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Expanding production and use of clean fuels  
will deliver economic and climate benefits

HIGHLIGHTS

Washington is a leader in clean 

transportation, with a high rate of electric 

vehicle adoption and a clean electricity 

grid. Increasing its use of low-carbon fuels 

will help the state continue its legacy of 

developing innovative solutions to the 

problems caused by oil. Clean fuels can 

keep more of the money spent on fuel inside 

Washington, as locally produced electricity 

and low-carbon biofuels replace the  

oil that is imported into the state. 

Stable long-term policies such as a  

clean fuel standard are critical to creating 

a steadily growing demand for clean fuels, 

which gives innovators and investors 

the certainty and clarity needed to scale 

up production. This will not only reduce 

Washington’s carbon pollution and 

oil consumption, but also position 

Washington companies as global 

leaders in clean technology.
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A canola field and wind turbines in southeastern Washington. Plant-based biofuels and renewable electricity 
are helping to reduce the state’s transportation-related emissions.

Washington has a proud heritage of technology leadership in aviation, clean energy, 
software, and e-commerce. This spirit of innovation is enabling Washington to 
become a leader in clean transportation as well, with one of the highest rates  
of electric vehicle (EV) adoption, a dedication to advanced composite materials 
used in aviation and advanced vehicles, and biofuel companies turning regionally 
suitable crops and used cooking oils into low-carbon biofuels. 

Cutting oil use with efficient vehicles, clean fuels, and smarter ways  
of doing business is the straightforward way to help address climate change  
in Washington. In 2012, state residents and businesses consumed more than 
5.8 billion gallons of petroleum products (EIA 2014a). With transportation  
responsible for nearly half of Washington’s global warming pollution, and 
drivers spending $15 billion on petroleum and natural gas each year, encour-
aging the use of clean fuels is a smart solution for reducing the state’s oil  
use (WSDE 2014; Inslee 2013). 

Fortunately, Washington has tremendous potential to produce a variety of 
cleaner fuels that can reduce the overall carbon intensity of the state’s fuel supply 
(see the figure, p. 2). In particular, Washington has the resources to produce bio-
fuels made from non-food sources, which can achieve up to a 90 percent reduction  
in carbon emissions compared with gasoline. The state can also utilize clean  
electricity from hydropower and from renewable resources such as solar and 
wind. Scaling up the production and use of these clean fuels will benefit  
Washington’s drivers and economy in many ways.
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Clean electricity and low-carbon biofuels can reduce the carbon  
intensity of Washington’s fuel supply.
NOTE: Carbon pollution for electricity is based on the current generation mix  
for state utilities.

SOURCES: CARB 2014; LCA 2014.

The Carbon Intensity of Transportation Fuels  
in Washington State

Electricity

Electricity as a transportation fuel is a relatively new  
concept, but EVs have already gained impressive market 
share in Washington and are poised to play a huge role in the 
state’s shift to clean fuels. When running on electricity, EVs 
produce zero tailpipe emissions. And with one of the cleanest 
electricity grids in the country (drawing heavily on wind and 
hydropower), the “upstream” emissions (i.e., the emissions 
associated with the generation of electricity used to charge  
an EV) are also very low. 

Indeed, the environmental performance of EVs in  
Washington, compared with gasoline-powered vehicles, is 
impressive: An average EV charged in the state produces the 
carbon emissions equivalent to a gasoline-powered vehicle 
that achieves up to 170 miles per gallon (mpg), though this 
performance varies depending on where in the state an EV  

is charged. In Olympia, for example, an EV produces the 
emissions equivalent of a gasoline-powered vehicle achieving 
78 mpg, while in Seattle—where the majority of electricity 
comes from hydroelectric dams—the same EV produces the 
equivalent emissions of a gasoline-powered vehicle that gets 
more than 500 mpg (Anair 2014; WSDC 2014; UCS 2012). 1 
As the state ramps down use of electricity from coal power 
plants and continues ramping up the use of renewable energy 
resources, the electricity mix across the state will get even 
cleaner—and EVs’ comparative emissions savings even 
greater.

Washington also has some of the lowest electricity costs 
in the country, making an EV cheap to drive. Driving an EV  
in Washington 100 miles in 2014 cost an average of $2.60, 
compared with an average cost of $12.70 for a comparable 
gasoline-powered vehicle (EIA 2014b, EIA 2014c).2 Moreover, 
all the money spent on fueling an EV stays within the state of 
Washington, benefiting local economies and creating in-state 
jobs (EIA 2014d), whereas about two-thirds of the gasoline 
spending leaves the state to pay for the extraction of crude  
oil (EIA 2014e). 

