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9ȄŜŎǳǝǾŜ {ǳƳƳŀǊȅ 

¢ƻ ŀŘŘǊŜǎǎ ǘƘŜ ŎƭƛƳŀǘŜ ŎǊƛǎƛǎΣ ǘƘŜ {ǘŀǘŜ ƻŦ bŜǿ ¸ƻǊƪ Ƙŀǎ 

ǎŜǘ ŀƴ ŀƳōƛǝƻǳǎ Ǝƻŀƭ ǘƻ ŘŜŎŀǊōƻƴƛȊŜ ƛǘǎ ŜƴŜǊƎȅ ǳǎŜΦ Lǘ 

Ƙŀǎ ŜǎǘŀōƭƛǎƘŜŘ ŀ ƳŀƴŘŀǘŜ ǘƻ ǊŜŘǳŎŜ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ 

όDIDύ ŜƳƛǎǎƛƻƴǎ ōȅ ŀǘ ƭŜŀǎǘ пл҈ ŜŎƻƴƻƳȅ-ǿƛŘŜ ōȅ нлол 

ŀƴŘ ŀŎƘƛŜǾŜ млл҈ ƴŜǘ ȊŜǊƻ ŜƳƛǎǎƛƻƴǎ ōȅ нлрлΦ ²ƘƛƭŜ ǘƘŜ 

ǎǘŀǘŜ Ƙŀǎ ƳŀŘŜ ƛƳǇƻǊǘŀƴǘ ǎǘǊƛŘŜǎ ƛƴ ǊŜŘǳŎƛƴƎ DIDǎΣ Ƴƻǎǘ 

ǊŜŘǳŎǝƻƴǎ ǘƻ ŘŀǘŜ ƘŀǾŜ ŦƻŎǳǎŜŘ ƻƴ ǘƘŜ ŜƭŜŎǘǊƛŎ ǎŜŎǘƻǊΣ 

ǿƛǘƘ ŦŀǊ ƭŜǎǎ ŀǧŜƴǝƻƴ ǇŀƛŘ ǘƻ ǘǊŀƴǎǇƻǊǘŀǝƻƴΦ ¸Ŝǘ ǘƘŜ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ǊŜǇǊŜǎŜƴǘǎ ос҈ ƻŦ bŜǿ ¸ƻǊƪΩǎ DID 

ŜƳƛǎǎƛƻƴǎΣ ƳŀƪƛƴƎ ƛǘ ǘƘŜ ƭŀǊƎŜǎǘ ŜƳƛǩƴƎ ǎŜŎǘƻǊ ƻŦ ǘƘŜ 

ŜŎƻƴƻƳȅΣ ǿƛǘƘ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ ŀŎŎƻǳƴǝƴƎ ŦƻǊ ƻǾŜǊ ул҈ 

ƻŦ ǘƘƻǎŜ ŜƳƛǎǎƛƻƴǎ όǎŜŜ CƛƎǳǊŜ м ŀƴŘ ¢ŀōƭŜ мύΦм LŦ bŜǿ 

¸ƻǊƪ ƛǎ ǘƻ ǎǳŎŎŜŜŘ ƛƴ ǊŜŀŎƘƛƴƎ ƛǘǎ ŀƳōƛǝƻǳǎ ŜƳƛǎǎƛƻƴ 

ǊŜŘǳŎǝƻƴ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ƛǘ ǿƛƭƭ ƴŜŜŘ ǎǇŜŎƛŬŎ ŀƴŘ ōƻƭŘ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ-ŦƻŎǳǎŜŘ Ǝƻŀƭǎ ŀƴŘ ǇƻƭƛŎƛŜǎΦ   

¢Ƙƛǎ ǊŜǇƻǊǘ ǎƘƻǿǎ ǘƘŀǘ ōȅ ŀŘƻǇǝƴƎ ŀ Ǝƻŀƭ ƻŦ ǊŜŘǳŎƛƴƎ 

ƳƻǘƻǊ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎ рр҈ ōȅ нлор ŦǊƻƳ мффл ƭŜǾŜƭǎ 

ŀƴŘ ƛƳǇƭŜƳŜƴǝƴƎ ŀ ǎǳƛǘŜ ƻŦ ŦŀƳƛƭƛŀǊ ŀƴŘ ŀŎƘƛŜǾŀōƭŜ 

ǇƻƭƛŎƛŜǎΣ bŜǿ ¸ƻǊƪ Ŏŀƴ ŜƴǎǳǊŜ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ 

ƛǎ ƻƴ ǘǊŀŎƪ ǘƻ ƳŜŜǘ ŜŎƻƴƻƳȅ-ǿƛŘŜ ƎƻŀƭǎΣ ƛƳǇǊƻǾŜ ǇǳōƭƛŎ 

ƘŜŀƭǘƘ ŀƴŘ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘΣ ǊŜǘŀƛƴ ōƛƭƭƛƻƴǎ ƻŦ ŘƻƭƭŀǊǎ ƛƴ 

ǘƘŜ ǎǘŀǘŜΩǎ ŜŎƻƴƻƳȅΣ ŀƴŘ ǇǊƻƳƻǘŜ ŀƴ ŜǉǳƛǘŀōƭŜ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ǘǊŀƴǎŦƻǊƳŀǝƻƴΦ 

hƴ ōŜƘŀƭŦ ƻŦ ǘƘŜ {ƛŜǊǊŀ /ƭǳōΣ {ȅƴŀǇǎŜ 9ƴŜǊƎȅ 9ŎƻƴƻƳƛŎǎ 

ƳƻŘŜƭŜŘ ǘƘǊŜŜ ǎŎŜƴŀǊƛƻǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ƛƳǇŀŎǘǎ ƻŦ 

ƛƴŎǊŜƳŜƴǘŀƭ ǇƻƭƛŎƛŜǎ ƻƴ ǾŜƘƛŎƭŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ ŀƴŘ DID 

ǊŜŘǳŎǝƻƴǎΦ ²Ŝ ŀƴŀƭȅȊŜŘΥ  

¶ ! .ǳǎƛƴŜǎǎ-ŀǎ-¦ǎǳŀƭ ό.!¦ύ ŦǳǘǳǊŜΣ ƛƭƭǳǎǘǊŀǝƴƎ ǘƘŜ ƭƛƪŜƭȅ 
ƛƳǇŀŎǘǎ ƻŦ ǘƻŘŀȅΩǎ ǇƻƭƛŎƛŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ 
ǇǊƻƎǊŜǎǎΤ  

¶ ! 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ŦǳǘǳǊŜΣ ŦǳǘǳǊŜΣ ƭƻƻƪƛƴƎ ŀǘ ŀ ǎŜǘ ƻŦ 
ǇƻƭƛŎƛŜǎ ǘƘŀǘ ǊŜŘǳŎŜ ƳƻǘƻǊ ǾŜƘƛŎƭŜ DID ŜƳƛǎǎƛƻƴǎ ōȅ 
рр҈ ōȅ нлор ǘƘǊƻǳƎƘ ƛƴŎǊŜŀǎŜŘ ǾŜƘƛŎƭŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴΤ 
ŀƴŘ  

¶ !ƴ 9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ ŦǳǘǳǊŜΣ 
ŜȄŀƳƛƴƛƴƎ ŀ ǎŜǘ ƻŦ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ǊŜŘǳŎŜ ƳƻǘƻǊ ǾŜƘƛŎƭŜ 
DID ŜƳƛǎǎƛƻƴǎ ōȅ рр҈ ōȅ нлор ǘƘǊƻǳƎƘ ŀ ŎƻƳōƛƴŀǝƻƴ 
ƻŦ ƛƴŎǊŜŀǎŜŘ ǾŜƘƛŎƭŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ ŀƴŘ ŎƻƻǊŘƛƴŀǘŜŘ 
ǇƻƭƛŎƛŜǎ ǘƘŀǘ ǊŜŘǳŎŜ ǊŜƭƛŀƴŎŜ ƻƴ ŘǊƛǾƛƴƎ ōȅ ŜƴŎƻǳǊŀƎƛƴƎ 
ǇǳōƭƛŎ ǘǊŀƴǎƛǘΣ ǿŀƭƪƛƴƎΣ ōƛƪƛƴƎΣ ǘŜƭŜŎƻƳƳǳǝƴƎΣ ŀƴŘ 

ƳƛȄŜŘ-ǳǎŜ ŘŜǾŜƭƻǇƳŜƴǘΦ 

²Ŝ ǘƘŜƴ ƳƻŘŜƭŜŘ ǘƘŜ ǇǳōƭƛŎ ƘŜŀƭǘƘ ŀƴŘ 
ŜŎƻƴƻƳƛŎ ōŜƴŜŬǘǎ ŦǊƻƳ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǝƻƴ ƻŦ 
ǘƘŜǎŜ ǇƻƭƛŎƛŜǎ ŀƴŘ ǘƘŜ ǊŜǎǳƭǝƴƎ ŘŜŎƭƛƴŜ ƛƴ DID 
ŀƴŘ Ŏƻ-Ǉƻƭƭǳǘŀƴǘ ŜƳƛǎǎƛƻƴǎΦ hǳǊ ŀƴŀƭȅǎƛǎ Ƙŀǎ ǎƛȄ 
ƳŀƧƻǊ ŬƴŘƛƴƎǎΥ 

мΦ .ǳǎƛƴŜǎǎ-ŀǎ-¦ǎǳŀƭ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ DID 
ŜƳƛǎǎƛƻƴ ǊŜŘǳŎǝƻƴǎ ŀǊŜ ƛƴŀŘŜǉǳŀǘŜΦ !ƭǘƘƻǳƎƘ 
ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǇǊƻƧŜŎǘŜŘ ǘƻ 

CƛƎǳǊŜ мΦ 9ƴŜǊƎȅ-ŘŜǊƛǾŜŘ /hн ŜƳƛǎǎƛƻƴǎ ƛƴ bŜǿ ¸ƻǊƪ 

Note: This figure does not include GHG emissions aside from CO2. It also does not include out-of-state emissions associ-

ated with downstream production of goods, emissions from out-of-state power plants that produce electricity consumed 

in New York, or non-energy emissions (e.g., from agricultural or land-use change). 

Source: EIA State Carbon Dioxide Emissions Data. Available at https://www.eia.gov/environment/emissions/state/  
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ŘŜŎƭƛƴŜ ōŜǘǿŜŜƴ ƴƻǿ ŀƴŘ нлорΣ ŀōǎŜƴǘ ŀŘŘƛǝƻƴŀƭ 
ǇƻƭƛŎƛŜǎΣ ǘƘŜ ǊŀǘŜ ƻŦ ŘŜŎƭƛƴŜ ǿƛƭƭ ōŜ ƛƴǎǳŶŎƛŜƴǘ ŦƻǊ bŜǿ 
¸ƻǊƪ ǘƻ ƳŜŜǘ ƛǘǎ ƭƻƴƎ-ǘŜǊƳ ŎƭƛƳŀǘŜ ƻōƭƛƎŀǝƻƴǎΦ  

нΦ DID ǊŜŘǳŎǝƻƴǎ ƻŦ рр҈ ōȅ нлор ŦǊƻƳ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ 
ŀǊŜ ŀŎƘƛŜǾŀōƭŜ ŀƴŘ ǿƛƭƭ Ǉǳǘ bŜǿ ¸ƻǊƪ ƻƴ ǘǊŀŎƪ ǘƻ 
ŀŎƘƛŜǾŜ ƭƻƴƎ-ǘŜǊƳ ŎƭƛƳŀǘŜ ŎƻƳƳƛǘƳŜƴǘǎΦ bŜǿ ¸ƻǊƪ 
Ŏŀƴ Ǉǳǘ ƛǘǎŜƭŦ ƻƴ ǘǊŀŎƪ ǘƻ ŀŎƘƛŜǾŜ ƭƻƴƎ-ǘŜǊƳ ŎƭƛƳŀǘŜ 
ŎƻƳƳƛǘƳŜƴǘǎ ōȅ ǊŜƭȅƛƴƎ ƻƴ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ό9±ǎύ ŀƴŘ 
ǇƻƭƛŎƛŜǎ ǘƘŀǘ ŜƳǇƘŀǎƛȊŜ ƭƻǿ-ŎŀǊōƻƴ ǘǊŀƴǎǇƻǊǘŀǝƻƴΦ .ȅ 
ƘƛƎƘƭƛƎƘǝƴƎ ǘǿƻ ǇƻǘŜƴǝŀƭ ǇŀǘƘǿŀȅǎΣ ǿŜ ŘŜƳƻƴǎǘǊŀǘŜ 
ǘƘŀǘ ǘƘƛǎ ƭŜǾŜƭ ƻŦ ǊŜŘǳŎǝƻƴǎ ƛǎ ƴƻǘ ŘŜǇŜƴŘŜƴǘ ƻƴ ƻƴŜ 
ǎƻƭŜ ǎǳƛǘŜ ƻŦ ǇƻƭƛŎƛŜǎτƛǘ Ŏŀƴ ōŜ ŀŎŎƻƳǇƭƛǎƘŜŘ ƛƴ 
ƳǳƭǝǇƭŜ ǿŀȅǎΦ {ǇŜŎƛŬŎŀƭƭȅΣ ǿŜ ŬƴŘ ǘƘŀǘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ 
ǊŜŘǳŎŜ ǘƘŜ ǳǇŦǊƻƴǘ Ŏƻǎǘ ƻŦ 9±ǎΣ ƭƛƪŜ ǊŜōŀǘŜǎΣ ŀƴŘ 
ǇƻƭƛŎƛŜǎ ǘƘŀǘ Ǉǳǘ ŀ ǇǊƛŎŜ ƻƴ Ǉƻƭƭǳǝƻƴ ŀǊŜ ǇŀǊǝŎǳƭŀǊƭȅ 
ŜũŜŎǝǾŜ ŀǘ ǎǇǳǊǊƛƴƎ ŀŘƻǇǝƻƴ ƻŦ 9±ǎ ŀƴŘ ŎǳǊōƛƴƎ /hн 
ŜƳƛǎǎƛƻƴǎΣ ǇŀǊǝŎǳƭŀǊƭȅ ǿƘŜƴ ŎƻǳǇƭŜŘ ǿƛǘƘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ 
ŜȄǇŀƴŘ ŀŎŎŜǎǎ ǘƻ ǇǳōƭƛŎ 9± ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ  

оΦ !ŎǝƴƎ ǉǳƛŎƪƭȅ ƛǎ ŎǊƛǝŎŀƭ ǘƻ ŀŎƘƛŜǾŜ ǎǳōǎǘŀƴǝŀƭ DID 
ǊŜŘǳŎǝƻƴǎ ōȅ ǘƘŜ ƳƛŘ-нлолǎ ŀƴŘ Ǉǳǘ bŜǿ ¸ƻǊƪ ƻƴ ŀ 
ǘǊŀƧŜŎǘƻǊȅ ŦƻǊ ŘŜŎŀǊōƻƴƛȊŀǝƻƴ ōȅ нлрлΦ 5ǳŜ ǘƻ ƭƻƴƎ 
ǾŜƘƛŎƭŜ ƭƛŦŜǝƳŜǎ ŀƴŘ ƭƻǿ ƅŜŜǘ ǘǳǊƴƻǾŜǊ ǊŀǘŜǎΣ 
ŀƎƎǊŜǎǎƛǾŜ ǇƻƭƛŎƛŜǎ ŀǊŜ ƴŜŜŘŜŘ ƛƳƳƛƴŜƴǘƭȅ ǘƻ ǊŜŘǳŎŜ 
DID ŜƳƛǎǎƛƻƴǎ ƛƴ ǘƘŜ ƴŜȄǘ мр ȅŜŀǊǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ ƻǳǊ 

ǊŜǎŜŀǊŎƘΣ ро҈ ƻŦ ŀƭƭ ƭƛƎƘǘ-Řǳǘȅ ǾŜƘƛŎƭŜǎ ό[5±ǎύ ǎƻƭŘ ƛƴ 
bŜǿ ¸ƻǊƪ ƛƴ нлнл ǿƛƭƭ ǎǝƭƭ ōŜ ƻƴ ǘƘŜ ǊƻŀŘ ƛƴ нлорΦ Lƴ 
ƻǊŘŜǊ ǘƻ ǊŜŘǳŎŜ DID ŜƳƛǎǎƛƻƴǎ ōȅ рр҈ ōȅ нлорΣ bŜǿ 
¸ƻǊƪ ƴŜŜŘǎ ǘƻ ƛƳǇƭŜƳŜƴǘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ǿƛƭƭ ǉǳƛŎƪƭȅ 
ƛƴŎǊŜŀǎŜ ǘƘŜ ǎƘŀǊŜ ƻŦ ƴŜǿ ǾŜƘƛŎƭŜ ǇǳǊŎƘŀǎŜǎ ǘƘŀǘ ŀǊŜ 
9±ǎΦ LƴŎǊŜŀǎƛƴƎ ǎŀƭŜǎ ƻŦ 9±ǎ ƛƴ ǘƘŜ ƴŜŀǊ-ǘŜǊƳ 
ǎƛƎƴƛŬŎŀƴǘƭȅ ƛƳǇŀŎǘǎ ǘƘŜ 9± ǎƘŀǊŜ ƻŦ ǘƘŜ ŜƴǝǊŜ ǾŜƘƛŎƭŜ 
ƅŜŜǘ ōȅ нлорΣ ǿƘƛŎƘ ƛǎ ǿƘŀǘ ǘŀƛƭǇƛǇŜ ŜƳƛǎǎƛƻƴǎ ŀǊŜ 
ǳƭǝƳŀǘŜƭȅ ǝŜŘ ǘƻ όǎŜŜ CƛƎǳǊŜ нύΦ 

пΦ wŜŘǳŎƛƴƎ DIDǎ ŦǊƻƳ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ рр҈ ŦǊƻƳ мффл 
ƭŜǾŜƭǎ ōȅ нлор ǿƻǳƭŘ ǇǊƻǾƛŘŜ ǎƛƎƴƛŬŎŀƴǘ ŜŎƻƴƻƳƛŎ 
ŀƴŘ ǇǳōƭƛŎ ƘŜŀƭǘƘ Ŏƻ-ōŜƴŜŬǘǎΦ wŜŘǳŎƛƴƎ 
ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŜƳƛǎǎƛƻƴǎ ƛƴ bŜǿ ¸ƻǊƪ ǎǘŀǘŜ ǎŀǾŜǎ ƭƛǾŜǎΣ 
ōƻǘƘ ŦǊƻƳ ŘŜŎǊŜŀǎŜŘ ŜȄǇƻǎǳǊŜ ǘƻ ƘŜŀƭǘƘ-ŘŀƳŀƎƛƴƎ 
Ǉƻƭƭǳǘŀƴǘǎ ŀƴŘ ŦǊƻƳ ǊŜŘǳŎŜŘ ƳƻǘƻǊ ǾŜƘƛŎƭŜ ƛƴƧǳǊƛŜǎ 
ŀƴŘ ŦŀǘŀƭƛǝŜǎΦ Lǘ ǿƻǳƭŘ ŀƭǎƻ ǎŀǾŜ ϷмΦо ǘƻ ϷмΦу ōƛƭƭƛƻƴ ƛƴ 
ƘŜŀƭǘƘŎŀǊŜ Ŏƻǎǘǎ ōŜȅƻƴŘ ōǳǎƛƴŜǎǎ ŀǎ ǳǎǳŀƭΣ ƪŜŜǇ Ϸол 

In this analysis, the term ñEVò includes 

both plug-in hybrid vehicles (PHEVs) 

and full battery electric vehicles 

(BEVs). 

 ±ŜƘƛŎƭŜ /ƻǳƴǘ /hн 9Ƴƛǎǎƛƻƴǎ 

 

І ƻŦ  
ǾŜƘƛŎƭŜǎ 

҈ ƻŦ  
Ƴƛƭƭƛƻƴ  
ƳŜǘǊƛŎ ǘƻƴǎ 

҈ ƻŦ  

!ƭƭ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ млΣрулΣллл - рсΦр млл҈ 

[ƛƎƘǘ-Řǳǘȅ ǾŜƘƛŎƭŜǎ ό[5±ǎύ млΣмнлΣллл фс҈ псΦм ун҈ 

aŜŘƛǳƳ-Řǳǘȅ ǾŜƘƛŎƭŜǎ όa5±ǎύ нрлΣллл н҈ оΦм с҈ 

IŜŀǾȅ-Řǳǘȅ ǾŜƘƛŎƭŜǎ όI5±ύΥ {ƛƴƎƭŜ улΣллл ғм҈ мΦт о҈ 

IŜŀǾȅ-Řǳǘȅ ǾŜƘƛŎƭŜǎ όI5±ύΥ /ƻƳōƛƴŀǝƻƴ плΣллл ғм҈ оΦт т҈ 

.ǳǎŜǎ флΣллл ғм҈ мΦу о҈ 

hǘƘŜǊ ǾŜƘƛŎƭŜǎ όŀƛǊǇƭŀƴŜǎΣ ōƻŀǘǎΣ ŀƴŘ ǘǊŀƛƴǎύ - - мтΦо - 

!ƭƭ ¢ǊŀƴǎǇƻǊǘŀǝƻƴ - - тоΦу - 

¢ŀōƭŜ мΦ bŜǿ ¸ƻǊƪ ǊŜƎƛǎǘŜǊŜŘ ǾŜƘƛŎƭŜǎ ŀƴŘ /hн ŜƳƛǎǎƛƻƴǎΣ нлму ŜǎǝƳŀǘŜ 

Note: Light-duty vehicles are any vehicle that weighs less than 10,000 lbs, including SUVs, small and medium pickup 

trucks, sedans, and other passenger cars. In this analysis, medium-duty vehicles are vehicles that weigh more than 

10,000 lbs but less than 26,000 lbs. Heavy-duty vehicles are heavier than 26,000 lbs are and are subcategorized into 

buses, ñsingleò vehicles (e.g., dump trucks, flatbed trucks or any truck with ñsingleò integrated cab and cargo compo-

nents), and ñcombinationò vehicles (e.g., semi vehicles that have detachable cab and cargo components.  

