
   	
  20,684,151	
  	
  
Beverage	
  &	
  Tobacco	
  Product	
  Manufacturing	
   	
  899,210	
  	
   	
  690,540	
  	
   	
  1,107,880	
  	
  
Textile	
  Mills	
   	
  226,164	
  	
   	
  -­‐	
  	
  	
  	
   	
  597,078	
  	
  
Textile	
  Product	
  Mills	
   	
  101,961	
  	
   	
  39,996	
  	
   	
  163,926	
  	
  
Apparel	
  Manufacturing	
   	
  2,373	
  	
   	
  1,134	
  	
   	
  3,612	
  	
  
Leather	
  and	
  Allied	
  Product	
  Manufacturing	
   	
  7,406	
  	
   	
  3,075	
  	
   	
  11,737	
  	
  
Wood	
  Products	
  Manufacturing	
   	
  3,960,653	
  	
   	
  2,887,829	
  	
   	
  5,033,477	
  	
  
Paper	
  Manufacturing	
   	
  32,364,187	
  	
   	
  24,208,416	
  	
   	
  40,519,958	
  	
  
Petroleum	
  &	
  Coal	
  Products	
  Manufacturing	
   	
  14,830,473	
  	
   	
  11,152,516	
  	
   	
  18,508,430	
  	
  
Chemical	
  Manufacturing	
   	
  8,091,436	
  	
   	
  6,590,869	
  	
   	
  9,592,003	
  	
  
Plastics	
  &	
  Rubber	
  Products	
  Manufacturing	
   	
  282,831	
  	
   	
  187,764	
  	
   	
  377,898	
  	
  
Nonmetallic	
  Mineral	
  Products	
  Manufacturing	
   	
  17,849,088	
  	
   	
  13,096,254	
  	
   	
  22,601,922	
  	
  
Primary	
  Metal	
  Manufacturing	
   	
  1,246,637	
  	
   	
  1,104,008	
  	
   	
  1,389,266	
  	
  
Fabricated	
  Metal	
  Products	
  Manufacturing	
   	
  2,210,049	
  	
   	
  1,458,525	
  	
   	
  2,961,576	
  	
  
Machinery	
  Manufacturing	
   	
  471,243	
  	
   	
  245,190	
  	
   	
  697,296	
  	
  
Computer	
  &	
  Electronic	
  Products	
  Manufacturing	
   	
  787,886	
  	
   	
  612,521	
  	
   	
  963,251	
  	
  
Electrical	
  Equip.,	
  Appliance/Component	
  Manufac.	
   	
  270,666	
  	
   	
  90,425	
  	
   	
  450,907	
  	
  
Transportation	
  Equipment	
  Manufacturing	
   	
  2,057,034	
  	
   	
  1,707,113	
  	
   	
  2,406,955	
  	
  
Furniture	
  &	
  Related	
  Products	
  Manufacturing	
   	
  103,954	
  	
   	
  48,610	
  	
   	
  159,298	
  	
  
Miscellaneous	
  Manufacturing	
   	
  186,879	
  	
   	
  103,971	
  	
   	
  269,787	
  	
  
Farm,	
  Flower,	
  Nursery,	
  &	
  Florist	
  Supply	
  Wholesale	
   	
  710,361	
  	
   	
  532,771	
  	
   	
  887,951	
  	
  
Nursery,	
  Garden,	
  and	
  Farm	
  Supply	
  Stores	
   	
  516,576	
  	
   	
  387,432	
  	
   	
  645,720	
  	
  
Refrigerated	
  Warehousing	
  and	
  Storage	
   	
  -­‐	
  	
  	
  	
   	
  -­‐	
  	
  	
  	
   	
  -­‐	
  	
  	
  	
  
All	
  Sectors	
   	
  104,171,729	
  	
   	
  78,038,666	
  	
   	
  130,449,545	
  	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Table	
  9	
  shows	
  total	
  estimated	
  energy	
  usage	
  for	
  all	
  sources	
  by	
  each	
  industry	
  sector	
  for	
  2011.	
  
At	
  208,718	
  BBTU	
  and	
  77,798	
  BBTU,	
  respectively,	
  the	
  paper	
  manufacturing	
  and	
  the	
  petroleum	
  
and	
  coal	
  products	
  manufacturing	
  sectors	
  are	
  the	
  largest	
  energy	
  consumers	
  in	
  the	
  Northwest.	
  
While	
  the	
  	
  food	
  manufacturing	
  industry	
  is	
  the	
  largest	
  consumer	
  of	
  electricity	
  and	
  second	
  
largest	
  consumer	
  of	
  natural	
  gas	
  in	
  the	
  Northwest,	
  these	
  other	
  sectors	
  use	
  far	
  more	
  other	
  
energy	
  in	
  their	
  processes.	
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Table 9: Total Estimated Annual Energy Use by Industry Sector, 2011 

Industry	
  Sector	
  
Total	
  All	
  Energy	
  

(MMBTU)	
  

Lower	
  90%	
  All	
  
Energy	
  	
  

(MM	
  BTU)	
  

Upper	
  90%	
  All	
  
Energy	
  

(MMBTU)	
  
Nursery	
  and	
  Tree	
  Production	
   	
  781,184	
  	
   	
  656,194	
  	
   	
  906,173	
  	
  
Food	
  Manufacturing	
   	
  36,600,336	
  	
   	
  27,967,559	
  	
   	
  45,233,112	
  	
  
Beverage	
  &	
  Tobacco	
  Product	
  Manufacturing	
   	
  4,282,421	
  	
   	
  3,288,899	
  	
   	
  5,275,943	
  	
  
Textile	
  Mills	
   	
  1,039,530	
  	
   	
  -­‐	
  	
  	
  	
   	
  2,744,360	
  	
  
Textile	
  Product	
  Mills	
   	
  234,968	
  	
   	
  92,107	
  	
   	
  377,828	
  	
  
Apparel	
  Manufacturing	
   	
  27,603	
  	
   	
  13,305	
  	
   	
  41,902	
  	
  
Leather	
  and	
  Allied	
  Product	
  Manufacturing	
   	
  36,306	
  	
   	
  15,031	
  	
   	
  57,582	
  	
  
Wood	
  Products	
  Manufacturing	
   	
  36,087,710	
  	
   	
  28,995,005	
  	
   	
  43,180,414	
  	
  
Paper	
  Manufacturing	
   	
  208,718,235	
  	
   	
  156,121,240	
  	
   	
  261,315,231	
  	
  
Petroleum	
  &	
  Coal	
  Products	
  Manufacturing	
   	
  77,797,642	
  	
   	
  58,503,827	
  	
   	
  97,091,457	
  	
  
Chemical	
  Manufacturing	
   	
  22,516,810	
  	
   	
  17,185,566	
  	
   	
  27,848,053	
  	
  
Plastics	
  &	
  Rubber	
  Products	
  Manufacturing	
   	
  2,773,942	
  	
   	
  1,841,897	
  	
   	
  3,705,986	
  	
  
Nonmetallic	
  Mineral	
  Products	
  Manufacturing	
   	
  48,921,320	
  	
   	
  33,214,193	
  	
   	
  64,628,447	
  	
  
Primary	
  Metal	
  Manufacturing	
   	
  4,978,181	
  	
   	
  4,498,899	
  	
   	
  5,457,463	
  	
  
Fabricated	
  Metal	
  Products	
  Manufacturing	
   	
  8,997,763	
  	
   	
  5,938,523	
  	
   	
  12,057,002	
  	
  
Machinery	
  Manufacturing	
   	
  3,837,484	
  	
   	
  1,995,492	
  	
   	
  5,679,477	
  	
  
Computer	
  &	
  Electronic	
  Products	
  Manufacturing	
   	
  5,565,859	
  	
   	
  4,358,830	
  	
   	
  6,772,887	
  	
  
Electrical	
  Equip.,	
  Appliance/Component	
  Manufac.	
   	
  1,067,745	
  	
   	
  356,627	
  	
   	
  1,778,863	
  	
  
Transportation	
  Equipment	
  Manufacturing	
   	
  8,466,192	
  	
   	
  7,063,206	
  	
   	
  9,869,179	
  	
  
Furniture	
  &	
  Related	
  Products	
  Manufacturing	
   	
  726,930	
  	
   	
  340,203	
  	
   	
  1,113,657	
  	
  
Miscellaneous	
  Manufacturing	
   	
  1,776,738	
  	
   	
  987,867	
  	
   	
  2,565,610	
  	
  
Farm,	
  Flower,	
  Nursery,	
  &	
  Florist	
  Supply	
  Wholesale	
   	
  1,606,015	
  	
   	
  1,204,511	
  	
   	
  2,007,518	
  	
  
Nursery,	
  Garden,	
  and	
  Farm	
  Supply	
  Stores	
   	
  1,314,406	
  	
   	
  985,804	
  	
   	
  1,643,007	
  	
  
Refrigerated	
  Warehousing	
  and	
  Storage	
   	
  4,858,873	
  	
   	
  3,644,155	
  	
   	
  6,073,591	
  	
  
All	
  Sectors	
   	
  483,014,193	
  	
   	
  359,268,943	
  	
   	
  607,424,743	
  	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Table	
  10	
  shows	
  estimates	
  of	
  the	
  share	
  of	
  energy	
  consumed	
  by	
  energy	
  sources	
  for	
  each	
  of	
  the	
  
industry	
  sectors.	
  Based	
  on	
  information	
  from	
  the	
  EIA,	
  the	
  largest	
  source	
  of	
  energy	
  consumed	
  in	
  
manufacturing	
  is	
  from	
  sources	
  other	
  than	
  (net)	
  electricity	
  generation	
  and	
  natural	
  gas.	
  These	
  
other	
  sources	
  include	
  coal,	
  petroleum	
  products,	
  and	
  on-­‐site	
  co-­‐generation	
  of	
  electricity	
  and/or	
  
steam.	
  While	
  there	
  are	
  only	
  a	
  few	
  industry	
  sectors	
  that	
  are	
  major	
  consumers	
  of	
  other	
  energy	
  
sources,	
  such	
  as	
  wood	
  products,	
  paper,	
  and	
  oil	
  and	
  coal	
  products	
  manufacturing,	
  these	
  
industries,	
  are	
  highly	
  energy	
  intensive	
  and,	
  therefore,	
  drive	
  up	
  the	
  overall	
  share	
  that	
  other	
  
energy	
  represents	
  of	
  total	
  energy	
  use	
  in	
  the	
  region.	
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Table 10: Estimated Share of Total Energy Use by Source and Industry Sector, 2011 

Industry	
  Sector	
  
Percent	
  	
  
Electricity	
  

Percent	
  	
  
Natural	
  Gas	
  

Percent	
  
Other	
  Energy	
  

Nursery	
  and	
  Tree	
  Production	
   40%	
   47%	
   13%	
  
Food	
  Manufacturing	
   39%	
   47%	
   14%	
  
Beverage	
  &	
  Tobacco	
  Product	
  Manufacturing	
   44%	
   22%	
   35%	
  
Textile	
  Mills	
   59%	
   22%	
   19%	
  
Textile	
  Product	
  Mills	
   29%	
   45%	
   26%	
  
Apparel	
  Manufacturing	
   91%	
   9%	
   0%	
  
Leather	
  and	
  Allied	
  Product	
  Manufacturing	
   54%	
   21%	
   25%	
  
Wood	
  Products	
  Manufacturing	
   40%	
   11%	
   49%	
  
Paper	
  Manufacturing	
   17%	
   16%	
   67%	
  
Petroleum	
  &	
  Coal	
  Products	
  Manufacturing	
   6%	
   20%	
   74%	
  
Chemical	
  Manufacturing	
   45%	
   37%	
   18%	
  
Plastics	
  &	
  Rubber	
  Products	
  Manufacturing	
   88%	
   10%	
   2%	
  
Nonmetallic	
  Mineral	
  Products	
  Manufacturing	
   25%	
   37%	
   38%	
  
Primary	
  Metal	
  Manufacturing	
   69%	
   26%	
   5%	
  
Fabricated	
  Metal	
  Products	
  Manufacturing	
   74%	
   25%	
   1%	
  
Machinery	
  Manufacturing	
   82%	
   13%	
   6%	
  
Computer	
  &	
  Electronic	
  Products	
  Manufacturing	
   83%	
   15%	
   2%	
  
Electrical	
  Equip.,	
  Appliance/Component	
  Manufac.	
   72%	
   26%	
   2%	
  
Transportation	
  Equipment	
  Manufacturing	
   73%	
   25%	
   2%	
  
Furniture	
  &	
  Related	
  Products	
  Manufacturing	
   77%	
   15%	
   9%	
  
Miscellaneous	
  Manufacturing	
   84%	
   11%	
   5%	
  
Farm,	
  Flower,	
  Nursery,	
  &	
  Florist	
  Supply	
  Wholesale	
   55%	
   45%	
   0%	
  
Nursery,	
  Garden,	
  and	
  Farm	
  Supply	
  Stores	
   60%	
   40%	
   0%	
  
Refrigerated	
  Warehousing	
  and	
  Storage	
   100%	
   0%	
   0%	
  
All	
  Sectors	
   27%	
   22%	
   51%	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Table	
  11,	
  Table	
  12	
  ,	
  Table	
  13,	
  and	
  Table	
  14,	
  respectively,	
  shows	
  estimated	
  electricity	
  usage,	
  
natural	
  gas	
  consumption,	
  other	
  energy	
  usage,	
  and	
  total	
  energy	
  usage	
  by	
  state	
  for	
  2011.	
  Given	
  
the	
  substantial	
  differences	
  between	
  the	
  four	
  states	
  with	
  respect	
  to	
  the	
  size	
  of	
  their	
  respective	
  
economies	
  and	
  mix	
  of	
  industries,	
  our	
  estimates	
  of	
  total	
  energy	
  use	
  differ	
  considerably	
  state-­‐
to-­‐state.	
  Washington	
  is	
  by	
  far	
  the	
  largest	
  consumer	
  of	
  energy	
  regardless	
  of	
  source.	
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Table 11: Total Estimated Electricity Use by State by Facilities in Database, 2011 

State	
  
Total	
  Electricity	
  

(GWh)	
  
Lower	
  90%	
  

Electricity	
  (GWh)	
  
Upper	
  90%	
  

Electricity	
  (GWh)	
  
Idaho	
   	
  3,554	
  	
   	
  2,705	
  	
   	
  4,417	
  	
  

Montana	
   	
  2,094	
  	
   	
  1,490	
  	
   	
  2,700	
  	
  
Oregon	
   	
  13,463	
  	
   	
  9,655	
  	
   	
  17,319	
  	
  

Washington	
   	
  19,020	
  	
   	
  13,946	
  	
   	
  24,146	
  	
  
Northwest	
   	
  38,132	
  	
   	
  27,796	
  	
   	
  48,582	
  	
  

Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Table 12: Total Estimated Natural Gas Consumption by State by Facilities in Database, 2011 

State	
  
Total	
  Natural	
  Gas	
  

(MMCF)	
  
Lower	
  90%	
  Natural	
  

Gas	
  (MMCF)	
  
Upper	
  90%	
  Natural	
  

Gas	
  (MMCF)	
  
Idaho	
   	
  9,825	
  	
   	
  7,784	
  	
   	
  11,882	
  	
  

Montana	
   	
  5,702	
  	
   	
  4,209	
  	
   	
  7,197	
  	
  
Oregon	
   	
  37,339	
  	
   	
  27,860	
  	
   	
  46,879	
  	
  

Washington	
   	
  51,306	
  	
   	
  38,185	
  	
   	
  64,492	
  	
  
Northwest	
   	
  104,172	
  	
   	
  78,039	
  	
   	
  130,450	
  	
  

Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

	
  

Table 13: Total Estimated Consumption of Other Energy Sources by State by Facilities in 
Database, 2011 

State	
  
Total	
  Other	
  Energy	
  

(MMBTU)	
  
Lower	
  90%	
  Other	
  
Energy	
  (MMBTU)	
  

Upper	
  90%	
  Other	
  
Energy	
  (MMBTU)	
  

Idaho	
   	
  8,351,120	
  	
   	
  6,915,927	
  	
   	
  9,801,058	
  	
  
Montana	
   	
  17,340,864	
  	
   	
  12,757,637	
  	
   	
  21,925,542	
  	
  
Oregon	
   	
  93,256,554	
  	
   	
  69,283,134	
  	
   	
  117,283,669	
  	
  

Washington	
   	
  126,970,007	
  	
   	
  95,322,272	
  	
   	
  158,675,102	
  	
  
Northwest	
   	
  245,918,545	
  	
   	
  184,278,970	
  	
   	
  307,685,371	
  	
  

Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Table 14: Total Estimated Energy Use for All Sources by State by Facilities in Database, 2011 

State	
  
Total	
  All	
  Energy	
  

(MMBTU)	
  
Lower	
  90%	
  All	
  

Energy	
  (MMBTU)	
  
Upper	
  90%	
  All	
  

Energy	
  (MMBTU)	
  
Idaho	
   	
  30,569,100	
  	
   	
  24,140,513	
  	
   	
  37,074,770	
  	
  

Montana	
   	
  30,342,417	
  	
   	
  22,164,548	
  	
   	
  38,527,868	
  	
  
Oregon	
   	
  177,541,652	
  	
   	
  130,840,838	
  	
   	
  224,523,284	
  	
  

Washington	
   	
  244,561,024	
  	
   	
  182,123,043	
  	
   	
  307,298,822	
  	
  
Northwest	
   	
  483,014,193	
  	
   	
  359,268,943	
  	
   	
  607,424,743	
  	
  

Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
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Figure	
  2	
  shows	
  electricity	
  use	
  by	
  state	
  for	
  business	
  facilities	
  in	
  urban	
  and	
  in	
  rural	
  areas,	
  based	
  
on	
  the	
  rural-­‐urban	
  continuum	
  codes	
  (RUCC)	
  provided	
  by	
  NEEA.	
  As	
  the	
  figure	
  indicates,	
  while	
  
most	
  manufacturing	
  and	
  commercial	
  activity	
  occurs	
  in	
  urban	
  areas,	
  regardless	
  of	
  state,	
  the	
  
urban-­‐rural	
  divide	
  is	
  especially	
  pronounced	
  in	
  Oregon.	
  