Biofuels

Washington is already producing significant quantities of  
biofuels from environmentally sustainable local resources, 
and is poised to produce much more, including: 

Fuel from wastes. Washington has the potential to 
produce approximately 20 million gallons a year of low-
carbon biodiesel made from used cooking oil or animal  
fat. Renewable natural gas (i.e., captured methane)  

1		  Mile per gallon equivalent emissions estimates for the state average, Olympia, and Seattle are based on the average electricity grid mix for Washington,  
Puget Sound Energy, and Seattle City Light, respectively. 

2		  These figures assume a 29-mpg gasoline vehicle, and an electric car with an efficiency of 0.30 kilowatt-hour per mile (such as a 2014 Nissan Leaf ).  
Fuel prices are 2014 averages for regional gasoline prices and residential electricity in Washington, as reported by the Energy Information Administration.

Washington has the 
potential to produce 
approximately 20 million 
gallons a year of low-
carbon biodiesel made 
from used cooking oil or 
animal fat.
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from wastewater treatment facilities, animal manure,  
landfills, and other wastes can replace fossil sources of  
natural gas used in buses, trucks, and other heavy-duty  
vehicles, cutting these vehicles’ life-cycle emissions  
by half (LCA 2014). A recent study estimated that these  
natural gas sources could potentially replace the equiva- 
lent of more than 40 million gallons of diesel fuel  
(NREL 2013).

Canola-based biodiesel. Canola is a growing biofuel 
resource in Washington; it is one of the state’s fastest 
growing agricultural crops, with acreage tripling from  
2012 to 2014 (USDA 2014). Canola is typically grown in  
rotation with cereal crops such as wheat, replacing fallow 
periods so that it does not displace food production; it can 
help control weeds, break insect and disease cycles, and 
reduce the use of herbicides and insecticides. With Pacific 
Coast Canola operating the first commercial-scale canola 
crushing facility west of the Rocky Mountains in Warden, 
and Imperium Renewables running a 100-million-gallon- 
a-year biodiesel facility in Grays Harbor, Washington  
is a major regional player in the regional oilseed and  
biodiesel marketplace. 

Cellulosic biofuels. While agricultural crops such as 
canola have significant potential for producing sustainable, 
low-carbon fuel in Washington, non-food (or cellulosic) 
biomass resources have even greater potential. The state’s 
timber industry produces large amounts of woody wastes 
during tree harvest and forest management that go 
largely unused. The Washington Department of National 

Resources estimates that, by 2025, the state could produce 
between 1.2 million and 2 million dry tons of woody biomass, 
and more than 2 million tons of agricultural residues (primarily 
from wheat straw), each year (LCA 2014). Washington’s  
climate is also well suited to fast-growing trees such as hybrid 
poplar, which are an ideal source of sustainable biomass.  
Taken together, Washington’s cellulosic biomass resources 
are enough to produce 300 million gallons of cellulosic  
ethanol each year (LCA 2014). 

SCALING UP CELLULOSIC BIOFUEL PRODUCTION

Although Washington has significant cellulosic biomass  
potential, the state currently lacks the production capacity 
to convert that biomass into clean fuels at a commercial scale. 
The first commercial-scale cellulosic biofuel refineries have 
recently started production across the United States and 
around the world. Facilities with capacity of 20 million gallons 
a year or more are operating in Iowa and Kansas (using agri-
cultural residues such as corn stalks), in Brazil (sugarcane 
stalks), and in Italy (straw from rice, wheat, and perennial 
grasses). Just across the Columbia River in Boardman, OR, 
ZeaChem has developed a process to produce cellulosic  
ethanol, and its demonstration-scale facility has a production 
capacity of 250,000 gallons a year. A recent study found that 
building three 30-million gallon cellulosic biofuel facilities  
in Washington would boost gross state product and personal 
income by a total of more than $1 billion, and create more  
jobs compared with importing the same amount of fuel  
(LCA 2014). 

Hybrid poplar is a promising source of sustainable biomass in Washington. It is one of the fastest-growing tree species and well-suited to the state’s climate. 
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Washington Leading  
the Way on Sustainable 
Aviation Fuels

A Clean Fuel Standard for Washington

Climate change is already being felt in the Evergreen State.  
Record-breaking wildfires are destroying communities and  
forests, and declining snowpack and earlier snowmelt in the 
mountains are jeopardizing water supplies. Moreover, sea 
level rise and ocean acidification could affect the state’s  
valuable and iconic fisheries (Mote et al. 2014). With trans-
portation accounting for nearly half of the state’s total global 
warming pollution, it is critical to reduce emissions from 
Washington’s fuel supply (WSDE 2014).