Sources: NYS DMV. Vehicle, Snowmobile, and Boat Registrations dataset. Available at http://www.dmv.ny.gov/

register.htm; EIA State Energy Data System. Available at https://www.eia.gov/state/seds/; Synapseôs EV-REDI Model.  
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ǘƻ ом ōƛƭƭƛƻƴ ƻŦ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŦǳŜƭ ŜȄǇŜƴŘƛǘǳǊŜǎ ƛƴ-
ǎǘŀǘŜΣ ŀƴŘ ōƻƻǎǘ ŜŎƻƴƻƳƛŎ ǇǊƻŘǳŎǝǾƛǘȅ ōȅ ƭƻǿŜǊƛƴƎ 
ǘƘŜ ƴǳƳōŜǊ ƻŦ ǿƻǊƪ Řŀȅǎ ƭƻǎǘΦ 

рΦ /ƭŜŀƴ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǇƻƭƛŎƛŜǎ Ƴǳǎǘ ōŜ ŜǉǳƛǘŀōƭŜΦ ¢Ƙƛǎ 
ƛƴŎƭǳŘŜǎ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ōƻǘƘ ōŜƴŜŬǘǎ όŜΦƎΦΣ ŀƛǊ ǉǳŀƭƛǘȅ 
ŀƴŘ Ƴƻōƛƭƛǘȅύ ŀƴŘ ŎƻǎǘǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ǇƻƭƛŎȅƳŀƪŜǊǎ 
Ŏŀƴ ǇǊƛƻǊƛǝȊŜ ǘƘŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ ƻŦ ǾŜƘƛŎƭŜǎ ǘƘŀǘ 
ǇǊƻŘǳŎŜ ǘƘŜ Ƴƻǎǘ ƘŜŀƭǘƘ-ŘŀƳŀƎƛƴƎ ŜƳƛǎǎƛƻƴǎΣ 
ŜǎǇŜŎƛŀƭƭȅ ǎƛƴŎŜ ǘƘŜǎŜ ǾŜƘƛŎƭŜ ǘȅǇŜǎ όǎǳŎƘ ŀǎ ōǳǎŜǎ ŀƴŘ 
ǎƘƻǊǘ-Ƙŀǳƭ ǘǊǳŎƪǎύ ŘƛǎǇǊƻǇƻǊǝƻƴŀǘŜƭȅ ŜƳƛǘ ǘƘŜǎŜ 
Ǉƻƭƭǳǘŀƴǘǎ ƛƴ ƴŜƛƎƘōƻǊƘƻƻŘǎ ǘƘŀǘ ŀǊŜ ƭŀǊƎŜƭȅ ŎƻƳǇƻǎŜŘ 
ƻŦ ƭƻǿ ƛƴŎƻƳŜ ǊŜǎƛŘŜƴǘǎ ŀƴŘ ƛƴ ŎƻƳƳǳƴƛǝŜǎ ƻŦ ŎƻƭƻǊΦ 
tƻƭƛŎȅƳŀƪŜǊǎ Ŏŀƴ ŀƭǎƻ ŜƴǎǳǊŜ ǘƘŀǘ ŦǳƴŘǎ ǊŀƛǎŜŘ ŦǊƻƳ 
Ǉƻƭƭǳǝƻƴ ŦŜŜǎ ŀǊŜ ǊŜŎƛǊŎǳƭŀǘŜŘ ǘƻ ƭƻǿ ƛƴŎƻƳŜ 
ŎƻƳƳǳƴƛǝŜǎ ŀƴŘ ŎƻƳƳǳƴƛǝŜǎ ƻŦ ŎƻƭƻǊ ƛƴ ǘƘŜ ŦƻǊƳǎ ƻŦ 
ƛƳǇǊƻǾŜŘ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘŀǝƻƴΣ 9± ŎŀǊ-ǎƘŀǊƛƴƎΣ ŀƴŘ 
ŀŎǝǾŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŦƻǊ ŜȄŀƳǇƭŜΦ 

сΦ {ǳǇǇƻǊǝƴƎ ǘƘŜ ƳƻǾŜ ǘƻ ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ƛǎ ŜǎǎŜƴǝŀƭΦ 
!ŎƘƛŜǾƛƴƎ ǎƛƎƴƛŬŎŀƴǘ ǊŜŘǳŎǝƻƴǎ ǿƛƭƭ ǊŜǉǳƛǊŜ ǊŀǇƛŘΣ 
ǿƛŘŜǎǇǊŜŀŘ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŜƭŜŎǘǊƛŬŎŀǝƻƴΦ ¢Ƙƛǎ ǿƛƭƭ 
ƴŜŎŜǎǎƛǘŀǘŜ ǎǳǇǇƻǊǘ ŦǊƻƳ ǎǘŀǘŜ ŀƎŜƴŎƛŜǎΣ 
ƳǳƴƛŎƛǇŀƭƛǝŜǎΣ ǘƘŜ ǇǊƛǾŀǘŜ ǎŜŎǘƻǊΣ ŀƴŘ ǳǝƭƛǝŜǎΦ {ǳǇǇƻǊǘ 
ŦƻǊ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ŜƴŎƻǳǊŀƎŜ 9±ǎ ƻǾŜǊ ŎƻƴǾŜƴǝƻƴŀƭ 
ǾŜƘƛŎƭŜǎΣ ǎǳŎƘ ŀǎ ǎǘǊƻƴƎ ǊŜōŀǘŜǎ ŦƻǊ 9±ǎΣ ǊŜǎǳƭǘ ƛƴ ǘƘŜ 
ōǳƛƭŘ-ƻǳǘ ƻŦ ǇǳōƭƛŎƭȅ ŀŎŎŜǎǎƛōƭŜ ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ 
ŀƴŘ ǇǊƻƳƻǘŜ ƭŜǎǎ ŘǊƛǾƛƴƎ ƻǾŜǊŀƭƭ ǿƛƭƭ ōŜ ŜǎǎŜƴǝŀƭΦ 
CǳǊǘƘŜǊƳƻǊŜΣ ǇƻƭƛŎƛŜǎ Ƴǳǎǘ ŜƴǎǳǊŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ 
ƘŀǇǇŜƴǎ ŀŎǊƻǎǎ ŀƭƭ ǾŜƘƛŎƭŜ ǘȅǇŜǎΣ ƴƻǘ Ƨǳǎǘ [5±ǎΦ  

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǇƻǊǘ ŘŜǎŎǊƛōŜǎ ƻǳǊ ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ 

ŬƴŘƛƴƎǎΦ  

bŜǿ ¸ƻǊƪΩǎ /ƭŜŀƴ 9ƴŜǊƎȅ [ŜŀŘŜǊǎƘƛǇ 

bŜǿ ¸ƻǊƪ Ƙŀǎ ǊŜŎƻƎƴƛȊŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ ƳƛǝƎŀǝƴƎ 

ǘƘŜ bŜǿ ¸ƻǊƪ Ƙŀǎ ǊŜŎƻƎƴƛȊŜŘ ǘƘŜ ƛƳǇƻǊǘŀƴŎŜ ƻŦ 

ƳƛǝƎŀǝƴƎ ǘƘŜ ŎƭƛƳŀǘŜ ŎǊƛǎƛǎΣ ǿƘƛŎƘ ǘƘǊŜŀǘŜƴǎ ǘƻ ŜȄǘŜƴŘ 

ŘŀƴƎŜǊƻǳǎ ŜȄǘǊŜƳŜ ƘŜŀǘ ǿŀǾŜǎΣ ŎŀǳǎŜ ǎŜŀ ƭŜǾŜƭ ǊƛǎŜ ŀƴŘ 

ǎǘƻǊƳ ǎǳǊƎŜǎ ǘƘŀǘ ǿƛƭƭ ŜǾŜƴǘǳŀƭƭȅ ǎǳōǎǳƳŜ Ŏƻŀǎǘŀƭ 

ŎƻƳƳǳƴƛǝŜǎΣ ŀƴŘ ƛƴŎǊŜŀǎŜ ƘŜŀƭǘƘ Ǌƛǎƪǎ ŀƴŘ ŘŜŀǘƘǎ 

ǊŜǎǳƭǝƴƎ ŦǊƻƳ ǿƻǊǎŜƴƛƴƎ ŀƛǊ ǉǳŀƭƛǘȅ ŀƴŘ ƘƻǧŜǊ 

ǘŜƳǇŜǊŀǘǳǊŜǎΦн  

Lƴ Wǳƭȅ нлмфΣ DƻǾŜǊƴƻǊ /ǳƻƳƻ ǎƛƎƴŜŘ ǘƘŜ bŜǿ ¸ƻǊƪ 

/ƭƛƳŀǘŜ [ŜŀŘŜǊǎƘƛǇ ŀƴŘ /ƻƳƳǳƴƛǘȅ tǊƻǘŜŎǝƻƴ !Ŏǘ 

ό/[/t!ύΦо wŜŎƻƎƴƛȊƛƴƎ ǘƘŜ ǳǊƎŜƴŎȅ ƻŦ ǊŜŘǳŎƛƴƎ DID 

ŜƳƛǎǎƛƻƴǎ ǘƻ ƳƛǝƎŀǘŜ ǘƘŜ ǘƘǊŜŀǘ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΣ ǘƘŜ 

ƭŀǿ ǊŜǉǳƛǊŜǎ bŜǿ ¸ƻǊƪ ǘƻ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ŀǘ ƭŜŀǎǘ пл҈ 

ŦǊƻƳ мффл ƭŜǾŜƭǎ ŜŎƻƴƻƳȅ-ǿƛŘŜ ōȅ нлол ŀƴŘ ǊŜŀŎƘ млл҈ 

ƴŜǘ ȊŜǊƻ ōȅ нлрлΦп LƳǇƻǊǘŀƴǘ ǎǘŜǇǎ ƘŀǾŜ ōŜŜƴ ǘŀƪŜƴ 

ŀƭǊŜŀŘȅ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŜƭŜŎǘǊƛŎ ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ ŘŜŎƭƛƴŜ ƛƴ 

ƭƛƴŜ ǿƛǘƘ ǘƘŜ ǘŀǊƎŜǘǎΦ ¢ƘŜ /[/t! ǊŜǉǳƛǊŜǎ ǘƘŀǘ ǊŜƴŜǿŀōƭŜ 

ǊŜǎƻǳǊŎŜǎ ŀŎŎƻǳƴǘ ŦƻǊ тл҈ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǝƻƴ ōȅ 

нлол ŀƴŘ ǘƘŀǘ ŜƭŜŎǘǊƛŎ ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ ŘŜŎƭƛƴŜ ǘƻ ȊŜǊƻ ōȅ 

нлплΦр ¢ƻ ƘŜƭǇ ƳŜŜǘ ǘƘƻǎŜ ŀƳōƛǝƻǳǎ ǘŀǊƎŜǘǎΣ ǘƘŜ ƭŀǿ 

ǊŜǉǳƛǊŜǎ ǘƘŜ ǇǊƻŎǳǊŜƳŜƴǘ ƻŦ фΣллл a² ƻŦ ƻũǎƘƻǊŜ ǿƛƴŘ 

ǇƻǿŜǊΣ сΣллл a² ƻŦ ŘƛǎǘǊƛōǳǘŜŘ ǎƻƭŀǊΣ оΣллл a² ƻŦ 

ōŀǧŜǊȅ ǎǘƻǊŀƎŜΣ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ŜƴŜǊƎȅ-ǎŀǾƛƴƎ 

ƳŜŀǎǳǊŜǎ ǘƘŀǘ ǿƛƭƭ ŀƭǎƻ ǊŜŘǳŎŜ ŜƴŜǊƎȅ ŎƻǎǘǎΦ CƻǊ ǘƘŜ 

/[/t!Ωǎ ƳŀƴŘŀǘŜ ƻŦ млл҈ ƴŜǘ ȊŜǊƻ DID ŜƳƛǎǎƛƻƴǎ ōȅ 

нлрлΣ ŀ ƳƛƴƛƳǳƳ ƻŦ ур҈ ƻŦ ǊŜŘǳŎǝƻƴǎ Ƴǳǎǘ ŎƻƳŜ ŦǊƻƳ 

CƛƎǳǊŜ нΦ 9±ǎ ŀǎ ŀ ǎƘŀǊŜ ƻŦ [5± ǎŀƭŜǎ ŀƴŘ ǘƻǘŀƭ [5±ǎ ƻƴ ǘƘŜ ǊƻŀŘ ό9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻύ 
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ŎǳǩƴƎ ŜƳƛǎǎƛƻƴǎτǘƘŜ ǊŜƳŀƛƴƛƴƎ мр҈ Ŏŀƴ ŎƻƳŜ ǘƘǊƻǳƎƘ 

ƻũǎŜǘǎΦ {ƻƳŜ ǎŜŎǘƻǊǎ ƻŦ ǘƘŜ ŜŎƻƴƻƳȅ ǿƛƭƭ ōŜ ƳƻǊŜ 

ŘƛŶŎǳƭǘ ǘƻ ŘŜŎŀǊōƻƴƛȊŜΣ ǎǳŎƘ ŀǎ ŀƛǊ ǘǊŀǾŜƭ ŀƴŘ ƛƴŘǳǎǘǊƛŀƭ 

ǇǊƻŎŜǎǎŜǎΣ ŀǎ ǘƘŜ ǘŜŎƘƴƻƭƻƎƛŜǎ ŦƻǊ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǝƻƴǎ 

ƛƴ ǘƘŜǎŜ ŎŀǘŜƎƻǊƛŜǎ ŀǊŜ ǎǝƭƭ ƛƴ ŜŀǊƭƛŜǊ ǎǘŀƎŜǎΦ !ǎ ƴƻǘŜŘ 

ŀōƻǾŜΣ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ŀŎŎƻǳƴǘǎ ŦƻǊ ос҈ ƻŦ 

bŜǿ ¸ƻǊƪΩǎ ŜƳƛǎǎƛƻƴǎΣ ǿƛǘƘ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ ŀŎŎƻǳƴǝƴƎ ŦƻǊ 

тс҈ ƻŦ ǘƘŀǘΦ DƛǾŜƴ ǘƘŀǘ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅ ŜȄƛǎǘǎ ǘƻŘŀȅ ǘƻ 

ǊŜŘǳŎŜ DID ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎΣ ƛǘ ƛǎ ŎǊƛǝŎŀƭ 

ŦƻǊ bŜǿ ¸ƻǊƪ ǘƻ ƛƳǇƭŜƳŜƴǘ ǇƻƭƛŎƛŜǎ ƛƴ ǘƘƛǎ ǎŜŎǘƻǊ ǘƘŀǘ ǿƛƭƭ 

ǎƭƻǿ ƘŀǊƳŦǳƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀƴŘ ƳŜŜǘ ǎǘŀǘŜ ƎƻŀƭǎΦ 

.Å× 9ÏÒËȭÓ ÐÒÏÇÒÅÓÓ ÓÏ ÆÁÒ 

CƻǊǘǳƴŀǘŜƭȅΣ bŜǿ ¸ƻǊƪ Ƙŀǎ ǘŀƪŜƴ ƛƳǇƻǊǘŀƴǘ ŬǊǎǘ ǎǘŜǇǎ ƛƴ 

ŘŜŎǊŜŀǎƛƴƎ ŎŀǊōƻƴ Ǉƻƭƭǳǝƻƴ ŦǊƻƳ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ 

ǎŜŎǘƻǊΦ  CƻǊ ŜȄŀƳǇƭŜΣ ǎƻƳŜ ǇǊƻƎǊŜǎǎ Ƙŀǎ ŀƭǊŜŀŘȅ ōŜŜƴ 

ƳŀŘŜΣ ƻǊ ŎƻƳƳƛǧŜŘ ǘƻΣ ōȅ bŜǿ ¸ƻǊƪΩǎ ǊŜƎƛƻƴŀƭ ǘǊŀƴǎƛǘ 

ŀƎŜƴŎƛŜǎΦ DƛǾŜƴ ǘƘŜƛǊ ŬȄŜŘ ŀƴŘ ǊŜƭŀǝǾŜƭȅ ǎƘƻǊǘ ǊƻǳǘŜǎΣ 

ǘǊŀƴǎƛǘ ōǳǎŜǎ ŀǊŜ ŀ ƎǊŜŀǘ ŜŀǊƭȅ ŀǇǇƭƛŎŀǝƻƴ ƻŦ 9±ǎΦ a¢!Σ 

ǘƘŜ bŜǿ ¸ƻǊƪ /ƛǘȅ ƳŜǘǊƻǇƻƭƛǘŀƴ ŀǊŜŀΩǎ ǘǊŀƴǎƛǘ ŀǳǘƘƻǊƛǘȅΣ 

Ƙŀǎ ǎŜǘ ŀ ǘŀǊƎŜǘ ǘƻ ǘǊŀƴǎƛǝƻƴ ǘƻ ŀ ȊŜǊƻ-ŜƳƛǎǎƛƻƴǎ ƅŜŜǘ ōȅ 

нлплΦс hǘƘŜǊ ǊŜƎƛƻƴŀƭ ǘǊŀƴǎƛǘ ŀǳǘƘƻǊƛǝŜǎ ƘŀǾŜ ŀƭǎƻ ǘŀƪŜƴ 

ǎǘŜǇǎ ǘƻ ƳƻǾŜ ǘƻǿŀǊŘ ȊŜǊƻ ŜƳƛǎǎƛƻƴǎ ŜƭŜŎǘǊƛŎ ōǳǎŜǎΦ CƻǊ 

ŜȄŀƳǇƭŜΣ wƻŎƘŜǎǘŜǊΩǎ wŜƎƛƻƴŀƭ ¢Ǌŀƴǎƛǘ {ŜǊǾƛŎŜ ƛǎ 

ǇǳǊŎƘŀǎƛƴƎ ǎƛȄ ŜƭŜŎǘǊƛŎ ōǳǎŜǎ ŀƴŘ Ǉƭŀƴǎ ǘƻ ŀŎǉǳƛǊŜ ƳƻǊŜ ƛƴ 

ǘƘŜ ŦǳǘǳǊŜΦт 

bŜǿ ¸ƻǊƪ Ƙŀǎ ŀƭǎƻ ǘŀƪŜƴ ǎǘŜǇǎ ǘƻ ƛƴŎǊŜŀǎŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ 

9± ŎƘŀǊƎƛƴƎ ǎǘŀǝƻƴǎ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ǎǘŀǘŜΦ ¢ƘǊƻǳƎƘ ǘƘŜ 

9±ƻƭǾŜ b¸ ǇǊƻƎǊŀƳΣ ǘƘŜ b¸ tƻǿŜǊ !ǳǘƘƻǊƛǘȅ Ƙŀǎ 

ŎƻƳƳƛǧŜŘ ǘƻ ƛƴǾŜǎǘ Ϸнрл Ƴƛƭƭƛƻƴ ƛƴ 9± ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ 

ǎŜǊǾƛŎŜǎΣ ŀƴŘ ŀǿŀǊŜƴŜǎǎ ŜũƻǊǘǎ ǘƻ ƘŜƭǇ ōǳƛƭŘ ǘƘŜ 

ōŀŎƪōƻƴŜ ƻŦ 9± ŎƘŀǊƎŜǊǎ ƛƴ ǘƘŜ ǎǘŀǘŜΦу b¸{9w5!Ωǎ /ƘŀǊƎŜ 

wŜŀŘȅ b¸ ǇǊƻƎǊŀƳ ƘŜƭǇǎ ƻǊƎŀƴƛȊŀǝƻƴǎ ƛƴǎǘŀƭƭ ŎƘŀǊƎƛƴƎ 

ǇƻǊǘǎ ōȅ ǇǊƻǾƛŘƛƴƎ ŀ ǊŜōŀǘŜ ƻŦ ϷпΣллл ǇŜǊ ǇƻǊǘΦф ¢ƘŜǊŜ ƛǎ 

ŀƭǎƻ ŀ ϷрΣллл ǘŀȄ ŎǊŜŘƛǘ ŀǾŀƛƭŀōƭŜ ŦƻǊ ƛƴǎǘŀƭƭƛƴƎ ŎƘŀǊƎŜǊǎ ŀǘ 

ŎƻƳƳŜǊŎƛŀƭ ōǳƛƭŘƛƴƎǎ ŀƴŘ ǿƻǊƪǇƭŀŎŜǎΦмл bŜǿ ¸ƻǊƪ 

ǎǳǇǇƻǊǘǎ ǘƘŜ ǇǳǊŎƘŀǎŜ ƻŦ 9±ǎ ŘƛǊŜŎǘƭȅ ŀǎ ǿŜƭƭΥ !ǎ ŀ 

ƳŜƳōŜǊ ƻŦ ǘƘŜ ½9± ǎǘŀǘŜǎ ǘƘŀǘ Ŧƻƭƭƻǿ /ŀƭƛŦƻǊƴƛŀΩǎ ȊŜǊƻ 

ŜƳƛǎǎƛƻƴ ǾŜƘƛŎƭŜ ǊŜƎǳƭŀǝƻƴΣ bŜǿ ¸ƻǊƪ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ŀ 

ƎǊƻǿƛƴƎ ŦǊŀŎǝƻƴ ƻŦ ǘƘŜ ǾŜƘƛŎƭŜǎ ǎƻƭŘ ōȅ ŜŀŎƘ ŀǳǘƻ 

ƳŀƴǳŦŀŎǘǳǊŜǊ ōŜ ŜƭŜŎǘǊƛŎΦмм hƴ ǘƻǇ ƻŦ ǘƘŀǘΣ bŜǿ ¸ƻǊƪ 

ŎǳǊǊŜƴǘƭȅ ǇǊƻǾƛŘŜǎ ŎƻƴǎǳƳŜǊǎ ǊŜōŀǘŜǎ ƻŦ ǳǇ ǘƻ ϷнΣллл ŦƻǊ 

ǘƘŜ ǇǳǊŎƘŀǎŜ ƻŦ ŀƴ 9±Φ 

Lƴ ŀŘŘƛǝƻƴΣ bŜǿ ¸ƻǊƪ /ƛǘȅ ŀƴŘ ƻǘƘŜǊ ǳǊōŀƴ ŎŜƴǘŜǊǎ 

ŀƭǊŜŀŘȅ ƘŀǾŜ ŜȄǘŜƴǎƛǾŜ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƴŜǘǿƻǊƪǎΣ ŀǎ 

ǿŜƭƭ ŀǎ Ƴŀƴȅ ƴŜƛƎƘōƻǊƘƻƻŘǎ ǘƘŀǘ ǇǊƻǾƛŘŜ ŀŎŎŜǎǎ ǘƻ 

ƛƳǇƻǊǘŀƴǘ ǎŜǊǾƛŎŜǎ ǿƛǘƘƛƴ ǿŀƭƪƛƴƎ ŀƴŘ ōƛƪƛƴƎ ŘƛǎǘŀƴŎŜΦ 

¢ƘŜǎŜ ŦŜŀǘǳǊŜǎ ǇǊƻǾƛŘŜ ǊŜǎƛŘŜƴǘǎ ǿƛǘƘ Ƴŀƴȅ ǎǳǎǘŀƛƴŀōƭŜ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƻǇǝƻƴǎ ŀƴŘ ǊŜŘǳŎŜ ǘƘŜ ǘƻǘŀƭ ŘƛǎǘŀƴŎŜ ǘƘŀǘ 