Figure 2: Electricity Use by State by Rural/Urban, 2011 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Figure	
  3	
  shows	
  the	
  percent	
  distribution	
  of	
  electricity	
  use	
  by	
  business	
  facilities	
  in	
  urban	
  and	
  in	
  
rural	
  areas.	
  Approximately	
  two-­‐thirds	
  of	
  electricity	
  used	
  by	
  businesses	
  in	
  Idaho	
  is	
  at	
  facilities	
  
located	
  in	
  urban	
  areas,	
  compared	
  to	
  95	
  percent	
  for	
  Oregon.	
  	
  	
  	
  

Figure 3: Rural/Urban Proportion of Electricity Use by State, 2011 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
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Figure	
  4	
  shows	
  the	
  per-­‐state	
  distribution	
  of	
  natural	
  gas	
  use	
  by	
  businesses	
  facilities	
  in	
  urban	
  
and	
  in	
  rural	
  areas.	
  Across	
  all	
  states,	
  natural	
  gas	
  consumption	
  is	
  concentrated	
  in	
  urban	
  areas.	
  

Figure 4: Natural Gas Consumption by State by Rural/Urban, 2011 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
  

Figure	
  5	
  shows	
  the	
  percent	
  distribution	
  of	
  natural	
  gas	
  use	
  by	
  businesses	
  facilities	
  in	
  urban	
  and	
  
in	
  rural	
  areas.	
  Approximately	
  75	
  percent	
  of	
  natural	
  gas	
  used	
  by	
  businesses	
  in	
  Idaho	
  is	
  at	
  
facilities	
  located	
  in	
  urban	
  areas,	
  compared	
  to	
  approximately	
  95	
  percent	
  for	
  Oregon	
  and	
  97	
  
percent	
  for	
  Washington.	
  	
  

Figure 5: Rural/Urban Proportion of Natural Gas Consumption by State, 2011 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup,	
  EIA,	
  and	
  other	
  sources.	
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Validating the Count of Facilities in the Database 

An	
  important	
  question	
  regarding	
  the	
  database	
  is	
  does	
  it	
  include	
  all	
  of	
  the	
  business	
  facilities	
  in	
  
the	
  industry	
  sectors	
  targeted	
  for	
  inclusion?	
  Or,	
  alternatively,	
  what	
  percent	
  of	
  business	
  facilities	
  
in	
  each	
  of	
  the	
  targeted	
  industries	
  are	
  captured	
  in	
  the	
  database?	
  	
  Unfortunately,	
  due	
  to	
  the	
  
dynamic	
  nature	
  of	
  private	
  industry,	
  neither	
  of	
  these	
  questions	
  can	
  be	
  answered	
  with	
  absolute	
  
certainty.	
  Nevertheless,	
  we	
  can	
  compare	
  the	
  count	
  of	
  business	
  facilities	
  by	
  industry	
  sector	
  and	
  
state	
  to	
  the	
  count	
  of	
  business	
  establishments	
  reported	
  through	
  the	
  state’s	
  employment	
  
department.	
  We	
  do	
  this	
  comparison	
  for	
  Oregon	
  and	
  Washington.	
  

A	
  facility,	
  as	
  defined	
  in	
  the	
  business	
  facilities	
  database,	
  is	
  any	
  unique	
  business	
  address.	
  
Comparatively,	
  an	
  establishment,	
  as	
  defined	
  through	
  the	
  employment	
  department	
  of	
  every	
  
state,	
  is	
  either	
  (1)	
  the	
  primary	
  location	
  of	
  a	
  business	
  or	
  (2)	
  a	
  business	
  location	
  other	
  than	
  a	
  
firm’s	
  primary	
  business	
  location	
  at	
  which	
  10	
  or	
  more	
  employees	
  work.	
  Thus,	
  the	
  count	
  of	
  
facilities	
  in	
  the	
  database	
  within	
  a	
  particular	
  sector	
  and	
  state	
  is	
  roughly—but	
  not	
  perfectly—
comparable	
  to	
  the	
  count	
  of	
  establishments	
  reported	
  through	
  the	
  employment	
  department	
  of	
  
the	
  respective	
  state.	
  Figure	
  6	
  shows	
  the	
  comparison	
  of	
  the	
  Washington-­‐based	
  business	
  
facilities	
  in	
  the	
  database	
  to	
  the	
  count	
  of	
  business	
  establishments	
  reported	
  through	
  the	
  
Washington	
  Department	
  of	
  Employment	
  Security.	
  

Figure 6: Comparison of Count of Facilities in the Database in Washington to the Count of 
Business Establishments Reported for 2010 by Washington Employment Security 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
  and	
  the	
  WA	
  Department	
  of	
  Employment	
  Security.	
  
Note:	
  an	
  establishment	
  is	
  any	
  primary	
  business	
  location	
  or	
  a	
  facility	
  with	
  more	
  than	
  10	
  employees	
  at	
  a	
  single	
  location.	
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While	
  the	
  counts	
  between	
  the	
  two	
  sources	
  do	
  not	
  line	
  up	
  perfectly,	
  the	
  two	
  series	
  are	
  highly	
  
correlated	
  (Pearson	
  correlation	
  coefficient	
  =	
  0.93),	
  indicating	
  that	
  the	
  distribution	
  of	
  facility	
  
counts	
  by	
  industry	
  sector	
  are	
  similar	
  for	
  the	
  business	
  facility	
  database	
  and	
  the	
  Washington	
  
Department	
  of	
  Employment	
  Security.10	
  The	
  extent	
  of	
  the	
  differences	
  in	
  the	
  count	
  of	
  facilities	
  
for	
  the	
  two	
  series	
  range	
  from	
  the	
  database	
  containing	
  155	
  fewer	
  facilities	
  in	
  Transportation	
  
Equipment	
  Manufacturing	
  (NAICS	
  334)	
  to	
  the	
  database	
  containing	
  490	
  more	
  facilities	
  in	
  the	
  
Miscellaneous	
  Manufacturing	
  sector	
  (NAICS	
  339).	
  There	
  are	
  many	
  more	
  facilities	
  in	
  the	
  
database	
  that	
  are	
  regarded	
  as	
  miscellaneous	
  manufacturing	
  than	
  there	
  are	
  establishments	
  
reported	
  by	
  the	
  Washington	
  Department	
  of	
  Employment	
  Security.	
  The	
  Miscellaneous	
  
Manufacturing	
  sector	
  is	
  composed	
  of	
  manufacturing	
  firms	
  that	
  are	
  not	
  obvious	
  candidates	
  for	
  
another	
  sector	
  and	
  the	
  determination	
  of	
  which	
  industrial	
  sector	
  a	
  firm	
  belongs	
  does	
  vary	
  by	
  
data	
  source.	
  On	
  average,	
  the	
  database	
  contains	
  29	
  more	
  business	
  facilities	
  per	
  industry	
  sector	
  
than	
  is	
  reported	
  by	
  the	
  Washington	
  Department	
  of	
  Employment	
  Security,	
  however	
  the	
  median	
  
difference	
  is	
  only	
  two	
  more	
  facilities.	
  

Figure	
  7	
  shows	
  the	
  comparison	
  of	
  the	
  Oregon-­‐based	
  business	
  facilities	
  in	
  the	
  database	
  to	
  the	
  
count	
  of	
  business	
  establishments	
  reported	
  through	
  the	
  Oregon	
  Employment	
  Department.	
  As	
  
is	
  the	
  case	
  with	
  the	
  Washington	
  data,	
  there	
  is	
  some	
  degree	
  of	
  variation	
  between	
  the	
  two	
  data	
  
sources	
  with	
  respect	
  to	
  the	
  counts	
  of	
  facilities/establishments,	
  however	
  the	
  two	
  series	
  are	
  
highly	
  correlated	
  (Pearson	
  correlation	
  coefficient	
  =	
  0.95).	
  	
  	
  The	
  extent	
  of	
  the	
  differences	
  in	
  the	
  
count	
  of	
  facilities	
  for	
  the	
  two	
  series	
  range	
  from	
  the	
  database	
  containing	
  132	
  fewer	
  facilities	
  in	
  
Apparel	
  Manufacturing	
  (NAICS	
  315)	
  to	
  the	
  database	
  containing	
  204	
  more	
  facilities	
  in	
  Food	
  
Manufacturing	
  (NAICS	
  311).	
  On	
  average,	
  the	
  database	
  contains	
  four	
  fewer	
  business	
  facilities	
  
per	
  industry	
  sector	
  than	
  is	
  reported	
  by	
  the	
  Oregon	
  Employment	
  Department,	
  however	
  the	
  
median	
  difference	
  is	
  only	
  two	
  fewer	
  facilities.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
10	
  The	
  Pearson	
  correlation	
  coefficient	
  is	
  a	
  unitless	
  measure	
  of	
  the	
  linear	
  relationship	
  between	
  two	
  series	
  of	
  data.	
  The	
  value	
  of	
  
the	
  coefficient	
  ranges	
  from	
  -­‐1.0	
  to	
  1.0,	
  with	
  1.0	
  indicating	
  a	
  perfect	
  positive	
  linear	
  relationship,	
  -­‐1.0	
  indicating	
  a	
  perfect	
  
negative	
  linear	
  relationship,	
  and	
  0.0	
  indicating	
  no	
  linear	
  relationship.	
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Figure 7: Comparison of the Count of Facilities in the Database in Oregon to the Count of 
Business Establishments Reported by the Oregon Employment Department 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
  and	
  the	
  OR	
  Employment	
  Department.	
  
Note:	
  an	
  establishment	
  is	
  any	
  primary	
  business	
  location	
  or	
  a	
  facility	
  with	
  more	
  than	
  10	
  employees	
  at	
  a	
  single	
  location.	
   

Variances	
  in	
  the	
  counts	
  between	
  the	
  database	
  and	
  the	
  respective	
  employment	
  departments	
  is	
  
explained	
  by	
  some	
  combination	
  of	
  the	
  following	
  factors: 

1. Establishments	
  that	
  are	
  not	
  the	
  primary	
  business	
  location	
  of	
  a	
  firm	
  and	
  have	
  fewer	
  
than	
  10	
  employees	
  may	
  not	
  be	
  included	
  in	
  the	
  count	
  of	
  establishments	
  of	
  the	
  
employment	
  department.	
  

2. The	
  3-­‐digit	
  NAICS	
  code	
  of	
  a	
  firm	
  as	
  defined	
  by	
  InfoUSA	
  may	
  differ	
  from	
  the	
  NAICS	
  code	
  
defined	
  by	
  the	
  employment	
  department	
  of	
  the	
  state.	
  

3. The	
  business	
  facility	
  database	
  is	
  missing	
  some	
  facilities	
  and/or	
  including	
  the	
  same	
  
facility	
  more	
  than	
  once	
  because	
  it	
  operates	
  under	
  more	
  than	
  one	
  operating	
  name.	
  	
  	
  	
  

While	
  we	
  are	
  unable	
  to	
  determine	
  which	
  factor	
  or	
  factors	
  are	
  responsible	
  for	
  the	
  variances	
  
between	
  the	
  two	
  data	
  sources,	
  we	
  believe	
  Figure	
  6	
  and	
  Figure	
  7	
  and	
  the	
  associated	
  statistical	
  
evidence	
  demonstrate	
  that	
  the	
  count	
  of	
  business	
  facilities	
  by	
  state	
  and	
  industry	
  sector	
  
provides	
  a	
  reasonable	
  approximation	
  of	
  the	
  actual	
  count	
  of	
  facilities	
  by	
  industry	
  sector.	
  	
  

It	
  is	
  important	
  to	
  note	
  that	
  the	
  useful	
  life	
  of	
  the	
  business	
  facility	
  database	
  may	
  be	
  only	
  a	
  year	
  
or	
  two	
  as	
  new	
  business	
  facilities	
  are	
  opened	
  and	
  others	
  are	
  closed.	
  We	
  recommend	
  that	
  the	
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database	
  be	
  updated	
  on	
  a	
  biennial	
  basis	
  through	
  data	
  acquisition	
  from	
  InfoUSA	
  or	
  another	
  
source.	
  We	
  also	
  recommend	
  that	
  the	
  data	
  be	
  managed	
  using	
  actual	
  database	
  methods	
  and	
  
technology	
  (e.g.	
  web-­‐based	
  database).	
  A	
  true	
  database	
  (as	
  opposed	
  to	
  an	
  Excel	
  workbook)	
  will	
  
allow	
  NEEA	
  to	
  instantly	
  access	
  data	
  of	
  interest	
  through	
  queries	
  and	
  will	
  allow	
  NEEA	
  to	
  update	
  
individual	
  records	
  in	
  the	
  database	
  as	
  new	
  information	
  becomes	
  available.	
  To	
  be	
  useful,	
  the	
  
business	
  facility	
  database	
  must	
  be	
  considered	
  a	
  dynamic	
  source	
  of	
  information,	
  not	
  a	
  static	
  list	
  
of	
  businesses.	
  The	
  usefulness	
  of	
  the	
  database	
  diminishes	
  each	
  day	
  without	
  the	
  resolve	
  on	
  the	
  
part	
  of	
  NEEA	
  to	
  manage	
  and	
  update	
  the	
  information	
  in	
  the	
  database	
  coupled	
  with	
  a	
  user	
  
friendly	
  method	
  for	
  managing	
  and	
  updating	
  the	
  information.	
  	
  	
  	
  	
  	
  	
  

	
  

4.2 Findings from Survey 
The	
  NEEA	
  database	
  contains	
  approximately	
  18,300	
  records	
  of	
  businesses	
  in	
  the	
  Northwest.	
  
From	
  this	
  dataset,	
  we	
  selected	
  and	
  surveyed	
  a	
  representative	
  sample	
  of	
  businesses	
  to	
  gauge	
  
the	
  accuracy	
  of	
  (i.e.,	
  to	
  “validate”)	
  the	
  data.	
  This	
  section	
  discusses	
  the	
  results	
  of	
  the	
  survey.11	
  

Table	
  15,	
  shows	
  the	
  breakdown	
  of	
  the	
  disposition	
  of	
  the	
  telephone	
  calls.	
  We	
  contacted	
  4,316	
  
businesses	
  in	
  order	
  to	
  obtain	
  information	
  on	
  591	
  records	
  in	
  the	
  business	
  database,	
  including	
  
408	
  completed	
  surveys.	
  This	
  represents	
  a	
  14	
  percent	
  response	
  rate,	
  which	
  is	
  within	
  the	
  range	
  
expected	
  for	
  a	
  telephone	
  survey	
  of	
  businesses.12	
  We	
  estimate	
  that	
  approximately	
  4	
  percent	
  of	
  
the	
  telephone	
  numbers	
  in	
  the	
  database	
  are	
  for	
  disconnected	
  numbers,	
  fax	
  machines,	
  or	
  do	
  not	
  
match	
  the	
  business.	
  Given	
  that	
  businesses	
  are	
  continually	
  being	
  created,	
  closed,	
  expanded,	
  
contracted,	
  and	
  moved,	
  we	
  believe	
  a	
  4	
  percent	
  “bad	
  phone	
  number”	
  rate	
  is	
  reasonable.	
  	
  

Table 15: Status of Responses to Phone Survey (n = 4,316) 

Status	
   Count	
   Percent	
  

Unavailable	
  or	
  Refused	
  to	
  Participate	
  in	
  Survey	
   3,725	
   86%	
  

Completed	
  Survey	
   408	
   9.5%	
  

Disconnected	
  Number	
   64	
   1.5%	
  

Fax	
  Machine	
   30	
   0.7%	
  

Does	
  Not	
  Match	
  Business	
  in	
  DB	
  /	
  Bad	
  Phone	
  Number	
   89	
   2.1%	
  

Total	
   4,316	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
11	
  While	
  the	
  purpose	
  of	
  the	
  survey	
  was	
  to	
  validate	
  the	
  accuracy	
  of	
  the	
  information	
  the	
  database,	
  where	
  information	
  obtained	
  
from	
  the	
  survey	
  differed	
  from	
  that	
  contained	
  in	
  the	
  database,	
  the	
  information	
  in	
  the	
  database	
  was	
  updated	
  to	
  reflect	
  that	
  
obtained	
  through	
  the	
  survey.	
  	