Washington has the resources to be a leader in the  
clean fuels industry and inspire other states to produce and 
utilize clean fuels too, but transitioning from oil to cleaner 
fuel will take time and long-term policy support. A stable  
policy environment that creates a growing demand for clean 
fuels over a multiyear timeframe is essential to support the 
near-term investment in clean fuels and the associated 
infrastructure. 

The state is exploring the implementation of a clean  
fuel standard, which sets an ambitious but realistic goal of 
steadily increasing the use of clean fuels over a 10-year period. 
It requires transportation fuel to get steadily cleaner on aver-
age, ultimately achieving a 10 percent reduction in carbon 
emissions per unit of fuel. Rather than specifying a certain 
number of gallons of any particular fuel type, as the federal 
Renewable Fuel Standard does, the policy is technology- 
neutral. This allows all fuel types—advanced biofuels, elec-
tricity, natural gas, propane, petroleum-based fuels, and  
those fuels yet to be developed—to compete based on their 
carbon benefits and cost, providing flexibility for the market 
to adjust as the clean fuels industry develops. 

A Washington clean fuel standard would align with  
existing policies in California, Oregon, and British Columbia, 
creating a regional market for clean fuels equivalent to the 
world’s fifth-largest economy. This will allow for economies 
of scale that will rapidly bring down the cost of clean fuels, 
while supporting regional investment and enabling Washing-
ton to become a leader in the growing global marketplace for 
clean transportation technologies. Recent analysis has high-
lighted the large potential for many different clean fuels to 
supply this growing regional market (Malins et al. 2015). By 
implementing a clean fuel standard, Washington can build  
on its established reputation for technology innovation, invest 
in a clean energy future, and set an example for other states—
and ultimately, our federal government—to follow. 

Aviation has long been a major part of Washington’s econ-
omy, and Washington is poised to be a leader in producing 
the clean fuels needed to bring aviation into a low-carbon 
transportation future. Universities, innovative companies, 
and other partnerships across the state are playing a key 
role in developing renewable aviation fuels, with three 
major efforts already under way:

•	 In 2012 the Washington legislature established the  
Aviation Biofuels Working Group, a public-private 
partnership developing policy recommendations to 
support Washington’s sustainable aviation biofuels 
industry (IWA 2013). 

•	 The University of Washington received a $40 million 
grant from the U.S. Department of Agriculture to  
lead the Advanced Hardwood Biofuels Northwest 
collaborative research project, which has the goal of 
producing renewable jet fuel that is fully compatible 
with existing infrastructure. The target is to produce 
400 million gallons of biofuels per year from 400,000 
acres of hybrid poplar plantations around the Pacific 
Northwest.

•	 Washington State University–Pullman is leading  
the Northwest Advanced Renewables Alliance, a  
$40 million, five-year effort to develop wood-based fuels 
and chemicals, with a focus on the technology needed 
to create a sustainable aviation biofuels industry 
(Hines 2014).

references
All references were accessed between October 1, 2014, and  
January 8, 2015.

Anair, D. 2014. How do EVs compare with gas-powered vehicles?  
Better every year. . . Blog post, September 16. Cambridge, MA:  
Union of Concerned Scientists. Online at http://blog.ucsusa.org/ 
how-do-electric-cars-compare-with-gas-cars-656.

California Air Resources Board (CARB). 2014. Staff report:  
Initial statement of reasons for proposed rulemaking: Proposed  
re-adoption of the Low Carbon Fuel Standard regulation.  
Sacramento, CA. Online at http://www.arb.ca.gov/regact/2015/
lcfs2015/lcfs15isor.pdf.

Energy Information Administration (EIA). 2014a. Table F15: Total  
petroleum consumption Estimates, 2012. Washington, DC. Online 
at www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_fuel/
html/fuel_use_pa.html&sid=US&sid=WA.



web: www.ucsusa.org	  printed on recycled paper using vegetable-based inks 	 © February 2015 union of concerned scientists

National Headquarters 
Two Brattle Square
Cambridge, MA 02138-3780
Phone: (617) 547-5552
Fax: (617) 864-9405

Washington, DC, Office
1825 K St. NW, Suite 800
Washington, DC 20006-1232
Phone: (202) 223-6133
Fax: (202) 223-6162

West Coast Office
500 12th St., Suite 340
Oakland, CA 94607-4087
Phone: (510) 843-1872
Fax: (510) 843-3785

Midwest Office
One N. LaSalle St., Suite 1904
Chicago, IL 60602-4064
Phone: (312) 578-1750
Fax: (312) 578-1751

The Union of Concerned Scientists puts rigorous, independent science to work to solve our planet’s most pressing problems. Joining with citizens across 
the country, we combine technical analysis and effective advocacy to create innovative, practical solutions for a healthy, safe, and sustainable future.

find a fully referenced version online: www.ucsusa.org/washingtonfuels

Energy Information Administration (EIA). 2014b. Weekly Washington 
all grades all formulations retail gasoline prices. Washington, DC. 
Online at www.eia.gov/dnav/pet/hist/LeafHandler.
ashx?n=PET&s=EMM_EPM0_PTE_SWA_DPG&f=W. 