ǊŜǎƛŘŜƴǘǎ ƴŜŜŘ ǘƻ ǘǊŀǾŜƭΦ ¢ƘŜ ǳǇŎƻƳƛƴƎ ƛƳǇƭŜƳŜƴǘŀǝƻƴ 

ƻŦ ŎƻƴƎŜǎǝƻƴ ǇǊƛŎƛƴƎ ƛƴ bŜǿ ¸ƻǊƪ /ƛǘȅ ǿƛƭƭ ƳƻǊŜ 

ŀŎŎǳǊŀǘŜƭȅ ǊŜƅŜŎǘ ǘƘŜ ŀŘǾŀƴǘŀƎŜǎ ƻŦ ǎǳǎǘŀƛƴŀōƭŜ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƳƻŘŜǎ ƻǾŜǊ ǇƻƭƭǳǝƴƎ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎΦ 

hǘƘŜǊ ǇǊƻƎǊŀƳǎΣ ǎǳŎƘ ŀǎ /ƭƛƳŀǘŜ {ƳŀǊǘ /ƻƳƳǳƴƛǝŜǎΣ Ŏŀƴ 

Ǉƭŀȅ ŀ ƭŀǊƎŜ ǊƻƭŜ ƛƴ ǊŜŘǳŎƛƴƎ ŜƳƛǎǎƛƻƴǎΣ ŀƴŘ bŜǿ ¸ƻǊƪ Ŏŀƴ 

ǊŜŘǳŎŜ ǘƘŜ ŀƳƻǳƴǘ ǇŜƻǇƭŜ ƘŀǾŜ ǘƻ ŘǊƛǾŜ ǘƘǊƻǳƎƘ 

/ƻƳǇƭŜǘŜ {ǘǊŜŜǘ ǊŜ-ŘŜǎƛƎƴǎ ŀƴŘ ōȅ ōƻƭǎǘŜǊƛƴƎ ŀũƻǊŘŀōƭŜ 

ŀƴŘ ŀŎŎŜǎǎƛōƭŜ ǇǳōƭƛŎ ǘǊŀƴǎƛǘΦ 9ǾŜƴ ƛƴ ǇŀǊǘǎ ƻŦ ǘƘŜ ǎǘŀǘŜ 

ǘƘŀǘ ŀǊŜ ƳƻǊŜ ǊŜƭƛŀƴǘ ƻƴ ŎŀǊǎΣ ƛƴŎƭǳŘƛƴƎ ǊǳǊŀƭ ŀǊŜŀǎΣ ƘƛƎƘŜǊ 

ǉǳŀƭƛǘȅ ŀŎǝǾŜ ŀƴŘ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƻǇǝƻƴǎ 

ŎƻƳōƛƴŜŘ ǿƛǘƘ ƛƴǾŜǎǘƳŜƴǘǎ ƛƴ ŀƴŘ ŜȄǇŀƴŘŜŘ ǳǎŜ ƻŦ ŎƭŜŀƴ 

ŜƭŜŎǘǊƛŎ ǾŜƘƛŎƭŜǎ ŎƻǳƭŘ ǇǊƻǾƛŘŜ ǊŜǎƛŘŜƴǘǎ ƳƻǊŜ ŎƘƻƛŎŜǎ ŀǘ 

ƭƻǿŜǊ ŎƻǎǘǎΦ 

bƻǿ ǘƘŜ ǎǘŀǘŜ Ƴǳǎǘ ōǳƛƭŘ ƻƴ ǘƘŜǎŜ ǇƻƭƛŎƛŜǎ ōȅ ǘŀƪƛƴƎ ōƻƭŘ 

ŀƴŘ ŀƳōƛǝƻǳǎ ŀŎǝƻƴǎ ǘƻ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ŎŀǊǎΣ 

ōǳǎŜǎΣ ŀƴŘ ǘǊǳŎƪǎ ŀƴŘ ǘƻ ƳŜŜǘ ŜŎƻƴƻƳȅ-ǿƛŘŜ ŜƳƛǎǎƛƻƴǎ 

ǊŜŘǳŎǝƻƴ ǘŀǊƎŜǘǎΦ 



{ȅƴŀǇǎŜ 9ƴŜǊƎȅ 9ŎƻƴƻƳƛŎǎΣ LƴŎΦ              р 

7ÈÅÒÅ .Å× 9ÏÒË ÎÅÅÄÓ ÔÏ ÇÏ 

²ƘƛƭŜ ǘƘŜ ǇƻƭƛŎƛŜǎ ƛƳǇƭŜƳŜƴǘŜŘ ǘƻ ŘŀǘŜ ǿƛƭƭ ƘŜƭǇ Ŏǳǘ ƛƴǘƻ 

bŜǿ ¸ƻǊƪΩǎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ŎƭƛƳŀǘŜ ŜƳƛǎǎƛƻƴǎΣ ƻǳǊ 

ŀƴŀƭȅǎƛǎ ƻŦ ŀ ōǳǎƛƴŜǎǎ-ŀǎ-ǳǎǳŀƭ ŦǳǘǳǊŜ ǎƘƻǿǎ ǘƘŀǘ ǘƘŜȅ ǿƛƭƭ 

ƴƻǘ ƳƻǾŜ ǘƘŜ ƴŜŜŘƭŜ ŦŀǊ ƻǊ Ŧŀǎǘ ŜƴƻǳƎƘ ǘƻ ƳŜŜǘ ƭƻƴƎ-

ǘŜǊƳ ŎƻƳƳƛǘƳŜƴǘǎΦ /ƻƴǎŜǉǳŜƴǘƭȅΣ bŜǿ ¸ƻǊƪ Ƴǳǎǘ ǘŀƪŜ 

ōƛƎƎŜǊΣ ōƻƭŘŜǊΣ ŀƴŘ ƳƻǊŜ ŀƳōƛǝƻǳǎ ŀŎǝƻƴ ǘƻ ǊŜŘǳŎŜ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ-ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ ǘƘǊƻǳƎƘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ 

ŜƴǎǳǊŜ ǎǳŎƘ ŀ ǘǊŀƴǎƛǝƻƴ ƛǎ ŜǉǳƛǘŀōƭŜΦ .ȅ ƛƳǇƭŜƳŜƴǝƴƎ 

ǇƻƭƛŎƛŜǎ ŀǘ ǘƘŜ ǎŎŀƭŜ ƴŜŜŘŜŘ ǘƻ ŀŎƘƛŜǾŜ рр҈ ǊŜŘǳŎǝƻƴǎ ōȅ 

нлорΣ bŜǿ ¸ƻǊƪ Ŏŀƴ ōǳƛƭŘ ƻƴ ǘƘƛǎ ƭŜŀŘŜǊǎƘƛǇ ŀƴŘ ŦǳƭŬƭƭ ǘƘŜ 

ǇǊƻƳƛǎŜ ƻŦ ōŜƛƴƎ ŀ ƴŀǝƻƴŀƭ ŎƭƛƳŀǘŜ ƭŜŀŘŜǊΦ 

tƻƭƛŎƛŜǎ ǘƘŀǘ ƘŀǾŜ ōŜŜƴ ǎƘƻǿƴ ǘƻ ŀŎŎŜƭŜǊŀǘŜ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŜƭŜŎǘǊƛŬŎŀǝƻƴ ƛƴŎƭǳŘŜ ǘƘƻǎŜ ǘƘŀǘ ǊŜŘǳŎŜ 

ǘƘŜ ǳǇŦǊƻƴǘ ǇǊƛŎŜ ŘƛǎǇŀǊƛǘȅΣ ǎǳŎƘ ŀǎ ǎǘǊƻƴƎ 9± ǊŜōŀǘŜǎΣ 

ǊŀǇƛŘƭȅ ŜȄǇŀƴŘƛƴƎ ǘƘŜ ŦǳŜƭƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŦƻǊ 9±ǎΣ ŀƴŘ 

ǊŜƅŜŎǝƴƎ ǘƘŜ ǘǊǳŜ Ŏƻǎǘ ƻŦ ƛƴǘŜǊƴŀƭ ŎƻƳōǳǎǝƻƴ ŜƴƎƛƴŜǎ 

ǘƘǊƻǳƎƘ ǎǳŎƘ ǘƘƛƴƎǎ ƛƴ ƛƴŎǊŜŀǎŜǎ ƛƴ ŦǳŜƭ ǇǊƛŎŜǎΦ ¢ƘŜ 

ŦƻƭƭƻǿƛƴƎ ǎŜŎǝƻƴǎ ŜȄǇƭƻǊŜ ǘƘŜ ƳƻŘŜƭŜŘ ŜũŜŎǘǎ ƻŦ ǘƘŜǎŜ 

ǇƻƭƛŎƛŜǎ ŀƴŘ ǘƘŜƛǊ ƛƳǇŀŎǘǎ ƻƴ ƳŜŜǝƴƎ bŜǿ ¸ƻǊƪΩǎ нлор 

ǘŀǊƎŜǘΦ 

!ƴŀƭȅǎƛǎ aŜǘƘƻŘƻƭƻƎȅ 

²Ŝ ǇŜǊŦƻǊƳŜŘ ƻǳǊ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ ǘǿƻ ƳƻŘŜƭǎΥ ǘƘŜ aŀǊƪŜǘ 

!ŎŎŜǇǘŀƴŎŜ ƻŦ !ŘǾŀƴŎŜŘ !ǳǘƻƳƻǝǾŜ ¢ŜŎƘƴƻƭƻƎƛŜǎ 

όa!о¢ύ ƳƻŘŜƭ ŀƴŘ ǘƘŜ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ wŜƎƛƻƴŀƭ 

9Ƴƛǎǎƛƻƴǎ ŀƴŘ 5ŜƳŀƴŘ LƳǇŀŎǘǎ ό9±-w95Lύ ƳƻŘŜƭΦ a!о¢ 

ƛǎ ŀ ŎƻƴǎǳƳŜǊ ŀŘƻǇǝƻƴ ƳƻŘŜƭ ŦƻŎǳǎƛƴƎ ƻƴ [5±ǎΣ 

ŘŜǾŜƭƻǇŜŘ ōȅ hŀƪ wƛŘƎŜ bŀǝƻƴŀƭ [ŀōƻǊŀǘƻǊȅ ŀƴŘ Ƴƻǎǘ 

ǊŜŎŜƴǘƭȅ ǳǇŘŀǘŜŘ ƛƴ !ǇǊƛƭ нлмфΦ ²Ŝ ǳǎŜŘ ƛǘ ǘƻ ŀǎǎŜǎǎ ǘƘŜ 

ŀƴƴǳŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ŎƘŀƴƎŜǎ ŀƴŘ ǘǊŀƴǎǇƻǊǘŀǝƻƴ 

ǎŜŎǘƻǊ ǇƻƭƛŎƛŜǎ ƻƴ ǘƘŜ ǎƘŀǊŜ ƻŦ 9±ǎ ǊŜƭŀǝǾŜ ǘƻ ǘƻǘŀƭ [5±ǎ  

ǇŜǊŦƻǊƳŜŘ ƻǳǊ ŀƴŀƭȅǎƛǎ ǳǎƛƴƎ ǘǿƻ ƳƻŘŜƭǎΥ ǘƘŜ aŀǊƪŜǘ 

!ŎŎŜǇǘŀƴŎŜ ƻŦ !ŘǾŀƴŎŜŘ !ǳǘƻƳƻǝǾŜ ¢ŜŎƘƴƻƭƻƎƛŜǎ 

όa!о¢ύ ƳƻŘŜƭ ŀƴŘ ǘƘŜ 9ƭŜŎǘǊƛŎ ±ŜƘƛŎƭŜ wŜƎƛƻƴŀƭ 

9Ƴƛǎǎƛƻƴǎ ŀƴŘ 5ŜƳŀƴŘ LƳǇŀŎǘǎ ό9±-w95Lύ ƳƻŘŜƭΦ a!о¢ 

ƛǎ ŀ ŎƻƴǎǳƳŜǊ ŀŘƻǇǝƻƴ ƳƻŘŜƭ ŦƻŎǳǎƛƴƎ ƻƴ [5±ǎΣ 

ŘŜǾŜƭƻǇŜŘ ōȅ hŀƪ wƛŘƎŜ bŀǝƻƴŀƭ [ŀōƻǊŀǘƻǊȅ ŀƴŘ Ƴƻǎǘ 

ǊŜŎŜƴǘƭȅ ǳǇŘŀǘŜŘ ƛƴ !ǇǊƛƭ нлмфΦ ²Ŝ ǳǎŜŘ ƛǘ ǘƻ ŀǎǎŜǎǎ ǘƘŜ 

ŀƴƴǳŀƭ ƛƳǇŀŎǘǎ ƻŦ ǘŜŎƘƴƻƭƻƎȅ ŎƘŀƴƎŜǎ ŀƴŘ ǘǊŀƴǎǇƻǊǘŀǝƻƴ 

ǎŜŎǘƻǊ ǇƻƭƛŎƛŜǎ ƻƴ ǘƘŜ ǎƘŀǊŜ ƻŦ 9±ǎ ǊŜƭŀǝǾŜ ǘƻ ǘƻǘŀƭ [5±ǎΦ  

aŜŀƴǿƘƛƭŜΣ 9±-w95L ǿŀǎ ŘŜǾŜƭƻǇŜŘ ōȅ {ȅƴŀǇǎŜ ŀƴŘ 

ŘŜǇƭƻȅŜŘ ƛƴ {ŜǇǘŜƳōŜǊ нлмуΦ 9±-w95L ƛǎ ŀ ǎǘƻŎƪ ǘǳǊƴƻǾŜǊ 

ŀƴŘ ǎŎŜƴŀǊƛƻ ŀƴŀƭȅǎƛǎ ƳƻŘŜƭΦ ²Ŝ ǘƻƻƪ ƻǳǘǇǳǘǎ ŦǊƻƳ 

a!о¢ ƛƴ ǘƘŜ ŦƻǊƳ ƻŦ 9±ǎ ǎƻƭŘ ǇŜǊ ȅŜŀǊ όŀǎ ŀ ǎƘŀǊŜ ƻŦ ǘƻǘŀƭ 

[5±ǎ ǎƻƭŘύ ŀƴŘ ŜǾŀƭǳŀǘŜŘ ǘƘŜƳ ƛƴ 9±-w95L ǘƻ ŜǎǝƳŀǘŜ 

ǘƘŜ ƴǳƳōŜǊ ƻŦ 9±ǎ ƻƴ ǘƘŜ ǊƻŀŘΣ /hн ŜƳƛǎǎƛƻƴǎΣ 

ǊŜŘǳŎǝƻƴǎ ƛƴ ƎŀǎƻƭƛƴŜ ŀƴŘ ŘƛŜǎŜƭ ŎƻƴǎǳƳǇǝƻƴ ǳǎŜΣ ŀƴŘ 

ƻǘƘŜǊ ƻǳǘǇǳǘǎΦ 

{ŜŜ ǘƘƛǎ ŘƻŎǳƳŜƴǘΩǎ ŀǇǇŜƴŘƛȄ ŦƻǊ ƳƻǊŜ ŘŜǘŀƛƭ ƻƴ ǘƘŜ 

ŀƴŀƭȅǎƛǎ ƳŜǘƘƻŘƻƭƻƎȅ ŀƴŘ ƳƻŘŜƭǎ ǳǎŜŘΦ 

aƻŘŜƭƛƴƎ ŀƴŘ wŜǎǳƭǘǎ 

²Ŝ ǳǎŜŘ ǎŎŜƴŀǊƛƻ ŀƴŀƭȅǎƛǎ ǘƻ ŜȄŀƳƛƴŜ ǘƘŜ ǇƻǘŜƴǝŀƭ 

ƛƳǇŀŎǘǎ ƻŦ ŎƘŀƴƎƛƴƎ ƛƴŎŜƴǝǾŜǎ ǘƘŀǘ ƛƳǇŀŎǘ ǾŜƘƛŎƭŜ 

ǇǳǊŎƘŀǎŜǎ ŀƴŘ ǊŜŘǳŎŜ ǘƻǘŀƭ ǾŜƘƛŎƭŜ ƳƛƭŜǎ ŘǊƛǾŜƴΦ ²Ŝ ŘƛŘ 

ƴƻǘ ƛƴǾŜǎǝƎŀǘŜ ŀƭƭ ǇƻǘŜƴǝŀƭ ǎŎŜƴŀǊƛƻǎ ƻǊ ŀǧŜƳǇǘ ǘƻ 

ƛŘŜƴǝŦȅ ǘƘŜ Ƴƻǎǘ ƭƛƪŜƭȅ ǎŎŜƴŀǊƛƻǎτƛƴǎǘŜŀŘΣ ǿŜ ŀƛƳŜŘ ǘƻ 

ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ŀ ǎǳōǎŜǘ ƻŦ ƪƴƻǿƴ ŀƴŘ 

ŀǾŀƛƭŀōƭŜ 9± ǇƻƭƛŎƛŜǎ ƻƴ ǎŜǾŜǊŀƭ ǇƻǎǎƛōƭŜ ŦǳǘǳǊŜǎΦ ¢ŀōƭŜ н 

ŘŜǎŎǊƛōŜǎ ƛƴ ŘŜǘŀƛƭ ǘƘŜ ǇƻƭƛŎƛŜǎ ŀǎǎǳƳŜŘ ƛƴ ŜŀŎƘ ǎŎŜƴŀǊƛƻΦ 

!ǘ ŀ ƘƛƎƘ ƭŜǾŜƭΣ ǘƘŜ ƳƻŘŜƭŜŘ ǇƻƭƛŎƛŜǎ ƛƴŎƭǳŘŜΥ όŀύ 

ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ŀǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǇǳōƭƛŎ ŎƘŀǊƎƛƴƎ 
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ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΤ όōύ ƛƴŎǊŜŀǎƛƴƎ 9± ǊŜōŀǘŜǎΤ όŎύ ƛƴǘŜǊƴŀƭƛȊƛƴƎ 

ǘƘŜ Ŏƻǎǘ ƻŦ Ǉƻƭƭǳǝƻƴ ŦǊƻƳ L/9ǎΤ ŀƴŘ όŘύ ǎƘƛƊƛƴƎ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƳƻŘŜǎ ǘƻ ǊŜŘǳŎŜ ±a¢ǎΦ Lƴ ŀŘŘƛǝƻƴ ǘƻ ǘƘŜ 

ǇƻƭƛŎƛŜǎ ŘŜǎŎǊƛōŜŘ ƛƴ ¢ŀōƭŜ нΣ ǿŜ ƳƻŘŜƭŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

ǇƻƭƛŎƛŜǎ ŀǎ ǘƘŜ ǎŀƳŜ ŀŎǊƻǎǎ ŀƭƭ ǎŎŜƴŀǊƛƻǎΥ 

¶ LƴǘŜǊƴŀƭ ŎƻƳōǳǎǝƻƴ ŜƴƎƛƴŜ όL/9ύ ǾŜƘƛŎƭŜ ŜŶŎƛŜƴŎȅΥ  
Lƴ ŀƭƭ ǎŎŜƴŀǊƛƻǎΣ ǿŜ ŀǎǎǳƳŜŘ ǘƘŀǘ L/9 ŦǳŜƭ ŜŶŎƛŜƴŎȅ 
ƛƴŎǊŜŀǎŜǎ ǎƭƻǿƭȅ ŀƊŜǊ нлнмΦ CƻǊ ŜȄŀƳǇƭŜΣ ǇŀǎǎŜƴƎŜǊ 
ŎŀǊ ŜŶŎƛŜƴŎȅ ƛƴŎǊŜŀǎŜǎ ŦǊƻƳ ŀōƻǳǘ оп atD ƛƴ нлнм ǘƻ 
от atD ƛƴ нлор ŀƴŘ ƭƛƎƘǘ ǘǊǳŎƪ ŜŶŎƛŜƴŎȅ ƛƴŎǊŜŀǎŜǎ 
ŦǊƻƳ нр atD ƛƴ нлнм ǘƻ нс atD ƛƴ нлотΦ ¢ƘŜǎŜ 
ǘǊŀƧŜŎǘƻǊƛŜǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ нлму 9L! !ƴƴǳŀƭ 9ƴŜǊƎȅ 
hǳǘƭƻƻƪΩǎ άbƻ bŜǿ 9ŶŎƛŜƴŎȅ wŜǉǳƛǊŜƳŜƴǘǎέ ŎŀǎŜΣ 
ŀŘƧǳǎǘŜŘ ǘƻ ƳŀǘŎƘ ƘƛǎǘƻǊƛŎŀƭ 9t! ƅŜŜǘ-ŀǾŜǊŀƎŜ 
ŜŶŎƛŜƴŎȅ ŘŀǘŀΦ DƛǾŜƴ ǳƴŎŜǊǘŀƛƴǘȅ ǊŜƎŀǊŘƛƴƎ ŎƭŜŀƴ ŎŀǊ 
ǎǘŀƴŘŀǊŘǎ ŀǘ ǘƘŜ ŦŜŘŜǊŀƭ ƭŜǾŜƭΣ ǿŜ ŀǎǎǳƳŜŘ ŀ ǊƻƭƭōŀŎƪ 
ƻŦ ǎǘŀƴŘŀǊŘǎΣ ǘƻ ŜƴǎǳǊŜ ǇǊƻǇƻǎŜŘ 9± ǇƻƭƛŎƛŜǎ ŎƻǳƭŘ 
ŀŎƘƛŜǾŜ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǝƻƴǎ ƛƴŘŜǇŜƴŘŜƴǘ ƻŦ ŦŜŘŜǊŀƭ 
ŀŎǝƻƴΦ   

¶ 9± ƳŀƴŘŀǘŜǎΥ ²Ŝ ŎƻƳǇŀǊŜŘ ǇǊŜƭƛƳƛƴŀǊȅ ǊŜǎǳƭǘǎ ǘƻ 
ŜȄƛǎǝƴƎ 9± ƳŀƴŘŀǘŜǎΣ ƛƴŎƭǳŘƛƴƎ bŜǿ ¸ƻǊƪΩǎ ½9± 
ƳŀƴŘŀǘŜΦ wŀǘƘŜǊ ǘƘŀƴ ŜǾŀƭǳŀǝƴƎ ǘƘŜǎŜ ǇƻƭƛŎƛŜǎ ŀǎ 
ƛƴǇǳǘǎΣ ǿŜ ŜȄŀƳƛƴŜŘ ǿƘŜǘƘŜǊ ǘƘŜ ƴǳƳōŜǊ ƻŦ 9±ǎ 
ǇǊƻŘǳŎŜŘ ōȅ ŜŀŎƘ ƳƻŘŜƭŜŘ ǎŎŜƴŀǊƛƻ ƳŜǘ ƻǊ ŜȄŎŜŜŘŜŘ 
ǘƘŜ ƳŀƴŘŀǘŜŘ 9± ǊŜǉǳƛǊŜƳŜƴǘǎ ŦǊƻƳ ŜŀŎƘ ǇƻƭƛŎȅΦ Lƴ 
ŜŀŎƘ ǎŎŜƴŀǊƛƻΣ ǘƘŜ ƳƻŘŜƭŜŘ ǇƻƭƛŎƛŜǎ ǊŜǎǳƭǘŜŘ ƛƴ ŀ 
ƴǳƳōŜǊ ƻŦ 9±ǎ ǘƘŀǘ ŜȄŎŜŜŘǎ ǘƘŜ ƳŀƴŘŀǘŜŘ ƴǳƳōŜǊ ƻŦ 
9±ǎ ǳƴŘŜǊ bŜǿ ¸ƻǊƪΩǎ ½9± ƳŀƴŘŀǘŜΦ ¢Ƙƛǎ ŘƻŜǎ ƴƻǘ 
ƳŜŀƴ ǘƘŀǘ ǘƘŜ ½9± ƳŀƴŘŀǘŜ ƛǎ ƴƻǘ ƛƳǇƻǊǘŀƴǘΤ ǊŀǘƘŜǊ ƛǘ 
ƳŜŀƴǎ ǘƘŀǘ ōȅ ŀŘƻǇǝƴƎ ǘƘŜ ƻǘƘŜǊ ǎǘŀǘŜ ǇƻƭƛŎƛŜǎ 
ǊŜƅŜŎǘŜŘ ƛƴ ǘƘŜ ƳƻŘŜƭƛƴƎΣ bŜǿ ¸ƻǊƪ Ŏŀƴ ŀŘǾŀƴŎŜ 
ŜƭŜŎǘǊƛŬŎŀǝƻƴ ŀƴŘ ƘŜƭǇ ƛƴǎǳƭŀǘŜ ƛǘǎ ŎŀǊōƻƴ ŜƳƛǎǎƛƻƴ 
ǊŜŘǳŎǝƻƴ ƻōƧŜŎǝǾŜǎ ŜǾŜƴ ƛƴ ǘƘŜ ŦŀŎŜ ƻŦ ŀ ŦŜŘŜǊŀƭ 

ǊƻƭƭōŀŎƪ ƻŦ ½9± ƳŀƴŘŀǘŜǎΦ 
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  .ǳǎƛƴŜǎǎ-ŀǎ-¦ǎǳŀƭ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ 9ƭŜŎǘǊƛŬŎŀǝƻƴ  
ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ 

