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SmartWay	
  
Designing	
  a	
  Transporta2on	
  Carbon	
  Measurement	
  System:	
  

The	
  WHY	
  is	
  now	
  clear	
  

Weekly	
  on-­‐highway	
  diesel	
  prices	
  

Non-­‐
Transport	
  
Mobile	
  
(204	
  
MMT)	
  
3%	
  

Other	
  	
  
Sources	
  
	
  (47789	
  
MMT)	
  
70%	
  

2010	
  U.S.	
  GHG	
  Inventory	
  Totals	
  

19% 

43% 
22% 

8% 

2% 
2% 

4% 

Transportation Greenhouse Gases 

Light-Duty 
Trucks 

Passenger 
Cars 

Medium & 
Heavy-Duty 
Trucks 
Aviation 

Transport	
  
1839	
  MMT	
  

27%	
  

• 	
  Freight	
  is	
  the	
  fastest	
  
growing	
  source	
  of	
  GHGs.	
  

	
  

Transporta2on	
  accounts	
  for:	
  
§ 	
  Over	
  1/4	
  of	
  total	
  U.S.	
  GHG	
  
emissions;	
  
§ 	
  About	
  2/3	
  of	
  U.S.	
  petroleum-­‐
based	
  fuel	
  use.	
  

	
  2010	
  Data	
  -­‐	
  Inventory	
  of	
  U.S.	
  
Greenhouse	
  Gas	
  Emissions	
  and	
  Sinks	
  
(EPA	
  2012)	
  

§  Customer	
  and	
  
Consumer	
  awareness	
  

§  Globaliza2on	
  of	
  
supply	
  chains	
  

§  Investor,	
  Lender	
  and	
  
Insurer	
  requirements	
  

§  Rising	
  and	
  vola2le	
  
energy	
  prices	
  

2010	
  Data	
  -­‐	
  Inventory	
  of	
  U.S.	
  
Greenhouse	
  Gas	
  Emissions	
  and	
  Sinks	
  
(EPA	
  2012)	
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Shared	
  Goals	
  of	
  Carbon	
  Reduc2on	
  

Opera2onal	
  Efficiency	
   Risk	
  Management	
  

Energy	
  Security	
   Economic	
  Development	
  

Carbon	
  
Reduc2on	
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Shared	
  Goals	
  of	
  Carbon	
  Reduc2on	
  

Opera2onal	
  Efficiency	
   Risk	
  Management	
  

Energy	
  Security	
   Economic	
  Development	
  

Carbon	
  
Reduc2on	
  



SmartWay	
  
Designing	
  a	
  Carbon	
  Measurement	
  System	
  

	
  
Level of Detail 

Complexity 

Outputs 

Data Collection 

Data Verification 

Modal Inclusion  
 
Design   
 
Global Usability 

 

Data Availability 

User Skill, Market Message 

User Needs, Understandability 

Data Tracking Capabilities 

User Transparency Limits   

Metrics Comparability 
 
Budget 
 
International Replicability 
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  How	
  to	
  Address	
  Carbon	
  Reduc2on	
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SmartWay	
  =	
  Con2nuous	
  Improvement	
  	
  

•  Public-private partnership with freight sector 
•  Market based, voluntary and free 
•  Industry standard carbon accounting system 

–  Standardized tools and metrics for collecting & reporting data 
–  Developed with extensive stakeholder input and peer reviewed 

Goal:  Move more freight, more miles with less emissions, and 
less energy 

How:  Accelerate adoption of advanced technologies and 
operational practices in the freight supply chain 

Measured by saving: 
–  gallons of fuel, barrels of oil, $ 
–  CO2, NOx and PM emissions 
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2nd	
  Genera2on	
  SmartWay	
  
•  Standardized tools and information needed to help the 

freight sector measure, benchmark and report supply 
chain environmental performance 
–  Performance based assessment 

•  Information to help industry innovate carrier, modal, 
and technology choices that improve performance, 
save fuel and reduce costs 
–  Data on carrier, modal and operational efficiencies 
–  Technology verification program 

•  Market incentives and recognition for top performers 
–  Visibility, awards and logo qualification 
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2nd	
  Genera2on	
  Program	
  Enhancements	
  

•  SmartWay	
  program	
  expansion	
  in	
  Canada	
  
–  Natural	
  Resources	
  Canada	
  accepDng	
  new	
  Partners	
  
–  MulDple	
  other	
  countries	
  implemenDng	
  “SmartWay	
  type”	
  programs	
  