Energy Information Administration (EIA). 2014c. Average electricity 
price. Washington, DC. Online at www.eia.gov/electricity/data/
eia826/xls/sales_revenue.xls.

Energy Information Administration (EIA). 2014d. Washington state  
profile and energy estimates. Washington, DC. Online at www.eia.
gov/state/analysis.cfm?sid=WA.

Energy Information Administration (EIA). 2014e. Gasoline and diesel 
fuel update. Release date: December 2014. Washington, DC. Online  
at www.eia.gov/petroleum/gasdiesel/gaspump_hist.cfm.

Hines, S. 2011. NW biofuels coming of age with $80 million in separate 
projects led by UW, WSU. University of Washington Today, Septem-
ber 28. Online at www.washington.edu/news/2011/09/28/nw-biofuels-
coming-of-age-with-80-million-in-separate-projects-led-by-uw-wsu.

Innovate Washington (IWA). 2013. Aviation Biofuels Update. Seattle, 
WA. Online at http://www.innovatewashington.org/sites/default/files/
Aviation%20Biofuels%20Work%20Group%202013%20Update.pdf.

Inslee, J. 2013. A legacy of clean energy, an opportunity for climate  
action. In Energy perspectives: Western governors and premiers 
highlight their energy priorities. June. Denver, CO: Western Gover-
nors Association. Online at http://www.westgov.org/component/ 
docman/doc_download/1718-energy-perspectives?Itemid=53.

Life Cycle Associates LLC (LCA). 2014. A clean fuel standard in Wash-
ington state. Prepared for the Washington State Office of Financial 
Management. Portola Valley, CA. Online at www.ofm.wa.gov/ 
initiatives/cleanfuelstandards/Documents/Carbon_Fuel_Standard_
evaluation_2014_final.pdf.

Malins, C., N. Lutsey, S. Galarza, Z. Shao, S. Searle, C. Chudziak, and  
M. van den Berg. 2015. Potential low-carbon fuel supply to the Pacific 
coast region of North America. Washington, DC: The International 
Council on Clean Transportation. Online at http://www.theicct.org/
sites/default/files/publications/PacificCoastRegionLCF_Jan2015.pdf.

Mote, P., A.K. Snover, S. Capalbo, S.D. Eigenbrode, P. Glick, J. Littell,  
R. Raymondi, and S. Reeder. 2014. Chapter 21: Northwest. In Climate 
Change Impacts in the United States: The Third National Climate  
Assessment, J.M. Melillo, T.C. Richmond, and G.W. Yohe, Eds. 
Washington, DC: U.S. Global Change Research Program. doi:10.7930/
J04Q7RWX. Online at http://nca2014.globalchange.gov/report/ 
regions/northwest. 

National Renewable Energy Laboratory (NREL). 2013. Biogas potential 
in the United States. NREL/FS-6A20-60178, October. Golden, CO. 
Online at http://www.nrel.gov/docs/fy14osti/60178.pdf.

Union of Concerned Scientists. (UCS). 2012. The promise of biomass: 
Clean power and fuel—if handled right. Cambridge, MA. Online at 
www.ucsusa.org/clean_vehicles/smart-transportation-solutions/cleaner_ 
fuels/ethanol-and-other-biofuels/biomass-energy-resources.html. 

United States Department of Agriculture (USDA). 2014. Crop production. 
ISSN 1936-3737, October. Washington, DC. Online at www.usda.gov/
nass/PUBS/TODAYRPT/crop1014.pdf. 

Washington State Department of Commerce (WSDC). 2014. Fuel  
mix disclosure. Olympia, WA. Online at www.commerce.wa.gov/ 
Programs/Energy/Office/Utilities/Pages/FuelMix.aspx.

Washington State Department of Ecology (WSDE). 2014. Washington 
State greenhouse gas emissions inventory 2009–2010. Olympia, WA. 
Online at https://fortress.wa.gov/ecy/publications/publications/ 
1202034.pdf.


