
How much does an Electric Vehicle fight climate change in Montgomery County? 

“Electricity just comes from coal anyway, so your electric vehicle is doing nothing to help 
climate change.”


Is this true?  No, not really.  Let’s spend a little time to understand reality.


First off, the electric grid runs on more than just coal.  In fact, for the year 2021, the coal-
generated portion of the energy mix for Pepco’s grid, which covers the bulk of Montgomery 
County’s population, is 22%.  The rest is 38% fossil gas (aka natural gas), 33% nuclear and 
6.5% renewables. 


The real question to be asking is:


Pepco’s Energy Source (Fuel 
Mix) (pdf download)

https://www.pepco.com/SiteCollectionDocuments/Pepco%20MD%20Enviro%20Fuel%20Mix%20Insert_5.22_final_ADA.pdf#search=Pepco%20MD%20Enviro%20Fuel%20Mix%20Insert_5.22_final_ADA
https://www.pepco.com/SiteCollectionDocuments/Pepco%20MD%20Enviro%20Fuel%20Mix%20Insert_5.22_final_ADA.pdf#search=Pepco%20MD%20Enviro%20Fuel%20Mix%20Insert_5.22_final_ADA


Including the emissions used in obtaining and using gasoline (called “well-to-wheel”) and in 
generating and delivering our local electricity, how much is the greenhouse gas (GHG) emission 
reduced in an EV over the GHG emission of an average new gas car (aka “ICE”, or internal 
combustion engine) in Montgomery County?  


The quick answer:  


(Note: This can be applied in any US zip code)  Montgomery County is served by three utilities, 
Pepco, in the portion southeast of roughly Clarksburg, Potomac Edison in the portion 
northwest of roughly Clarksburg, and BGE along the northeast edge.  


In the Pepco and BGE portions of Montgomery 
County, compared to an average new ICE vehicle, 
EV’s reduce GHG emission by about 70-75%.  
In the Potomac Edison portion of Montgomery 
County, EV’s reduce GHG emission by about 
60%.  


To see this, go to the Beyond Tailpipe Emissions 
calculator at www.fueleconomy.gov, select any EV 
model (for example a 2018 Chevy Bolt EV), enter 
your zip code and click “See your results”.  You 
will see a graph with bars for the equivalent 
emissions for the EV charged on the grid mix in 
your zip code, the EV charged on a national 
average grid mix and a new ICE car with national 
average mileage.  If you select any other year and 
any other model of EV, you will see roughly the 
same results, so we quote a 70-75% range.  The reduction can be seen between the third and 
first bars:
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https://www.fueleconomy.gov/feg/Find.do?action=bt2
https://www.fueleconomy.gov/feg/Find.do?action=bt2
https://www.fueleconomy.gov/feg/Find.do?action=bt2





Thus, short of becoming vegan , and assuming you drive regularly anyway, replacing one or 1

more of your ICE vehicles with an electric vehicle is one of the most impactful ways you can 
take personal action to reduce carbon emission.  Public transit definitely has a role in 
decarbonization, and EVADC fully supports expanding it, but there will still be significant 
driving of personal vehicles even with greatly increased transit.  Each has a complementary 
role to play, and must be done in parallel to address the climate crisis.


In the words of the UN IPCC Sixth Assessment Report: “electric vehicles powered by low 
emissions electricity offer the largest decarbonisation potential for land-based transport, on a 
life cycle basis (high confidence)” (IPCC, AR6, SPM-41, C.8).  ICE, Hybrids and Plug-in hybrids 
are less effective: “ICEV, HEV, and PHEV technologies, which are powered using combustion 
engines, have limited potential for deep reduction of GHG emissions” (IPCC, AR6, WGIII, 
10-43, 25-26).  


Combustion means burning fuel, so any vehicle with a direct or indirect hydrocarbon fuel input 
is emitting GHG via combustion.  Electric vehicles offer a pathway to zero-carbon driving, since 
electricity can come from non-carbon emitting sources.  Electric vehicles get cleaner as the 
grid gets cleaner, and the grid is getting cleaner all the time.


The more in depth answer:


	 An EV has no direct emissions from a tailpipe, which is why it reduces localized ground-
level SOx, NOx and ozone pollution commonly found near cities and LMI communities.  
Indeed, some have called EV’s a “public health intervention”.


The generation of the electricity powering the EV does have emissions, which vary according to 
the type of generation and region of the county. 


Fortunately, there is an easy way to see exactly what the grid mix is in your portion of 
Montgomery County, and also to compare the GHG emission of an EV driving on your 
particular grid mix to the emission of an average new gasoline vehicle.


To see the grid mix in your part 
of the county and understand 
how much (or how little) coal 
contributes to your electricity, 
the EPA has created the Power 
Profiler online tool.  If we enter   
MoCo zip code 20850 in 
Rockville, the Power Profiler 
shows that coal accounts for 
8.6% of the grid mix, averaged 
over one of 27 EPA-defined grid 
regions called RFC East, or 
RFCE, compared to 19.3% 
nationally.  This is lower than 
Pepco’s 22% because it 
averages over a larger area 

 https://vegconomist.com/society-2/new-study-vegan-diet-reduces-carbon-footprint-by-73/1

https://www.ipcc.ch/report/ar6/wg3/resources/spm-headline-statements/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwih5ZTr_ZL4AhXYZTABHciABP8QFnoECAMQAQ&url=https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter10.pdf&usg=AOvVaw2P1v13ShNO4x5PRHo-isok
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwih5ZTr_ZL4AhXYZTABHciABP8QFnoECAMQAQ&url=https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_Chapter10.pdf&usg=AOvVaw2P1v13ShNO4x5PRHo-isok
https://www.epa.gov/egrid/power-profiler#/
https://www.epa.gov/egrid/power-profiler#/
https://www.epa.gov/egrid/data-explorer
https://www.epa.gov/egrid/data-explorer


including most of 
Pennsylvania and New 
Jersey.  If we examine MoCo 
zip code 20872 in Damascus, 
we see that coal accounts for 
32.1% of the grid mix in grid 
region RFC West, or RFCW, 
which includes a relatively 
larger coal fleet.  


