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Using a multi-regional hybrid framework  
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Background:	  EIPRO	  project	  
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(Source: Huppes et al. JIE, 2006) 



Background:	  US	  EPA	  vision	  study	  
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Source: http://www.epa.gov/osw/inforesources/pubs/vision2.pdf    



Background	  

•  Na?onal-‐level	  studies	  on	  environmental	  
impact	  of	  consump?on	  were	  either:	  
– Highly	  aggregated	  in	  sector	  classifica?on	  
– Limited	  in	  environmental	  pressures	  
– Limited	  in	  one	  region	  or	  
– Using	  a	  different	  region’s	  data	  
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ObjecFves	  

•  This	  study	  aims	  at	  	  
– quan?fying	  the	  environmental	  impact	  of	  the	  U.S.	  
economy	  	  

– analyzing	  its	  composi?on	  and	  structure.	  

•  Integra?on	  of	  	  
– hybrid,	  	  
– bi-‐regional	  IO	  and	  	  
– Life	  Cycle	  Impact	  Assessment	  (LCIA)	  approaches	  
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Method	  and	  data	  
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Method	  

•  Overall	  framework:	  Integrated	  hybrid	  method	  
– Suh	  (Ecol	  Econ:	  2004),	  Suh	  et.	  al.	  (ES&T:	  2004),	  Suh	  
and	  Huppes	  (JCP:	  2005).	  

•  Analy?cal	  tool:	  Generalized	  environ	  analysis	  
– Suh	  (Ecol	  Mod:	  2005).	  
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Data	  
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•  The	  Comprehensive	  Environmental	  Data	  Archive	  
(CEDA)	  4.0	  for	  the	  U.S.	  
— Contains	  informa?on	  on	  2,600	  environmental	  pressure	  
— 430	  sectors	  	  
— 2002	  base	  year	  

•  CEDA	  for	  China	  (Yi	  and	  Suh,	  ES&T:	  2011)	  



10	  



Impact	  Assessment	  

•  Characteriza?on:	  
– TRACI	  (by	  US	  EPA;	  Bare,	  JIE:	  2008)	  

•  Normaliza?on:	  
– Kim	  et	  al.	  (newly	  developed	  NR	  for	  the	  U.S.:	  under	  
review)	  

•  Weigh?ng:	  
– Na?onal	  Ins?tute	  of	  Standards	  and	  Technology	  
(NIST)	  based	  on	  Panel	  method	  (Gloria	  et	  al.,	  ES&T:	  
2007).	  

11	  



Results	  
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Consumption activities Description 
Mone
tary 

share 

Private 
Expenditure 

Mobility  gas, automobile and repair for passenger cars, air, water 
and railway transportation, etc. 6% 

Food grocery, prepared food, refrigerator, gas and electricity 
for food preparation and refrigeration, restaurants, etc. 9% 

Shelter building construction, renovation, electricity and gas for 
lighting, heating and cooling, gardening, etc. 6% 

The rest all other private consumption expenditures 38% 
Investment private investment 13% 

Govern
ment 

Expenditure government expenditure 19% 
Investment  government investment 3% 

Export all exports 7% 
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ComposiFon	  of	  the	  total	  environmental	  impact	  
induced	  by	  the	  U.S.	  final	  consumpFon	  
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Cancerous	  
10%	  

Global	  
warming	  
24%	  

Acidifica?on	  
3%	  

Criteria	  air	  
pollutants	  

9%	  
Noncancero

us	  
6%	  

Ozone	  
deple?on	  

3%	  

Eutrophica?
on	  
5%	  

Smog	  
forma?on	  

3%	  

Ecological	  
toxicity	  
12%	  

Land	  use	  
7%	  

Water	  
withdrawal	  

9%	  

Primary	  
energy	  

consump?o
n	  
9%	  



Who	  directly	  generated	  the	  impact?	  
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Food	  and	  
agricultur
al	  product	  

14%	  

Mining,	  
drilling,	  
refining	  
25%	  

Gas	  and	  
Electricity	  

14%	  

Transport
a?on	  
14%	  

Import	  
(foreign	  
countries)	  

28%	  

The	  rest	  
5%	  



Environmental	  impact	  embodied	  in	  
final	  consumpFon	  
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Mobility,	  
13%	  

Food	  and	  
beverage,	  

12%	  

Shelter,	  8%	  

The	  rest	  ,	  
18%	  

Private	  fixed	  
investment,	  

15%	  

Government	  
investment,	  

2%	  

Government	  
expenditure,	  

16%	  

Exports	  of	  
goods	  and	  
services,	  
15%	  
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Conclusions	  

•  Private	  household	  consump?on	  and	  investment	  is	  
responsible	  for	  about	  66%	  of	  the	  total	  environmental	  
impacts.	  

•  Half	  of	  which	  is	  caused	  by	  the	  consump?on	  
expenditures	  for	  the	  provision	  of	  ‘Mobility’,	  ‘Food’	  
and	  ‘Shelter’.	  

•  Major	  industrial	  ac?vi?es	  that	  generate	  direct	  
environmental	  impacts	  were	  ‘Gas,	  Electricity	  and	  
U?lity’,	  ‘Mining	  and	  Drilling’	  and	  ‘Agriculture,	  
Forestry	  and	  Fishery’.	  
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Conclusions	  

•  Impacts	  by	  imports	  to	  the	  U.S.	  is	  es?mated	  to	  be	  
responsible	  for	  about	  28%	  of	  the	  total	  impact.	  

•  Impacts	  of	  mining	  and	  drilling,	  imports,	  and	  
transporta?on-‐related	  ac?vi?es	  are	  rela?vely	  
higher	  than	  EIPRO.	  

•  Combina?on	  of	  various	  methods	  and	  techniques	  
developed	  in	  natural	  science,	  engineering,	  
ecosystem	  science	  and	  input-‐output	  economics.	  
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Thank	  you!	  
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