  

12	
  Because	
  the	
  purpose	
  of	
  the	
  survey	
  is	
  to	
  check	
  the	
  accuracy	
  of	
  information	
  in	
  the	
  business	
  database,	
  we	
  consider	
  
disconnected	
  number,	
  fax	
  machine,	
  and	
  “does	
  not	
  match”	
  responses	
  as	
  valid	
  response.	
  Thus,	
  our	
  response	
  rate	
  is	
  the	
  sum	
  of	
  
the	
  proportion	
  of	
  completed	
  surveys,	
  disconnected	
  number,	
  fax	
  machine,	
  and	
  does	
  not	
  match,	
  which	
  is	
  approximately	
  14	
  
percent.	
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The	
  interviewer	
  began	
  the	
  survey	
  by	
  asking	
  the	
  respondent	
  to	
  verify	
  the	
  business	
  name.	
  As	
  
Table	
  16	
  shows,	
  seven	
  percent	
  of	
  respondents	
  reported	
  the	
  business	
  name	
  provided	
  to	
  them	
  
was	
  incorrect.	
  Provided	
  this	
  was	
  the	
  case,	
  respondents	
  were	
  also	
  asked	
  to	
  provide	
  the	
  correct	
  
name	
  of	
  the	
  business.	
  Closer	
  examination	
  of	
  the	
  responses	
  reveals	
  only	
  6	
  of	
  the	
  29	
  “incorrect”	
  
business	
  names	
  to	
  be	
  substantially	
  different.	
  This	
  indicates	
  a	
  match	
  rate	
  of	
  approximately	
  98	
  
percent.	
  	
  

Table 16: Business Name Match (n = 408) 

Status	
  of	
  Business	
  Matches	
   Percent	
  

Perfect	
  Match	
   93%	
  

Fuzzy	
  Match	
   5%	
  

No	
  Match	
   2%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

Respondents	
  were	
  also	
  asked	
  if	
  their	
  name	
  and	
  company	
  position	
  matched	
  the	
  information	
  in	
  
the	
  business	
  database	
  (see	
  Table	
  17).13	
  Fifty-­‐one	
  percent	
  of	
  respondents	
  indicated	
  that	
  they	
  
were	
  both	
  named	
  and	
  held	
  the	
  position	
  in	
  question.	
  An	
  additional	
  11	
  percent	
  of	
  respondents’	
  
names	
  matched	
  the	
  data	
  but	
  title	
  was	
  incorrect,	
  and	
  12	
  percent	
  of	
  respondents	
  held	
  the	
  
position	
  as	
  indicated	
  in	
  the	
  database	
  but	
  had	
  a	
  different	
  name.	
  Finally,	
  27	
  percent	
  of	
  the	
  
contact	
  names	
  and	
  titles	
  did	
  not	
  match	
  at	
  all.	
  

Table 17: Contact Person & Position Title Match 

Status	
   Percent	
  

Both	
  name	
  and	
  title	
  match	
   51%	
  

Name	
  match	
  only	
   11%	
  

Title	
  match	
  only	
   12%	
  

Neither	
  name	
  nor	
  title	
  match	
   27%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

Table	
  18	
  shows	
  the	
  responses	
  of	
  respondents	
  when	
  asked	
  whether	
  the	
  address	
  listed	
  in	
  the	
  
database	
  was	
  correct.	
  Only	
  six	
  respondents	
  answered	
  “No”.	
  Of	
  these	
  six,	
  five	
  revealed	
  that	
  the	
  
address	
  was	
  of	
  a	
  similar	
  company’s	
  location	
  and	
  one	
  indicated	
  that	
  business	
  used	
  to	
  operate	
  
at	
  a	
  facility	
  at	
  the	
  location	
  in	
  question	
  but	
  had	
  since	
  moved.	
  These	
  findings	
  result	
  in	
  an	
  
address	
  match	
  rate	
  of	
  99	
  percent.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
13	
  Note:	
  contact	
  person	
  and	
  title	
  are	
  only	
  available	
  for	
  records	
  obtained	
  through	
  InfoUSA.	
  The	
  supplementary	
  data	
  do	
  not	
  
include	
  contact	
  name	
  or	
  position.	
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Table 18: Address Match 

Response	
   Percent	
  

Yes	
   99%	
  

No	
   1%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

Respondents	
  were	
  asked	
  if	
  the	
  electric	
  utility	
  company	
  listed	
  in	
  the	
  dataset	
  (and	
  determined	
  
by	
  Evergreen	
  Economics	
  based	
  on	
  GIS	
  boundary	
  files	
  provided	
  to	
  us	
  by	
  BPA)	
  matched	
  their	
  
current	
  provider	
  and	
  if	
  not,	
  to	
  provide	
  the	
  name	
  of	
  their	
  electrical	
  utility	
  company.	
  	
  Table	
  19	
  
shows	
  that	
  we	
  had	
  an	
  68	
  percent	
  match	
  rate.	
  

Table 19: Electrical Utility Match 

Status	
   Percent	
  

Match	
   68%	
  

Mismatch	
   32%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

The	
  business	
  facility	
  database	
  does	
  not	
  include	
  natural	
  gas	
  utility	
  information.	
  However	
  we	
  
develop	
  estimates	
  of	
  natural	
  gas	
  usage	
  for	
  each	
  record	
  in	
  the	
  database	
  based	
  on	
  industry	
  
averages	
  reported	
  by	
  the	
  EIA	
  from	
  the	
  MECS.	
  It	
  is	
  important	
  to	
  recognize	
  that	
  many	
  of	
  the	
  
facilities	
  listed	
  in	
  the	
  database	
  do	
  not	
  use	
  natural	
  gas	
  and	
  therefore	
  our	
  estimate	
  of	
  natural	
  gas	
  
usage	
  may	
  not	
  be	
  relevant.	
  	
  

We	
  asked	
  survey	
  respondents	
  if	
  they	
  have	
  natural	
  gas	
  at	
  their	
  facility	
  in	
  order	
  to	
  understand	
  
how	
  widespread	
  natural	
  gas	
  usage	
  is	
  by	
  Northwest	
  firms.	
  As	
  Table	
  20	
  shows,	
  56	
  percent	
  of	
  
respondents	
  reported	
  that	
  natural	
  gas	
  is	
  provided	
  at	
  their	
  facility.	
  For	
  those	
  facilities	
  that	
  
reported	
  not	
  having	
  natural	
  gas	
  service,	
  the	
  estimates	
  of	
  energy	
  use	
  in	
  the	
  database	
  have	
  been	
  
updated	
  to	
  reflect	
  that	
  the	
  facility	
  does	
  not	
  use	
  natural	
  gas.	
  	
  	
  

Table 20: Natural Gas Utility Use 

Response	
   Percent	
  

Yes	
   56%	
  

No	
   43%	
  

Don’t	
  Know	
   1%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

Energy Consumption/Generation 
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Interviewers	
  asked	
  respondents	
  if	
  the	
  facility	
  regularly	
  generated	
  any	
  energy	
  on-­‐site	
  (see	
  
Table	
  21).	
  Of	
  the	
  survey	
  participants	
  who	
  responded	
  to	
  this	
  question,	
  seven	
  indicated	
  that	
  
they	
  generated	
  energy	
  at	
  their	
  facility.	
  Methods	
  of	
  energy	
  generation	
  included	
  a	
  heat	
  wheel,	
  
waste	
  oil	
  burning	
  stove/furnace,	
  solar	
  panels,	
  thermal	
  oxidizer,	
  and	
  a	
  waste	
  heat	
  recovery	
  
system.	
  

Table 21: On-site Energy Generation 

Response	
   Percent	
  

Yes	
   4%	
  

No	
   95%	
  

Don’t	
  Know	
   1%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

Respondents	
  were	
  also	
  asked	
  if	
  their	
  energy	
  consumption	
  varied	
  by	
  season	
  (see	
  Table	
  22).	
  
Approximately	
  two-­‐thirds	
  of	
  respondents	
  (64	
  percent)	
  indicated	
  that	
  their	
  consumption	
  of	
  
purchased	
  electricity	
  does	
  vary	
  seasonally,	
  with	
  winter	
  months	
  being	
  the	
  most	
  energy	
  
intensive,	
  followed	
  by	
  summer,	
  autumn,	
  and	
  spring.	
  	
  

Table 22: Energy Consumption Seasonality 

Response	
   Percent	
  

Yes	
   64%	
  

	
  	
  	
  	
  Spring	
   12%	
  

	
  	
  	
  	
  Summer	
   21%	
  

	
  	
  	
  	
  Autumn	
   16%	
  

	
  	
  	
  	
  Winter	
   51%	
  
No	
   33%	
  

Don’t	
  Know	
   3%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

Employment 

The	
  primary	
  purpose	
  of	
  asking	
  survey	
  respondents	
  about	
  facility	
  employment	
  was	
  to	
  verify	
  
the	
  employment	
  counts	
  provided	
  by	
  InfoUSA	
  and	
  contained	
  in	
  the	
  business	
  database.	
  In	
  total,	
  
261	
  respondents	
  reported	
  the	
  number	
  of	
  individuals	
  employed	
  at	
  the	
  business	
  facility.	
  Sixty-­‐
five	
  percent	
  of	
  respondents	
  reported	
  employee	
  counts	
  that	
  were	
  within	
  (plus	
  or	
  minus)	
  three	
  
of	
  the	
  employee	
  counts	
  stated	
  in	
  the	
  database	
  (see	
  Table	
  23).	
  Based	
  on	
  the	
  definition	
  of	
  a	
  
“match”	
  as	
  being	
  within	
  three	
  employees	
  (plus	
  or	
  minus)	
  of	
  the	
  count	
  stated	
  in	
  the	
  database,	
  
this	
  implies	
  a	
  match	
  rate	
  of	
  65	
  percent.	
  Table	
  23	
  shows	
  the	
  distribution	
  of	
  variances	
  across	
  
the	
  all	
  261	
  respondents.	
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Table 23: Distribution of Variance in Employee Counts Between  
Facility Database and Validation Survey (n = 261) 

Variance	
  in	
  the	
  Count	
  
	
  of	
  Employees	
   Frequency	
   Percent	
  

Cumulative	
  
Percent	
  

3	
  or	
  Fewer	
   8,463	
   65%	
   65%	
  
4	
  to	
  10	
   2,798	
   21%	
   86%	
  
10	
  to	
  20	
   662	
   5%	
   92%	
  
20	
  to	
  40	
   776	
   6%	
   98%	
  
40	
  to	
  80	
   201	
   2%	
   99%	
  
80	
  or	
  More	
   125	
   1%	
   100%	
  
Total	
   13,023	
   100%	
   	
  

	
  

Respondents	
  were	
  also	
  asked	
  a	
  series	
  of	
  questions	
  on	
  the	
  employment	
  characteristics	
  of	
  the	
  
facility	
  (see	
  Table	
  24).	
  Just	
  over	
  one-­‐third	
  of	
  the	
  respondents	
  indicated	
  that	
  employment	
  
varied	
  by	
  season,	
  with	
  summer	
  being	
  the	
  period	
  of	
  peak	
  employment	
  and	
  winter	
  the	
  off-­‐peak	
  
period.	
  	
  

Table 24: Employment Seasonality 

Response	
   Percent	
  

Yes	
   34%	
  

	
  	
  	
  	
  Spring	
   25%	
  

	
  	
  	
  	
  Summer	
   49%	
  

	
  	
  	
  	
  Autumn	
   21%	
  

	
  	
  	
  	
  Winter	
   5%	
  
No	
   66%	
  

Total	
   100%	
  
Source: Analysis of data from Evergreen Economics business survey 

All	
  respondents	
  were	
  asked	
  to	
  indicate	
  if	
  their	
  business	
  facility’s	
  location	
  type	
  is	
  a	
  
“headquarters,”	
  “branch,”	
  or	
  “single	
  location.”	
  As	
  Table	
  25	
  shows,	
  when	
  compared	
  to	
  
information	
  in	
  the	
  database,	
  68	
  percent	
  of	
  location	
  types	
  matched.	
  The	
  majority	
  of	
  
mismatches	
  (62	
  of	
  the	
  32	
  percent)	
  consist	
  of	
  branches	
  and	
  headquarters	
  being	
  marked	
  as	
  
single	
  locations	
  in	
  the	
  InfoUSA	
  data.	
  

Table 25: Business Location Type 

Status Percent 

Match 68% 

Mismatch 32% 

Total 100% 
Source: Analysis of data from Evergreen Economics business survey 
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Energy Savings Attitudes and Participation 

The	
  final	
  two	
  questions	
  of	
  the	
  survey	
  aimed	
  at	
  determining	
  the	
  participation	
  and	
  attitudes	
  of	
  
respondents	
  toward	
  energy	
  conservation	
  in	
  a	
  business	
  setting.	
  

Respondents	
  were	
  asked	
  if	
  the	
  business	
  facility	
  participated	
  in	
  an	
  energy	
  savings	
  program	
  
within	
  the	
  past	
  year	
  that	
  was	
  sponsored	
  by	
  a	
  local	
  electric	
  or	
  natural	
  gas	
  utility.	
  As	
  Figure	
  8	
  
shows,	
  respondents	
  in	
  Idaho	
  and	
  Washington	
  were	
  more	
  likely	
  to	
  have	
  participated	
  in	
  such	
  a	
  
program.	
  

Figure 8: Energy Savings Program Participation 

 
Source: Analysis of data from Evergreen Economics business survey   
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The	
  second	
  question	
  asked	
  respondents	
  how	
  important	
  reducing	
  energy	
  consumption	
  and	
  
cost	
  is	
  to	
  their	
  business.	
  As	
  Figure	
  9	
  shows,	
  the	
  majority	
  of	
  respondents	
  in	
  all	
  states	
  indicated	
  
that	
  the	
  reduction	
  of	
  energy	
  consumption	
  and	
  costs	
  is	
  extremely	
  or	
  very	
  important	
  to	
  their	
  
company.	
  	
  

Figure 9: Importance of Energy Consumption and Cost Reduction 

 
Source: Analysis of data from Evergreen Economics business survey   
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Appendix A: 2006 MECS Manufacturing Subsectors 
NAICS	
   Industry	
  

311	
   Food	
  
	
  3112	
   	
  	
  Grain	
  and	
  Oilseed	
  Milling	
  
	
  	
  	
  311221	
   	
  	
  Wet	
  Corn	
  Milling	
  
	
  	
  31131	
   	
  	
  Sugar	
  Manufacturing	
  
	
  3114	
   	
  	
  Fruit	
  and	
  Vegetable	
  Preserving	
  and	
  Specialty	
  Food	
  	
  
	
  3115	
   	
  	
  Dairy	
  Product	
  
	
  3116	
   	
  	
  Animal	
  Slaughtering	
  and	
  Processing	
  
312	
   Beverage	
  and	
  Tobacco	
  Products	
  
	
  3121	
   	
  	
  Beverages	
  
	
  3122	
   	
  	
  Tobacco	
  	
  
313	
   Textile	
  Mills	
  
314	
   Textile	
  Product	
  Mills	
  
315	
   Apparel	
  
316	
   Leather	
  and	
  Allied	
  Products	
  
321	
   Wood	
  Products	
  
	
  	
  	
  321113	
   	
  	
  Sawmills	
  
	
  3212	
   	
  	
  Veneer,	
  Plywood,	
  and	
  Engineered	
  Woods	
  
	
  3219	
   	
  	
  Other	
  Wood	
  Products	
  
322	
   Paper	
  
	
  	
  	
  322110	
   	
  	
  Pulp	
  Mills	
  
	
  	
  	
  322121	
   	
  	
  Paper	
  Mills,	
  except	
  Newsprint	
  
	
  	
  	
  322122	
   	
  	
  Newsprint	
  Mills	
  
	
  	
  	
  322130	
   	
  	
  Paperboard	
  Mills	
  
323	
   Printing	
  and	
  Related	
  Support	
  
324	
   Petroleum	
  and	
  Coal	
  Products	
  
	
  	
  	
  324110	
   	
  	
  Petroleum	
  Refineries	
  
	
  	
  	
  324199	
   	
  	
  Other	
  Petroleum	
  and	
  Coal	
  Products	
  
325	
   Chemicals	
  
	
  	
  	
  325110	
   	
  	
  Petrochemicals	
  
	
  	
  	
  325120	
   	
  	
  Industrial	
  Gases	
  
	
  	
  	
  325181	
   	
  	
  Alkalies	
  and	
  Chlorine	
  
	
  	
  	
  325182	
   	
  	
  Carbon	
  Black	
  	
  
	
  	
  	
  325188	
   	
  	
  Other	
  Basic	
  Inorganic	
  Chemicals	
  
	
  	
  	
  325192	
   	
  	
  Cyclic	
  Crudes	
  and	
  Intermediates	
  
	
  	
  	
  325193	
   	
  	
  Ethyl	
  Alcohol	
  	
  
	
  	
  	