5ŜǎŎǊƛǇǝƻƴ aƻŘŜƭǎ ƭƛƪŜƭȅ 9± ŀŘƻǇǝƻƴ 

ǊŜǎǳƭǝƴƎ ŦǊƻƳ ŎǳǊǊŜƴǘ 

ǇƻƭƛŎƛŜǎ ŀƴŘ ŜȄǇŜŎǘŜŘ 

ŦǳǘǳǊŜ ǘŜŎƘƴƻƭƻƎƛŎŀƭ 

ǇǊƻƎǊŜǎǎ ŀƴŘ Ŏƻǎǘ ŘŜŎƭƛƴŜǎ 

aƻŘŜƭǎ ŀ ǎŜǘ ƻŦ ǇƻƭƛŎƛŜǎ ǘƘŀǘ 

ǊŜŘǳŎŜ ƳƻǘƻǊ ǾŜƘƛŎƭŜ ŜƳƛǎǎƛƻƴǎ 

рр҈ ōȅ нлор ǘƘǊƻǳƎƘ ǊŀǇƛŘ 

ŜƭŜŎǘǊƛŬŎŀǝƻƴ ƻŦ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ 

aƻŘŜƭǎ ŀ ǎŜǘ ƻŦ ǇƻƭƛŎƛŜǎ ǘƘŀǘ 

ǊŜŘǳŎŜ ƳƻǘƻǊ ǾŜƘƛŎƭŜ DID 

ŜƳƛǎǎƛƻƴǎ ōȅ рр҈ ōȅ нлор ōȅ 

ǎƘƛƊƛƴƎ ǘƻ ƳƻǊŜ ǎǳǎǘŀƛƴŀōƭŜ 

ƳƻŘŜǎ ƻŦ ǘǊŀƴǎǇƻǊǘŀǝƻƴ 

ŀƭƻƴƎǎƛŘŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ 

tǳōƭƛŎ 

ŎƘŀǊƎƛƴƎ 

ŀŎŎŜǎǎ 

IŜƭŘ ƅŀǘ ŀǘ ǇǊŜǎŜƴǘ-Řŀȅ 

ƭŜǾŜƭǎ όŎƘŀǊƎŜǊǎ ŀǊŜ ƻƴƭȅ 

нл҈ ŀǎ ŎƻƴǾŜƴƛŜƴǘ ǘƻ ŀŎŎŜǎǎ 

ŀǎ Ǝŀǎ ǎǘŀǝƻƴǎύ 

tǳōƭƛŎ ŎƘŀǊƎŜǊǎ ŀǊŜ ŀǎ 

ŀŎŎŜǎǎƛōƭŜ ŀǎ Ǝŀǎ ǎǘŀǝƻƴǎ ōȅ 

нлнтΤ ƴǳƳōŜǊ ƻŦ Ǝŀǎ ǎǘŀǝƻƴǎ 

ŘŜŎƭƛƴŜǎ ŀǘ ǘƘŜ ǊŀǘŜ ƻōǎŜǊǾŜŘ ƛƴ 

ǊŜŎŜƴǘ ȅŜŀǊǎ 

tǳōƭƛŎ ŎƘŀǊƎŜǊǎ ŀǊŜ ŀǎ 

ŀŎŎŜǎǎƛōƭŜ ŀǎ Ǝŀǎ ǎǘŀǝƻƴǎ ōȅ 

нлнтΤ ƴǳƳōŜǊ ƻŦ Ǝŀǎ ǎǘŀǝƻƴǎ 

ŘŜŎƭƛƴŜǎ ŀǘ ǘƘŜ ǊŀǘŜ ƻōǎŜǊǾŜŘ ƛƴ 

ǊŜŎŜƴǘ ȅŜŀǊǎ 

wŜōŀǘŜǎ /ǳǊǊŜƴǘ ǊŜōŀǘŜǎΥ ǾŜƘƛŎƭŜǎ 

ǿƛǘƘ ŀƭƭ-ŜƭŜŎǘǊƛŎ ǊŀƴƎŜǎ ƻŦ 

Ҕмнл ƳƛƭŜǎ ƘŀǾŜ ŀ ϷнΣллл 

ǊŜōŀǘŜΣ ǿƘƛƭŜ ƻǘƘŜǊ ǾŜƘƛŎƭŜǎ 

όŜΦƎΦΣ tI9±ǎύ ƘŀǾŜ 

ǇǊƻƎǊŜǎǎƛǾŜƭȅ ƭƻǿŜǊ ǊŜōŀǘŜǎ 

όмύ LƴŎǊŜŀǎŜǎ ǘƘŜ ϷнΣллл ǊŜōŀǘŜ 

ǘƻ ϷрΣллл ƛƴ нлнл ŀƴŘ όнύ 

ǊŜŘǳŎŜǎ ǘƘŜ ǊŜƭŀǝǾŜ Ŏƻǎǘ ƻŦ 9±ǎ 

ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ L/9ǎ ōȅ ŀƴ 

ŀŘŘƛǝƻƴŀƭ Ϸрлл ǇŜǊ ȅŜŀǊ ƛƴ 

нлнр ǘƘŀǘ ǊŀƳǇǎ ǳǇ ǘƻ ϷоΣллл 

ƛƴ нлол 

όмύ LƴŎǊŜŀǎŜǎ ǘƘŜ ϷнΣллл ǊŜōŀǘŜ 

ǘƻ ϷоΣулл ƛƴ нлнл ŀƴŘ όнύ 

ǊŜŘǳŎŜǎ ǘƘŜ ǊŜƭŀǝǾŜ Ŏƻǎǘ ƻŦ 9±ǎ 

ŀǎ ŎƻƳǇŀǊŜŘ ǘƻ L/9ǎ ōȅ ŀƴ 

ŀŘŘƛǝƻƴŀƭ Ϸрлл ǇŜǊ ȅŜŀǊ ƛƴ 

нлнр ǘƘŀǘ ǊŀƳǇǎ ǳǇ ǘƻ ϷоΣллл 

ƛƴ нлол 

tƻƭƭǳǝƻƴ ŦŜŜǎ bƻƴŜ !ŘŘƛǝƻƴŀƭ ƎŀǎƻƭƛƴŜ ŦŜŜ ƻŦ 

ϷлΦнтпκƎŀƭƭƻƴ ōŜƎƛƴƴƛƴƎ ƛƴ 

нлнн ŀƴŘ ƛƴŎǊŜŀǎƛƴƎ ōȅ ϷлΦлр 

ŜŀŎƘ ȅŜŀǊ ōŜǘǿŜŜƴ нлнр ŀƴŘ 

нлол 

!ŘŘƛǝƻƴŀƭ ƎŀǎƻƭƛƴŜ ŦŜŜ ƻŦ 

ϷлΦнтпκƎŀƭƭƻƴ ōŜƎƛƴƴƛƴƎ ƛƴ 

нлнн ŀƴŘ ƛƴŎǊŜŀǎƛƴƎ ōȅ ϷлΦлр 

ŜŀŎƘ ȅŜŀǊ ōŜǘǿŜŜƴ нлнр ŀƴŘ 

нлол 

±a¢ ±a¢ ǇŜǊ ǾŜƘƛŎƭŜ ǊŜƳŀƛƴǎ 

Ŏƻƴǎǘŀƴǘ 

±a¢ ǇŜǊ ǾŜƘƛŎƭŜ ǊŜƳŀƛƴǎ 

Ŏƻƴǎǘŀƴǘ 

±a¢ ǇŜǊ [5± ǊŜŘǳŎŜŘ ōȅ тΦр҈ 

ǘƻǘŀƭ ōŜǘǿŜŜƴ нлнл ŀƴŘ нлорΦ 

±a¢ ŦƻǊ ƴƻƴ-[5±ǎ ǊŜƳŀƛƴǎ ǘƘŜ 

ǎŀƳŜ ŀǎ ƛƴ ǘƘŜ .!¦ 

.9±ǎ ǾǎΦ 

tI9±ǎ 

¢ƘŜ ŦǊŀŎǝƻƴ ƻŦ ƴŜǿ 9±ǎ ǘƘŀǘ 

ŀǊŜ Ŧǳƭƭ .9±ǎ ƛǎ су҈ ƛƴ нлнл 

ŀƴŘ ƛƴŎǊŜŀǎŜǎ ǘƻ уо҈ ōȅ 

нлорΣ ƛƴ ƭƛƴŜ ǿƛǘƘ ǊŜŎŜƴǘ 

ƴŀǝƻƴŀƭ ƳƻŘŜƭƛƴƎ ōȅ .b9C 

!ǎǎǳƳŜǎ ŦŜǿŜǊ tI9±ǎ ŀǊŜ 

ǇǊƻŘǳŎŜŘ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ .!¦Σ 

ǊŜǎǳƭǝƴƎ ƛƴ .9±ǎ ƳŀƪƛƴƎ ǳǇ 

фо҈ ƻŦ 9± ǎŀƭŜǎ ƛƴ нлор 

!ǎǎǳƳŜǎ ŦŜǿŜǊ tI9±ǎ ŀǊŜ 

ǇǊƻŘǳŎŜŘ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ .!¦Σ 

ǊŜǎǳƭǝƴƎ ƛƴ .9±ǎ ƳŀƪƛƴƎ ǳǇ 

фо҈ ƻŦ 9± ǎŀƭŜǎ ƛƴ нлор 

a5±ǎ ϧ I5±ǎ !ƭƭ ǾŜƘƛŎƭŜǎ Ŧƻƭƭƻǿ 

άƳŜŘƛǳƳέ ƻǊ άǎƭƻǿέ 

ŜƭŜŎǘǊƛŬŎŀǝƻƴ ǘǊŀƧŜŎǘƻǊȅ 

.ǳǎŜǎ Ŧƻƭƭƻǿ άŦŀǎǘέ ǘǊŀƧŜŎǘƻǊȅΤ 

ŀƭƭ ƻǘƘŜǊ ǾŜƘƛŎƭŜǎ Ŧƻƭƭƻǿ 

άƳŜŘƛǳƳέ ƻǊ άǎƭƻǿέ 

ŜƭŜŎǘǊƛŬŎŀǝƻƴ ǘǊŀƧŜŎǘƻǊȅ 

.ǳǎŜǎ Ŧƻƭƭƻǿ άŦŀǎǘέ ǘǊŀƧŜŎǘƻǊȅΤ 

ŀƭƭ ƻǘƘŜǊ ǾŜƘƛŎƭŜǎ Ŧƻƭƭƻǿ 

άƳŜŘƛǳƳέ ƻǊ άǎƭƻǿέ 

ŜƭŜŎǘǊƛŬŎŀǝƻƴ ǘǊŀƧŜŎǘƻǊȅ 

¢ŀōƭŜ нΦ {ŎŜƴŀǊƛƻ ŘŜǎŎǊƛǇǝƻƴǎ ŀƴŘ ŀǎǎǳƳǇǝƻƴǎ 
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%6 ÓÁÌÅÓ 

CƛƎǳǊŜ о ǎƘƻǿǎ Ƙƻǿ ǘƘŜ 9± ǎƘŀǊŜ ƻŦ ŀƭƭ ƴŜǿ ŎŀǊǎ ƛǎ 

ǇǊƻƧŜŎǘŜŘ ǘƻ ŎƘŀƴƎŜ ǘƘǊƻǳƎƘ нлорΦ Lƴ ǘƘŜ .!¦ ǇǊƻƧŜŎǝƻƴΣ 

bŜǿ ¸ƻǊƪΩǎ 9± ǎŀƭŜǎ ǎƘŀǊŜ ƛƴŎǊŜŀǎŜǎ ǊŀǇƛŘƭȅ нлму ǘƻ нлнм 

ǿƘƛƭŜ ǘƘŜ ŦŜŘŜǊŀƭ ǘŀȄ ŎǊŜŘƛǘ ƛǎ ǎǝƭƭ ƛƴ ŜũŜŎǘ ŦƻǊ Ƴŀƴȅ ŀǳǘƻ 

ƳŀƴǳŦŀŎǘǳǊŜǊǎΦмн 9± ǎŀƭŜǎ ǎƘŀǊŜǎ ǘƘŜƴ ƘƻƭŘ ƅŀǘ ǘƘǊƻǳƎƘ 

ǘƘŜ ŜŀǊƭȅ-нлнлǎ ŀǎ ǘƘŜ ŎǳǊǊŜƴǘ ǘŀȄ ŎǊŜŘƛǘ ǇƘŀǎŜǎ ƻǳǘ ŀƴŘ 

ŀǎ ǘƘŜ ǳǇŦǊƻƴǘ Ŏƻǎǘ ƻŦ ǇǳǊŎƘŀǎƛƴƎ ŀƴ 9± ŘǊƻǇǎΦ {ǘŀǊǝƴƎ 

ŀǊƻǳƴŘ нлнрΣ 9± ǎŀƭŜǎ ǎƘŀǊŜǎ ƛƴŎǊŜŀǎŜ ŀƎŀƛƴ ŀǎ ǘƘŜ 

ǳǇŦǊƻƴǘ Ŏƻǎǘ ƻŦ Ƴŀƴȅ ǘȅǇŜǎ ƻŦ 9±ǎ Ŧŀƭƭǎ ōŜƭƻǿ ǘƘŜƛǊ L/9 

ŜǉǳƛǾŀƭŜƴǘΦ CƛƴŀƭƭȅΣ ƎǊƻǿǘƘ ƛƴ 9± ǎŀƭŜǎ ǎƭƻǿǎ ƛƴ ǘƘŜ ŜŀǊƭȅ 

нлолǎ ŀƴŘ ƭŀǘŜǊ ȅŜŀǊǎ ŀǎ 9± ǘŜŎƘƴƻƭƻƎȅ ƳŀǘǳǊŜǎ ŀƴŘ ǇǊƛŎŜ 

ŘŜŎƭƛƴŜǎ ǎƭƻǿΦ Lƴ нлорΣ 9±ǎ ƳŀƪŜ ǳǇ ƻƴƭȅ ру҈ ƻŦ ŀƭƭ ƴŜǿ 

[5±ǎ ǎƻƭŘ ƛƴ bŜǿ ¸ƻǊƪ ƛƴ ŀ .!¦ ǇǊƻƧŜŎǝƻƴΣ ƭƻǿŜǊ ǘƘŀƴ 

ǿƘŀǘ ƛǎ ƴŜŜŘŜŘ ǘƻ ǊŜŀŎƘ ŜƳƛǎǎƛƻƴǎ ƎƻŀƭǎΦ 

Lƴ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻΣ ƛƴŎǊŜŀǎŜŘ ǊŜōŀǘŜǎ ŀƴŘ 

ƻǘƘŜǊ ƛƴŎŜƴǝǾŜǎ ǊŜǎǳƭǘ ƛƴ ƘƛƎƘŜǊ ƭŜǾŜƭǎ ƻŦ 9± ǎŀƭŜǎΦ 9± 

ǎŀƭŜǎ ǎƘŀǊŜǎ ŀǊŜ ōŜǘǿŜŜƴ нл ŀƴŘ ол҈ ŦƻǊ ƳǳŎƘ ƻŦ ǘƘŜ 

ŜŀǊƭȅ нлнлǎΦ .ȅ нлорΣ 9±ǎ ƳŀƪŜ ǳǇ уу҈ ƻŦ ŀƭƭ ƴŜǿ [5±ǎ 

ǎƻƭŘ ƛƴ bŜǿ ¸ƻǊƪΦ ¢ƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ 

ǎŎŜƴŀǊƛƻ ŦŜŀǘǳǊŜǎ ŀ ǎƛƳƛƭŀǊΣ ōǳǘ ƭƻǿŜǊ ǘǊŀƧŜŎǘƻǊȅ ōŜŎŀǳǎŜ 

ŦŜǿŜǊ 9±ǎ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ŀŎƘƛŜǾŜ ǘƘŜ ǎŀƳŜ /hн ǊŜŘǳŎǝƻƴǎ 

ōȅ нлорΦ 

%6Ó ÏÎ ÔÈÅ ÒÏÁÄ 

9ǾŜƴ ƛŦ bŜǿ ¸ƻǊƪ ǿŜǊŜ ǘƻ ŀŎƘƛŜǾŜ ŀ ǊŀǇƛŘ ŀŘƻǇǝƻƴ ƻŦ 9±ǎ 

ƛƴ ǘŜǊƳǎ ƻŦ ƴŜǿ ǾŜƘƛŎƭŜ ǇǳǊŎƘŀǎŜǎΣ ƭƻǿ ƅŜŜǘ ǘǳǊƴƻǾŜǊ 

ƳŜŀƴǎ ǘƘŀǘ ƛǘ ǿƛƭƭ ǘŀƪŜ ŀ ƭƻƴƎ ǝƳŜ ǳƴǝƭ 9±ǎ ŎƻƳǇǊƛǎŜ ŀ 

ǎǳōǎǘŀƴǝŀƭ ŀƳƻǳƴǘ ƻŦ ǘƘŜ ƻǾŜǊŀƭƭ [5± ƅŜŜǘ όǎŜŜ CƛƎǳǊŜ пύΦ 

Lƴ ƻǘƘŜǊ ǿƻǊŘǎΣ ǘƘŜǊŜ ƛǎ ŀ ƭƻƴƎ ƭŀƎ ǝƳŜ ōŜǘǿŜŜƴ ǿƘŜƴ 

ƴŜǿ ǾŜƘƛŎƭŜ ǎŀƭŜǎ ŀǊŜ ǇǊŜŘƻƳƛƴŀƴǘƭȅ 9±ǎ ŀƴŘ ǿƘŜƴ ǘƘŜ 

ƅŜŜǘ ƻŦ ǾŜƘƛŎƭŜǎ ƻƴ ǘƘŜ ǊƻŀŘ ƛǎ ǇǊŜŘƻƳƛƴŀƴǘƭȅ 9±ǎΦ  

CƻǊ ŜȄŀƳǇƭŜΣ ǿƘƛƭŜ ƻƴŜ-ǘƘƛǊŘ ƻŦ ŀƭƭ ƴŜǿ [5±ǎ ǎƻƭŘ ƛƴ нлнр 

ŀǊŜ 9±ǎ ǳƴŘŜǊ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻΣ 9±ǎ 

ǊŜǇǊŜǎŜƴǘ ƭŜǎǎ ǘƘŀƴ мл҈ ƻŦ ŀƭƭ [5±ǎ ƻƴ ǘƘŜ ǊƻŀŘ ƛƴ ǘƘŀǘ 

ǎŀƳŜ ȅŜŀǊΦ Lƴ ǘƘŀǘ ǎŀƳŜ ǎŎŜƴŀǊƛƻΣ 9±ǎ ŀǊŜ ŀƭƳƻǎǘ фл҈ ƻŦ 

ǎŀƭŜǎ ƛƴ нлор ŀƴŘ ȅŜǘ ǳƴŘŜǊ рл҈ ƻŦ ŀƭƭ [5±ǎ ƻƴ ǘƘŜ ǊƻŀŘ ƛƴ 

нлор ŀǊŜ ŜƭŜŎǘǊƛŎΦ Lƴ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻΣ 

ǘƘŜǊŜ ŀǊŜ ǇǊƻƧŜŎǘŜŘ ǘƻ ōŜ рΦм Ƴƛƭƭƛƻƴ [5± 9±ǎ ƻƴ ǘƘŜ ǊƻŀŘ 

ƛƴ bŜǿ ¸ƻǊƪ ƛƴ нлорΣ ŎƻƳǇŀǊŜŘ ǘƻ ŀōƻǳǘ прΣллл ƻƴ ǘƘŜ 

ǊƻŀŘ ƛƴ нлмуΦ 

CƛƎǳǊŜ оΦ 9± ǎŀƭŜǎ ŀ ҈ ƻŦ ƴŜǿ ǾŜƘƛŎƭŜ ǎŀƭŜǎΣ  
[5±ǎ ƻƴƭȅ 
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-ÅÄÉÕÍ- ÁÎÄ ÈÅÁÖÙ-ÄÕÔÙ %6Ó 

²Ŝ ŀƭǎƻ ŜǎǝƳŀǘŜŘ ŀŘƻǇǝƻƴ ǘǊŀƧŜŎǘƻǊƛŜǎ ƻŦ ƳŜŘƛǳƳ-Řǳǘȅ 

ǾŜƘƛŎƭŜǎ όa5±ǎύ ŀƴŘ ƘŜŀǾȅ-Řǳǘȅ ǾŜƘƛŎƭŜǎ όI5±ǎύ ǘƻ 

ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǘƻǘŀƭ ǊŜŘǳŎǝƻƴ ƛƴ ƳƻǘƻǊ ǾŜƘƛŎƭŜ /hн 

ŜƳƛǎǎƛƻƴǎΦ CƛƎǳǊŜ р ŀƴŘ CƛƎǳǊŜ с ǎƘƻǿ ƴŜǿ 9± ǎŀƭŜǎ ŀƴŘ 

ǘƻǘŀƭ 9±ǎ ƻƴ ǘƘŜ ǊƻŀŘ ƛƴ ǘƘŜ a5± ŀƴŘ I5± ǎŜƎƳŜƴǘΣ 

ǊŜǎǇŜŎǝǾŜƭȅΦ  

a5±ǎ ŀƴŘ I5±ǎ ƛƴŎƭǳŘŜ Ƴŀƴȅ ŘƛũŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ǾŜƘƛŎƭŜǎΣ 

ŀƴŘ ǘƘǳǎ ƘŀǾŜ ŀ ƭŜǎǎ ǎƳƻƻǘƘ ŀŘƻǇǝƻƴ ŎǳǊǾŜΦ {ƻƳŜ ǘȅǇŜǎ 

ƻŦ ǾŜƘƛŎƭŜǎ όǎǳŎƘ ŀǎ ǘǊŀƴǎƛǘ ŀƴŘ ǎŎƘƻƻƭ ōǳǎŜǎύ ŜƭŜŎǘǊƛŦȅ 

ǊŀǇƛŘƭȅ ŀƴŘ ƻǘƘŜǊǎ όǎǳŎƘ ŀǎ ƭƻƴƎ-Ƙŀǳƭ ŦǊŜƛƎƘǘ ǘǊǳŎƪǎύ ǘŀƪŜ 

ƳǳŎƘ ƭƻƴƎŜǊΦ Lƴ ōƻǘƘ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ŀƴŘ 

9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ ǎŎŜƴŀǊƛƻǎΣ ŀƭƭ ōǳǎŜǎ ŀǊŜ 

ŜƭŜŎǘǊƛŎ ōȅ нлплΣ ƛƴ ƭƛƴŜ ǿƛǘƘ a¢!Ωǎ Ǝƻŀƭǎ ŀƴŘ ǎǳƎƎŜǎǝƴƎ ŀ 

ǇƻƭƛŎȅ ǘƘŀǘ Ŧƻƭƭƻǿǎ /ŀƭƛŦƻǊƴƛŀΩǎ ǊŜǉǳƛǊŜƳŜƴǘ ǘƻ ǘǊŀƴǎƛǝƻƴ 

ǘƻ ȊŜǊƻ-ŜƳƛǎǎƛƻƴǎ ōǳǎŜǎ ōȅ нлплΦ {ŜŜ ǘƘƛǎ ŘƻŎǳƳŜƴǘΩǎ 

ŀǇǇŜƴŘƛȄ ŦƻǊ ƛƴŦƻǊƳŀǝƻƴ ƻƴ Ƙƻǿ ƴƻƴ-[5± ǎŀƭŜǎ 

ǘǊŀƧŜŎǘƻǊƛŜǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘΦ 

)ÍÐÁÃÔÓ ÏÆ ÍÏÄÅÌÅÄ ÐÏÌÉÃÉÅÓ 

¢ƘŜ ƛƴŎǊŜŀǎŜ ƛƴ 9±ǎ ǿŜ ǎŜŜ ƛƴ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ŀƴŘ 