•  Fuel	
  Efficient	
  Driver	
  Training	
  
–  Online	
  Driver	
  training	
  e-­‐learning	
  portal	
  

•  SmartWay	
  Excellence	
  Awards	
  
–  Based	
  on	
  performance	
  indicators	
  in	
  new	
  tools	
  

•  SmartWay	
  Logo	
  
–  Enhanced	
  logo	
  qualificaDon	
  requirements	
  

•  Data	
  Quality	
  Program	
  
–  QA/QC	
  guidelines	
  in	
  development	
  

•  Partner	
  educaDon	
  	
  
–  Website	
  enhancements,	
  webinars,	
  new	
  bulleDns	
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SmartWay	
  Value	
  Proposi2on	
  

•  Established	
  program	
  and	
  industry	
  standard	
  in	
  North	
  
America	
  
–  Adopted	
  by	
  industry	
  leaders,	
  US	
  and	
  Canada	
  

•  Advancing	
  the	
  freight	
  sector	
  
–  Address	
  marketplace	
  needs	
  and	
  challenges	
  

•  Voluntary	
  and	
  market-­‐based	
  incenDves	
  
–  Simple,	
  no-­‐cost	
  parDcipaDon	
  process	
  

•  Credible,	
  neutral	
  data	
  oversight	
  
–  EPA	
  collects	
  and	
  processes	
  data	
  for	
  industry	
  

•  Brand	
  equity	
  and	
  public	
  awareness	
  	
  
–  Mark	
  of	
  cleaner,	
  more	
  efficient	
  transportaDon	
  

	
  



SmartWay	
  Components	
  

•  Carrier Data Collection tools  
•  Truck Tool, Logistics Tool, Rail Tool, Multimodal Suite 
•  All industry and academically peer reviewed 
•  Data collected: gallons, miles, payload, volume, 

vehicle class and model year, and operational 
characteristics 

•  Shipper Tool 
•  Industry and academically peer reviewed 
•  Calculates emission inventories and efficiencies 

based on carrier mix 

•  SmartWay Database 
•  Stores and manages all SmartWay data 

•  SmartWay Website 
•  Contains downloadable versions of all tools, user 

guides, technical documentation, webinars, program 
descriptions 
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  SmartWay’s	
  Current	
  8	
  Emission	
  Metrics	
  

CO2	
   PM10	
  

NOx	
   PM2.5	
  

Grams/	
  
Mile	
  

CO2	
   PM10	
  

NOx	
   PM2.5	
  

Grams/	
  
Ton-­‐Mile	
  

	
  Possible	
  Future	
  Emission	
  Metrics	
  
•  Grams/Volume-Mile 
•  Parcel Delivery? 
•  Other Pollutants? 
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SmartWay	
  Separates	
  All	
  Fleets	
  into	
  their	
  Carrier	
  Categories	
  

•  15	
  Truck	
  Categories	
  based	
  on	
  operaDonal	
  
characterisDcs,	
  plus	
  rail	
  
–  All	
  truckload	
  (TL)	
  dry-­‐van	
  fleets	
  are	
  evaluated	
  together	
  

•  “apples	
  to	
  apples”	
  
	
  

–  TL	
  dry-­‐van	
  fleets	
  are	
  NOT	
  evaluated	
  with	
  	
  flatbed	
  truck	
  
fleets	
  

•  “apples	
  to	
  oranges”	
  
All	
  Truckload	
  Dry	
  Van	
  Fleets	
  
Submibed	
  to	
  SmartWay	
  

Alpha	
  	
  	
  	
  	
  	
  	
  	
  	
  
TL	
  Dry	
  Van	
  

Fleet	
  
	
  

Beta	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  TL	
  
Dry	
  Van	
  
Fleet	
  

Gamma	
  	
  	
  	
  	
  
TL	
  Dry	
  Van	
  

Fleet	
  

Dry	
  Van/Chassis	
   Reefer Flatbed Tanker
Heavy/	
  	
  
	
  	
  Bulk

Auto	
  
Carrier Moving

Specialized
/Utility Mixed

TL	
  &	
  Exp 	
   	
   	
   	
   	
  

LTL 	
   	
  

PD 	
   	
   	
  

Expedited
Dray 	
   	
   	
  

Mixed
Logistics
Multimodal

SmartWay	
  Truck	
  Categories	
  2011	
  Data	
  Year
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Partner	
  Ranking	
  