  325199	
   	
  	
  Other	
  Basic	
  Organic	
  Chemicals	
  
	
  	
  	
  325211	
   	
  	
  Plastics	
  Materials	
  and	
  Resins	
  
	
  	
  	
  325212	
   	
  	
  Synthetic	
  Rubber	
  
	
  	
  	
  325222	
   	
  	
  Noncellulosic	
  Organic	
  Fibers	
  
	
  	
  	
  325311	
   	
  	
  Nitrogenous	
  Fertilizers	
  
	
  	
  	
  325312	
   	
  	
  Phosphatic	
  Fertilizers	
  
	
  3254	
   	
  	
  Pharmaceuticals	
  and	
  Medicines	
  
	
  	
  	
  325412	
   	
  	
  Pharmaceutical	
  Preparation	
  
	
  	
  	
  325992	
   	
  	
  Photographic	
  Film,	
  Paper,	
  Plate,	
  and	
  Chemicals	
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NAICS	
   Industry	
  
326	
   Plastics	
  and	
  Rubber	
  Products	
  
327	
   Nonmetallic	
  Mineral	
  Products	
  
	
  	
  	
  327211	
   	
  	
  Flat	
  Glass	
  
	
  	
  	
  327212	
   	
  	
  Other	
  Pressed	
  and	
  Blown	
  Glass	
  and	
  Glassware	
  
	
  	
  	
  327213	
   	
  	
  Glass	
  Containers	
  
	
  	
  	
  327215	
   	
  	
  Glass	
  Products	
  from	
  Purchased	
  Glass	
  
	
  	
  	
  327310	
   	
  	
  Cements	
  
	
  	
  	
  327410	
   	
  	
  Lime	
  
	
  	
  	
  327420	
   	
  	
  Gypsum	
  
	
  	
  	
  327993	
   	
  	
  Mineral	
  Wool	
  
331	
   Primary	
  Metals	
  
	
  	
  	
  331111	
   	
  	
  Iron	
  and	
  Steel	
  Mills	
  
	
  	
  	
  331112	
   	
  	
  Electrometallurgical	
  Ferroalloy	
  Products	
  
	
  3312	
   	
  	
  Steel	
  Products	
  from	
  Purchased	
  Steel	
  
	
  3313	
   	
  	
  Alumina	
  and	
  Aluminum	
  
	
  	
  	
  331314	
   	
  	
  Secondary	
  Smelting	
  and	
  Alloying	
  of	
  Aluminum	
  
	
  	
  	
  331315	
   	
  	
  Aluminum	
  Sheet,	
  Plate	
  and	
  Foils	
  
	
  	
  	
  331316	
   	
  	
  Aluminum	
  Extruded	
  Products	
  
	
  3314	
   	
  	
  Nonferrous	
  Metals,	
  except	
  Aluminum	
  
	
  3315	
   	
  	
  Foundries	
  
	
  	
  	
  331511	
   	
  	
  Iron	
  Foundries	
  
	
  	
  	
  331521	
   	
  	
  Aluminum	
  Die-­‐Casting	
  Foundries	
  
	
  	
  	
  331524	
   	
  	
  Aluminum	
  Foundries,	
  except	
  Die-­‐Casting	
  
332	
   Fabricated	
  Metal	
  Products	
  
333	
   Machinery	
  
334	
   Computer	
  and	
  Electronic	
  Products	
  
	
  	
  	
  334413	
   	
  	
  Semiconductors	
  and	
  Related	
  Devices	
  
335	
   Electrical	
  Equip.,	
  Appliances,	
  and	
  Components	
  
336	
   Transportation	
  Equipment	
  
	
  	
  	
  336111	
   	
  	
  Automobiles	
  
	
  	
  	
  336112	
   	
  	
  Light	
  Trucks	
  and	
  Utility	
  Vehicles	
  
	
  3364	
   	
  	
  Aerospace	
  Product	
  and	
  Parts	
  
	
  	
  	
  336411	
   	
  	
  Aircraft	
  
337	
   Furniture	
  and	
  Related	
  Products	
  
339	
   Miscellaneous	
  

Source: Energy Information Administration, MECS 2006;   
http://www.eia.gov/emeu/mecs/contents.html 
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Appendix B: Methods For Developing Estimates of Facility-
Level Energy Consumption 
We	
  describe	
  below	
  the	
  methods	
  we	
  followed	
  to	
  develop	
  estimates	
  of	
  energy	
  usage.	
  The	
  
primary	
  focus	
  of	
  the	
  project	
  is	
  the	
  manufacturing	
  sector	
  and,	
  therefore	
  we	
  focus	
  most	
  strongly	
  
on	
  this	
  sector.	
  There	
  is	
  also	
  more	
  available	
  data	
  on	
  energy	
  usage	
  by	
  the	
  manufacturing	
  sector	
  
than	
  any	
  other	
  sector	
  of	
  the	
  U.S.	
  economy,	
  and	
  therefore	
  we	
  had	
  more	
  data	
  to	
  incorporate	
  into	
  
our	
  analysis.	
  Other	
  methods	
  were	
  used	
  to	
  develop	
  estimates	
  of	
  energy	
  usage	
  by	
  facilities	
  in	
  
the	
  nursery	
  industry	
  and	
  for	
  estimates	
  of	
  energy	
  usage	
  by	
  the	
  nursery,	
  florist,	
  and	
  Farm	
  
supply	
  wholesalers	
  and	
  retailers.	
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5 Manufacturing Sectors (NAICS 311 – 339) 
Energy	
   estimates	
  were	
   developed	
   for	
   each	
  manufacturing	
   facility	
   in	
   the	
   database	
   following	
  
the	
   steps	
   listed	
   below.	
   The	
   EIA	
   collects	
   energy	
   data	
   on	
   the	
   each	
   of	
   the	
   manufacturing	
  
subsectors	
   shown	
   in	
   Table	
   26	
   through	
   the	
   Manufacturing	
   Energy	
   Consumption	
   Survey	
  
(MECS).	
   

Table 26. Manufacturing Subsectors Published in 2006 MECS 
NAICS	
   Subsectors	
  
311	
   Food	
  
312	
   Beverage	
  and	
  Tobacco	
  Products	
  
313	
   Textile	
  Mills	
  
314	
   Textile	
  Product	
  Mills	
  
315	
   Apparel	
  
316	
   Leather	
  and	
  Allied	
  Products	
  
321	
   Wood	
  Products	
  
322	
   Paper	
  
323	
   Printing	
  and	
  Related	
  Support	
  
324	
   Petroleum	
  and	
  Coal	
  Products	
  
325	
   Chemicals	
  
326	
   Plastics	
  and	
  Rubber	
  Products	
  
327	
   Nonmetallic	
  Mineral	
  Products	
  
331	
   Primary	
  Metals	
  
332	
   Fabricated	
  Metal	
  Products	
  
333	
   Machinery	
  
334	
   Computer	
  and	
  Electronic	
  Products	
  
335	
   Electrical	
  Equip.,	
  Appliances,	
  and	
  Components	
  
336	
   Transportation	
  Equipment	
  
337	
   Furniture	
  and	
  Related	
  Products	
  
339	
   Miscellaneous	
  

Source: Energy Information Administration, MECS 2006;   
http://www.eia.gov/emeu/mecs/contents.html 
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There	
  are	
  more	
  than	
  50	
  publicly	
  available	
  files	
  containing	
  data	
  collected	
  through	
  the	
  MECS	
  
and	
  synthesized	
  by	
  the	
  EIA.	
  To	
  develop	
  estimates	
  of	
  energy	
  consumption,	
  we	
  relied	
  on	
  the	
  
sources	
  of	
  data	
  from	
  the	
  MECS	
  website	
  listed	
  in	
  Table	
  27.	
  	
  

Table 27. MECS Data Tables Used in Analysis 
MECS Table Data Year Description of Data 

Table 6.1 2006 and 2002 

Ratio of manufacturing energy consumption (as fuel) by 
employee, dollar of value added, and dollar of output. This file 
provides estimates of the amount of energy used by 
manufacturing subsector per-employee and per-dollar output. 

RSE Table 6.1 2006 

Relative standard error of ratio of manufacturing energy 
consumption (as fuel) by employee, dollar of value added, and 
dollar of output. This file provides information on the statistical 
precision of the estimates of per-unit fuel consumption. 

Table 3.2 2006 
Manufacturing energy consumption (as fuel) by fuel type (e.g., 
electricity, natural gas). This file provides information on the 
distribution of fuel use by manufacturing subsector.  

Table 6.4 2006 

Ratio of manufacturing energy consumption (as fuel) per-
employee based on employment level of the facility: 

Under 50 employees 
50 to 99 employees 
100 to 249 employees 
250 to 499 employees 
500 to 999 employees 
1,000 or more employees 

This file provides information on differences in fuel use by facility 
size. 

Source: Energy Information Administration, MECS 2006; http://www.eia.gov/emeu/mecs/contents.html 

Each	
  of	
  the	
  MECS	
  data	
  files	
  is	
  downloadable	
  as	
  an	
  Excel	
  workbook.	
  Data	
  are	
  reported	
  at	
  the	
  
national	
  level,	
  and	
  except	
  for	
  Table	
  6.4,	
  data	
  are	
  also	
  reported	
  at	
  the	
  regional	
  level.	
  Where	
  
regional	
  data	
  are	
  available,	
  we	
  utilized	
  data	
  for	
  the	
  West	
  region.	
  

Step 1 

We	
  imported	
  energy	
  use	
  per-­‐employee	
  and	
  per-­‐dollar	
  of	
  output	
  for	
  the	
  West	
  region	
  data	
  
(MECS	
  Table	
  6.1)	
  into	
  SPSS14	
  and	
  reviewed	
  the	
  data.	
  We	
  imputed	
  missing	
  values	
  with	
  national	
  
data.	
  

Step 2 

We	
  imported	
  relative	
  standard	
  errors	
  for	
  the	
  per-­‐employee	
  and	
  per-­‐dollar	
  of	
  output	
  data	
  
(MECS	
  RSE	
  Table	
  6.1)	
  into	
  SPSS	
  and	
  merged	
  the	
  data	
  with	
  the	
  per-­‐employee	
  and	
  per-­‐dollar	
  of	
  
output	
  data	
  from	
  Step	
  1.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
14	
  SPSS	
  is	
  a	
  statistical	
  analysis	
  software	
  program.	
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Step 3 

We	
  imported	
  energy	
  consumption	
  by	
  fuel	
  type	
  data	
  (MECS	
  Table	
  3.2)	
  into	
  SPSS	
  and	
  we	
  
calculated	
  the	
  percent	
  of	
  energy	
  use	
  by	
  NAICS	
  subsector	
  for	
  electricity,	
  natural	
  gas,	
  and	
  all	
  
other	
  fuels.	
  We	
  imputed	
  missing	
  values	
  with	
  national	
  data.	
  	
  We	
  then	
  merged	
  the	
  processed	
  
data	
  with	
  the	
  data	
  from	
  Steps	
  1	
  and	
  2.	
  

Each	
  record	
  in	
  the	
  MECS	
  data	
  file	
  represented	
  either	
  a	
  3-­‐digit,	
  4-­‐digit,	
  5-­‐digit,	
  or	
  6-­‐digit	
  NAICS	
  
code.	
  We	
  saved	
  out	
  four	
  separate	
  files	
  based	
  on	
  the	
  number	
  of	
  digits	
  of	
  the	
  NAICS	
  code.	
  

Step 4 

We	
  imported	
  the	
  InfoUSA	
  database15	
  of	
  manufacturing	
  facilities	
  in	
  the	
  Northwest	
  into	
  SPSS	
  
and	
  screened	
  for	
  duplicate	
  records,	
  which	
  we	
  then	
  removed.	
  InfoUSA	
  developed	
  its	
  database	
  
to	
  be	
  a	
  prospect	
  database	
  for	
  purposes	
  of	
  marketing	
  and	
  sales.	
  Because	
  of	
  this,	
  each	
  record	
  in	
  
the	
  InfoUSA	
  database	
  is	
  a	
  unique	
  prospective	
  business	
  contact—not	
  a	
  unique	
  business.	
  For	
  
example,	
  for	
  one	
  large	
  Northwest	
  business,	
  the	
  InfoUSA	
  data	
  contains	
  96	
  records—one	
  each	
  
for	
  the	
  names	
  and	
  contact	
  information	
  for	
  96	
  officers	
  of	
  the	
  company.	
  We	
  identified	
  duplicate	
  
records	
  and	
  removed	
  the	
  duplicates	
  to	
  ensure	
  that	
  the	
  database	
  we	
  develop	
  for	
  NEEA	
  
contains	
  only	
  one	
  record	
  for	
  each	
  business	
  location.	
  

The	
  InfoUSA	
  database	
  includes	
  information	
  on	
  a	
  relatively	
  small	
  number	
  of	
  very	
  large	
  firms	
  in	
  
the	
  Northwest	
  with	
  estimated	
  employment	
  of	
  more	
  than	
  5,000.	
  Because	
  NEEA	
  is	
  focuses	
  on	
  
small	
  and	
  medium-­‐sized	
  business,	
  we	
  filtered	
  out	
  any	
  records	
  with	
  more	
  than	
  5,000	
  
employees.	
  

For	
  each	
  business	
  location	
  record,	
  we	
  used	
  the	
  8-­‐digit	
  NAICS	
  code	
  to	
  create	
  four	
  additional	
  
NAICS	
  code	
  variables:	
  a	
  3-­‐digit,	
  4-­‐digit,	
  5-­‐digit,	
  and	
  6-­‐digit	
  variable.16	
  

We	
  merged	
  the	
  energy	
  consumption	
  data	
  developed	
  in	
  Steps	
  1	
  through	
  3	
  were	
  merged	
  into	
  
the	
  InfoUSA	
  database	
  in	
  the	
  following	
  way:	
  

1. We	
  merged	
  each	
  record	
  in	
  the	
  MECS	
  data	
  set	
  to	
  records	
  in	
  the	
  InfoUSA	
  data	
  file	
  based	
  
on	
  the	
  6-­‐digit	
  NAICS	
  code.	
  There	
  were	
  relatively	
  few	
  6-­‐digit	
  NAICS	
  codes	
  published	
  in	
  
the	
  MECS	
  data	
  sets,	
  thus	
  there	
  were	
  relatively	
  few	
  matches	
  with	
  the	
  InfoUSA	
  data	
  file.	
  

2. We	
  merged	
  each	
  of	
  the	
  5-­‐digit	
  NAICS	
  codes	
  from	
  the	
  MECS	
  data	
  to	
  the	
  matching	
  5-­‐digit	
  
NAICS	
  code	
  in	
  the	
  InfoUSA	
  data	
  file.	
  Again,	
  there	
  were	
  relatively	
  few	
  5-­‐digit	
  NAICS	
  
codes	
  published	
  in	
  the	
  MECS	
  data	
  sets,	
  thus	
  there	
  were	
  relatively	
  few	
  matches	
  with	
  the	
  
InfoUSA	
  data	
  file.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
15	
  The	
  InfoUSA	
  database	
  refers	
  to	
  the	
  database	
  Evergreen	
  Economics	
  developed	
  in	
  Task	
  2.	
  The	
  primary	
  source	
  for	
  the	
  
database	
  was	
  InfoUSA,	
  but	
  we	
  have	
  supplemented	
  it	
  with	
  additional	
  data	
  sources.	
  
16	
  The	
  length	
  of	
  the	
  NAICS	
  code	
  indicates	
  the	
  granularity	
  of	
  the	
  industry	
  subsector.	
  The	
  industry	
  description	
  becomes	
  
increasingly	
  precise	
  with	
  each	
  additional	
  digit	
  in	
  a	
  NAICS	
  code.	
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3. We	
  merged	
  each	
  of	
  the	
  4-­‐digit	
  NAICS	
  codes	
  from	
  the	
  MECS	
  data	
  to	
  the	
  matching	
  4-­‐digit	
  
NAICS	
  code	
  in	
  the	
  InfoUSA	
  data	
  file.	
  There	
  were	
  many	
  4-­‐digit	
  NAICS	
  codes	
  published	
  in	
  
the	
  MECS	
  data	
  sets,	
  thus	
  there	
  were	
  many	
  matches	
  with	
  the	
  InfoUSA	
  data	
  file.	
  

4. We	
  merged	
  each	
  of	
  the	
  3-­‐digit	
  NAICS	
  codes	
  from	
  the	
  MECS	
  data	
  to	
  the	
  matching	
  3-­‐digit	
  
NAICS	
  code	
  in	
  the	
  InfoUSA	
  data	
  file.	
  All	
  3-­‐digit	
  NAICS	
  codes	
  for	
  the	
  manufacturing	
  
sector	
  were	
  published	
  in	
  the	
  MECS	
  data	
  sets,	
  thus	
  all	
  records	
  in	
  the	
  InfoUSA	
  data	
  file	
  
received	
  a	
  match	
  from	
  the	
  MECS	
  data	
  file.	
  