9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ ǎŎŜƴŀǊƛƻǎ ƛǎ ŀ ǊŜǎǳƭǘ ƻŦ ŀ 

ŎƻƳōƛƴŀǝƻƴ ƻŦ ƳƻŘŜƭŜŘ ǇƻƭƛŎƛŜǎΣ ōǳǘ ƴƻǘ ŀƭƭ ǇƻƭƛŎƛŜǎ ƘŀǾŜ 

Ŝǉǳŀƭ-ǎƛȊŜŘ ƛƳǇŀŎǘǎΦ ¢ƻ ŎƻƳǇŀǊŜ ǘƘŜ ŜũŜŎǘǎ ƻŦ ƛƴŘƛǾƛŘǳŀƭ 

ǇƻƭƛŎƛŜǎΣ ǿŜ Ǌŀƴ ǎŜƴǎƛǝǾƛǘȅ ǎŎŜƴŀǊƛƻǎ ƛƴ ǿƘƛŎƘ ƻƴƭȅ ƻƴŜ 

ǇƻƭƛŎȅ ǿŀǎ ŀŘŘŜŘ ǘƻ ǘƘŜ .!¦ ǎŎŜƴŀǊƛƻ ŀǘ ŀ ǝƳŜΦ ²Ŝ ǘƘŜƴ 

ŀƴŀƭȅȊŜŘ ǘƘŜ ŎƘŀƴƎŜ ƛƴ 9± ǎŀƭŜǎ ƛƴ нлор ōŜǘǿŜŜƴ ǘƘŜ .!¦ 

ǎŎŜƴŀǊƛƻ ŀƴŘ ǘƘŜ ǎŜƴǎƛǝǾƛǘȅ ǎŎŜƴŀǊƛƻǎΣ ŎƻƳǇŀǊƛƴƎ ǘƘŜ 

ƻōǎŜǊǾŜŘ ŘƛũŜǊŜƴŎŜ ǘƻ ǘƘŜ ǘƻǘŀƭ ŎƘŀƴƎŜ ƛƴ нлор 9± ǎŀƭŜǎ 

ƻōǎŜǊǾŜŘ ōŜǘǿŜŜƴ ǘƘŜ .!¦ ŀƴŘ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ 

ǎŎŜƴŀǊƛƻǎΦмо 

²Ŝ ŬƴŘ ŦǊƻƳ ǘƘƛǎ ǎŜƴǎƛǝǾƛǘȅ ŀƴŀƭȅǎƛǎ ǘƘŀǘ ƳŜŀǎǳǊŜǎ ǘƻ 

ǊŜŘǳŎŜ ǘƘŜ ǳǇŦǊƻƴǘ Ŏƻǎǘ ƻŦ 9±ǎ ǊŜƭŀǝǾŜ ǘƻ L/9 ǾŜƘƛŎƭŜǎ 

όǎǳŎƘ ŀǎ ǊŜōŀǘŜǎύ ƘŀǾŜ ǘƘŜ ƭŀǊƎŜǎǘ ŜũŜŎǘ ƻƴ 9± ǎŀƭŜǎΦ CƻǊ 

ŜȄŀƳǇƭŜΣ ǿŜ ŜǎǝƳŀǘŜ ǘƘŀǘ ǘƘƛǎ ǘȅǇŜ ƻŦ ǇƻƭƛŎȅ ŀƭƻƴŜ 

ŀŎƘƛŜǾŜǎ ус҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ƛƴŎǊŜŀǎŜ 9± ǎŀƭŜǎ ōŜǘǿŜŜƴ ǘƘŜ 

.!¦ ŀƴŘ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻǎΦ [ƻǿŜǊƛƴƎ ǘƘŜ 

ǊŜƭŀǝǾŜ ǳǇŦǊƻƴǘ Ŏƻǎǘ ƻŦ 9±ǎ ŎƻƳǇŀǊŜŘ ǘƻ L/9 ǾŜƘƛŎƭŜǎ ǿƛƭƭ 

ōŜ ŎǊƛǝŎŀƭ ǘƻ ŀŎŎŜƭŜǊŀǘŜ ǘƘŜ ŀŘƻǇǝƻƴ ƻŦ 9±ǎΦ 

tƻƭƭǳǝƻƴ ŦŜŜǎ ƻƴ ƎŀǎƻƭƛƴŜ όƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ ƭƛƴƪŜŘ ǘƻ ǘƘŜ 

ǊŜƎƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘŀǝƻƴ ŀƴŘ /ƭƛƳŀǘŜ LƴƛǝŀǝǾŜύΣ ŀƭǎƻ ƘŜƭǇ 

CƛƎǳǊŜ рΦ 9± ǎŀƭŜǎ ŀ ҈ ƻŦ ƴŜǿ ǾŜƘƛŎƭŜ ǎŀƭŜǎΣ  
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Note: Unlike Figure 4 (see previous page), values in this 
figure are presented in thousands rather than millions for 
purposes of readability. We estimate that there were about 
420,000 MDVs and HDVs on the road in 2018. 
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ǘƻ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜ ŜŎƻƴƻƳƛŎǎ ƻŦ ǇǳǊŎƘŀǎƛƴƎ ŀƴ 9± ōȅ 

ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƻǇŜǊŀǝƻƴŀƭ ǎŀǾƛƴƎǎ ƻǾŜǊ ǘƘŜ ƭƛŦŜǝƳŜ ƻŦ ǘƘŜ 

ǾŜƘƛŎƭŜΦмп hƴ ƛǘǎ ƻǿƴΣ ǘƘŜ Ǉƻƭƭǳǝƻƴ ŦŜŜ ƳƻŘŜƭŜŘ ƛƴ ǘƘƛǎ 

ŀƴŀƭȅǎƛǎ ǿƻǳƭŘ ŀŎƘƛŜǾŜ но҈ ƻŦ ǘƘŜ ƛƴŎǊŜŀǎŜ ƛƴ 9± ǎŀƭŜǎ 

ǎŜŜƴ ōŜǘǿŜŜƴ ǘƘŜ .!¦ ŀƴŘ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻǎΦ 

Lƴ ŀŘŘƛǝƻƴ ǘƻ ƘŀǾƛƴƎ ŀ ǎǳōǎǘŀƴǝŀƭ ƛƳǇŀŎǘ ƻƴ 9± ǎŀƭŜǎΣ 

Ǉƻƭƭǳǝƻƴ ŦŜŜǎ ǊŀƛǎŜ ǊŜǾŜƴǳŜ ǘƻ ŦǳƴŘ ƻǘƘŜǊ ǇƻƭƛŎƛŜǎΣ ǎǳŎƘ ŀǎ 

ǊŜōŀǘŜǎ ŦƻǊ 9±ǎ ƻǊ ƛƴŎǊŜŀǎŜŘ ŦǳƴŘƛƴƎ ŦƻǊ ǇǳōƭƛŎ ǘǊŀƴǎƛǘΦ .ȅ 

ǊŀƛǎƛƴƎ ǘƘŜ Ŏƻǎǘ ƻŦ ǇƻƭƭǳǝƴƎ ŀƴŘ ǇǊƻǾƛŘƛƴƎ ŜǎǎŜƴǝŀƭ 

ǊŜǾŜƴǳŜ ǘƻ ŦǳƴŘ ǎǳǎǘŀƛƴŀōƭŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƻǇǝƻƴǎΣ 

Ǉƻƭƭǳǝƻƴ ŦŜŜǎ ŀŎƘƛŜǾŜ ƳǳƭǝǇƭŜ ƛƳǇƻǊǘŀƴǘ ǇƻƭƛŎȅ 

ƻōƧŜŎǝǾŜǎ ŀǘ ƻƴŎŜΦ 

!ŎŎŜǎǎ ǘƻ ŎƻƴǾŜƴƛŜƴǘ ŎƘŀǊƎƛƴƎ ƛǎ ŀ ǇǊŜǊŜǉǳƛǎƛǘŜ ǘƻ 9± 

ŀŘƻǇǝƻƴ ŦƻǊ Ƴƻǎǘ ŎŀǊ ōǳȅŜǊǎΦ ²ƘƛƭŜ ƛƴŎǊŜŀǎŜŘ ŀŎŎŜǎǎ ǘƻ 

ǇǳōƭƛŎ [ŜǾŜƭ н ŎƘŀǊƎƛƴƎ όƛƴ ǘƘŜ a!о¢ ƳƻŘŜƭΣ ǇǳōƭƛŎ 

ŎƘŀǊƎƛƴƎ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ ǿƻǊƪǇƭŀŎŜΣ ƘƻƳŜΣ ƻǊ ŎǳǊōǎƛŘŜ 

ŎƘŀǊƎƛƴƎύ ōȅ ƛǘǎŜƭŦ ȅƛŜƭŘǎ ƻƴƭȅ ŀ ƳƻŘŜǎǘ т҈ ƛƴŎǊŜŀǎŜ ƛƴ 9± 

ǎŀƭŜǎ ōŜǘǿŜŜƴ ǘƘŜ .!¦ ŀƴŘ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻǎΣ 

ŀƴ ŀōǎŜƴŎŜ ƻŦ ǇǳōƭƛŎ ŎƘŀǊƎŜǊǎ Ŏŀƴ ǎƛƎƴƛŬŎŀƴǘƭȅ ƘŀƳǇŜǊ 

ŜũƻǊǘǎ ǘƻ ǇǊƻƳƻǘŜ ǾŜƘƛŎƭŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴΦ {ƛƎƴƛŬŎŀƴǘƭȅΣ 

ƻǳǊ ŀƴŀƭȅǎƛǎ ƻŦ ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ōǳƛƭŘƻǳǘ ƛǎ ƭƛƳƛǘŜŘ 

ǘƻ [ŜǾŜƭ н ŎƘŀǊƎŜǊǎ ƛƴ ǇǳōƭƛŎ ǎǇŀŎŜǎΦ Lǘ ŘƻŜǎ ƴƻǘ ƛƴŎƭǳŘŜ 5/ 

Ŧŀǎǘ ŎƘŀǊƎŜǊǎΣ ǿƘƛŎƘ Ǉƭŀȅ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ƻǾŜǊŎƻƳƛƴƎ 

άǊŀƴƎŜ ŀƴȄƛŜǘȅΣέ ƻǊ ƘƻƳŜ ƻǊ ǿƻǊƪǇƭŀŎŜ ŎƘŀǊƎŜǊǎΦ 

LƴŎǊŜŀǎƛƴƎ ŀŎŎŜǎǎ ǘƻ [ŜǾŜƭ н ŎƘŀǊƎƛƴƎ ŀǘ ƘƻƳŜǎ ŀƴŘ 

ǿƻǊƪǇƭŀŎŜǎΣ ƛƴ ŀŘŘƛǝƻƴ ǘƻ ǇǳōƭƛŎ ƭƻŎŀǝƻƴǎΣ Ŏŀƴ ǊŜŘǳŎŜ 

ŀƴŘ ǊŜǾŜǊǎŜ ǘƘŜ ŜȄƛǎǝƴƎ L/9 ǾŜƘƛŎƭŜ ŀŘǾŀƴǘŀƎŜ ƛƴ ǊŜŦǳŜƭƛƴƎ 

ŎƻƴǾŜƴƛŜƴŎŜ ŀƴŘ ŀƭǎƻ ƘŜƭǇ ǘƻ ŘŜŎǊŜŀǎŜ ǊŀƴƎŜ ŀƴȄƛŜǘȅΦ  

¢ƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ǇƻǘŜƴǝŀƭ ƛƳǇŀŎǘ ƻŦ ƭŀǊƎŜǊ ǎŎŀƭŜ 

ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴǾŜǎǘƳŜƴǘǎΣ ǿŜ ŀƴŀƭȅȊŜŘ ŀƴ 

ŀŘŘƛǝƻƴŀƭ ǎŜƴǎƛǝǾƛǘȅ ǎŎŜƴŀǊƛƻ ƛƴ ǿƘƛŎƘ ōȅ нлор ŀƭƭ ŘǊƛǾŜǊǎ 

ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ [ŜǾŜƭ н ŎƘŀǊƎƛƴƎ ŀǘ ƘƻƳŜΣ ŜǾŜƴ ǘƘƻǎŜ 

ǿƛǘƘƻǳǘ ŘǊƛǾŜǿŀȅǎ ƻǊ ƻǘƘŜǊ ƻũ-ǎǘǊŜŜǘ ǇŀǊƪƛƴƎΦ ¢Ƙƛǎ ƭŜǾŜƭ ƻŦ 

ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǊŜǎǳƭǘǎ ƛƴ ŀƴ ƛƴŎǊŜŀǎŜ ƛƴ 9± ǎŀƭŜǎ ƻŦ 

рс҈ ƻŦ ǘƘŜ ǘƻǘŀƭ ƛƴŎǊŜŀǎŜ ƻōǎŜǊǾŜŘ ōŜǘǿŜŜƴ ǘƘŜ .!¦ ŀƴŘ 

9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻǎΦ ²ƘƛƭŜ ǘƘŜǊŜ ŀǊŜ ǎƛƎƴƛŬŎŀƴǘ 

ƻōǎǘŀŎƭŜǎ ǘƻ ŎƘŀǊƎƛƴƎ ŀǘ ƘƻƳŜ ŦƻǊ Ƴŀƴȅ ŘǊƛǾŜǊǎΣ 

ǇŀǊǝŎǳƭŀǊƭȅ ƛƴ ƭŀǊƎŜ ǳǊōŀƴ ŀǊŜŀǎ ƭƛƪŜ bŜǿ ¸ƻǊƪ /ƛǘȅΣ ǘƘŜ 

ǎŜƴǎƛǝǾƛǘȅ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŀǘ ŜƴŀōƭƛƴƎ ŎƘŀǊƎƛƴƎ ŀǘ ƻǊ ŎƭƻǎŜ ǘƻ 

ŀƭƭ ƘƻƳŜǎΣ ƛƴŎƭǳŘƛƴƎ Ƴǳƭǝ-ŦŀƳƛƭȅ ŘǿŜƭƭƛƴƎǎΣ ǿƻǳƭŘ ōŜ 

ŎǊƛǝŎŀƭ ǘƻ ŦŀŎƛƭƛǘŀǝƴƎ 9± ƻǿƴŜǊǎƘƛǇ ŦƻǊ Ƴŀƴȅ bŜǿ ¸ƻǊƪŜǊǎΦ 

!ŘŘƛǝƻƴŀƭƭȅΣ ŜƴǎǳǊƛƴƎ ŀ ǊŀǇƛŘ ōǳƛƭŘƻǳǘ ƻŦ 5/ Ŧŀǎǘ ŎƘŀǊƎƛƴƎΣ 

ǿƘƛŎƘ ƛǎ ƴƻǘ ƳƻŘŜƭŜŘ ƛƴ ǘƘƛǎ ŀƴŀƭȅǎƛǎΣ ŎƻǳƭŘ ŀƭǎƻ ƘŜƭǇ Ŭƭƭ 

ƎŀǇǎ ƛƴ [ŜǾŜƭ н ŎƘŀǊƎƛƴƎ ŀŎŎŜǎǎ ŀƴŘ ŜƴŀōƭŜ ƭƻƴƎ ǘǊƛǇǎ ǘƘŀǘ 

ǊŜǉǳƛǊŜ ǉǳƛŎƪ ǊŜŎƘŀǊƎƛƴƎ ƻƴ ǘƘŜ ǊƻŀŘΦ 

hǘƘŜǊ ǇƻƭƛŎƛŜǎ Ŏŀƴ Ǉƭŀȅ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜǎΣ ŜǾŜƴ ƛŦ ǘƘŜȅ ƘŀǾŜ 

ƴƻǘ ōŜŜƴ ǉǳŀƴǝŬŜŘ ƛƴ ǘƘƛǎ ǎǘǳŘȅΦ tƻƭƛŎƛŜǎ ǘƘŀǘ ƛƴŎǊŜŀǎŜ 

ŀǿŀǊŜƴŜǎǎ ƻŦ 9±ǎ ǿƛƭƭ ōŜ ǇŀǊǝŎǳƭŀǊƭȅ ƛƳǇƻǊǘŀƴǘ ƛƴ ǘƘŜ 

ŎƻƳƛƴƎ ȅŜŀǊǎ ǿƘƛƭŜ 9± ŀŘƻǇǝƻƴ ǊŜƳŀƛƴǎ ŎƻƴŎŜƴǘǊŀǘŜŘ 

ŀƳƻƴƎ ŜŀǊƭȅ ŀŘƻǇǘŜǊǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ƛƴŦƻǊƳŀǝƻƴŀƭ ŜǾŜƴǘǎ 

ǿƘŜǊŜ ƛƴǘŜǊŜǎǘŜŘ ŎƻƴǎǳƳŜǊǎ Ŏŀƴ ǘŀƭƪ ǘƻ ŎǳǊǊŜƴǘ 9± 

ƻǿƴŜǊǎ ŀƴŘ ƭŜŀǊƴ ŀōƻǳǘ ŀǾŀƛƭŀōƭŜ ŜƭŜŎǘǊƛŎ ƳƻŘŜƭǎ Ŏŀƴ ƘŜƭǇ 

ŀƴǎǿŜǊ ǇŜƻǇƭŜΩǎ ǉǳŜǎǝƻƴǎ ŀƴŘ ŎƻƴŎŜǊƴǎΣ ǿƘƛƭŜ ŎƻǊǊŜŎǝƴƎ 

ƳƛǎƛƴŦƻǊƳŀǝƻƴΦ {ƛƳƛƭŀǊƭȅΣ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ƘŜƭǇ ǘƻ ǘǊŀƛƴ ŎŀǊ 

ŘŜŀƭŜǊǎƘƛǇǎ ƻƴ ǘƘŜ ǎǘǊŜƴƎǘƘǎ ƻŦ 9±ǎ ŎƻǳƭŘ ǊŜǎǳƭǘ ƛƴ ƳƻǊŜ 

ŎƻƴǎǳƳŜǊǎ ŎƘƻƻǎƛƴƎ ŀƴ 9± ǿƘŜƴ ƛǘ ƛǎ ǝƳŜ ǘƻ ǇǳǊŎƘŀǎŜ 

ǘƘŜƛǊ ƴŜȄǘ ǾŜƘƛŎƭŜΦ 
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Potential for VMT reductions 

Reducing the number of miles driven in motor vehicles is a significant challenge. Driving habits depend on many fac-

tors, including land use patterns that evolve slowly and individual preferences that can be difficult to change. The 

Electrification with Mode Shifting scenario assumes that a comprehensive set of policies can achieve a 5% reduction 

in light-duty VMT each decade (totaling 7.5% by 2035) relative to a BAU future. This aligns with possible VMT reduc-

tion estimates from several studies (see appendix). We assumed this reduction bearing in mind that our scenario 

looks at VMT reductions state-wide, while reductions associated with one specific policy tend to reflect changes in 

more localized areas. 

Changing land use patterns and supply of alternative transportation modes can change the relative convenience of 

driving, walking, biking, and taking transit. To accomplish this, New York can implement two categories of policies: 

those that provide more transportation options and those that create disincentives for driving by charging vehicles 

for the costs they impose on society. Some policies that can be implemented to provide convenient, affordable, and 

sustainable alternatives to driving are described above in Table 3. See this documentôs appendix for more detail on 

VMT reduction potential.  

tǊƻǾƛŘƛƴƎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŎƘƻƛŎŜǎ 5ƛǎŎƻǳǊŀƎƛƴƎ ǳƴǎǳǎǘŀƛƴŀōƭŜ ƳƻǘƻǊ ǾŜƘƛŎƭŜ ǘǊŀǾŜƭ 

aƛȄŜŘ-ǳǎŜ ŀƴŘ ǘǊŀƴǎƛǘ-ƻǊƛŜƴǘŜŘ ȊƻƴƛƴƎ ƛǎ ŜǎǎŜƴǝŀƭ 
ǘƻ ŜƴŀōƭŜ ǿŀƭƪƛƴƎΣ ōƛƪƛƴƎΣ ŀƴŘ ǇǳōƭƛŎ ǘǊŀƴǎƛǘΦ aƛȄŜŘ-
ǳǎŜ ōǳƛƭŘƛƴƎǎ ƛƴ ŎƻƴŎŜƴǘǊŀǘŜŘ ŀǊŜŀǎ ǊŜŘǳŎŜ ǘƘŜ Řƛǎπ
ǘŀƴŎŜǎ ōŜǘǿŜŜƴ ǊŜǎƛŘŜƴǘǎ ŀƴŘ ǘƘŜ Ƨƻōǎ ŀƴŘ ǎŜǊǾƛŎŜǎ 
ǘƘŜȅ ǊŜƭȅ ƻƴΣ ǿƘƛŎƘ ƳŀƪŜǎ ǿŀƭƪƛƴƎ ŀƴŘ ōƛƪƛƴƎ ƳƻǊŜ 
ŦŜŀǎƛōƭŜΦ ½ƻƴƛƴƎ ŦƻǊ ǘǊŀƴǎƛǘ-ƻǊƛŜƴǘŜŘ ŘŜǾŜƭƻǇƳŜƴǘ 
ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ ŀũƻǊŘŀōƛƭƛǘȅ ƎƛǾŜǎ ƳƻǊŜ ǇŜƻǇƭŜ 
ŎƻƴǾŜƴƛŜƴǘ ŀŎŎŜǎǎ ǘƻ ǘǊŀƴǎƛǘ ŀƴŘ ƳŀƪŜǎ ƳƻǊŜ ƻŦ ǘƘŜ 
ǇƭŀŎŜǎ ǘƘŜȅ ƴŜŜŘ ǘƻ Ǝƻ ŀŎŎŜǎǎƛōƭŜ ōȅ ǘǊŀƴǎƛǘΦ 

