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Introductory Activity 

• Introduce 3 modifications (in the form of 
technology, policies, transformation of the 
built environment) that could reduce energy 
demand in the transportation sector in ABQ 



Sankey Diagram of US energy use 
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LDV – light duty 
vehicles 



• U.S. transportation 
energy use accounts 
for 28% of total U.S. 
energy use. 

• Cars and light trucks 
account for 59% of 
U.S. transportation 
energy use. 

 

 



US Emissions (2011) 



Global transportation GHG emissions 

Source: IPCC, AR5 – Transport, 2014 





US Cars and light trucks 
• There are 232,137 total light vehicles (cars 

and light trucks) in the US. 

• The average age of a U.S. car is 11.4 years;  

• Ave share of house expenditures  on 
transport - 17.5% 

• The average fuel economy for the U.S. car 
fleet is 24.5 mpg (18.4 for light trucks) 

• Cars comprise 50% of new light vehicle sales. 

• Ave person/vehicle 1.6 (car), 1.8 (trucks) 

• U.S. car registrations account for 16% of total 
world car registrations. 

• U.S. truck and bus registrations account for 
38% of total world truck and bus 
registrations. 

• The average U.S. household vehicle travels 
11,300 miles per year (2009 NHTS). 

Source:  Transportation Energy Data Book, Edition 33, 2014 



Useful measures 

• VMT – vehicle miles travelled 

• MPG – tells us vehicle efficiency 

– 1 MPG = 0.4 km/l 

• BTU per passenger mile tells us efficiency in 
moving people (what we want!) 

– 1 kWh per p-km = 5459.68 BTU per p-mi 

– kWh per 100 p-km = 54.59 BTU per 100 p-mi 



Emissions Example 

What would be the annual emissions (tons CO2) for 
an American driver with a car that gets 21.6 mpg, 
with annual VMT of 11,400? 



US kWh per passenger km 

Source: http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/national_transportation_statistics/html/table_04_23.html 









Urban densities vs public transport 
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Source: Bertaud & Richardson 





US gasoline demand is fairly inelastic (demand doesn’t change much in response to price).  
Meta-analysis study by Espey (1998) found short run (1 yr) elasticity of -.26, 10% price increase 
reduces demand by 2.6%. 
 









Source: IPCC, AR5 – Transport, 2014 



Type Examples 

Fuel Switching 
•Using electric or hybrid automobiles, provided that the energy is 
generated from lower-carbon or non-fossil fuels. 
•Using renewable fuels such as low-carbon biofuels. 

Improving Fuel Efficiency with 
Advanced Design, Materials, and 
Technologies 

•Developing advanced vehicle technologies such as hybrid 
vehicles and electric vehicles 
•Reducing the weight of materials used to build vehicles. 
•Reducing the aerodynamic resistance of vehicles through better 
shape design. 

Improving Operating Practices 

•Reducing the average taxi time for aircraft. 
•Driving sensibly (avoiding rapid acceleration and braking, 
observing the speed limit). 
•Reducing engine-idling. 
•Improved voyage planning for ships, such as through improved 
weather routing, to increase fuel efficiency. 

Reducing Travel Demand 

•Building public transportation, sidewalks, and bike paths to 
increase lower-emission transportation choices. 
•Zoning for mixed use areas, so that residences, schools, stores, 
and businesses are close together, reducing the need for driving. 

Modes to decrease fuel consumption 

http://www.epa.gov/climatechange/ghgemissions/sources/transportation.html 



Important principles 

• In short distance travel  

– Lighter vehicles, less stops, move slower 

• In long distance travel  

– Good aerodynamics, move slower 

• Improve energy conversion efficiencies 



How residents got to work, 2012 

Source: http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/new_mexico.pdf 



NM transport statistics 

Source: http://www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/new_mexico.pdf 



Efficient Transport 

Bicycles Walking 

A 68 kg (150 lb) person walking at 4 km/h 
(2.5 mph) requires approximately 210 
kilocalories (880 kJ) of food energy per hour, 
which is equivalent to 0.06 kWh/km 

http://en.wikipedia.org/wiki/Energy_efficiency_in_transportation 

A 64 kg (140 lb) cyclist riding at 16 km/h 
(10 mph) requires about half the energy per 
unit distance of walking: 43 kcal/mi, 
27 kcal/km or 0.03 kWh/km 



Walkscore 



Source: Sustainable Energy without the hot air, p 128 



From IEA Report, 2010 

• Eco-driving is the operation of a vehicle in a manner that 
minimises fuel consumption and emissions. It includes: 
– Optimising gear changing. 
– Avoiding vehicle idling, e.g. by turning the engine off when the 

vehicle is stationary. 
– Avoiding rapid acceleration and deceleration. 
– Driving at efficient speeds. The most efficient speed for most 

cars is between 60 km/h and 90 km/h. Above 120 km/h, fuel 
efficiency falls significantly in most vehicles. 

– Reducing weight by removing unnecessary items from the car, 
and reducing wind resistance by removing roof attachments 
such as ski racks. 

• Used together, these steps could save up to 20% of the fuel 
used by some drivers and possibly 5% to 10% on average 
across all drivers on a lasting basis. 
 



Levers to encourage purchase of 
efficient cars 

• Gasoline tax 
– “market-based interventions, such as moderate 

carbon and gasoline taxes, are unlikely to produce 
substantial consumer substitution toward fuel 
efficient vehicles” (Langer & Miller, 2012) 

• Purchase tax in proportion to lifetime gasoline 
consumption of vehicle 

• Parking privileges for efficient cars 

• Fuel rationing 

• CAFE standards 



Corporate Ave Fuel Efficiency (CAFE) 



Electric vehicles 



Comparing new Nissan Leaf (all electric) to new 
Honda Civic 

 
• Assume you drive 11,400 miles/year, you drive each car 

for 12 years, you access a loan at 7% interest, and the 
average price of gasoline over this time period is 3.50 
$/gallon (anyone’s guess!!). 

• A 2014 Honda Civic has an MSRP of $19,000 and gets a 
combined (cty/hwy) mileage of 33 mpg. 

• A 2014 Nissan Leaf has an MSRP of $29,000, a range of 
73 mi per charge, and an efficiency of 29 kWh/100 mi. 
Assume electricity costs 0.12 $/kWh.  

• Find the annualized capital cost, fuel costs, total annual 
costs, and annual emissions (assume you are getting 
your electricity from PNM, 0.66 kg CO2/kWh). 
 



Honda Civic vs Leaf 

• Annualized capital cost: 2392 $/yr 
• Gas: 1198 $/yr 
• Total annual cost: 3591 $/yr 
• Emissions: 3,043 kg CO2/yr  

 
• Annualized capital cost: 3651 $/yr 
• Electricity: 393 $/yr 
• Total annual cost: 4044 $/yr 
• Emissions:2,162 kg CO2/yr  

 