The grid regions used in the 
Power Profiler are useful 
because they are also used 
by the Union of Concerned 
Scientists in their periodic 
State of Charge reports, 
which clearly show both how 
the grid has been getting 
cleaner over time, and how 
EV’s are cleaner than ICE 
vehicles on the grid mix in 
any part of the country, in 
places dramatically so.  For 
example, in RFCE, which 
includes the majority of MoCo 
population, you would need to drive an ICE car that gets 89 mpg to have the low level of GHG 
emissions of an EV.


If you ran the Power Profiler in each MoCo zip code, you would find that the upper northwest, 
which is in the service territory of Potomac Edison, is in RFCW, that the lower southeast, in the 
service territory of Pepco and with the largest population, is in RFCE, and that in the middle of 
the county, Pepco’s service territory mixes with Potomac Edison’s.  In these zip codes, the 
Power Profiler allows you to choose your utility to see your particular grid mix.  We see then 
how we can use the Power Profiler to “probe” the grid mix of any area by zip code.  Naturally, if 
you have your own grid tied solar PV, or use Community Solar, your grid mix vastly improved.


It is interesting to observe that the fossil portion of the grid mix (coal and gas) account for 59% 
and 61.5% in RFCE and RFCW, respectively.  If, for GHG purposes, you classify nuclear as 
non-fossil, then the non-fossil portion of the grid mix is 41% and 38.5% in RFCE and RFCW, 
respectively.


The Power Profiler tells us that in RFCE, an average of 652.5 lbs (985.0 lbs in RFCW) of CO2 is 
emitted for every unit of energy produced. The units of energy are megawatt-hours (MWh). But 
how many units of energy are the ICE and EV using?


We assume driving 12000 miles/year in both an EV and an ICE car.  In the ICE car, we assume 
28.7 miles/gal, which is used in EPA models and is close to the current average gas mileage of 
light-duty new cars in the US.  We can then compute how many gallons/year the assumed ICE 
uses,



12000
miles
year

 x 
1 gallon

28.7 miles
=

418 gallons
year

Union of Concerned Scientists

https://blog.ucsusa.org/dave-reichmuth/plug-in-or-gas-up-why-driving-on-electricity-is-better-than-gasoline/
https://evadc.wildapricot.org/page-18144
https://blog.ucsusa.org/dave-reichmuth/plug-in-or-gas-up-why-driving-on-electricity-is-better-than-gasoline/


From the EPA Greenhouse Gas Equivalencies Calculator, 418 gallons/year is equivalent to 8190 
lbs of CO2e/year.  8190 lbs of CO2e means the overall emissions that have the climate effects 
of 8190 lbs of pure CO2, and can be used as a direct comparison. It also includes upstream 
emissions from the refining and transportation of gasoline.


EV’s obviously don’t use miles/gallon.  Instead, they use miles/kWh, where kWh is an energy 
unit called a kilowatt-hour, and is 1/1000th of a megawatt-hour.  EV’s typically get around 4 
miles/kWh.  So we can compute the CO2e/year from an EV, knowing its efficiency and the 
pounds of CO2 emitted in generating electricity,





1957/8190 is 24%, meaning the CO2 emission is reduced by about 75% in an EV, over ICE. 
This result is for the RFCE grid mix.  The corresponding results for the RFCW grid region are 
2955 lbs CO2/year, and a 64% reduction. These results are consistent with the 
fueleconomy.gov calculator given above in the quick answer.


But, what is the GHG impact of making an EV, compared to an ICE?  Even allowing for the 
slightly greater emissions in production, due to battery manufacturing, and disposal, total 

12000
miles
year

 x 
1 kWh
4 miles

 x 
1 MWh

1000 kWh
 x 

652.5 lbs
MWh

=
1,957.5 lbs CO2e

year

https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator
http://fueleconomy.gov


lifecycle GHG’s for EV’s are less 
than ICE, as shown.


This has been shown in other 
studies as well.


In 2022, the Climate Solutions Now 
Act was signed into law by 
Maryland Gov. Hogan, which 
requires a GHG emissions 
reduction of 60% by 2031.  Clearly, 
replacement of ICE cars, especially 
as they age out of the fleet, with  
EV’s would be an effective way to 
help achieve a significant amount 
of that target.  


If you’ve read this far, 
congratulations!  To continue 
educating yourself, consider 
coming to EVADC’s Ask-An-EV-
Owner, where you can talk to real folks driving and charging EV’s daily and find out what you 
should look for, what you should avoid, how you can charge the darn thing, and whether or not 
an EV would work as your next car.

From Electric Vehicle Myths (EPA), Myth #5

https://environment.yale.edu/news/article/yse-study-finds-electric-vehicles-provide-lower-carbon-emissions-through-additional?utm_source=YaleToday&utm_medium=Email&utm_campaign=YT_Yale%20Today%20Alum%20no%20Parents_1-13-2022
https://environment.yale.edu/news/article/yse-study-finds-electric-vehicles-provide-lower-carbon-emissions-through-additional?utm_source=YaleToday&utm_medium=Email&utm_campaign=YT_Yale%20Today%20Alum%20no%20Parents_1-13-2022
https://evadc.wildapricot.org/Ask
https://evadc.wildapricot.org/Ask
https://www.epa.gov/greenvehicles/electric-vehicle-myths