/ƻƴƎŜǎǝƻƴ ǇǊƛŎƛƴƎ ŀƴŘ ±a¢ ŦŜŜǎ ŎƘŀǊƎŜ ŘǊƛǾŜǊǎ ŦƻǊ 
ǎƻƳŜ ƻŦ ǘƘŜ ŎƻƴƎŜǎǝƻƴΣ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŀƴŘ ƭŀƴŘ ǳǎŜ 
Ŏƻǎǘǎ ǘƘŜȅ ƛƳǇƻǎŜΦ /ƻƴƎŜǎǝƻƴ ǇǊƛŎƛƴƎ ŦƻŎǳǎŜǎ ƻƴ 
ǊŜŘǳŎƛƴƎ ǘǊŀŶŎ ƛƴ Ŏƛǘȅ ŎŜƴǘŜǊǎΣ ǘƘǳǎ ƻǇŜƴƛƴƎ ǳǇ ǊƻŀŘ 
ǎǇŀŎŜ ŦƻǊ ǇǳōƭƛŎ ŀƴŘ ŀŎǝǾŜ ŦƻǊƳǎ ƻŦ ǘǊŀƴǎǇƻǊǘŀǝƻƴΦ 
±a¢ ŦŜŜǎ ŀǎǎƛƎƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƳŀƛƴǘŜƴŀƴŎŜ Ŏƻǎǘǎ ǘƻ 
ŘǊƛǾŜǊǎΣ ǳǎǳŀƭƭȅ ǇǊƻǇƻǊǝƻƴŀƭƭȅ ǘƻ ǘƘŜ ŘŜƎǊŜŜ ǘƻ 
ǿƘƛŎƘ ŜŀŎƘ ŘǊƛǾŜǊ ƛǎ ǳǎƛƴƎ ǊƻŀŘǿŀȅǎΦ .ƻǘƘ ǇƻƭƛŎƛŜǎ 
ŜƴŎƻǳǊŀƎŜ ƳƻǊŜ ŜŶŎƛŜƴǘ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƳƻŘŜǎΦ 

tǳōƭƛŎ ŀƴŘ ŀŎǝǾŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴπ
ŎƭǳŘŜǎ ǇŜŘŜǎǘǊƛŀƴ ǇŀǘƘǎ ŀƴŘ ǎƛŘŜǿŀƭƪǎΣ ōƛƪŜ ǇŀǘƘǎ 
ŀƴŘ ƭŀƴŜǎΣ ōǳǎ ǊŀǇƛŘ ǘǊŀƴǎƛǘ ǊƻǳǘŜǎΣ ŀƴŘ Ǌŀƛƭ ƛƴŦǊŀπ
ǎǘǊǳŎǘǳǊŜΦ ¢ƘŜǎŜ ƛƴǾŜǎǘƳŜƴǘǎ ƳŀƪŜ ǇǳōƭƛŎ ŀƴŘ ŀŎǝǾŜ 
ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŦŜŀǎƛōƭŜ ŀƴŘ ŎƻƴǾŜƴƛŜƴǘ ŀƴŘ ŀƭƭƻǿ 
ǇŜƻǇƭŜ ǘƻ ŎƘƻƻǎŜ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƳƻŘŜǎ ǘƘŀǘ 
ǿƻǊƪ ōŜǎǘ ŦƻǊ ǘƘŜƳΦ 

wƻŀŘ ŘƛŜǘǎ ǊŜŘǳŎŜ ǘƘŜ ǊŜƭƛŀƴŎŜ ƻƴ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ ōȅ 
ŀŘƧǳǎǝƴƎ ǎǘǊŜŜǘǎ ǘƻ ƳŀǘŎƘ ǘƘŜƛǊ ǎǳǊǊƻǳƴŘƛƴƎǎΦ wƻŀŘǎ 
ǘƘǊƻǳƎƘ ǇƻǇǳƭŀǘŜŘ ŀǊŜŀǎ ǘƘŀǘ ƘŀǾŜ ǘƻƻ Ƴŀƴȅ ƭŀƴŜǎ 
ƻǊ ƘƛƎƘ-ǎǇŜŜŘ ƭƛƳƛǘǎ ŀǊŜ ŘŀƴƎŜǊƻǳǎΣ ǳƴǎǳǎǘŀƛƴŀōƭŜΣ 
ŀƴŘ ƘŀǊƳŦǳƭ ǘƻ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜΦмр /ǊŜŀǝƴƎ ǎǘǊŜŜǘǎ ǘƘŀǘ 
ŎƻƴǎƛŘŜǊ ǘƘŜ ƴŜŜŘǎ ƻŦ ŀƭƭ ǊƻŀŘǿŀȅ ǳǎŜǊǎ Ŏŀƴ ŜƴŎƻǳǊπ
ŀƎŜ ŘǊƛǾŜǊǎ ǘƻ ŎƻƴǎƛŘŜǊ ƻǘƘŜǊ ƳƻŘŜǎ ƛƴǎǘŜŀŘΦ 

aŀƛƴǘŀƛƴƛƴƎ ŦŀǊŜ ŀũƻǊŘŀōƛƭƛǘȅ ƛǎ ŎǊƛǝŎŀƭ ǘƻ ƳŀƪƛƴƎ 
ǘǊŀƴǎƛǘ ŀŎŎŜǎǎƛōƭŜ ǘƻ ŜǾŜǊȅƻƴŜΦ [ƻǿŜǊ ŦŀǊŜǎ ŀƭǎƻ ǊŜπ
ǿŀǊŘ ǘǊŀƴǎƛǘ ǊƛŘŜǊǎ ŦƻǊ ǘƘŜ ōŜƴŜŬǘǎ ǘƘŜȅ ǇǊƻǾƛŘŜ ǘƻ 
ǘƘŜ ŜƴǝǊŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎȅǎǘŜƳ ōȅ ƻŎŎǳǇȅƛƴƎ ƭŜǎǎ 
ǎǇŀŎŜ ƻƴ ǊƻŀŘǿŀȅǎΣ ƛƳǇǊƻǾƛƴƎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŀŦŜǘȅΣ 
ŀƴŘ ǊŜŘǳŎƛƴƎ ŜƴŜǊƎȅ ǳǎŜ ŀƴŘ ǇƻƭƭǳǝƻƴΦ 

wŜŘǳŎƛƴƎ ǇŀǊƪƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦǊŜŜǎ ǳǇ ƳƻǊŜ 
ǎǇŀŎŜ ŦƻǊ ǇŜƻǇƭŜΦ ±ŜƘƛŎƭŜǎ ǘŀƪŜ ǳǇ ǾŀƭǳŀōƭŜ ǎǇŀŎŜτ
ǇŀǊƪƛƴƎ ƳŀƴŘŀǘŜǎ ǎǳōǎƛŘƛȊŜ ǘƘƛǎ Ŏƻǎǘ ōȅ ŀǊǝŬŎƛŀƭƭȅ 
ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ǇŀǊƪƛƴƎΦ wŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ 
ŜȄǘŜƴǎƛǾŜ ǇŀǊƪƛƴƎ ŀƭǎƻ ǊŀƛǎŜ ŘŜǾŜƭƻǇƳŜƴǘ ŎƻǎǘǎΣ ŎǊŜπ
ŀǘŜ ǎǇǊŀǿƭ ǘƘŀǘ ƳŀƪŜǎ ǿŀƭƪƛƴƎ ŀƴŘ ōƛƪƛƴƎ ƳƻǊŜ ŘƛŶπ
ŎǳƭǘΣ ŀƴŘ ŦŀǾƻǊ ƳƻǘƻǊ ǾŜƘƛŎƭŜ ǘǊŀǾŜƭ ƻǾŜǊ ǇǳōƭƛŎ 
ǘǊŀƴǎǇƻǊǘŀǝƻƴΦ 

¢ŀōƭŜ оΦ tƻƭƛŎƛŜǎ ǘƻ ŘŜŎǊŜŀǎŜ ±a¢ 



{ȅƴŀǇǎŜ 9ƴŜǊƎȅ 9ŎƻƴƻƳƛŎǎΣ LƴŎΦ              мн 

 
Policies to improve charging infrastructure 

To rapidly increase the adoption of EVs, it is essential to support the buildout of public charging infrastructure. Con-

sumers will be more likely to choose EVs if they know that charging will be easy and convenient, regardless of 

whether they are driving locally or for longer distances.16 In both the Electrification Only and Electrification with 

Mode Shifting scenarios, we projected that public chargers are as accessible as gas stations by 2027 and that the 

number of gas stations declines at the rate observed in recent years. This assumption represents a destination, but 

not the policies needed to get there. There are a variety of tools for New York to expand upon and complement to 

make this level of convenience a reality across the state. 

New York has already put some policies in place to encourage the deployment of EV charging infrastructure, includ-

ing rebates and tax credits for public and workplace charging stations. Furthermore, the state is spending $19.2 mil-

lion from the VW diesel settlement on charging infrastructure for LDVs. Additional policies can accelerate the deploy-

ment of EV charging infrastructure even faster 

One important component of the EV charging network will be DC fast chargers, which can help EV charging compete 

with refueling an ICE vehicle at a gas station. They can also serve drivers on long trips or who have limited access to 

charging at homes or workplaces. Some of the popular EVs available today can restore up to 160-197 miles each 

hour, but new DC fast chargers can deliver the same amount of driving range in just ten or twenty minutes.17 New 

York can invest funding in the next generation of ultra-fast DC chargers, particularly in underserved communities 

where the market has failed to provide adequate charging access. 

As New York expands the availability of fast charging stations as well as standard plugs and level 2 chargers at work-

places, multi-unit dwellings, and other destinations, utilities can help fill in where the market has been lacking. In the 

near term, electric companies can help build out infrastructure to reduce range anxiety, encourage more drivers to 

go electric, and utilize existing electric grid infrastructure to provide more electricity. By spreading fixed grid costs 

over more energy sold, these utility investments can bring down costs for all customers. 

Utilities can also accelerate EV deployment with rate designs that both lower the costs EV drivers pay for charging 

and the costs that charging imposes on the grid. Time-of-use (TOU) rates, which charge different amounts for elec-

tricity at different times of the day, can help save EV drivers money by encouraging them to charge their EVs at low 

cost hours, when it is easier and more efficient for the grid to serve this vehicle charging load. Public charging sta-

tions offer an additional opportunity for utilities to design rates that encourage EV adoption. High demand charges, 

which charge customers based on the maximum amount of electricity used at any moment over the course of the 

month, can be very expensive for charging stations that are only occasionally used in the near term (while EV sales 

are still relatively low). Instead, utilities can develop rates that depend on the amount of energy these stations con-

sume and the hours during which the energy is consumed. 

New York State and the Public Service Commission should direct the utilities to take faster, smarter, and more signifi-

cant action to facilitate the transition to an electrified transportation system. Such policies could include load-

balancing, battery storage, vehicle-to-grid programs, as well as programs that incentivize EVs, renewables, and 

smart grid improvements. 
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%6Ó ÁÎÄ #/Τ ÅÍÉÓÓÉÏÎÓ 

LƴŎǊŜŀǎƛƴƎ ǘƘŜ ƴǳƳōŜǊ ƻŦ 9±ǎ ƻƴ ǘƘŜ ǊƻŀŘ ǊŜŘǳŎŜǎ ǘŀƛƭǇƛǇŜ 

ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ όǎŜŜ CƛƎǳǊŜ тύΦ 9ǾŜƴ ƛƴ ǘƘŜ 

.!¦ ǎŎŜƴŀǊƛƻΣ ǘŀƛƭǇƛǇŜ /hн ŜƳƛǎǎƛƻƴǎ ŀǊŜ ǊŜŘǳŎŜŘ ōȅ оу҈ 

ƛƴ нлорΣ ǊŜƭŀǝǾŜ ǘƻ мффл ƭŜǾŜƭǎΦ ¢Ƙƛǎ ǊŜŘǳŎǝƻƴ ƛǎ ŀ ǊŜǎǳƭǘ 

ƻŦ ŀƴǝŎƛǇŀǘŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ ŀƴŘ Ŏƻǎǘ ǊŜŘǳŎǝƻƴǎ ƛƴ 9± 

ǘŜŎƘƴƻƭƻƎȅΣ ƛƳǇǊƻǾŜƳŜƴǘǎ ƛƴ L/9 ŜŶŎƛŜƴŎȅΣ ŀƴŘ ŎǳǊǊŜƴǘ 

bŜǿ ¸ƻǊƪ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ŘǊƛǾŜ 9± ŀŘƻǇǝƻƴΦ ¢ƘŜ 

9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ŀƴŘ 9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ 

ǎŎŜƴŀǊƛƻǎ ǊŜǎǳƭǘ ƛƴ ƎǊŜŀǘŜǊ ŜƳƛǎǎƛƻƴǎ ǊŜŘǳŎǝƻƴǎΣ ǿƛǘƘ 

ōƻǘƘ ǎŎŜƴŀǊƛƻǎ ǊŜŘǳŎƛƴƎ /hн ŜƳƛǎǎƛƻƴǎ ōȅ ƴŜŀǊƭȅ нл҈ ƛƴ 

нлнр ŀƴŘ рр҈ ƛƴ нлорΦ CǳǊǘƘŜǊ ƻǳǘ ƛƴ ǘƘŜ ǎǘǳŘȅ ǇŜǊƛƻŘΣ 

ōƻǘƘ ǇƻƭƛŎȅ ǎŎŜƴŀǊƛƻǎ ǊŜŘǳŎŜ /hн ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƻǘƻǊ 

ǾŜƘƛŎƭŜ ǘŀƛƭǇƛǇŜǎ ōȅ ŀǇǇǊƻȄƛƳŀǘŜƭȅ фл҈ ōȅ нлрлΦ ¦ƴŘŜǊ 

ǘƘŜ .!¦Σ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƻǘƻǊ ǾŜƘƛŎƭŜ ǘŀƛƭǇƛǇŜǎ ŘŜŎƭƛƴŜ 

ōȅ Ƨǳǎǘ ст҈ ōȅ нлрлΦ Lƴ ƻǊŘŜǊ ǘƻ ŀŎƘƛŜǾŜ млл҈ ƴŜǘ ȊŜǊƻ 

ŜƳƛǎǎƛƻƴǎ ōȅ нлрл ŜŎƻƴƻƳȅ-ǿƛŘŜΣ ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ ǿƛƭƭ 

ƭƛƪŜƭȅ ƴŜŜŘ ǘƻ ƎŜǘ ŀǎ ŎƭƻǎŜ ǘƻ млл҈ ŘƛǊŜŎǘ ǊŜŘǳŎǝƻƴǎ ŀǎ 

ǇƻǎǎƛōƭŜΣ ƎƛǾŜƴ ǘƘŜ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ōŀǊǊƛŜǊǎ ǘƻ ŘŜŎŀǊōƻƴƛȊƛƴƎ 

ƻǘƘŜǊ ǎŜŎǘƻǊǎΦ  

%6Ó ÁÎÄ ÔÈÅ ÅÌÅÃÔÒÉÃÉÔÙ ÇÒÉÄ 

¦ƴŘŜǊ ŜŀŎƘ ǇǊƻƧŜŎǘŜŘ ǎŎŜƴŀǊƛƻΣ 9±ǎ ŀǊŜ ŜȄǇŜŎǘŜŘ ǘƻ 

ǊŜǉǳƛǊŜ ŀ ǎǳōǎǘŀƴǝŀƭ ŀƳƻǳƴǘ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅΣ ŀƭǘƘƻǳƎƘ ƴƻǘ 

ŦƻǊ ǎŜǾŜǊŀƭ ȅŜŀǊǎΦ CƻǊ ŜȄŀƳǇƭŜΣ ōȅ нлнрΣ ǿŜ ǇǊƻƧŜŎǘ ŀƴ 

ƛƴŎǊŜŀǎŜ ƛƴ ǿƘƻƭŜǎŀƭŜ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǝƻƴ ƻŦ сΦм ¢²Ƙ 

ƛƴ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻΦ tŜǊ ǘƘŜ ŜƴŜǊƎȅ 

ŦƻǊŜŎŀǎǘ ƛƴ b¸L{hΩǎ нлмф DƻƭŘ .ƻƻƪΣ ǘƘƛǎ ǊŜǇǊŜǎŜƴǘǎ ŀ п҈ 

ƛƴŎǊŜŀǎŜ ƛƴ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƴǎǳƳǇǝƻƴ ōȅ нлнрΦму CƻǊ 

ŎƻƳǇŀǊƛǎƻƴΣ b¸L{h ŜǎǝƳŀǘŜŘ ǘƘŀǘ ƘƛǎǘƻǊƛŎŀƭ ŜƭŜŎǘǊƛŎƛǘȅ 

ŎƻƴǎǳƳǇǝƻƴ ŎƘŀƴƎŜŘ о҈ ōŜǘǿŜŜƴ нлмт ŀƴŘ нлмуΦ .ȅ 

нлорΣ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻ ǇǊƻƧŜŎǘǎ ŀƴ 

ƛƴŎǊŜŀǎŜ ƻŦ ƴŜŀǊƭȅ ол ¢²Ƙ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅΣ ƻǊ ŀōƻǳǘ ŀ мт҈ 

ƛƴŎǊŜŀǎŜ ƻǾŜǊ ǿƘŀǘ b¸L{h ǇǊƻƧŜŎǘǎ ŦƻǊ нлорΦ  

LƳǇƻǊǘŀƴǘƭȅΣ ƛŦ bŜǿ ¸ƻǊƪ ŦǳƭŬƭƭǎ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǎŜǘ ƻǳǘ 

ƛƴ ǘƘŜ /[/t! ǘƻ ǘǊŀƴǎƛǝƻƴ ǘƻ млл҈ ŎŀǊōƻƴ-ŦǊŜŜ ŜƭŜŎǘǊƛŎƛǘȅ 

ōȅ нлплΣ ǘƘŜ ŀŘŘƛǝƻƴŀƭ ŘŜƳŀƴŘ ŦƻǊ ŜƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ 9±ǎ 

ǿƛƭƭ ƴƻǘ ǊŜǎǳƭǘ ƛƴ ƛƴŎǊŜƳŜƴǘŀƭ /hн ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ 

ŜƭŜŎǘǊƛŎ ǎŜŎǘƻǊ ƛƴ ǘƘŜ ƭƻƴƎ ǘŜǊƳΦ 

%6Ó ÁÎÄ ÐÕÂÌÉÃ ÈÅÁÌÔÈ 

!ǎ 9±ǎ ǇǊƻƭƛŦŜǊŀǘŜΣ ǘƘŜȅ ŀǾƻƛŘ ƴƻǘ ƻƴƭȅ ŜƳƛǎǎƛƻƴǎ ƻŦ /hнΣ 

ōǳǘ ŀƭǎƻ ƻǘƘŜǊ Ǉƻƭƭǳǘŀƴǘǎ ŘŀƴƎŜǊƻǳǎ ǘƻ ƘǳƳŀƴ ƘŜŀƭǘƘΦ 

aƻǊŜ ǘƘŀƴ мнΦр Ƴƛƭƭƛƻƴ bŜǿ ¸ƻǊƪŜǊǎ όсп҈ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ 

ǇƻǇǳƭŀǝƻƴύ ƭƛǾŜ ƛƴ ŎƻǳƴǝŜǎ ŘŜǎƛƎƴŀǘŜŘ ŀǎ ŦŀƛƭƛƴƎ ǘƻ ƳŜŜǘ 

ƘŜŀƭǘƘ-ōŀǎŜŘ ŀƳōƛŜƴǘ ŀƛǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ǎƳƻƎΦмф 

¢ƘŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ƛǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻǾŜǊ рр҈ ƻŦ 

ǘƻǘŀƭ ƴŀǝƻƴŀƭ ŜƳƛǎǎƛƻƴǎ ƻŦ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎΣ ŀ ǇǊƛƳŀǊȅ 

ǎƳƻƎ ǇǊŜŎǳǊǎƻǊΦнл 

¦ǎƛƴƎ {ȅƴŀǇǎŜΩǎ 9±-w95L ƳƻŘŜƭΣ ǿŜ ŜǎǝƳŀǘŜŘ ǊŜŘǳŎǝƻƴǎ 

ƻŦ ŎǊƛǘŜǊƛŀ Ǉƻƭƭǳǘŀƴǘǎ όŜΦƎΦΣ ǎǳƭŦǳǊ ŘƛƻȄƛŘŜΣ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎΣ 

ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊύ ǊŜǎǳƭǝƴƎ ŦǊƻƳ ŘŜŎǊŜŀǎŜŘ 

ŎƻƳōǳǎǝƻƴ ƻŦ ƎŀǎƻƭƛƴŜ ŀƴŘ ŘƛŜǎŜƭΦ 9ȄǇƻǎǳǊŜ ǘƻ ǘƘŜǎŜ 

Ǉƻƭƭǳǘŀƴǘǎ ǊŜǎǳƭǘǎ ƛƴ ƛƴŎǊŜŀǎŜŘ ŀǎǘƘƳŀ ǊŀǘŜǎΣ ǊŜǎǇƛǊŀǘƻǊȅ 

ƛƭƭƴŜǎǎŜǎΣ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ŀƛƭƳŜƴǘǎΣ ƭƻǎǘ ǿƻǊƪ ŘŀȅǎΣ ŀƴŘ 

ǇǊŜƳŀǘǳǊŜ ŘŜŀǘƘΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ǊŜǇƻǊǘ 

ŦǊƻƳ ǘƘŜ bŜǿ ¸ƻǊƪ {ǘŀǘŜ 5ŜǇŀǊǘƳŜƴǘ ƻŦ tǳōƭƛŎ IŜŀƭǘƘΣ 

ŀǎǘƘƳŀ ǊŀǘŜǎ ŦƻǊ ŀƭƭ ŀƎŜ ƎǊƻǳǇǎ ŀǊŜ ƻƴ ǘƘŜ ǊƛǎŜ ŀƴŘ ŀǎǘƘƳŀ

-ǊŜƭŀǘŜŘ ŜƳŜǊƎŜƴŎȅ Ǿƛǎƛǘǎ ƛƴ ǘƘŜ ǎǘŀǘŜ ǿŜǊŜ ƘƛƎƘŜǊ ǘƘŀƴ 

ǘƘŜ ƴŀǝƻƴŀƭ ŀǾŜǊŀƎŜΦнм 

Note: This figure includes tailpipe emissions from all motor 
vehicles, including LDVs, MDVs, HDVs, and buses. It does 
not include CO2 emissions that may result from charging. 