5. Following	
  steps	
  a	
  through	
  d,	
  each	
  record	
  in	
  the	
  InfoUSA	
  database	
  has	
  data	
  energy	
  
consumption	
  data	
  at	
  the	
  3-­‐digit	
  NAICS	
  code	
  level.	
  In	
  addition,	
  a	
  progressively	
  smaller	
  
number	
  of	
  records	
  contain	
  energy	
  consumption	
  data	
  at	
  the	
  4-­‐digit,	
  5-­‐digit,	
  and	
  6-­‐digit	
  
NAICS	
  code	
  level.	
  

For	
  each	
  record,	
  we	
  designated	
  energy	
  consumption	
  data	
  using	
  the	
  following	
  logic	
  
statements:	
  

• If	
  energy	
  consumption	
  data	
  at	
  the	
  6-­‐digit	
  level	
  exists,	
  then	
  assign	
  it	
  as	
  the	
  estimate	
  of	
  
energy	
  use	
  for	
  the	
  record;	
  	
  

• else,	
  if	
  energy	
  consumption	
  data	
  at	
  the	
  5-­‐digit	
  level	
  exists,	
  then	
  assign	
  it	
  as	
  the	
  estimate	
  
of	
  energy	
  use	
  for	
  the	
  record;	
  	
  

• else,	
  if	
  energy	
  consumption	
  data	
  at	
  the	
  4-­‐digit	
  level	
  exists,	
  then	
  assign	
  it	
  as	
  the	
  estimate	
  
of	
  energy	
  use	
  for	
  the	
  record;	
  	
  

• else,	
  assign	
  the	
  energy	
  consumption	
  data	
  at	
  the	
  3-­‐digit	
  level	
  as	
  the	
  estimate	
  of	
  energy	
  
use	
  for	
  the	
  record.	
  	
  

By	
  assigning	
  energy	
  consumption	
  data	
  to	
  each	
  record	
  in	
  this	
  way,	
  we	
  ensured	
  that	
  each	
  
facility	
  in	
  the	
  database	
  was	
  assigned	
  the	
  most	
  precise	
  energy	
  information	
  (by	
  manufacturing	
  
sub-­‐sector)	
  available.	
  	
  	
  

Step 5 

To	
  develop	
  adjustment	
  factors	
  of	
  energy	
  use	
  based	
  on	
  facility	
  employment,	
  we	
  used	
  data	
  from	
  
MECS	
  table	
  6.4	
  on	
  the	
  ratio	
  of	
  energy	
  consumption	
  per	
  employee	
  and	
  per	
  dollar	
  of	
  output	
  
based	
  on	
  facility	
  employment.	
  We	
  conducted	
  the	
  following	
  data	
  analysis	
  and	
  computations.	
  	
  

a. Using	
  the	
  energy-­‐use	
  data	
  in	
  MECS	
  Table	
  6.4,	
  we	
  created	
  two	
  tables	
  (the	
  “Employ”	
  
table	
  and	
  the	
  “Value-­‐of-­‐Ship”	
  table).	
  Each	
  row	
  of	
  the	
  tables	
  represents	
  a	
  3-­‐digit	
  NAICS	
  
code	
  and	
  each	
  column	
  represents	
  one	
  of	
  the	
  facility	
  sizes.	
  The	
  cells	
  of	
  the	
  Employ	
  table	
  
contain	
  the	
  MECS	
  estimates	
  of	
  average	
  energy	
  use	
  per-­‐employee;	
  the	
  cells	
  of	
  the	
  Value-­‐
of-­‐Ship	
  table	
  contain	
  the	
  MECS	
  estimates	
  of	
  average	
  energy	
  use	
  per-­‐dollar	
  value	
  of	
  
shipment.	
  

b. For	
  the	
  Employ	
  table,	
  we	
  computed	
  the	
  difference	
  from	
  the	
  mean	
  for	
  each	
  facility	
  size	
  
by	
  dividing	
  the	
  per-­‐employee	
  energy	
  use	
  by	
  the	
  average	
  per-­‐employee	
  energy	
  use	
  
across	
  all	
  six	
  facility	
  sizes.	
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c. For	
  the	
  Value-­‐of-­‐Ship	
  table,	
  we	
  computed	
  the	
  difference	
  from	
  the	
  mean	
  for	
  each	
  facility	
  
size	
  by	
  dividing	
  energy	
  use	
  per-­‐dollar	
  value	
  of	
  shipment	
  by	
  the	
  average	
  energy	
  use	
  per-­‐
dollar	
  value	
  of	
  shipment	
  across	
  all	
  six	
  facility	
  sizes.	
  	
  	
  	
  	
  

The	
  differences	
  from	
  the	
  mean	
  computed	
  for	
  the	
  per-­‐employee	
  and	
  per-­‐dollar	
  value	
  added	
  
were	
  imported	
  into	
  SPSS	
  and	
  merged	
  with	
  the	
  InfoUSA	
  data	
  from	
  Step	
  4	
  and	
  other	
  MECS	
  data	
  
from	
  Steps	
  1,	
  2,	
  and	
  3.	
  

Step 6 

Upon	
  completing	
  Steps	
  1	
  through	
  5,	
  we	
  developed	
  an	
  intermediate	
  database	
  containing	
  a	
  
single	
  record	
  for	
  each	
  Northwest	
  business	
  facility	
  (with	
  reported	
  employment	
  of	
  less	
  than	
  
5,000)	
  that	
  contains	
  information	
  on	
  physical	
  location,	
  employment,	
  and	
  value	
  of	
  output,	
  as	
  
well	
  as	
  estimates	
  of	
  following	
  estimated	
  characteristics	
  energy	
  consumption:	
  

• Energy	
  consumption	
  per-­‐employee;	
  
• Energy	
  consumption	
  per-­‐dollar	
  value	
  of	
  output;	
  
• Relative	
  standard	
  error	
  of	
  energy	
  consumption	
  per-­‐employee;	
  
• Relative	
  standard	
  error	
  of	
  energy	
  consumption	
  per-­‐dollar	
  value	
  of	
  output;	
  
• Percent	
  energy	
  consumption	
  electric;	
  
• Percent	
  energy	
  consumption	
  natural	
  gas;	
  and	
  
• Energy	
  consumption	
  adjustment	
  based	
  on	
  facility-­‐employment	
  level.	
  

For	
  each	
  record	
  in	
  the	
  database	
  business	
  facilities,	
  we	
  computed	
  estimates	
  of	
  total	
  energy	
  
consumption	
  (in	
  BTUs)	
  based	
  on	
  both	
  reported	
  employment	
  and	
  value	
  of	
  output	
  using	
  the	
  
following	
  formulas.17	
  	
  

Employment-based:  

Total	
  Energy	
  in	
  2006	
  =	
  Employment	
  x	
  Energy	
  Per-­‐Employee	
  x	
  Employ	
  Adjust	
  

Total	
  Energy	
  =	
  Total	
  Energy	
  in	
  2006	
  x	
  (1	
  +	
  Employee	
  Energy	
  Growth	
  Rate)^5	
  

Where:	
  

• Employment	
  =	
  Facility	
  employment	
  reported	
  in	
  InfoUSA	
  database	
  
• Energy	
  Per-­‐Employee	
  =	
  MECS	
  estimate	
  of	
  energy	
  per-­‐employee	
  by	
  NAICS	
  code	
  
• Employ	
  Adjust	
  =	
  Facility	
  employment	
  based	
  difference	
  in	
  mean	
  energy	
  use	
  per-­‐

employee	
  
• Employee	
  Energy	
  Growth	
  Rate	
  =	
  the	
  average	
  annual	
  growth	
  rate	
  in	
  energy	
  per-­‐

employee	
  between	
  2002	
  and	
  2006.	
  This	
  growth	
  rate	
  is	
  assumed	
  to	
  hold	
  between	
  2006	
  
and	
  2011	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
17	
  For	
  a	
  small	
  number	
  of	
  records	
  received	
  from	
  InfoUSA,	
  either	
  the	
  employment	
  level	
  or	
  the	
  value-­‐of-­‐output	
  information	
  was	
  
missing.	
  For	
  all	
  records	
  obtained	
  through	
  industry	
  trade	
  groups	
  and	
  trade	
  show	
  directories,	
  only	
  information	
  on	
  employment	
  
was	
  obtained	
  (i.e.,	
  value	
  of	
  output	
  was	
  missing	
  for	
  all	
  records).	
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Output-based: 

Total	
  Energy	
  in	
  2006	
  =	
  Value	
  of	
  Output	
  x	
  Energy	
  Per-­‐Dollar	
  Output	
  x	
  Employ	
  Adjust	
  

Total	
  Energy	
  =	
  Total	
  Energy	
  in	
  2006	
  x	
  (1	
  +	
  Output	
  Energy	
  Growth	
  Rate)^5	
  

Where:	
  

• Value	
  of	
  Output	
  =	
  Facility	
  output	
  (in	
  dollars)	
  reported	
  in	
  InfoUSA	
  database	
  
• Energy	
  Per-­‐Dollar	
  Output	
  =	
  MECS	
  estimate	
  of	
  energy	
  per-­‐dollar	
  output	
  by	
  NAICS	
  	
  
• Employ	
  Adjust	
  =	
  Facility	
  employment	
  based	
  difference	
  in	
  mean	
  energy	
  use	
  per-­‐

employee	
  	
  
• Output	
  Energy	
  Growth	
  Rate	
  =	
  the	
  average	
  annual	
  growth	
  rate	
  in	
  energy	
  per-­‐dollar	
  

output	
  between	
  2002	
  and	
  2006.	
  This	
  growth	
  rate	
  is	
  assumed	
  to	
  hold	
  between	
  2006	
  
and	
  2011	
  

We	
  computed	
  lower	
  and	
  upper	
  bounds	
  of	
  an	
  approximate	
  90%	
  confidence	
  interval	
  of	
  the	
  true	
  
total	
  energy	
  consumption	
  using	
  the	
  relative	
  standard	
  errors	
  for	
  energy	
  use	
  per-­‐employee	
  and	
  
energy	
  use	
  per-­‐dollar	
  output	
  (i.e.,	
  confidence	
  interval	
  for	
  each	
  measure	
  of	
  energy	
  use	
  
described	
  above).18	
  

90%	
  CI	
  =	
  Total	
  Energy	
  +/-­‐	
  (Total	
  Energy	
  x	
  Relative	
  Standard	
  Error	
  x	
  1.645)	
  	
  

To	
  derive	
  estimates	
  of	
  total	
  energy	
  consumption	
  for	
  electricity	
  and	
  natural	
  gas,	
  we	
  multiplied	
  
the	
  two	
  alternative	
  estimates	
  of	
  total	
  energy	
  consumption	
  by	
  the	
  estimate	
  of	
  percent	
  energy	
  
consumption	
  that	
  is	
  electric	
  and	
  the	
  percent	
  energy	
  consumption	
  that	
  is	
  natural	
  gas.19	
  Finally,	
  
we	
  converted	
  the	
  estimate	
  of	
  total	
  electricity	
  consumption	
  from	
  BTUs	
  to	
  kWh	
  and	
  the	
  
estimate	
  of	
  total	
  natural	
  gas	
  consumption	
  from	
  BTUs	
  to	
  therms.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
18	
  We	
  refer	
  to	
  the	
  confidence	
  interval	
  as	
  “approximate”	
  because	
  we	
  developed	
  it	
  based	
  only	
  on	
  the	
  relative	
  standard	
  error	
  
associated	
  with	
  the	
  estimates	
  of	
  per-­‐unit	
  energy	
  use—the	
  only	
  random	
  variable	
  for	
  which	
  information	
  on	
  relative	
  error	
  is	
  
available.	
  
19	
  Total	
  energy	
  consumption	
  for	
  all	
  other	
  fuels	
  can	
  also	
  be	
  derived	
  by	
  multiplying	
  the	
  two	
  alternative	
  estimates	
  of	
  total	
  energy	
  
consumption	
  by	
  (1	
  –	
  the	
  estimate	
  of	
  percent	
  energy	
  consumption	
  that	
  is	
  electric	
  –	
  the	
  percent	
  energy	
  consumption).	
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6 Nursery Industry (NAICS 111421) 
For	
  the	
  nursery	
  industry,	
  electricity,	
  natural	
  gas,	
  and	
  other	
  forms	
  of	
  energy	
  are	
  used	
  in	
  the	
  
operations	
  of	
  greenhouses	
  and	
  other	
  production	
  facilities,	
  as	
  well	
  as	
  for	
  offices	
  and	
  in	
  some	
  
instances,	
  retail	
  facilities.	
  	
  We	
  are	
  not	
  aware	
  of	
  any	
  source	
  of	
  information—public	
  or	
  private—
that	
  provides	
  estimates	
  of	
  energy	
  use	
  by	
  this	
  industry	
  sector	
  at	
  the	
  state,	
  regional,	
  or	
  national	
  
level.	
  As	
  a	
  rough	
  estimate	
  of	
  energy	
  use,	
  we	
  assume	
  per-­‐worker	
  energy	
  use	
  for	
  the	
  nursery	
  
industry	
  is	
  the	
  same	
  as	
  the	
  per-­‐worker	
  energy	
  use	
  for	
  the	
  food	
  manufacturing	
  sector	
  (NAICS	
  
311).	
  Quantifying	
  the	
  reasonableness	
  of	
  this	
  assumption	
  would	
  require	
  analysis	
  beyond	
  the	
  
scope	
  of	
  this	
  project.	
  Such	
  an	
  analysis	
  would	
  likely	
  not	
  be	
  warranted	
  given	
  that	
  the	
  database	
  
we	
  developed	
  for	
  this	
  project,	
  which	
  is	
  comprised	
  of	
  more	
  than	
  18,000	
  facilities,	
  contains	
  only	
  
98	
  facilities	
  in	
  the	
  nursery	
  industry	
  sector.	
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7 Nursery, Florist, and Farm Supply Wholesalers and 
Retailers (NAICS 424910, 424930, 444220)  

For	
  the	
  nursery,	
  florist,	
  and	
  farm	
  supply	
  wholesale	
  and	
  retail	
  sectors,	
  electricity	
  and	
  natural	
  
gas	
  are	
  used	
  in	
  the	
  operation	
  of	
  greenhouses,	
  warehouse	
  and	
  retail	
  space,	
  and	
  office	
  space.	
  We	
  
are	
  not	
  aware	
  of	
  any	
  source	
  of	
  information—public	
  or	
  private—that	
  provides	
  direct	
  estimates	
  
of	
  energy	
  use	
  by	
  these	
  sectors.	
  However,	
  	
  we	
  are	
  able	
  to	
  develop	
  estimates	
  of	
  energy	
  use	
  
based	
  on	
  the	
  following	
  three	
  related	
  sources	
  of	
  information.	
  

1. National	
  level	
  estimates	
  of	
  average	
  number	
  of	
  square	
  feet	
  of	
  retail	
  and	
  wholesale	
  space	
  
per	
  worker	
  based	
  on	
  data	
  collected	
  and	
  analyzed	
  by	
  the	
  Energy	
  Information	
  
Administration	
  through	
  the	
  CBECS.	
  	
  

a. Average	
  number	
  of	
  square	
  feet	
  per	
  worker	
  for	
  retail	
  facilities	
  (excluding	
  
enclosed	
  malls)	
  is	
  1,052	
  

b. Average	
  number	
  of	
  square	
  feet	
  per	
  worker	
  for	
  warehouses	
  (proxy	
  for	
  wholesale	
  
facilities)	
  is	
  1,700.	
  

2. National	
  level	
  estimates	
  of	
  the	
  average	
  electricity	
  use	
  per	
  square	
  foot	
  and	
  per-­‐
employee	
  for	
  retail	
  and	
  warehouse	
  facilities	
  based	
  on	
  data	
  collected	
  and	
  analyzed	
  by	
  
the	
  Energy	
  Information	
  Administration	
  through	
  the	
  CBECS.	
  	
  	
  

a. Average	
  annual	
  electricity	
  use	
  per	
  square	
  foot,	
  and	
  per	
  employee	
  for	
  retail	
  
facilities:	
  

i. Per	
  square	
  foot	
  =	
  14.3	
  kWh	
  
ii. Per	
  Employee	
  =	
  17,800	
  kWh	
  

b. Average	
  annual	
  electricity	
  use	
  per	
  square	
  foot,	
  and	
  per	
  employee	
  for	
  warehouse	
  
and	
  storage	
  (proxy	
  for	
  wholesale)	
  facilities:	
  

i. Per	
  square	
  foot	
  =	
  7.6	
  kWh	
  
ii. Per	
  Employee	
  =	
  16,700	
  kWh	
  

3. National	
  level	
  estimates	
  of	
  the	
  average	
  natural	
  gas	
  consumption	
  per	
  square	
  foot	
  and	
  
per-­‐employee	
  for	
  retail	
  and	
  warehouse	
  facilities	
  based	
  on	
  data	
  collected	
  and	
  analyzed	
  
by	
  the	
  Energy	
  Information	
  Administration	
  through	
  the	
  CBECS.	
  	