Bobom	
  20%	
  TL	
  Dry	
  Vans	
  
1900-­‐3600	
  g/mile	
  CO2	
  

Fourth	
  20%	
  TL	
  Dry	
  Vans	
  
1800-­‐1900	
  g/mile	
  CO2	
  

Middle	
  20%	
  TL	
  Dry	
  Vans	
  
1700-­‐1800	
  g/mile	
  CO2	
  

Second	
  20%	
  TL	
  Dry	
  Vans	
  
1600-­‐1700	
  g/mile	
  CO2	
  

Top	
  20%	
  TL	
  Dry	
  Vans	
  
600-­‐1600	
  g/mile	
  CO2	
  

•  All	
  Fleets	
  in	
  a	
  category	
  are	
  ranked	
  based	
  
on	
  emissions	
  results	
  and	
  placed	
  into	
  one	
  
of	
  five	
  ranges	
  for	
  each	
  of	
  the	
  8	
  emission	
  
metrics	
  

•  Performance	
  ranges	
  are	
  set	
  from	
  lowest	
  
emissions	
  (best	
  performance)	
  to	
  highest	
  
emissions	
  (worst	
  performance)	
  

TL	
  Dry	
  Van	
  
Example	
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All	
  Fleets	
  in	
  a	
  Range	
  are	
  Assigned	
  a	
  
Performance	
  Level	
  

• 1550	
  g/mile	
  

Bobom	
  20%	
  
TL	
  Dry	
  Vans	
  

• 1650	
  g/mile	
  

Fourth	
  20%	
  
TL	
  Dry	
  Vans	
  

• 1750	
  g/mile	
  Middle	
  20%	
  
TL	
  Dry	
  Vans	
  

• 1850	
  g/mile	
  

Second	
  20%	
  
TL	
  Dry	
  Vans	
  

• 1950	
  g/mile	
  

Top	
  20%	
  TL	
  
Dry	
  Vans	
  

•  Fleets	
  are	
  assigned	
  a	
  performance	
  
level	
  that	
  allows	
  relaDve	
  
performance	
  comparison	
  to	
  other	
  
fleets	
  in	
  that	
  category	
  

•  Provides	
  enough	
  informaDon	
  to	
  
differenDate,	
  but	
  doesn’t	
  reveal	
  
sensiDve	
  business	
  informaDon	
  

–  The	
  performance	
  level	
  for	
  ranges	
  2-­‐4	
  
are	
  based	
  on	
  the	
  MIDPOINT	
  of	
  the	
  
performance	
  range	
  

–  The	
  performance	
  levels	
  for	
  Range	
  1	
  is	
  
based	
  on	
  the	
  standard	
  deltas	
  between	
  
the	
  midpoints	
  of	
  ranges	
  2-­‐4,	
  
subtracted	
  from	
  the	
  midpoint	
  of	
  range	
  
2.	
  	
  (1650	
  -­‐100)	
  

–  The	
  performance	
  levels	
  for	
  Range	
  5	
  is	
  
based	
  on	
  the	
  standard	
  deltas	
  between	
  
the	
  midpoints	
  of	
  ranges	
  2-­‐4,	
  added	
  to	
  
the	
  midpoint	
  of	
  range	
  4.	
  (1850+100)	
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SmartWay	
  Ra2ng	
  System	
  
“Carrier	
  Performance	
  Map”	
  

0	
  

1	
  

2	
  

3	
  

4	
  

5	
  

CO2	
  
NOx	
  

PM10	
  
PM2.5	
  

g/mile	
  

g/ton-­‐mile	
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Shippers	
  use	
  Performance	
  Levels	
  to	
  Assess	
  
Rela2ve	
  Carrier	
  Performance	
  

Beta	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
TL	
  Dry	
  Van	
  

Fleet	
  

CO2	
  g/
ton-­‐
mile=	
  	
  	
  
95	
  

NOx	
  g/
ton-­‐
mile=	
  
0.83	
  

CO2	
  g/
mile=	
  	
  
1,550	
  	
  

NOX	
  
g/

mile=	
  
16.50	
  

PM10	
  
g/

mile=	
  
0.68	
  

PM10	
  g/
ton-­‐
mile=	
  
0.04	
  

PM2.5	
  g/
mile=	
  
0.68	
  

PM2.5	
  g/
ton-­‐
mile=	
  
0.04	
  

Alpha	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
TL	
  Dry	
  Van	
  Fleet	
  

CO2	
  g/
ton-­‐
mile=	
  	
  	
  
85	
  

NOx	
  g/
ton-­‐
mile=	
  
0.83	
  

CO2	
  g/
mile=	
  	
  
1650	
  

NOX	
  
g/

mile=	
  
13.50	
  

PM10	
  
g/

mile=	
  
0.68	
  

PM10	
  
g/
ton-­‐
mile	
  
0.03	
  

PM2.5	
  g/
mile=	
  
0.68	
  

PM2.5	
  g/
ton-­‐
mile=	
  
0.03	
  

Alpha	
  performs	
  beber	
  than	
  Beta	
  for	
  NOx	
  g/mile	
  and	
  CO2,	
  PM10	
  and	
  PM2.5	
  g/ton-­‐mile	
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SmartWay Performance Report for Carriers 
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•  SmartWay can develop distribution curves by aggregating any data collected 
within SmartWay.   Carriers can then see where they fall on that curve.  