CƛƎǳǊŜ тΦ aƻǘƻǊ ǾŜƘƛŎƭŜ /hн ŜƳƛǎǎƛƻƴǎ 
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¦ǎƛƴƎ ¦Φ{Φ 9t!Ωǎ /h.w! ƳƻŘŜƭΣ ǿŜ Ŏŀƴ ŜǎǝƳŀǘŜ ŀǾƻƛŘŜŘ 

ƘŜŀƭǘƘ ƛƴŎƛŘŜƴŎŜǎ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƳƻƴŜǝȊŜŘ ōŜƴŜŬǘǎΦнн 

hǾŜǊ ǘƘŜ ŜƴǝǊŜ ǎǘǳŘȅ ǇŜǊƛƻŘ ƻŦ нлнл ǘƻ нлорΣ ǿŜ ŜǎǝƳŀǘŜ 

ǘƘŀǘ ǘƘŜ ƛƴŎǊŜŀǎŜŘ ƴǳƳōŜǊ ƻŦ 9±ǎ ƛƴ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ 

hƴƭȅ ǎŎŜƴŀǊƛƻ όǊŜƭŀǝǾŜ ǘƻ ǘƘŜ .!¦ύ ǿƛƭƭ ŎǳƳǳƭŀǝǾŜƭȅ ŀǾƻƛŘ 

мну ǇǊŜƳŀǘǳǊŜ ŘŜŀǘƘǎΣ ŜƭƛƳƛƴŀǘŜ тоΣулл ǿƻǊƪ ƭƻǎǎ ŘŀȅǎΣ 

ŀƴŘ ǊŜǎǳƭǘ ƛƴ ƳƻƴŜǝȊŜŘ ƘŜŀƭǘƘ ōŜƴŜŬǘǎ ƻŦ ϷмΦо ōƛƭƭƛƻƴ όǎŜŜ 

¢ŀōƭŜ пύΦ  

aŜŀƴǿƘƛƭŜΣ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ 

ǎŎŜƴŀǊƛƻ ǿƛƭƭ ŀǾƻƛŘ ŀ ŎǳƳǳƭŀǝǾŜ мту ǇǊŜƳŀǘǳǊŜ ŘŜŀǘƘǎ 

ŀƴŘ млнΣплл ǿƻǊƪ ƭƻǎǎ ŘŀȅǎΣ ŀƴŘ ǇǊƻŘǳŎŜ ŎǳƳǳƭŀǝǾŜ 

ƘŜŀƭǘƘ ōŜƴŜŬǘǎ ǾŀƭǳŜŘ ŀǘ ϷмΦу ōƛƭƭƛƻƴ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ōƻǘƘ 9± 

ŘŜǇƭƻȅƳŜƴǘ ŀƴŘ ǊŜŘǳŎŜŘ ±a¢Φ ¢Ƙƛǎ ƻƴƭȅ ƛƴŎƭǳŘŜǎ ƘŜŀƭǘƘ 

ōŜƴŜŬǘǎ ƭƛƴƪŜŘ ǘƻ ǊŜŘǳŎǝƻƴǎ ƛƴ ŀƛǊ Ǉƻƭƭǳǝƻƴτƛǘ ŘƻŜǎ ƴƻǘ 

ƛƴŎƭǳŘŜ ǊŜŘǳŎǝƻƴǎ ƛƴ ŘŜŀǘƘǎ ŀƴŘ ƛƴƧǳǊƛŜǎ ǊŜƭŀǘŜŘ ǘƻ ƳƻǘƻǊ 

ǾŜƘƛŎƭŜ ŎƻƭƭƛǎƛƻƴǎΦ ¢ƘŜ ōŜƴŜŬǘǎ ŀǊŜ ƭŀǊƎŜǊ ƛƴ ǘƘŜ 

9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ ǎŎŜƴŀǊƛƻ ōŜŎŀǳǎŜ ǘƘŜ 

±a¢ ǊŜŘǳŎǝƻƴ ƛǎ ŀǇǇƭƛŜŘ ǘƻ ŀƭƭ ǾŜƘƛŎƭŜǎ ŀŎǊƻǎǎ ǘƘŜ ŜȄƛǎǝƴƎ 

ƅŜŜǘ ƻŦ ǾŜƘƛŎƭŜǎ ƻƴ ǘƘŜ ǊƻŀŘ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƘŜƭǇǎ ǘƻ 

ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƻƭŘŜǊ ǾŜƘƛŎƭŜǎΣ ǿƘƛŎƘ ŀǊŜ ǘƘŜ ǿƻǊǎǘ 

ǇƻƭƭǳǘŜǊǎΦ  

Lƴ ŀŘŘƛǝƻƴΣ ǘƘŜ ƴǳƳōŜǊǎ ŘŜǎŎǊƛōŜŘ ƘŜǊŜ ƻƴƭȅ ǉǳŀƴǝŦȅ ǘƘŜ 

ǇǳōƭƛŎ ƘŜŀƭǘƘ ōŜƴŜŬǘǎ ŀŎƘƛŜǾŜŘ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǘƘŜ 

ŘŜŎǊŜŀǎŜŘ ŜƳƛǎǎƛƻƴǎ ƛƴ ŜŀŎƘ ǇƻƭƛŎȅ ǎŎŜƴŀǊƛƻ ǊŜƭŀǝǾŜ ǘƻ 

ǘƘŜ .!¦Τ ƛƴ ŀƭƭ ǎŎŜƴŀǊƛƻǎΣ ǿŜ ƻōǎŜǊǾŜ ŀ ƭŀǊƎŜ ŀƳƻǳƴǘ ƻŦ 

Ǉƻƭƭǳǘŀƴǘ ǊŜŘǳŎǝƻƴǎ ŎŀǳǎŜŘ ōȅ ƻƭŘŜǊΣ ŘƛǊǘȅ ǾŜƘƛŎƭŜǎ 

ŎƻƳƛƴƎ ƻũ ǘƘŜ ǊƻŀŘΦ !ǎ ǘƘŜǎŜ ǾŜƘƛŎƭŜǎ ŀǊŜ ǊŜǝǊŜŘ ƛƴ ŦŀǾƻǊ 

ƻŦ ƴŜǿŜǊΣ ŎƭŜŀƴŜǊ ǾŜƘƛŎƭŜǎ ό9±ǎ ƻǊ ƻǘƘŜǊǿƛǎŜύΣ Ǉƻƭƭǳǝƻƴ ƻŦ 

ǎǳƭŦǳǊ ŘƛƻȄƛŘŜΣ ƴƛǘǊƻƎŜƴ ƻȄƛŘŜǎΣ ŀƴŘ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ǿƛƭƭ 

ōŜ ǊŜŘǳŎŜŘΦ 

%6Ó ÁÎÄ ÔÈÅ ÅÃÏÎÏÍÙ 

¢ǊŀƴǎƛǝƻƴƛƴƎ ŀǿŀȅ Ŧƻǎǎƛƭ ŦǳŜƭ ŘŜǇŜƴŘŜƴŎŜ ŦƻǊ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǿƛƭƭ ǇǊƻǾƛŘŜ ŀ ōƻƻǎǘ ǘƻ bŜǿ ¸ƻǊƪΩǎ 

ŜŎƻƴƻƳȅΦ Lƴ нлмтΣ bŜǿ ¸ƻǊƪ ǿŀǎ ǎƛȄǘƘ ƛƴ ǘƘŜ ƴŀǝƻƴ ƛƴ 

ǘŜǊƳǎ ƻŦ ǘƻǘŀƭ ǇŜǘǊƻƭŜǳƳ ŎƻƴǎǳƳǇǝƻƴΣ ǿƛǘƘ ул҈ ƻŦ ǘƘŜǎŜ 

ŦǳŜƭǎ όǘƻǘŀƭƛƴƎ нлн ōƛƭƭƛƻƴ ōŀǊǊŜƭǎ ƻŦ ƎŀǎƻƭƛƴŜΣ ŘƛŜǎŜƭΣ ŀƴŘ 

ƻǘƘŜǊ ŦǳŜƭǎύ ōǳǊƴŜŘ ƛƴ ǘƘŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊΦно 

±ƛǊǘǳŀƭƭȅ ŀƭƭ ƻŦ ǘƘƛǎ ǇŜǘǊƻƭŜǳƳ ǿŀǎ ŜȄǘǊŀŎǘŜŘ ŀƴŘ ǊŜŬƴŜŘ 

ƻǳǘǎƛŘŜ ƻŦ bŜǿ ¸ƻǊƪΣ ǿƛǘƘ ŜȄǇŜƴŘƛǘǳǊŜǎ ǘƻǘŀƭƛƴƎ Ϸнл 

ōƛƭƭƛƻƴ ƛƴ нлмтΦ .ŜǘǿŜŜƴ нлнл ŀƴŘ нлорΣ ǿŜ ŜǎǝƳŀǘŜ ǘƘŀǘ 

ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ hƴƭȅ ǎŎŜƴŀǊƛƻ ǿƛƭƭ ŎǳƳǳƭŀǝǾŜƭȅ ǊŜŘǳŎŜ 

ŜȄǇŜƴŘƛǘǳǊŜǎ ƻƴ ƻǳǘ-ƻŦ-ǎǘŀǘŜ ƎŀǎƻƭƛƴŜ ŀƴŘ ŘƛŜǎŜƭ ōȅ Ϸол 

ōƛƭƭƛƻƴΣ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ .!¦ ǎŎŜƴŀǊƛƻΦ [ƛƪŜǿƛǎŜΣ ǿŜ 

ŜǎǝƳŀǘŜ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ {ƘƛƊƛƴƎ ǎŎŜƴŀǊƛƻ ǘƻ 

ǊŜŘǳŎŜ ŎǳƳǳƭŀǝǾŜ ŜȄǇŜƴŘƛǘǳǊŜǎ ƻƴ Ŧƻǎǎƛƭ ŦǳŜƭǎ ōȅ Ϸом 

ōƛƭƭƛƻƴΣ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ .!¦ ǎŎŜƴŀǊƛƻΦнп 

!ǎ bŜǿ ¸ƻǊƪ ƳƻǾŜǎ ǘƻ ŀ млл҈ ǊŜƴŜǿŀōƭŜ ŜƭŜŎǘǊƛŎ ƎǊƛŘΣ ǘƘŜ 

ƳŀƧƻǊƛǘȅ ƻŦ ǘƘƛǎ ǇƻǿŜǊ ǿƛƭƭ ŎƻƳŜ ŦǊƻƳ ƛƴ-ǎǘŀǘŜ ǊŜƴŜǿŀōƭŜǎ 

ƭƛƪŜ ǿƛƴŘ ŀƴŘ ǎƻƭŀǊΦ ¢ƘǳǎΣ ŜƭŜŎǘǊƛŦȅƛƴƎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ 

ǿƻǳƭŘ ŀƭƭƻǿ ǘƘŜ ǎǘŀǘŜ ǘƻ ǎƘƛƊ ŜƴŜǊƎȅ ŜȄǇŜƴŘƛǘǳǊŜǎ ŀǿŀȅ 

ŦǊƻƳ ƻǳǘ-ƻŦ-ǎǘŀǘŜ ǇǳǊŎƘŀǎŜǎ ƻŦ ƻƛƭ ǘƻ ƛƴ-ǎǘŀǘŜ ǇǳǊŎƘŀǎŜǎ ƻŦ 

ƭƻŎŀƭƭȅ-ƎŜƴŜǊŀǘŜŘ ŜƭŜŎǘǊƛŎƛǘȅ ŀƴŘ ƪŜŜǇ ǘƘƛǎ ƳƻƴŜȅ ƛƴ ǘƘŜ 

bŜǿ ¸ƻǊƪ ŜŎƻƴƻƳȅΦ 

5ƛǎŎǳǎǎƛƻƴ ŀƴŘ /ƻƴŎƭǳǎƛƻƴǎ 

wŜŘǳŎƛƴƎ ƳƻǘƻǊ ǾŜƘƛŎƭŜ DID ŜƳƛǎǎƛƻƴǎ рр҈ ōȅ нлор ƛǎ 

ŀŎƘƛŜǾŀōƭŜΣ ōǳǘ ƛǘ ǿƛƭƭ ǊŜǉǳƛǊŜ ŦŀǎǘΣ ǎǘǊŀǘŜƎƛŎΣ ŀƴŘ ōƻƭŘ 

ŀŎǝƻƴ ōȅ ǘƘŜ ǎǘŀǘŜΦ !ǘ ǎǘŀƪŜ ŀǊŜ ǘƘŜ ƘŜŀƭǘƘ ŀƴŘ ǿŜƭƭƴŜǎǎ 

ƻŦ Ƴƛƭƭƛƻƴǎ ƻŦ bŜǿ ¸ƻǊƪŜǊǎΣ ōƛƭƭƛƻƴǎ ƻŦ ŘƻƭƭŀǊǎ ƛƴ ǇƻǘŜƴǝŀƭ 

ŦǳŜƭ ŀƴŘ ƘŜŀƭǘƘ ǎŀǾƛƴƎǎΣ ŀƴŘ ǘƘŜ ŀōƛƭƛǘȅ ƻŦ bŜǿ ¸ƻǊƪ ǘƻ 

ŀǾŜǊǘ ŎŀǘŀǎǘǊƻǇƘƛŎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ƻǳǊ 

ŀƴŀƭȅǎƛǎ ƳŀƪŜ ƛǘ ŎƭŜŀǊ ǘƘŀǘ ƛƳƳŜŘƛŀǘŜ ŀŎǝƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ 

ŜƭŜŎǘǊƛŦȅ ŀ ǿƛŘŜ ŀǊǊŀȅ ƻŦ ŘƛũŜǊŜƴǘ ǾŜƘƛŎƭŜ ǘȅǇŜǎΦ hƴƭȅ ǎǳŎƘ 

ŀŎǝƻƴ ǿƛƭƭ ƪŜŜǇ bŜǿ ¸ƻǊƪ ƻƴ ǘǊŀŎƪ ǘƻ ŘŜŎŀǊōƻƴƛȊŜ ōȅ 

нлрлΦ ¢Ƙƛǎ ǘǊŀƴǎƛǝƻƴ ǎƘƻǳƭŘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ōŜƴŜŬǘǎ ƻŦ 

ŜƭŜŎǘǊƛŬŎŀǝƻƴ ŀǊŜ ǎƘŀǊŜŘ Ŝǉǳƛǘŀōƭȅ ōȅ ŀƭƭ ƻŦ bŜǿ ¸ƻǊƪΩǎ 

ǊŜǎƛŘŜƴǘǎΦ 

  
9ƭŜŎǘǊƛŬŎŀǝƻƴ 
hƴƭȅ 

9ƭŜŎǘǊƛŬŎŀǝƻƴ 
ǿƛǘƘ aƻŘŜ 
{ƘƛƊƛƴƎ 

aƻƴŜǝȊŜŘ  
ƘŜŀƭǘƘ ōŜƴŜŬǘǎ 

ϷмΦо ōƛƭƭƛƻƴ ϷмΦу ōƛƭƭƛƻƴ 

!ǾƻƛŘŜŘ ƭƻǎǘ 
ǿƻǊƪ Řŀȅǎ 

тоΣулл млнΣплл 

tǊŜƳŀǘǳǊŜ  
ŘŜŀǘƘǎ ŀǾƻƛŘŜŘ 

мну мту 

¢ŀōƭŜ пΦ /ǳƳǳƭŀǝǾŜ ǎǘŀǘŜǿƛŘŜ ƘŜŀƭǘƘ ōŜƴŜŬǘǎΣ 
нлнл ǘƻ нлорΣ ǊŜƭŀǝǾŜ ǘƻ ǘƘŜ .!¦ ǎŎŜƴŀǊƛƻ  

Note: ñMonetized health benefitsò include direct medical 
and societal costs associated with premature deaths, 
avoided lost work days, and improved public health, pre-
sented in 2018 dollars.  
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"ÕÓÉÎÅÓÓ-ÁÓ-5ÓÕÁÌ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÓÅÃÔÏÒ '(' 

ÒÅÄÕÃÔÉÏÎÓ ÁÒÅ ÉÎÁÄÅÑÕÁÔÅ 

hǳǊ .!¦ ǇǊƻƧŜŎǝƻƴ ǎƘƻǿǎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ŜƳƛǎǎƛƻƴǎ 

ŘŜŎƭƛƴƛƴƎ ǘƘǊƻǳƎƘ нлрл ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ŜȄƛǎǝƴƎ ǇƻƭƛŎƛŜǎ ŀƴŘ 

ǇǊƻƧŜŎǘŜŘ ǘŜŎƘƴƻƭƻƎƛŎŀƭ ŀŘǾŀƴŎŜƳŜƴǘΣ ōǳǘ ǘƘƛǎ ŀƭƻƴŜ ǿƛƭƭ 

ƴƻǘ ōŜ ǎǳŶŎƛŜƴǘ ǘƻ ŜƴǎǳǊŜ bŜǿ ¸ƻǊƪ ƛǎ ƻƴ ǘǊŀŎƪ ǘƻ ŀŎƘƛŜǾŜ 

млл҈ ƴŜǘ ȊŜǊƻ ŜƳƛǎǎƛƻƴǎ ōȅ нлрлΦ DƛǾŜƴ ǘƘŜ ǎƭƻǿ ǊŀǘŜ ƻŦ 

ǾŜƘƛŎƭŜ ǘǳǊƴƻǾŜǊΣ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǉǳƛŎƪƭȅ ƛŘŜƴǝŦȅ ŀ 

ǘǊŀƧŜŎǘƻǊȅ ǘƘŀǘ Ŏŀƴ ƎŜǘ bŜǿ ¸ƻǊƪ ƻƴ ǘǊŀŎƪ ǘƻ ǎǳŎŎŜǎǎŦǳƭƭȅ 

ŀŎƘƛŜǾŜ ƛǘǎ ŎƭƛƳŀǘŜ ŎƻƳƳƛǘƳŜƴǘǎΦ !ǎ ŘƛǎŎǳǎǎŜŘ ōŜƭƻǿΣ ŀƴ 

ƛƴǘŜǊƛƳ ǊŜŘǳŎǝƻƴ ǘŀǊƎŜǘ ƻŦ рр҈ ōȅ нлор ŦƻǊ ƳƻǘƻǊ 

ǾŜƘƛŎƭŜǎ Ŏŀƴ ƘŜƭǇ ŜƴǎǳǊŜ ǘƘŀǘ bŜǿ ¸ƻǊƪ ƛǎ ƻƴ ǘŀǊƎŜǘ ǿƛǘƘ 

ƛǘǎ ƭƻƴƎ-ǘŜǊƳ ƎƻŀƭǎΦ 

2ÅÄÕÃÉÎÇ ÅÍÉÓÓÉÏÎÓ ΧΧϷ ÂÙ ΤΡΥΧ ÉÓ ÐÏÓÓÉÂÌÅ ÁÎÄ 

ÐÕÔÓ .Å× 9ÏÒË ÏÎ ÔÒÁÃË ÔÏ ÍÅÅÔ ÌÏÎÇ-ÔÅÒÍ ÃÌÉÍÁÔÅ 

ÃÏÍÍÉÔÍÅÎÔÓ 

!ŎƘƛŜǾƛƴƎ ǎǳōǎǘŀƴǝŀƭ DID ǊŜŘǳŎǝƻƴǎ ƻǾŜǊ ǘƘŜ ƴŜȄǘ мр 

ȅŜŀǊǎ ƛǎ ŜǎǎŜƴǝŀƭ ŦƻǊ bŜǿ ¸ƻǊƪ ǘƻ ōƻǘƘ ƳŜŜǘ ǘƘŜ ƳŀƴŘŀǘŜ 

ǳƴŘŜǊ /[/t! ŀƴŘ ƘŜƭǇ ŀǾƻƛŘ ŎŀǘŀǎǘǊƻǇƘƛŎ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜΦ 

hǳǊ ƳƻŘŜƭƛƴƎ ǎƘƻǿǎ ǘƘŀǘ ōȅ ŜȄǇŀƴŘƛƴƎ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ŀǊŜ ƛƴ 

ǇƭŀŎŜ ǘƻŘŀȅΣ bŜǿ ¸ƻǊƪ Ŏŀƴ ǊŜŘǳŎŜ DID ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ 

ƳƻǘƻǊ ǾŜƘƛŎƭŜǎ ōȅ рр҈ ŎƻƳǇŀǊŜŘ ǘƻ мффл ƭŜǾŜƭǎ ōȅ нлор 

ŀƴŘ Ǉǳǘ ǘƘŜ ǎǘŀǘŜ ƻƴ ǘǊŀŎƪ ǘƻ ŀŎƘƛŜǾŜ ƛǘǎ ƭƻƴƎ-ǘŜǊƳ ǘŀǊƎŜǘǎΦ 

Lƴ ŀŘŘƛǝƻƴΣ ƻǳǊ ŀƴŀƭȅǎƛǎ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ƳǳƭǝǇƭŜ ǎǳƛǘŜǎ ƻŦ 

ǇƻƭƛŎƛŜǎ Ŏŀƴ ŀŎƘƛŜǾŜ ǘƘŜ нлор ƎƻŀƭΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǇƻƭƛŎƛŜǎ 

ǘƘŀǘ ŀƎƎǊŜǎǎƛǾŜƭȅ ǇǊƻƳƻǘŜ 9±ǎΣ ǎǳŎƘ ŀǎ ǊŜōŀǘŜǎΣ Ǉƻƭƭǳǝƻƴ 

ŦŜŜǎΣ ŀƴŘ ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘƻǎŜ ǘƘŀǘ 

ǊŜŘǳŎŜ ±a¢Φ 

!ÃÔÉÎÇ ÆÁÓÔ ÉÓ ÃÒÉÔÉÃÁÌ ÔÏ ÁÃÈÉÅÖÉÎÇ ÌÏÎÇ-ÔÅÒÍ '(' 

ÒÅÄÕÃÔÉÏÎÓ 

LƴǘŜǊƴŀƭ ŎƻƳōǳǎǝƻƴ ŜƴƎƛƴŜ ǾŜƘƛŎƭŜǎ ǎƻƭŘ ǘƻŘŀȅ ǿƛƭƭ ōŜ ƻƴ 

ǘƘŜ ǊƻŀŘ ŀƴŘ ŜƳƛǘ ŎƭƛƳŀǘŜ-ǿŀǊƳƛƴƎ ŜƳƛǎǎƛƻƴǎ ŦƻǊ мр ǘƻ нл 

ȅŜŀǊǎΣ ƻǊ ƳƻǊŜΦ hǳǊ ǊŜǎŜŀǊŎƘ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ро҈ ƻŦ ŀƭƭ 

[5±ǎ ǎƻƭŘ ƛƴ bŜǿ ¸ƻǊƪ ƛƴ нлнл ǿƛƭƭ ǎǝƭƭ ōŜ ƻƴ ǘƘŜ ǊƻŀŘ ƛƴ 

нлор ŀƴŘ ǘƘŀǘ ƴŜŀǊƭȅ нл҈ ƻŦ ǘƘŜǎŜ ǾŜƘƛŎƭŜǎ ǿƛƭƭ ōŜ ƻƴ ǘƘŜ 

ǊƻŀŘ ƛƴ нлплΦнр !ǘ ǘƘŜ ǎŀƳŜ ǝƳŜΣ ƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ƳŀǊƪŜǘ 

ǎƘŀǊŜ ƻŦ 9±ǎ ǿƛƭƭ ǘŀƪŜ ǝƳŜΣ ƛƴ ƭŀǊƎŜ ǇŀǊǘ ōŜŎŀǳǎŜ ƻŦ ǘƘŜ 

ƘƛƎƘŜǊ ǳǇŦǊƻƴǘ Ŏƻǎǘǎ ƻŦ ǘƘŜǎŜ ǾŜƘƛŎƭŜǎ ǘƻŘŀȅΦ Lƴ ƻǊŘŜǊ ǘƻ 

ǊŜŘǳŎŜ DID ŜƳƛǎǎƛƻƴǎ ōȅ рр҈ ōȅ нлорΣ bŜǿ ¸ƻǊƪ ǿƛƭƭ 

ƴŜŜŘ ǘƻ ƛƴǾŜǎǘ ƛƴ ŀƎƎǊŜǎǎƛǾŜ ǇƻƭƛŎƛŜǎ ǘƻ ƻǾŜǊŎƻƳŜ ǘƘƛǎ Ŏƻǎǘ 

ōŀǊǊƛŜǊΣ ǎǳŎƘ ŀǎ ŜŀǎƛƴƎ ǘƘŜ ǇƘŀǎŜ-ƻǳǘ ƻŦ ǘƘŜ ϷтΣрлл ŦŜŘŜǊŀƭ 

ǘŀȄ ŎǊŜŘƛǘ ŦƻǊ 9±ǎ ŀƴŘ ǿƛŘŜƴƛƴƎ ǘƘŜ ƻƴƎƻƛƴƎ ǎŀǾƛƴƎǎ 

ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ 9± ƻǇŜǊŀǝƻƴ όŜΦƎΦΣ ŦǳŜƭƛƴƎ ŀƴŘ 

ƳŀƛƴǘŜƴŀƴŎŜ ǎŀǾƛƴƎǎύΦ bŜǿ ¸ƻǊƪ ǎƘƻǳƭŘ ŀƭǎƻ ŘƻǳōƭŜ-Řƻǿƴ 

ƻƴ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ƘŜƭǇ 9±ǎ ŎƻƳǇŜǘŜ ǿƛǘƘ ƳƻǊŜ ƳŀǘǳǊŜ L/9 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ōȅ ƛƳǇǊƻǾƛƴƎ ŎƘŀǊƎƛƴƎ ŀǾŀƛƭŀōƛƭƛǘȅ ŀƴŘ 