  	
  

a. Average	
  annual	
  natural	
  gas	
  consumption	
  per	
  square	
  foot,	
  and	
  	
  per	
  employee	
  for	
  
retail	
  facilities:	
  

i. Per	
  square	
  foot	
  =	
  30.9	
  Cubic	
  foot	
  
ii. Per	
  Employee	
  =	
  41.3	
  MCF	
  

b. Average	
  annual	
  natural	
  gas	
  consumption	
  per	
  square	
  foot,	
  and	
  	
  per	
  employee	
  for	
  
warehouse	
  and	
  storage	
  (proxy	
  for	
  wholesale)	
  facilities:	
  

i. Per	
  square	
  foot	
  =	
  23.4	
  Cubic	
  foot	
  
ii. Per	
  Employee	
  =	
  42.1	
  MCF	
  

Using	
  these	
  data,	
  we	
  computed	
  two	
  estimates	
  of	
  electricity	
  use	
  and	
  two	
  estimates	
  of	
  natural	
  
gas	
  consumption	
  for	
  each	
  of	
  the	
  nursery,	
  florist,	
  and	
  farm	
  supply	
  wholesale	
  and	
  retail	
  facilities	
  
in	
  the	
  database	
  (about	
  2,650	
  facilities	
  in	
  total).	
  The	
  estimates	
  of	
  energy	
  use	
  were	
  computed	
  as	
  
follows:	
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Total kWh  

Square	
  Feet	
  Based	
  =	
  Employment	
  *	
  Avg.	
  square	
  feet	
  per	
  employee	
  *	
  kWh	
  per	
  square	
  foot	
  	
  

Employee	
  Based	
  =	
  Employment	
  	
  *	
  Per	
  employee	
  kWh	
  

Total MCF  

Square	
  Feet	
  Based	
  =	
  Employment	
  *	
  Avg.	
  square	
  feet	
  per	
  employee	
  *	
  MCF	
  per	
  square	
  foot	
  MCF	
  	
  

Employee	
  Based	
  =	
  Employment	
  	
  *	
  Per	
  employee	
  MCF	
  

While	
  our	
  expectation	
  was	
  that	
  each	
  pair	
  of	
  energy	
  estimates	
  would	
  differ,	
  we	
  knew	
  that	
  they	
  
would	
  be	
  highly	
  (even	
  perfectly)	
  correlated	
  given	
  that	
  they	
  both	
  incorporate	
  facility-­‐level	
  
employment.	
  	
  Because	
  we	
  believe	
  both	
  methods	
  for	
  estimating	
  total	
  energy	
  use	
  by	
  the	
  retail	
  
or	
  wholesale	
  facility	
  lead	
  to	
  reasonable	
  estimates,	
  we	
  take	
  the	
  average	
  of	
  the	
  two	
  methods	
  as	
  
our	
  estimate	
  of	
  total	
  annual	
  electricity	
  usage	
  and	
  natural	
  gas	
  consumption	
  for	
  each	
  facility.	
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Appendix C: Sample Design 
We	
  describe	
  below	
  the	
  sample	
  design	
  we	
  followed	
  for	
  conducting	
  verification	
  of	
  information	
  
on	
  a	
  sample	
  of	
  facilities	
  in	
  the	
  business	
  database.	
  

Background 

The	
  purpose	
  of	
  the	
  telephone	
  survey	
  is	
  to	
  verify	
  information	
  contained	
  in	
  the	
  database	
  of	
  
manufacturers	
  developed	
  for	
  NEEA	
  by	
  Evergreen	
  Economics.	
  In	
  addition,	
  where	
  applicable,	
  
we	
  use	
  information	
  obtained	
  through	
  the	
  survey	
  to	
  fill	
  in	
  gaps	
  in	
  the	
  database	
  (e.g.,	
  number	
  of	
  
employees).	
  

The	
  database	
  consists	
  of	
  business	
  facilities	
  in	
  Oregon,	
  Washington,	
  Idaho,	
  and	
  Montana	
  within	
  
the	
  following	
  NAICS	
  codes:	
  

• All	
  sectors	
  at	
  the	
  six-­‐digit	
  level	
  in	
  Sector	
  31-­‐33,	
  Manufacturing,	
  with	
  the	
  exception	
  of	
  all	
  
industries	
  in	
  Sector	
  323,	
  Printing	
  and	
  Related	
  Support	
  Activities.	
  	
  

• Sector	
  111421,	
  Nursery	
  and	
  Tree	
  Production	
  
• Sector	
  424910,	
  Farm	
  Supplies	
  Merchant	
  Wholesalers	
  
• Sector	
  424930,	
  Flower,	
  Nursery	
  Stock,	
  and	
  Florists	
  Supplies	
  Merchant	
  Wholesalers	
  
• Sector	
  444220,	
  Nursery,	
  Garden	
  Center,	
  and	
  Farm	
  Supply	
  Stores	
  
• Sector	
  493120,	
  Refrigerated	
  Warehousing	
  and	
  Storage	
  

The	
  universe	
  of	
  firms	
  contained	
  in	
  the	
  database	
  is	
  based	
  on	
  the	
  business	
  records	
  obtained	
  
from	
  InfoGroup	
  and	
  referred	
  to	
  as	
  “InfoUSA”	
  data.	
  Evergreen	
  Economics	
  processed	
  the	
  
dataset,	
  removing	
  firms	
  outside	
  the	
  target	
  industrial	
  sectors	
  and	
  eliminated	
  duplicate	
  records.	
  
The	
  completed	
  database	
  included	
  17,435	
  records.	
  
Evergreen	
  Economics	
  augmented	
  these	
  data	
  with	
  records	
  of	
  businesses	
  gathered	
  from	
  
industry	
  trade	
  show	
  lists	
  and	
  publications.	
  These	
  augmented	
  businesses	
  were	
  primarily	
  from	
  
the	
  winery,	
  nursery,	
  and	
  food	
  processing	
  industry	
  sectors,	
  and	
  the	
  full	
  list	
  of	
  data	
  included	
  
about	
  3,200	
  businesses.	
  We	
  screened	
  the	
  list	
  for	
  duplicates	
  and	
  firms	
  outside	
  our	
  targeted	
  
industries	
  and	
  supplemented	
  it	
  with	
  data	
  regarding	
  employment	
  and	
  industry	
  from	
  Manta,	
  an	
  
internet-­‐based	
  small-­‐business	
  directory.20	
  	
  After	
  the	
  augmented	
  data	
  were	
  completely	
  
screened,	
  the	
  dataset	
  contributed	
  828	
  records	
  to	
  the	
  primary	
  InfoUSA	
  database.	
  Evergreen	
  
Economics	
  then	
  merged	
  the	
  two	
  datasets	
  and	
  screened	
  this	
  combined	
  data	
  set	
  once	
  more	
  for	
  
duplicate	
  records.	
  

The	
  purchased	
  InfoUSA	
  data	
  and	
  the	
  collected	
  trade	
  show	
  list	
  and	
  publication	
  data	
  include	
  
records	
  for	
  all	
  businesses	
  in	
  the	
  specified	
  industrial	
  sectors.	
  This	
  project,	
  however,	
  focuses	
  on	
  
small	
  and	
  medium-­‐sized	
  firms.	
  Therefore,	
  for	
  survey	
  purposes,	
  Evergreen	
  Economics	
  
excluded	
  any	
  facilities	
  with	
  1,000	
  or	
  more	
  employees	
  (based	
  on	
  employment	
  data	
  from	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
20	
  www.manta.com.	
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InfoUSA	
  data	
  or	
  Manta).	
  While	
  these	
  large	
  firms	
  were	
  excluded	
  from	
  the	
  sample	
  frame,	
  they	
  
are	
  kept	
  in	
  the	
  overall	
  database	
  provided	
  to	
  NEEA.	
  Excluding	
  these	
  large	
  firms	
  from	
  the	
  
dataset	
  removed	
  only	
  63	
  businesses,	
  and	
  leaving	
  18,300	
  facilities.	
  

Sample Frame 

Figure	
  10	
  shows	
  the	
  distribution	
  of	
  the	
  number	
  of	
  facilities	
  by	
  industrial	
  sector,	
  as	
  identified	
  
by	
  three-­‐digit	
  NAICs	
  codes.	
  The	
  data	
  show	
  that	
  businesses	
  in	
  the	
  four-­‐state	
  region	
  are	
  diverse.	
  
No	
  single	
  industry	
  dominates	
  this	
  sector.	
  The	
  category	
  with	
  the	
  largest	
  numbers	
  of	
  firms	
  is	
  the	
  
Miscellaneous	
  Manufacturing	
  category,	
  at	
  15%	
  of	
  all	
  firms,	
  followed	
  by	
  Fabricated	
  Metal	
  
Product	
  Manufacturing,	
  at	
  13%.	
  	
  

Figure 10: Distribution of Facilities by Industry Sector 

	
  
Sources:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
  and	
  industry	
  trade	
  show	
  lists	
  and	
  publications.	
  

To	
  identify	
  the	
  level	
  of	
  urbanization,	
  Evergreen	
  Economics	
  used	
  the	
  Rural-­‐Urban	
  Continuum	
  
Codes	
  (RUCC)	
  generated	
  by	
  the	
  Economic	
  Research	
  Service	
  at	
  the	
  US	
  Department	
  of	
  
Agriculture.	
  The	
  Rural-­‐Urban	
  Continuum	
  Codes	
  are	
  delineated	
  by	
  zip	
  code.	
  Evergreen	
  
Economics	
  merged	
  the	
  list	
  of	
  Codes	
  into	
  the	
  business	
  database	
  to	
  designate	
  the	
  appropriate	
  
RUCC	
  for	
  each	
  facility.	
  There	
  are	
  nine	
  codes	
  and	
  NEEA	
  has	
  grouped	
  them	
  as	
  follows:	
  

• RUCC	
  1-­‐3	
  =	
  Urban;	
  
• RUCC	
  4-­‐6	
  =	
  High	
  Rural	
  
• RUCC	
  7-­‐9	
  =	
  Low	
  Rural	
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Table	
  28	
  shows	
  the	
  distribution	
  of	
  facilities	
  across	
  the	
  four	
  states	
  and	
  by	
  rural-­‐urban	
  
designation.	
  The	
  table	
  shows	
  the	
  number	
  of	
  facilities	
  in	
  each	
  category	
  and	
  the	
  percent	
  of	
  firms	
  
by	
  states	
  and	
  rural-­‐urban	
  designation.	
  Urban	
  Oregon	
  and	
  Washington	
  contain	
  more	
  than	
  
13,000	
  of	
  the	
  18,307	
  records	
  in	
  the	
  universe	
  of	
  facilities	
  (77	
  percent)	
  with	
  fewer	
  than	
  1,000	
  
employees.	
  	
  

Table 28: Distribution of Businesses by State and Rural-Urban Designation 
State	
   Urban	
   Rural	
   Total	
   %	
  of	
  Total	
  

Idaho	
   1,616	
   675	
   2,291	
   12.5%	
  

Montana	
   1,173	
   686	
   1,859	
   10.2%	
  

Oregon	
   5,738	
   406	
   6,144	
   33.6%	
  

Washington	
   7,589	
   424	
   8,013	
   43.8%	
  

Northwest	
   16,116	
   2,191	
   18,307	
   100%	
  

%	
  of	
  Total	
   88%	
   12%	
   100%	
   	
  	
  
Sources:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
  and	
  industry	
  trade	
  show	
  lists	
  and	
  publications.	
  

As	
  the	
  data	
  show,	
  75%	
  of	
  business	
  facilities	
  are	
  located	
  in	
  urban	
  areas	
  and,	
  while	
  the	
  
remainder	
  (25%)	
  are	
  in	
  rural	
  areas,	
  most	
  of	
  these	
  businesses	
  are	
  in	
  areas	
  with	
  higher	
  
population	
  densities	
  (19%	
  versus	
  6%	
  of	
  total	
  businesses).	
  Most	
  of	
  the	
  businesses	
  are	
  located	
  
in	
  Washington	
  and	
  Oregon,	
  with	
  the	
  greatest	
  concentration	
  in	
  Washington.	
  	
  

Figure 11: Distribution of Businesses by State and Rural-Urban Designation 

	
  
Sources:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
  and	
  industry	
  trade	
  show	
  lists	
  and	
  publications.	
  

The	
  majority	
  of	
  business	
  locations	
  (72%)	
  have	
  10	
  or	
  fewer	
  employees,	
  as	
  shown	
  in	
  Table	
  29.	
  	
  
As	
  employee	
  count	
  goes	
  up,	
  the	
  number	
  of	
  firms	
  drops.	
  Based	
  on	
  the	
  InfoUSA	
  and	
  Manta	
  data,	
  
there	
  are	
  fewer	
  than	
  700	
  business	
  locations	
  in	
  the	
  Northwest	
  with	
  between	
  101	
  and	
  999	
  
employees.	
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Table 29: Distribution of Business Facilities by Size 
Number	
  of	
  Employees	
   Frequency	
   Percent	
  
10	
  or	
  Fewer	
   13,128	
   72%	
  

11	
  -­‐	
  40	
   3,370	
   18%	
  
41	
  -­‐	
  100	
   1,094	
   6%	
  

More	
  than	
  100	
   715	
   4%	
  

Total	
   18,307	
   100%	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup.	
  

Figure	
  12	
  provides	
  another	
  representation	
  of	
  the	
  distribution	
  of	
  business	
  locations	
  by	
  
employee	
  count.	
  Approximately	
  50%	
  of	
  firms	
  have	
  fewer	
  than	
  five	
  employees	
  and,	
  while	
  
employee	
  counts	
  rise	
  rapidly	
  from	
  there,	
  approximately	
  75%	
  of	
  firms	
  have	
  12	
  or	
  fewer	
  
employees,	
  90%	
  of	
  firms	
  have	
  40	
  or	
  fewer	
  employees,	
  and	
  about	
  95%	
  of	
  firms	
  have	
  fewer	
  
than	
  80	
  employees.	
  The	
  data	
  clearly	
  indicate	
  that	
  most	
  Northwest	
  businesses	
  in	
  the	
  
manufacturing	
  (and	
  other	
  industries	
  of	
  interest)	
  are	
  small	
  or	
  mid-­‐sized.	
  	
  

Figure 12: Distribution of Businesses by Number of Employees 

	
  
Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup.	
  

As	
  described	
  above,	
  the	
  purpose	
  of	
  the	
  survey	
  is	
  to	
  verify	
  business	
  information	
  contained	
  in	
  
the	
  business	
  database	
  and	
  to	
  fill	
  in	
  any	
  gaps	
  in	
  the	
  database.	
  In	
  order	
  to	
  determine	
  the	
  
necessary	
  number	
  of	
  businesses	
  to	
  contact,	
  we	
  made	
  the	
  assumption	
  that	
  85	
  percent	
  of	
  the	
  
records	
  in	
  the	
  business	
  database	
  are	
  essentially	
  correct—that	
  is,	
  the	
  record	
  is	
  for	
  a	
  business	
  
that	
  actually	
  exists	
  at	
  the	
  address	
  and	
  with	
  the	
  phone	
  number	
  and	
  contact	
  person	
  recorded	
  in	
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the	
  database	
  and	
  the	
  employment	
  recorded	
  for	
  the	
  business	
  location	
  is	
  (approximately)	
  
correct.21	
  

Based	
  on	
  our	
  analysis	
  of	
  the	
  facility-­‐level	
  data,	
  we	
  developed	
  individual	
  random	
  samples	
  	
  
based	
  on	
  state,	
  urban/rural	
  designation,	
  and	
  size	
  of	
  firm	
  (based	
  on	
  number	
  of	
  employees).	
  
Developing	
  the	
  sample	
  design	
  based	
  on	
  these	
  three	
  factors	
  allowed	
  us	
  to	
  account	
  for	
  the	
  
factors	
  that	
  we	
  believe	
  may	
  contain	
  the	
  greatest	
  degree	
  of	
  variation.	
  In	
  other	
  words,	
  we	
  
believe	
  that	
  if	
  there	
  are	
  differences	
  between	
  the	
  firm-­‐level	
  information	
  contained	
  in	
  the	
  
database	
  and	
  the	
  actual	
  information	
  about	
  the	
  firms	
  (collected	
  through	
  the	
  phone	
  survey),	
  we	
  
are	
  more	
  likely	
  to	
  capture	
  these	
  differences	
  from	
  a	
  sample	
  design	
  based	
  on	
  the	
  following	
  
factors:	
  

• State—There	
  may	
  be	
  state-­‐to-­‐state	
  differences	
  in	
  the	
  quality	
  of	
  information	
  gathered	
  
by	
  InfoGroup	
  for	
  the	
  four	
  Northwest	
  states;	
  

• Urban-­‐Rural	
  Designation—There	
  may	
  be	
  differences	
  in	
  the	
  quality	
  of	
  the	
  information	
  
gathered	
  by	
  InfoGroup	
  based	
  on	
  the	
  facility	
  being	
  located	
  in	
  an	
  urban	
  or	
  rural	
  area;	
  

• Size	
  of	
  Firm—There	
  may	
  be	
  differences	
  in	
  the	
  quality	
  of	
  the	
  information	
  gathered	
  by	
  
InfoGroup	
  on	
  small	
  or	
  very	
  small	
  firms,	
  mid-­‐size	
  firms,	
  and	
  large	
  or	
  very	
  large	
  firms.	
  	