•  This will be a powerful tool to help carriers to improve.    

Carriers can Benchmark their Performance 

I	
  Am	
  Here	
  

I	
  Am	
  Here	
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SmartWay	
  
Schedule	
  and	
  Data	
  Flow	
  2013	
  

SmartWay	
  Partner	
  Schedule	
  and	
  Data	
  Flow	
  Diagram:	
  2013	
  Calendar	
  Year	
  Using	
  2012	
  Data

	
  January February March April May 	
  	
  	
  	
  	
  	
  	
  	
  	
  JuneJune July August September October November December

Truck	
  Tool
Group	
  3

Start	
  January	
  1
Due	
  May	
  20

Multimodal	
  Tool
Start	
  June	
  6
Due	
  June	
  28	
  

(Requires	
  Truck,	
  
Rail	
  Factors)

Logistics	
  Factors)

Logistics	
  Tool
Start	
  July	
  8

Shipper	
  Tool
Start	
  October	
  1

Due	
  November	
  	
  29
	
  (Requires	
  Truck,	
  Rail
Multimodal	
  and	
  

Due	
  September	
  16
(Requires	
  Truck,	
  Rail,
Multimodal	
  Factors)

Non	
  Class	
  1	
  Rail	
  Tool

Due	
  May	
  6

Class	
  1	
  Rail	
  Tool

Due	
  March	
  25

Truck	
  Tool
Group	
  1

Due	
  March	
  4

Truck	
  Tool
Group	
  2

Due	
  April	
  15

Start	
  January	
  1Start	
  January	
  1

Start	
  January	
  1 Start	
  January	
  1

20	
  



Overview:	
  Shipper	
  Tool	
  Capabili2es	
  
•  Determine a Shipper’s freight transportation emissions footprint: 

•  Four Pollutants:  CO2, NOx, PM10, PM2.5    
•  Ground based emissions (truck and rail) 
•  U.S./Canada 

•  Provide Shippers a reasonable relative ranking of carrier emission efficiency 
•  15 carrier categories  
•  Four Pollutants   
•  Two efficiency metrics:  g/mile and g/ton-mile 
•  Presented in five performance ranges 

•  Enables Shippers to measure, track and reduce mass emissions, and/or improve 
their efficiencies 

•  Allows Shippers to track internal division performance 
•  Provides estimation tools for shipper strategies that reduce miles or weight from 

their system, or mode changes  
•  Calculates their “% freight shipped with SmartWay carriers” for SmartWay logo 

and award purposes 
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SmartWay	
  for	
  Carbon	
  Repor2ng	
  
	
  and	
  Op2miza2on:	
  Carrier	
  Management	
  	
  

Step	
  1-­‐	
  Complete	
  
the	
  Shipper	
  Tool	
   Step	
  2	
  -­‐	
  Generate	
  SmartWay	
  

Data	
  Reports	
  

Step	
  3	
  -­‐	
  Use	
  results	
  in:	
  	
  
• 	
  	
  Benchmarking	
  and	
  OperaDons	
  	
  	
  
• 	
  	
  Environmental	
  ReporDng	
  
• 	
  	
  Carbon	
  Disclosure	
  Submibals	
  
• 	
  	
  Shareholder	
  Response	
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Step	
  1-­‐	
  Complete	
  Shipper	
  
Strategies	
  analysis	
  

Step	
  2	
  -­‐	
  Generate	
  SmartWay	
  
Data	
  Reports	
  

Step	
  3	
  -­‐	
  Use	
  results	
  in:	
  	
  
• 	
  	
  Performance	
  tracking	
  
• 	
  	
  Progress	
  reporDng	
  
• 	
  	
  Case	
  Studies	
  	
  

SmartWay	
  for	
  Carbon	
  Repor2ng	
  
	
  and	
  Op2miza2on:	
  Shipper	
  Ac2ons	
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For	
  more	
  informaDon:	
  

www.epa.gov/smartway	
  
	
  
smartway_transport@epa.gov	
  
	
  
SmartWay	
  Helpline	
  
734-­‐214-­‐4767	
  
	
  