  

In	
  total,	
  we	
  created	
  24	
  sampling	
  strata:	
  	
  4	
  states	
  x	
  2	
  urban-­‐rural	
  designations	
  x	
  3	
  firm	
  sizes	
  =	
  
24	
  strata.22	
  	
  Table	
  30	
  shows	
  the	
  distribution	
  of	
  businesses	
  and	
  employees,	
  as	
  well	
  as	
  the	
  
sample	
  quotas	
  by	
  strata.	
  This	
  sample	
  design	
  provides	
  us	
  with	
  a	
  level	
  of	
  confidence	
  of	
  90%	
  
with	
  a	
  relative	
  precision	
  of	
  5%	
  at	
  the	
  state	
  level	
  and	
  a	
  level	
  of	
  confidence	
  of	
  95%	
  with	
  a	
  
relative	
  precision	
  of	
  5%	
  at	
  the	
  Northwest	
  level.23	
  

Table 30: Sample Design Encompassing State, Rural/Urban, and Firm Size 

Strata	
   Businesses	
   Employment	
   Sample	
  Quota	
  
Sample	
  as	
  %	
  of	
  All	
  

Businesses	
  
ID	
  	
  Rural-­‐Large	
   55	
   8,412	
   10	
   18%	
  
ID	
  	
  Rural-­‐Medium	
   85	
   1,846	
   15	
   18%	
  
ID	
  	
  Rural-­‐Small	
   534	
   1,910	
   25	
   5%	
  
ID	
  	
  Urban-­‐Large	
   164	
   19,457	
   20	
   12%	
  
ID	
  	
  Urban-­‐Medium	
   319	
   6,529	
   20	
   6%	
  
ID	
  	
  Urban-­‐Small	
   1,128	
   4,197	
   30	
   3%	
  
Total	
  Idaho	
   2,285	
   42,351	
   120	
   5%	
  
MT	
  	
  Rural-­‐Large	
   29	
   3,240	
   10	
   34%	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
21	
  We	
  use	
  “approximately”	
  correct	
  because,	
  even	
  for	
  small	
  firms,	
  location-­‐level	
  employment	
  is	
  constantly	
  in	
  flux.	
  We	
  are	
  not	
  
concerned	
  if	
  the	
  employment	
  level	
  recorded	
  in	
  our	
  database	
  is	
  a	
  person	
  or	
  two	
  off	
  for	
  smaller	
  firms	
  of	
  1	
  to	
  5.	
  

22	
  For	
  the	
  purposes	
  of	
  sampling,	
  we	
  consider	
  firm	
  sizes	
  of	
  0	
  –	
  10	
  employees,	
  11	
  –	
  40	
  employees,	
  and	
  41	
  –	
  999	
  employees	
  as	
  
the	
  three	
  firm	
  size	
  groupings.	
  

23	
  This	
  is	
  based	
  on	
  our	
  assumption	
  that	
  approximately	
  15%	
  of	
  the	
  records	
  in	
  the	
  InfoUSA	
  database	
  contain	
  an	
  error	
  with	
  
respect	
  to	
  either	
  employment	
  or	
  contact	
  information.	
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Strata	
   Businesses	
   Employment	
   Sample	
  Quota	
  
Sample	
  as	
  %	
  of	
  All	
  

Businesses	
  
MT	
  	
  Rural-­‐Medium	
   69	
   1,508	
   10	
   14%	
  
MT	
  	
  Rural-­‐Small	
   589	
   1,994	
   25	
   4%	
  
MT	
  	
  Urban-­‐Large	
   70	
   7,271	
   15	
   21%	
  
MT	
  	
  Urban-­‐Medium	
   198	
   4,115	
   25	
   13%	
  
MT	
  	
  Urban-­‐Small	
   904	
   3,185	
   30	
   3%	
  
Total	
  Montana	
   1,859	
   21,313	
   115	
   6%	
  
OR	
  	
  Rural-­‐Large	
   38	
   5,951	
   10	
   26%	
  
OR	
  	
  Rural-­‐Medium	
   66	
   1,376	
   15	
   23%	
  
OR	
  	
  Rural-­‐Small	
   300	
   981	
   25	
   8%	
  
OR	
  	
  Urban-­‐Large	
   621	
   81,942	
   20	
   3%	
  
OR	
  	
  Urban-­‐Medium	
   1,113	
   23,637	
   25	
   2%	
  
OR	
  	
  Urban-­‐Small	
   3,962	
   14,697	
   35	
   1%	
  
Total	
  Oregon	
   6,100	
   128,584	
   130	
   2%	
  
WA	
  	
  Rural-­‐Large	
   25	
   3,442	
   7	
   28%	
  
WA	
  	
  Rural-­‐Medium	
   62	
   1,238	
   10	
   16%	
  
WA	
  	
  Rural-­‐Small	
   333	
   1,189	
   20	
   6%	
  
WA	
  	
  Urban-­‐Large	
   741	
   100,076	
   15	
   2%	
  
WA	
  	
  Urban-­‐Medium	
   1,424	
   30,771	
   35	
   2%	
  
WA	
  	
  Urban-­‐Small	
   5,345	
   19,815	
   48	
   1%	
  
Total	
  Washington	
   7,930	
   156,531	
   135	
   2%	
  
Total	
  Northwest	
   18,174	
   348,779	
   500	
   3%	
  

Source:	
  Analysis	
  by	
  Evergreen	
  Economics	
  of	
  data	
  obtained	
  from	
  InfoGroup	
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Appendix D: Phone Survey 
INTRO. Hello this is %n calling from QMR on behalf of the Northwest Energy 
Efficiency Alliance. It is a nonprofit organization working to increase energy 
efficiency in the Pacific Northwest. It works in collaboration with the 
Bonneville Power Administration and more than 100 utilities. The organization is 
currently working to expand its efforts to help businesses like yours.         
          
We are conducting research with firms in the Northwest for the Northwest Energy 
Efficiency Alliance to help develop programs to save energy and reduce energy 
costs. This is not a sales call. May I please speak with %9. ?       
          
(IF PROGRAM CONTACT NOT AVAILABLE) Who would be the best person to talk to? I'd 
like to talk with the %10. or someone who can answer basic questions about your 
company and its energy use.   
 
DO NOT RECORD INFORMATION FOR INDIVIDUAL AT SOME OTHER BUILDING OR 
LOCATION. WE WANT THE INDIVIDUAL MOST KNOWLEDGEABLE AT THIS LOCATION, 
EVEN IF BUILDING IS OWNED BY OFF-SITE MANAGER.    
 
 Continue (SPEAKING WITH LISTED PERSON)____________________ 90 
  
 DRNA______________________________________________________ 0 
 Refusal___________________________________________________ 0 
 Business__________________________________________________ 0 
 Language Barrier Spanish__________________________________ 0 
 Name/Number changed_______________________________________ 0 
 Hung up during introduction_______________________________ 0 
 Indefinite Callback_______________________________________ 0 
 Definite Callback_________________________________________ 0 
 Duplicate respondent/telephone number_____________________ 0 
 Language Barrier Other____________________________________ 0 
 WRONG ADDRESS_____________________________________________ 0 
 WRONG BUSINESS____________________________________________ 0 
 NO ONE HERE KNOWS THAT____________________________________ 0 
 2ND REFUSAL_______________________________________________ 0 
 5 + No Answer or BZ_______________________________________ 0 
 RESIDENCE_________________________________________________ 0 
 PROPERTY MANAGEMENT CO____________________________________ 0 
 OTHER(SUper approval)_____________________________________ 0 
  
<DA_RESLT2> What was the result of directory assistance?   
         
 NEW NUMBER RECORDED_______________________________________ 0 
 NUMBER UNLISTED, PASSWORD PROTECTED, WRONG NUMBER,  
 DISCONNECTED, OTHER NON-WORKING___________________________ 0 
 NUMBER UNLISTED, ADDRESS CONFIRMED________________________ 0 
 WRONG NUMBER,NO SUCH PERSON_______________________________ 0 
  
INTRO2. The information we collect will support the Northwest Energy Efficiency 
Alliance's efforts to work with businesses to reduce energy consumption. We have 
a VERY short questionnaire for you about the facility owned by your company at 
%4. in %5. to make sure our records are accurate. This will not long.   
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IF NEEDED If you have any questions, you visit the Northwest Energy Efficiency 
Alliance website at www.neea.org or call the main telephone number at 1-800-411-
0834. You can call that number to confirm our firm is doing research with 
employers across the Northwest.        
 
<WHO> . DON'T ASK: IS THIS R ( %9. ) OR DIFFERENT PERSON?   
         
 R IS %9.__________________________________________________ 63 
 R IS NOT %9. BUT IS %10.__________________________________ 15 
 R IS NEITHER %9. NOR %10._________________________________ 12 
 R IS NONE_________________________________________________ 0 
  
<Q1> . The first thing I need to do is confirm some information about 
you and your company. Our records show that the name of this business 
is %3.. Is that correct?       
         
 YES_______________________________________________________ 87 
 NO________________________________________________________ 3 
  
  
<Q2> What is the correct name? (IF NEEDED: Could you spell that for 
me? I want to make sure I have it recorded correctly.)   
88 IS DK 99 IS REF        
 
<Q3> . I have you listed as the contact person, and that your job 
title is %10.. Is that correct or do I need to update this?   
TYPE NAME TOO IF DIFFERENT THAN %9.      
         
 YES_______________________________________________________ 51 
 NO________________________________________________________ 12 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q4> .Earlier, I believe you said your job title was %10.. Is that 
correct? %10.. Is that correct?      
TYPE NAME TOO IF DIFFERENT THAN %9.      
         
 YES_______________________________________________________ 6 
 NO________________________________________________________ 9 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q5> . What is your job title?      
88 IS DK 99 IS REF        
 
<Q6> . What is your job title?      
88 IS DK 99 IS REF        
 
<Q7> . Today I am asking specifically about a facility my records show 
as located at %4. in %5. . Do I have this address correct?   
         
 YES_______________________________________________________ 90 
 NO________________________________________________________ 0 
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 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q8> . I am wondering if this could be some sort of an error in our 
database. Is this address similar to a company location of yours?  
         
 YES_______________________________________________________ 0 
 NO________________________________________________________ 0 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q9> . Did your company used to have a facility at this location?  
         
 YES_______________________________________________________ 0 
 NO________________________________________________________ 0 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q9OPEN> What happened to this location? (Probe: Can you tell me more 
about that?)         
88 IS DK 99 IS REF        
 
<Q10> . Is the principal business activity at this location %11. ?  
         
 YES_______________________________________________________ 49 
 NO________________________________________________________ 41 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q11> What is the principal business activity?    
88 IS DK 99 IS REF        
 
<Q12> . Next I'd like to ask you about who provides both the 
electricity and the gas at the %4. location. First, electricity. Our 
records show that %12. provides electricity. Is that correct?. ?  
         
 YES_______________________________________________________ 11 
 NO________________________________________________________ 77 
 DK________________________________________________________ 1 
 REF_______________________________________________________ 1 
  
<Q13> What utility does provide the electricity for the facility at 
this site?         
88 IS DK 99 IS REF        
 
<Q14> . Next, natural gas. Is the facility at %4. served by natural 
gas?          
         
 YES_______________________________________________________ 38 
 NO________________________________________________________ 51 
 DK________________________________________________________ 1 
 REF_______________________________________________________ 0 
  
<Q15> . What utility does provide the natural gas for the facility at 
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this site?         
         
 Avista Corporation________________________________________ 5 
 BP Canada Energy Marketing Corp___________________________ 0 
 Cascade Natural Gas Corporation___________________________ 5 
 Commercial Energy of Montana______________________________ 0 
 Croft Petroleum Co________________________________________ 0 
 Energy West Resources Inc_________________________________ 0 
 Intermountain Gas_________________________________________ 23 
 Jefferson Energy Trading, LLC_____________________________ 0 
 Northwest Natural Gas Company_____________________________ 0 
 Prairielands Energy Marketing, Inc________________________ 0 
 Puget Sound Energy________________________________________ 0 
 Questar___________________________________________________ 0 
 Rainbow Gas Company_______________________________________ 0 
 Shell Energy North America________________________________ 0 
 United Energy Trading LLC_________________________________ 0 
 OTHER_____________________________________________________ 4 
 Facility doesn't have gas service_________________________ 0 
 DK________________________________________________________ 1 
 REF_______________________________________________________ 0 
  
<Q15OPEN> What is the other utility? (mentioned in previous Question)  
88 IS DK 99 IS REF        
 
<Q16> . Does this facility regularly generate any energy on-site? I 
don't mean generators used in case on an emergency, I mean things like 
waste heat recovery or methane gas recovery.     
         
 YES_______________________________________________________ 0 
 NO________________________________________________________ 37 
 DK________________________________________________________ 1 
 REF_______________________________________________________ 0 
  
<Q17> What type of on-site energy generation equipment do you 
regularly use?        
88 IS DK 99 IS REF        
 
<Q18> About how much energy do you generate on-site?    
PROBE: WHAT PERCENT OF THE ENERGY USED ONSITE DO YOU ESTIMATE IS 
PRODUCED ONSITE?        
88 IS DK 99 IS REF        
 
Next, I have some questions about the facility's energy 
consumption.        
 
<Q19> . Does the facility's use of purchased electricity vary by season?         
         
 YES_______________________________________________________ 25 
 NO________________________________________________________ 12 
 DK________________________________________________________ 1 
 REF_______________________________________________________ 0 
  
<Q20> Over the course of a year, about how much does it spend per 
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month on electricity?        
88 IS DK 99 IS REF        
  
<Q21> During which months does the facility consume the most 
electricity?         
         
 January___________________________________________________ 16 
 February__________________________________________________ 11 
 March_____________________________________________________ 3 
 April_____________________________________________________ 1 
 May_______________________________________________________ 1 
 June______________________________________________________ 4 
 July______________________________________________________ 4 
 August____________________________________________________ 5 
 September_________________________________________________ 5 
 October___________________________________________________ 3 
 November__________________________________________________ 6 
 December__________________________________________________ 15 
 OTHER SPECIFY_____________________________________________ 0 
 DK________________________________________________________ 2 
 REF_______________________________________________________ 0 
  
<Q21OPEN> and what is that?       
88 IS DK 99 IS REF        
  
<Q22> About how much does the facility spend during this period?  
88 IS DK 99 IS REF        
  
<Q23> And about how much does the facility spend per month during the 
period of the year with the lowest consumption?    
88 IS DK 99 IS REF        
  
<Q29> . Now I have some questions about how many people work at the 
facility at %4. Does the number of people employed at this facility 
change with the season?       
         
 YES_______________________________________________________ 40 
 NO________________________________________________________ 50 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q30> About how many people currently work at the facility at %4. ? 
Please include all full and part time workers.    
88 IS DK 99 IS REF        
 
<Q31> . During which months does the facility employ the most people?  
         
 January___________________________________________________ 4 
 February__________________________________________________ 4 
 March_____________________________________________________ 6 
 April_____________________________________________________ 15 
 May_______________________________________________________ 18 
 June______________________________________________________ 22 
 July______________________________________________________ 19 
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 August____________________________________________________ 18 
 September_________________________________________________ 12 
 October___________________________________________________ 8 
 November__________________________________________________ 6 
 December__________________________________________________ 4 
 OTHER SPECIFY_____________________________________________ 1 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q31OPEN> and what is that?       
88 IS DK 99 IS REF        
 
<Q32> Think about the past year. About how many people worked at the 
facility at %4. during the period with the highest employment level? 
Please include all full and part time workers.    
88 IS DK 99 IS REF        
  
<Q33> And about how many people worked at the facility during the 
season with the lowest employment level?     
88 IS DK 99 IS REF        
  
 
<Q34> . Lastly I'd like to ask about the type of facility located at 
%4. . Would you describe it as a single location, branch, or 
headquarters?         
         
 Single location___________________________________________ 47 
 Branch____________________________________________________ 19 
 Headquarters______________________________________________ 21 
 don't read OTHER SPECIFY__________________________________ 3 
 DK________________________________________________________ 0 
 REF_______________________________________________________ 0 
  
<Q34OPEN> and what is that?       
88 IS DK 99 IS REF        
  
<Q35> . To the best of your knowledge, in the past year, has this 
facility participated in any energy savings programs sponsored by your 
local electric or natural gas utility?     
         
 YES_______________________________________________________ 14 
 NO________________________________________________________ 74 
 DK________________________________________________________ 2 
 REF_______________________________________________________ 0 
  
<Q36> . How important is it to your company to reduce energy 
consumption and costs? Would you say...     
         
 Extremely_________________________________________________ 22 
 Very______________________________________________________ 35 
 Somewhat__________________________________________________ 15 
 A little, or______________________________________________ 9  
 Not at all important?_____________________________________ 7 
 DK________________________________________________________ 0 
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 REF_______________________________________________________ 2 
  
Those are all of our questions today. Thank you for taking the time to answer 
them. If you have any questions or want to know about improving your firm's 
energy efficiency, you can visit the Northwest Energy Efficiency Alliance 
website at www.neea.org. Have a great day.        
  
PRESS 1 TO MOVE ON        
         
 MOVE ON___________________________________________________ 90 
  
ENTER COMMENTS RELATING TO COMPLETE HERE. SEE SUPERVISOR FOR APPROVAL 
FIRST          
  
 
  
 

 
  



	
  

Evergreen Economics	
   	
   	
   	
   	
  	
  61	
  

Appendix E: Energy Consumption Data Sources 
Commercially	
  available	
  sources	
  of	
  information	
  about	
  firm-­‐	
  or	
  industry-­‐specific	
  energy	
  
consumption	
  do	
  not	
  exist.	
  There	
  are,	
  however,	
  a	
  variety	
  of	
  publicly	
  available	
  sources	
  of	
  energy	
  
consumption	
  at	
  the	
  regional	
  and	
  industry	
  level.	
  Development	
  of	
  facility-­‐level	
  	
  energy	
  usage	
  
described	
  in	
  this	
  report	
  is	
  based	
  on	
  our	
  team’s	
  review,	
  evaluation,	
  and	
  use	
  of	
  data	
  sources	
  
described	
  below.	
  

There	
  is	
  no	
  single	
  published	
  source	
  of	
  data	
  that	
  can	
  be	
  applied	
  seamlessly	
  to	
  the	
  business	
  
facilities	
  included	
  in	
  the	
  database	
  of	
  Northwest	
  firms.	
  There	
  are,	
  however,	
  a	
  number	
  of	
  
sources	
  available	
  at	
  the	
  national	
  and	
  regional	
  (multi-­‐state)	
  level	
  that	
  are	
  useful	
  for	
  developing	
  
reasonable	
  estimates	
  of	
  energy	
  use	
  for	
  business	
  establishments	
  within	
  the	
  targeted	
  industries.	
  

The	
  single	
  most	
  comprehensive	
  source	
  of	
  industrial	
  energy	
  usage	
  that	
  we	
  used	
  as	
  the	
  
foundation	
  for	
  our	
  modeling	
  effort	
  is	
  the	
  Energy	
  Information	
  Administration’s	
  (EIA)	
  
Manufacturing	
  Energy	
  Consumption	
  Survey	
  (MECS).	
  	
  	
  

• The	
  manufacturing	
  sector	
  is	
  defined	
  according	
  to	
  the	
  North	
  American	
  Industry	
  
Classification	
  System	
  (NAICS),	
  with	
  NAICS	
  Sectors	
  31-­‐33	
  comprising	
  all	
  manufacturing	
  
establishments	
  in	
  the	
  50	
  States	
  and	
  the	
  District	
  of	
  Columbia.24	
  According	
  to	
  the	
  NAICS,	
  
the	
  manufacturing	
  sector	
  comprises	
  establishments	
  engaged	
  in	
  the	
  mechanical,	
  
physical,	
  or	
  chemical	
  transformation	
  of	
  materials,	
  substances,	
  or	
  components	
  into	
  new	
  
products.	
  	
  

• The	
  Bureau	
  of	
  the	
  Census	
  collects	
  data	
  for	
  the	
  MECS	
  from	
  a	
  sample	
  of	
  approximately	
  
15,000	
  firms	
  drawn	
  from	
  the	
  mail	
  file	
  of	
  the	
  Economic	
  Census-­‐Manufacturing.	
  	
  This	
  
mail	
  file	
  has	
  only	
  60	
  percent	
  of	
  the	
  manufacturing	
  establishments	
  in	
  the	
  United	
  States,	
  
but	
  it	
  covers	
  97%	
  to	
  98%	
  of	
  U.S.	
  manufacturing	
  payroll	
  and	
  is	
  estimated	
  to	
  account	
  for	
  
at	
  least	
  that	
  much	
  of	
  manufacturing	
  energy	
  consumption.	
  

• The	
  MECS	
  provides,	
  among	
  other	
  measures	
  of	
  energy	
  consumption,	
  both	
  total	
  use	
  and	
  
purchases	
  of	
  electricity,	
  natural	
  gas,	
  and	
  other	
  fuels	
  by	
  NAICS	
  code.	
  

• The	
  MECS	
  also	
  provides	
  a	
  breakdown	
  of	
  energy	
  consumption	
  by	
  end	
  use.	
  For	
  example,	
  
table	
  55.1	
  of	
  the	
  2006	
  MECS	
  shows	
  that	
  51%	
  of	
  electricity	
  purchased	
  by	
  manufacturers	
  
was	
  used	
  to	
  drive	
  motors,	
  while	
  45%	
  of	
  purchased	
  natural	
  gas	
  was	
  used	
  for	
  process	
  
heat.	
  Similar	
  breakdowns	
  are	
  available	
  by	
  3-­‐digit	
  (and	
  sometimes	
  4-­‐digit)	
  NAICS	
  code.	
  

Energy	
  usage	
  data	
  are	
  also	
  available	
  from	
  a	
  variety	
  of	
  other	
  sources,	
  although	
  most	
  of	
  these	
  
are	
  focused	
  at	
  the	
  industry	
  or	
  end-­‐use	
  level	
  rather	
  than	
  at	
  the	
  state	
  or	
  region.	
  	
  Because	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
24	
  The	
  North	
  American	
  Industry	
  Classification	
  System	
  (NAICS)	
  is	
  the	
  standard	
  used	
  by	
  Federal	
  statistical	
  agencies	
  in	
  
classifying	
  business	
  establishments	
  for	
  the	
  purpose	
  of	
  collecting,	
  analyzing,	
  and	
  publishing	
  statistical	
  data	
  related	
  to	
  the	
  U.S.	
  
business	
  economy.	
  NAICS	
  was	
  developed	
  under	
  the	
  auspices	
  of	
  the	
  Office	
  of	
  Management	
  and	
  Budget	
  (OMB),	
  and	
  adopted	
  in	
  
1997	
  to	
  replace	
  the	
  Standard	
  Industrial	
  Classification	
  (SIC)	
  system.	
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manufacturing	
  energy	
  use	
  is	
  relatively	
  independent	
  of	
  the	
  weather	
  (the	
  MECS	
  data	
  cited	
  
above	
  note	
  that	
  less	
  than	
  10%	
  of	
  manufacturing	
  electricity	
  use	
  goes	
  to	
  HVAC)	
  most	
  national	
  
data	
  on	
  manufacturing	
  consumption	
  by	
  industry	
  should	
  be	
  applicable	
  to	
  the	
  Northwest.	
  

While	
  the	
  MECS	
  will	
  serve	
  as	
  the	
  foundation	
  of	
  our	
  model	
  to	
  estimate	
  energy	
  usage	
  for	
  the	
  
manufacturing	
  firms	
  in	
  the	
  database,	
  we	
  have	
  also	
  identified	
  and	
  will	
  review	
  the	
  following	
  
additional	
  data	
  sources	
  to	
  gain	
  a	
  better	
  understanding	
  of	
  energy	
  usage	
  and	
  potentially	
  to	
  
refine	
  our	
  estimates	
  of	
  firm-­‐specific	
  usage.	
  

• California	
  Industrial	
  Energy	
  Efficiency	
  Market	
  Characterization	
  Study,	
  Xenergy	
  
Inc.,	
  December	
  2001.	
  This	
  study	
  describes	
  the	
  energy	
  use	
  of	
  California	
  manufacturers,	
  
and	
  includes	
  data	
  on	
  the	
  kWh	
  of	
  electricity	
  use	
  per	
  dollar	
  of	
  shipments,	
  therms	
  of	
  
natural	
  gas	
  use	
  per	
  dollar	
  of	
  shipments	
  and	
  energy	
  cost	
  as	
  a	
  percent	
  of	
  value	
  of	
  
shipments,	
  all	
  by	
  two-­‐digit	
  SIC	
  code.	
  

• Energy	
  Use,	
  Loss	
  and	
  Opportunities	
  Analysis,	
  U.S.	
  Manufacturing	
  and	
  Mining,	
  
Energetics,	
  Inc.,	
  December	
  2004.	
  This	
  study	
  looks	
  at	
  16	
  industrial	
  sectors	
  representing	
  
a	
  large	
  subset	
  of	
  the	
  mining	
  and	
  manufacturing	
  sector	
  and	
  capturing	
  about	
  95%	
  of	
  
energy	
  consumption.	
  Comparative	
  rankings	
  of	
  the	
  industries	
  are	
  provided	
  for	
  overall	
  
energy	
  use,	
  energy	
  use	
  in	
  specific	
  functional	
  systems,	
  and	
  energy	
  losses.	
  

• ACEEE	
  Energy	
  Efficiency	
  Portal,	
  Industrial	
  Sector:	
  Manufacturing	
  and	
  Agriculture,	
  
at	
  http://www.aceee.org/portal/industrial.	
  	
  The	
  American	
  Council	
  for	
  an	
  Energy-­‐
Efficient	
  Economy	
  (ACEEE)	
  provides	
  information	
  on	
  both	
  energy	
  usage	
  and	
  efficiency	
  
opportunities	
  within	
  the	
  industrial	
  sector	
  at	
  this	
  website.	
  

We	
  will	
  review	
  the	
  following	
  reports	
  describing	
  energy	
  use	
  in	
  individual	
  industries,	
  available	
  
through	
  the	
  Department	
  of	
  Energy	
  website.	
  	
  

• Department	
  of	
  Energy	
  Industrial	
  Technologies	
  Program–Best	
  Practices,	
  at	
  
www.eere.energy.gov/industry/bestpractices/about_bestpractices.html.	
  	
  This	
  website	
  
provides	
  a	
  wide	
  collection	
  of	
  manuals,	
  factsheets,	
  training,	
  software	
  tools,	
  technical	
  
assistance,	
  and	
  partnership	
  opportunities	
  for	
  industries,	
  but	
  also	
  includes	
  valuable	
  
data	
  regarding	
  the	
  relative	
  importance	
  of	
  various	
  end	
  uses	
  in	
  overall	
  energy	
  
consumption	
  for	
  different	
  industries.	
  	
  

• Assessment	
  of	
  the	
  Market	
  for	
  Compressed	
  Air	
  Efficiency	
  Services,	
  Xenergy	
  Inc.,	
  
June	
  2001,	
  for	
  the	
  Office	
  of	
  Energy	
  Efficiency	
  and	
  Renewable	
  Energy,	
  US	
  Department	
  of	
  
Energy.	
  This	
  report	
  provides	
  background	
  on	
  the	
  industrial	
  usage	
  of	
  compressed	
  air	
  
systems,	
  which	
  “account	
  for	
  10%	
  of	
  all	
  electricity	
  and	
  roughly	
  16%	
  of	
  all	
  motor	
  system	
  
energy	
  use	
  in	
  U.S.	
  manufacturing	
  industries.”	
  In	
  addition	
  to	
  providing	
  information	
  on	
  
awareness	
  of	
  efficiency	
  opportunities,	
  the	
  report	
  offers	
  data	
  on	
  the	
  relative	
  importance	
  
of	
  compressor	
  usage	
  within	
  17	
  industry	
  groups	
  as	
  well	
  as	
  in	
  manufacturing	
  overall.	
  

• United	
  States	
  Industrial	
  Electric	
  Motor	
  Systems	
  Market	
  Opportunities	
  
Assessment,	
  Executive	
  Summary,	
  Xenergy	
  Inc.,	
  January	
  2000,	
  for	
  the	
  Office	
  of	
  Energy	
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Efficiency	
  and	
  Renewable	
  Energy,	
  US	
  Department	
  of	
  Energy.	
  This	
  report	
  provides	
  
information	
  on	
  motors	
  similar	
  to	
  that	
  described	
  for	
  compressed	
  air	
  systems	
  above.	
  

• Motor	
  System	
  Usage	
  in	
  Forest	
  Products,	
  January	
  1999,	
  Office	
  of	
  Energy	
  Efficiency	
  
and	
  Renewable	
  Energy,	
  US	
  Department	
  of	
  Energy.	
  This	
  fact	
  sheet	
  provides	
  a	
  more	
  
detailed	
  breakdown	
  on	
  electricity	
  usage	
  by	
  motors	
  in	
  the	
  forest	
  products	
  industry.	
  

• U.S.	
  Department	
  of	
  Energy	
  Industrial	
  Technologies	
  Program:	
  Manufacturing	
  
Energy	
  and	
  Carbon	
  Footprints,	
  at	
  
http://www1.eere.energy.gov/industry/rd/footprints.html.	
  This	
  web	
  page	
  offers	
  a	
  
series	
  of	
  links	
  to	
  energy	
  consumption	
  and	
  emissions	
  figures	
  broken	
  down	
  by	
  end	
  use	
  
for	
  15	
  industry	
  groups	
  and	
  for	
  manufacturing	
  overall.	
  

Wineries	
  (NAICS	
  312130)	
  comprise	
  approximately	
  800	
  establishments	
  in	
  Washington	
  and	
  
Oregon	
  and	
  up	
  to	
  40	
  in	
  Idaho.	
  While	
  they	
  are	
  classified	
  as	
  food	
  processors,	
  they	
  have	
  unique	
  
characteristics	
  that	
  make	
  their	
  energy	
  usage	
  substantially	
  different	
  than	
  other	
  food	
  
processors.	
  For	
  wineries,	
  we	
  will	
  therefore	
  refine	
  our	
  estimates	
  of	
  energy	
  usage	
  using	
  the	
  
following	
  additional	
  information	
  sources	
  that	
  we	
  have	
  identified.	
  

• BEST-­‐Winery:	
  Benchmarking	
  and	
  Energy	
  and	
  Water	
  Efficiency	
  Savings	
  Tool,	
  from	
  
Lawrence	
  Berkeley	
  National	
  Lab.	
  This	
  is	
  a	
  downloadable	
  software	
  tool	
  that	
  allows	
  
winery	
  managers	
  to	
  evaluate	
  and	
  optimize	
  the	
  energy	
  and	
  water	
  usage.	
  

• Managing	
  Energy	
  Costs	
  in	
  Wineries,	
  2010	
  E-­‐Source.	
  In	
  addition	
  to	
  offering	
  
suggestions	
  for	
  improved	
  energy	
  efficiency,	
  this	
  4-­‐page	
  brochure	
  summarizes	
  major	
  
winery	
  end	
  uses.	
  

• Energy	
  Efficiency	
  in	
  Wineries,	
  Washington	
  State	
  University	
  (WSU)	
  Extension	
  Energy	
  
Program,	
  February	
  2011.	
  This	
  factsheet	
  provides	
  an	
  overview	
  of	
  efficiency	
  
opportunities	
  for	
  Northwest	
  wineries.	
  Staff	
  at	
  the	
  WSU	
  Extension	
  Energy	
  may	
  be	
  able	
  
to	
  offer	
  feedback	
  on	
  our	
  initial	
  estimates	
  of	
  usage	
  for	
  various	
  sizes	
  and	
  types	
  of	
  winery	
  
operations.	
  

Nurseries	
  are	
  a	
  somewhat	
  specialized	
  case,	
  comprising	
  as	
  they	
  do	
  both	
  “production”	
  facilities	
  
such	
  as	
  greenhouses	
  and	
  irrigated	
  growing	
  areas	
  (NAICS	
  111421)	
  as	
  well	
  as	
  retail	
  outlets	
  
(NAICS	
  444220),	
  with	
  some	
  firms	
  comprising	
  different	
  aspects	
  of	
  these	
  operations.	
  While	
  this	
  
may	
  mean	
  that	
  we	
  have	
  to	
  rely	
  more	
  heavily	
  on	
  survey	
  data	
  to	
  refine	
  our	
  estimates	
  of	
  energy	
  
usage,	
  we	
  have	
  identified	
  the	
  following	
  information	
  sources	
  that	
  can	
  also	
  provide	
  valuable	
  
supporting	
  data.	
  

• Greenhouse	
  Energy	
  Self-­‐Assessment,	
  from	
  the	
  USDA	
  Natural	
  Resource	
  Conservation	
  
Service,	
  at	
  http://www.ruralenergy.wisc.edu/conservation/	
  
greenhouse/default_greenhouse.aspx.	
  This	
  tool	
  analyzes	
  the	
  use	
  of	
  various	
  heaters	
  and	
  
boilers,	
  thermal	
  curtains	
  and	
  glazing	
  as	
  potential	
  energy	
  saving	
  options	
  for	
  greenhouse	
  
operators.	
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• Best	
  Management	
  Practices	
  for	
  Climate	
  Friendly	
  Nurseries,	
  Oregon	
  Association	
  of	
  
Nurseries,	
  Oregon,	
  Environmental	
  Council	
  Oregon	
  State	
  University,	
  and	
  Advantage	
  IQ,	
  
August	
  2011,	
  at	
  http://www.climatefriendlynurseries.org/resources/	
  
best_management_practices_for_climate_friendly_nurseries.pdf.	
  	
  	
  This	
  guide	
  was	
  
compiled	
  as	
  part	
  of	
  the	
  Climate	
  Friendly	
  Nurseries	
  Project	
  (CFNP),	
  and	
  it	
  helps	
  
nurseries	
  quantify	
  their	
  energy	
  and	
  resource	
  use	
  and	
  greenhouse-­‐gas	
  emissions,	
  and	
  
identifies	
  specific	
  ways	
  to	
  reduce	
  both.	
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