ǊŜŘǳŎƛƴƎ ǊŀƴƎŜ ŀƴȄƛŜǘȅ ŀƳƻƴƎ ǇƻǘŜƴǝŀƭ 9± ŀŘƻǇǘŜǊǎ ǿƘƻ 

ŀǊŜ ǳƴŦŀƳƛƭƛŀǊ ǿƛǘƘ ǘƘŜ ǘŜŎƘƴƻƭƻƎȅΩǎ ǊŜŀƭ ƻǊ ǇŜǊŎŜƛǾŜŘ 

ƭƛƳƛǘŀǝƻƴǎΦ  

CǳǊǘƘŜǊƳƻǊŜΣ bŜǿ ¸ƻǊƪ Ŏŀƴ ŜȄǇŀƴŘ ƻƴ ǇƻƭƛŎƛŜǎ ǘƘŀǘ Ǉǳǘ ŀ 

ǇǊƛŎŜ ƻƴ /hнΣ ǎǳŎƘ ŀǎ ǘƘǊƻǳƎƘ ǘǊŀŘƛǝƻƴŀƭ ƎŀǎƻƭƛƴŜ ǘŀȄŜǎΣ 

ǇŀǊǝŎƛǇŀǝƻƴ ƛƴ ǘƘŜ ǊŜƎƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘŀǝƻƴ ŀƴŘ /ƭƛƳŀǘŜ 

LƴƛǝŀǝǾŜ ό¢/LύΣ ƻǘƘŜǊ ŎŀǊōƻƴ ǇǊƛŎƛƴƎ ƳŜŎƘŀƴƛǎƳǎΣ ƻǊ 

ǇǊƻƎǊŀƳǎ ƭƛƪŜ bŜǿ ¸ƻǊƪ /ƛǘȅΩǎ ǇǊƻǇƻǎŜŘ ŎƻƴƎŜǎǝƻƴ 

ǇǊƛŎƛƴƎΦ {ǿƛƊ ŘŜǇƭƻȅƳŜƴǘ ƻŦ ǘƘŜǎŜ ǘȅǇŜǎ ƻŦ ǇǊƻƎǊŀƳǎ Ŏŀƴ 

ƘŜƭǇ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ǊŀƛǎŜ ǊŜǾŜƴǳŜ ŦƻǊ ǇƻƭƛŎƛŜǎ ǎǳŎƘ ŀǎ 9± 

ǊŜōŀǘŜǎ ŀƴŘ ŘƛǎƛƴŎŜƴǝǾƛȊŜ ǊŜƭƛŀƴŎŜ ƻƴ Ŧƻǎǎƛƭ ŦǳŜƭ-ǇƻǿŜǊŜŘ 

ǾŜƘƛŎƭŜǎΦ  

2ÅÄÕÃÉÎÇ ÍÏÔÏÒ ÖÅÈÉÃÌÅ ÅÍÉÓÓÉÏÎÓ ΧΧϷ ÂÙ ΤΡΥΡ ÃÁÎ 

ÐÒÏÄÕÃÅ ÅÃÏÎÏÍÉÃ ÁÎÄ ÐÕÂÌÉÃ ÈÅÁÌÔÈ ÂÅÎÅǢÔÓ 

!ƎƎǊŜǎǎƛǾŜƭȅ ǊŜŘǳŎƛƴƎ ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ƳƻǘƻǊ ǾŜƘƛŎƭŜ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ƛƴ bŜǿ ¸ƻǊƪ {ǘŀǘŜ ǿƛƭƭ ƘŀǾŜ Ŏƻ-ōŜƴŜŬǘǎ 

ōŜȅƻƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ƳƛǝƎŀǝƻƴΦ .ǳǊƴƛƴƎ Ŧƻǎǎƛƭ ŦǳŜƭǎ ƛƴ 

Emissions from other vehicles 

Non-motor vehicles create another major obstacle to 

the decarbonization of the transportation sector. 

These vehicles include airplanes, boats, and trains. In 

recent years, they have represented about one-

quarter of all transportation sector emissions. Of this 

non-motor vehicle fraction, airplanes make up the 

lionôs share of emissions in New Yorkð75 to 80% in 

recent years. As domestic and international air travel 

increases, airplanes are projected to account for 85% 

of non-motor vehicle GHG emissions by 2035. Cur-

rently, there are few commercially viable technologies 

to decarbonize airplanes, outside of mode-shifting to 

other forms of transportation (e.g., Amtrak). In order 

to achieve higher levels of economy-wide emission 

reductions, more investment will be needed to devel-

op low-carbon alternatives that move people across 

long distances. 
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ƳƻǘƻǊ ǾŜƘƛŎƭŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǇǊƻŘǳŎŜǎ ƘŜŀƭǘƘ-ŘŀƳŀƎƛƴƎ 

ǘŀƛƭǇƛǇŜ ǇƻƭƭǳǘŀƴǘǎΣ ƭŜŀŘƛƴƎ ǘƻ ƭƻǎǘ ǿƻǊƪ ŘŀȅǎΣ ƛƭƭƴŜǎǎΣ ŀƴŘ 

ŘŜŀǘƘ ŀƴŘ ŎƻǎǝƴƎ ōƛƭƭƛƻƴǎ ƻŦ ŘƻƭƭŀǊǎ ƛƴ ƘŜŀƭǘƘŎŀǊŜ ŎƻǎǘǎΦ 

bŜǿ ¸ƻǊƪŜǊǎ ǎǇŜƴŘ Ϸнл ōƛƭƭƛƻƴ ŜŀŎƘ ȅŜŀǊ ƻƴ ƎŀǎƻƭƛƴŜ ŀƴŘ 

ŘƛŜǎŜƭ ǘƻ ǇƻǿŜǊ ǘƘŜƛǊ ǾŜƘƛŎƭŜǎΣ ǾƛǊǘǳŀƭƭȅ ŀƭƭ ƻŦ ǿƘƛŎƘ ƛǎ 

ǇǊƻŘǳŎŜŘ ŀƴŘ ǊŜŬƴŜŘ ƻǳǘǎƛŘŜ ƻŦ ǘƘŜ ǎǘŀǘŜΦ 9ƭŜŎǘǊƛŎ 

ǾŜƘƛŎƭŜǎ ŀǾƻƛŘ ǘƘŜǎŜ ŘŜǾŀǎǘŀǝƴƎ ƘŜŀƭǘƘ ƛƳǇŀŎǘǎΣ ǿƛǘƘ ǘƘŜ 

ŀƎƎǊŜǎǎƛǾŜ ǇƻƭƛŎƛŜǎ ƳƻŘŜƭŜŘ ƘŜǊŜ ǇǊƻŘǳŎƛƴƎ ϷмΦо ǘƻ ϷмΦу 

ōƛƭƭƛƻƴ ƛƴ ǇǳōƭƛŎ ƘŜŀƭǘƘ ōŜƴŜŬǘǎΦ ¢ƘŜǎŜ ǎŀƳŜ ǇƻƭƛŎƛŜǎ Ŏŀƴ 

ǎƘƛƊ ǘƘŜ ƅƻǿ ƻŦ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŘƻƭƭŀǊǎ ŦǊƻƳ ƻǳǘ-ƻŦ-ǎǘŀǘŜ 

ƻƛƭ ǘƻ ƛƴ-ǎǘŀǘŜ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŀƴŘ ƛƴ-ǎǘŀǘŜ ƧƻōǎΣ ŀƴŘ Ŏŀƴ 

ǊŜŘǳŎŜ ƎŀǎƻƭƛƴŜ ŀƴŘ ŘƛŜǎŜƭ ŜȄǇŜƴŘƛǘǳǊŜǎ ƻŦ Ϸол ōƛƭƭƛƻƴ ƻǊ 

ƳƻǊŜ ŦǊƻƳ нлнл ǘƻ нлорΦ 

#ÌÅÁÎ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÐÏÌÉÃÉÅÓ ÍÕÓÔ ÂÅ ÅÑÕÉÔÁÂÌÅ 

!ǎ bŜǿ ¸ƻǊƪ ƳƻǾŜǎ ǘƻ ŘŜŎŀǊōƻƴƛȊŜ ƛǘǎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ 

ǎŜŎǘƻǊΣ ƛƳǇŀŎǘǎ ƻƴ ƭƻǿ ƛƴŎƻƳŜ ŎƻƳƳǳƴƛǝŜǎ ŀƴŘ 

ŎƻƳƳǳƴƛǝŜǎ ƻŦ ŎƻƭƻǊ ǎƘƻǳƭŘ ōŜ ŎŀǊŜŦǳƭƭȅ ŎƻƴǎƛŘŜǊŜŘ ǘƻ 

ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǘǊŀƴǎƛǝƻƴ ƛǎ ƳŀŘŜ Ŝǉǳƛǘŀōƭȅ ŦƻǊ ŀƭƭ 

ǊŜǎƛŘŜƴǘǎΦ 

CƛǊǎǘΣ ǇƻƭƛŎȅƳŀƪŜǊǎ Ŏŀƴ ƳŀƪŜ ǘƘŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ ƻŦ ǾŜƘƛŎƭŜǎ 

ǘƘŀǘ ŜƳƛǘ ŎǊƛǘŜǊƛŀ Ǉƻƭƭǳǘŀƴǘǎ ŀ ǇǊƛƻǊƛǘȅ ƛƴ ƭƻǿ ƛƴŎƻƳŜ 

ŎƻƳƳǳƴƛǝŜǎ ŀƴŘ ŎƻƳƳǳƴƛǝŜǎ ƻŦ ŎƻƭƻǊ ǘƘŀǘ ŀǊŜ 

ŘƛǎǇǊƻǇƻǊǝƻƴŀǘŜƭȅ ōǳǊŘŜƴŜŘ ōȅ ŀƛǊ ǇƻƭƭǳǝƻƴΦ  ! нлмф 

ŀƴŀƭȅǎƛǎ ōȅ ǘƘŜ ¦ƴƛƻƴ ƻŦ /ƻƴŎŜǊƴŜŘ {ŎƛŜƴǝǎǘǎ ǝǘƭŜŘ 

LƴŜǉǳƛǘŀōƭŜ 9ȄǇƻǎǳǊŜ ǘƻ !ƛǊ tƻƭƭǳǝƻƴ ŦǊƻƳ ±ŜƘƛŎƭŜǎ ŦƻǳƴŘ 

ǘƘŀǘ bŜǿ ¸ƻǊƪŜǊǎ ǿƘƻ ƛŘŜƴǝŦȅ ŀǎ !ǎƛŀƴ !ƳŜǊƛŎŀƴΣ [ŀǝƴƻΣ 

!ŦǊƛŎŀƴ !ƳŜǊƛŎŀƴΣ ƻǊ άƻǘƘŜǊ ǊŀŎŜέ όƴƻǘ ǿƘƛǘŜύ ŀǊŜ ŜȄǇƻǎŜŘ 

ǘƻ ну ǘƻ пт҈ ƳƻǊŜ ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ Ǉƻƭƭǳǝƻƴ ŦǊƻƳ ŎŀǊǎΣ 

ǘǊǳŎƪǎΣ ŀƴŘ ōǳǎŜǎ ǘƘŀƴ ǿƘƛǘŜ bŜǿ ¸ƻǊƪŜǊǎΦнс 9ȄǇƻǎǳǊŜ ǘƻ 

ǇŀǊǝŎǳƭŀǘŜ ƳŀǧŜǊ ƻƊŜƴ ƛƴŎǊŜŀǎŜǎ ŀǎǘƘƳŀ ǊŀǘŜǎΣ 

ǊŜǎǇƛǊŀǘƻǊȅ ŀƛƭƳŜƴǘǎΣ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ƛǎǎǳŜǎΣ ŀƴŘ ŜǾŜƴ 

ǇǊŜƳŀǘǳǊŜ ŘŜŀǘƘΦ hǘƘŜǊ ǎǘǳŘƛŜǎ ƘŀǾŜ ŦƻǳƴŘ ǘƘŀǘ ŎƘƛƭŘǊŜƴΣ 

ŀƴŘ ƛƴ ǇŀǊǝŎǳƭŀǊ ǇƻƻǊ ŎƘƛƭŘǊŜƴΣ ōŜŀǊ ǘƘŜ ōǊǳƴǘ ƻŦ ŘƛǎŜŀǎŜǎ 

ƭƛƴƪŜŘ ǘƻ ōǳǊƴƛƴƎ Ŧƻǎǎƛƭ ŦǳŜƭǎΦнт [ƻǿ-ƛƴŎƻƳŜ bŜǿ ¸ƻǊƪŜǊǎ 

ŀƴŘ ŎƻƳƳǳƴƛǝŜǎ ƻŦ ŎƻƭƻǊ ŀǊŜ ŘƛǎǇǊƻǇƻǊǝƻƴŀǘŜƭȅ ƭƛƪŜƭȅ ǘƻ 

ōŜ ŜȄǇƻǎŜŘ ǘƻ ǘƘŜǎŜ Ǉƻƭƭǳǘŀƴǘǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ƭƛǾƛƴƎ ƛƴ ŎƭƻǎŜ 

ǇǊƻȄƛƳƛǘȅ ǘƻ ƳŀƧƻǊ ǘǊŀƴǎƛǘ ŎƻǊǊƛŘƻǊǎΣ ǎǳŎƘ ŀǎ ŎƻƴƎŜǎǘŜŘ 

ƘƛƎƘǿŀȅǎΣ ǘǊǳŎƪƛƴƎ ǊƻŀŘǎΣ ŀƴŘ ōǳǎ ǊƻǳǘŜǎΦ .ȅ ŦƻŎǳǎƛƴƎ ƻƴ 

ǘƘŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ ƻŦ ǾŜƘƛŎƭŜǎ ǳǎƛƴƎ ǘƘŜǎŜ ǊƻŀŘǎ όǎǳŎƘ ŀǎ 

ǎƘƻǊǘ-Ƙŀǳƭ ǘǊǳŎƪǎ ŀƴŘ ǘǊŀƴǎƛǘ ōǳǎŜǎύΣ bŜǿ ¸ƻǊƪ Ŏŀƴ 

ǇǊƛƻǊƛǝȊŜ ǊŜŘǳŎƛƴƎ ǘƘŜ ŜƳƛǎǎƛƻƴ ƻŦ ŎǊƛǘŜǊƛŀ Ǉƻƭƭǳǘŀƴǘǎ ƛƴ 

ŀǊŜŀǎ ǿƘŜǊŜ ǘƘŜȅ ƘŀǾŜ ōŜŜƴ ƘƛǎǘƻǊƛŎŀƭƭȅ ǇǊŜǾŀƭŜƴǘΦ 

{ŜŎƻƴŘΣ ǊŜǾŜƴǳŜ ŦǊƻƳ Ǉƻƭƭǳǝƻƴ ŦŜŜǎ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ 

ƛƳǇǊƻǾŜ ǘǊŀƴǎǇƻǊǘŀǝƻƴ Ŝǉǳƛǘȅ ŦƻǊ ŘƛǎŀŘǾŀƴǘŀƎŜŘ 

ŎƻƳƳǳƴƛǝŜǎΦ [ŀǊƎŜ ŀƴŘ ǎǳŘŘŜƴ ƛƴŎǊŜŀǎŜǎ ǘƻ Ǉƻƭƭǳǝƻƴ 

ŦŜŜǎ ŎƻǳƭŘ ƘǳǊǘ ǘƘƻǎŜ ǿƛǘƘ ŀƴ ƻƭŘŜǊΣ ƛƴŜŶŎƛŜƴǘ ǾŜƘƛŎƭŜ ŀƴŘ 

ƭƛƳƛǘŜŘ ƳŜŀƴǎ ǘƻ ǇǳǊŎƘŀǎŜ ŀ ƴŜǿΣ ŎƭŜŀƴŜǊ 9±Φ wŜǾŜƴǳŜ 

ŦǊƻƳ ǘƘŜǎŜ ŦŜŜǎ ŎƻǳƭŘ ŦǳƴŘ ƛƳǇǊƻǾŜŘ ǘǊŀƴǎƛǘ ǎŜǊǾƛŎŜ ŀƴŘ 

ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŎƻƴǎǘǊǳŎǝƻƴ ƻŦ ŎƘŀǊƎƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ƛƴ 

ŘƛǎŀŘǾŀƴǘŀƎŜŘ ŎƻƳƳǳƴƛǝŜǎΣ ŎƻƴǎǘǊǳŎǝƻƴ ƻŦ ŀũƻǊŘŀōƭŜ 

ƘƻǳǎƛƴƎ ƛƴ ǿŀƭƪŀōƭŜ ŀƴŘ ǘǊŀƴǎƛǘ-ƻǊƛŜƴǘŜŘ ƭƻŎŀǝƻƴǎΣ ƻǊ 

ǎǳōǎƛŘƛȊŜŘ ŜƭŜŎǘǊƛŎ ŎŀǊ-ǎƘŀǊƛƴƎ ŀŎŎŜǎǎ ǘƻ ǎǳǇǇƭŜƳŜƴǘ 

ǘǊŀƴǎƛǘ ŦƻǊ ƭƻǿ-ƛƴŎƻƳŜ ƘƻǳǎŜƘƻƭŘǎΦ Lƴ ŀŘŘƛǝƻƴΣ ǇƻƭƛŎƛŜǎ 

ƭƛƪŜ /ŀƭƛŦƻǊƴƛŀΩǎ 9ƴƘŀƴŎŜŘ CƭŜŜǘ aƻŘŜǊƴƛȊŀǝƻƴ tǊƻƎǊŀƳ 

ό9Catύτŀ ǎŎǊŀǇ-ŀƴŘ-ǊŜǇƭŀŎŜ ǇǊƻƎǊŀƳ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ 

ŦŜŘŜǊŀƭ ά/ŀǎƘ CƻǊ /ƭǳƴƪŜǊǎέ ǇǊƻƎǊŀƳτǇǊƻǾƛŘŜ ƛƴŎǊŜŀǎƛƴƎ 

ǊŜōŀǘŜǎ ŦƻǊ ƭƻǿŜǊ-ƛƴŎƻƳŜ ŘǊƛǾŜǊǎ ŀƴŘ ǊŜƳƻǾŜ ǘƘŜ ŘƛǊǝŜǎǘ 

ǾŜƘƛŎƭŜǎ ŦǊƻƳ ǘƘŜ ǊƻŀŘ ŜŀǊƭƛŜǊ ǘƘŀƴ ǘƘŜȅ ƳƛƎƘǘ ƻǘƘŜǊǿƛǎŜ 

How much do fees on gasoline cost drivers? 

Today, many EVs may have a higher upfront cost than 

a comparable ICE vehicle. However, EVs are typically 

less costly to fuel than comparable ICE vehicles. For 

example, we estimate that a new passenger ICE vehi-

cle purchased in New York in 2018 would require about 

$90 per month in gasoline expenditures while a com-

parable EV would cost about $50 per month in electric-

ity purchases. In our Electrification Only scenario, we 

estimate that in 2035 a new ICE passenger car would 

require about $115 of gasoline per month. Meanwhile, 

the electricity to charge a comparable new EV would 

cost just $45 per month. 

In both policy cases, we assume new fees on polluters 

are established to incentivize a shift toward cleaner 

vehicles. These fees, totaling about $14 per month per 

ICE vehicle by 2035, could be part of any number of 

mechanisms. Here, they are modeled in part based on 

estimates from modeling New Yorkôs participation in 

the TCI. Funds raised from these incremental fees 

could accelerate the clean energy transition by sup-

porting EV rebates or ñCash for Clunkersò programs, 

construction of charging stations, or improving bicycle, 

pedestrian, and public transit infrastructure.  



{ȅƴŀǇǎŜ 9ƴŜǊƎȅ 9ŎƻƴƻƳƛŎǎΣ LƴŎΦ              мт 

ǊŜǝǊŜΦну {ǳŎƘ ǇǊƻƎǊŀƳǎ Ƴŀȅ ōŜ ŜǎǇŜŎƛŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ŦƻǊ 

bŜǿ ¸ƻǊƪΩǎ ǊǳǊŀƭ ŎƻƳƳǳƴƛǝŜǎΣ ǿƘŜǊŜ ƭƻǿ-ŎŀǊōƻƴ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŀƭǘŜǊƴŀǝǾŜǎ Ƴŀȅ ōŜ ƳƻǊŜ Ŏƻǎǘƭȅ ƻǊ ŦŀŎŜ 

ǇƻƭƛǝŎŀƭ ƻōǎǘŀŎƭŜǎΦ 

CǳǊǘƘŜǊƳƻǊŜΣ ŎŀǊŜ ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǇƻƭƛŎƛŜǎ 

ǘŀǊƎŜǝƴƎ ƭŀƴŘ ǳǎŜ ŀƴŘ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŀǊŜ ŘŜǎƛƎƴŜŘ 

ǿƛǘƘ ŀƴ Ŝǉǳƛǘȅ ƭŜƴǎΦ ²ƘƛƭŜ ŜȄǇŀƴŘŜŘ Ƴŀǎǎ ǘǊŀƴǎƛǘΣ 

ƛƳǇǊƻǾŜŘ ǇŜŘŜǎǘǊƛŀƴ ŀƴŘ ŎȅŎƭƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ŀƴŘ 

ǘǊŀƴǎƛǘ-ƻǊƛŜƴǘŜŘ ŘŜǾŜƭƻǇƳŜƴǘ ǊŜŘǳŎŜ /hн ŜƳƛǎǎƛƻƴǎ ŀƴŘ 

ƛƳǇǊƻǾŜ ƭƛǾŀōƛƭƛǘȅΣ ǿƛǘƘƻǳǘ ǎŀŦŜƎǳŀǊŘǎ ǘƘŜȅ Ƴŀȅ ƎŜƴǘǊƛŦȅ 

ŎƻƳƳǳƴƛǝŜǎ ŀƴŘ ŘƛǎǇƭŀŎŜ ƭƻǿŜǊ-ƛƴŎƻƳŜ ǊŜǎƛŘŜƴǘǎΦ !ǎ 

ǇƻƭƛŎƛŜǎ ŀǊŜ ŘŜǇƭƻȅŜŘ ǘƻ ŜƴŎƻǳǊŀƎŜ ƭƻǿ-ŎŀǊōƻƴ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴΣ ǇƻƭƛŎȅƳŀƪŜǊǎ Ƴŀȅ ŀƭǎƻ ƴŜŜŘ ǘƻ ƛƳǇƭŜƳŜƴǘ 

ǇŀǊŀƭƭŜƭ ǇƻƭƛŎƛŜǎ ŦƻǊ ŀũƻǊŘŀōƭŜ ƘƻǳǎƛƴƎ ŀƴŘ ǊŜƴǘ 

ǎǘŀōƛƭƛȊŀǝƻƴ ǘƻ ŜƴǎǳǊŜ ŀŎŎŜǎǎ ǘƻ ƭƛǾŀōƭŜ ŎƻƳƳǳƴƛǝŜǎΦ 

¦ƴŘŜǊ ǘƘŜ /[/t!Σ ŘƛǎŀŘǾŀƴǘŀƎŜŘ ŎƻƳƳǳƴƛǝŜǎ ŀǊŜ 

ǊŜǉǳƛǊŜŘ ǘƻ ǊŜŎŜƛǾŜ ор-пл҈ ƻǊ ƳƻǊŜ ƻŦ ǘƘŜ ƻǾŜǊŀƭƭ ōŜƴŜŬǘǎ 

ƻŦ ǎǇŜƴŘƛƴƎ ƻƴ ǇǊƻƧŜŎǘǎ ƻǊ ƛƴǾŜǎǘƳŜƴǘǎΣ ƛƴŎƭǳŘƛƴƎ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǇǊƻƧŜŎǘǎΦ tƻƭƛŎȅ ŘŜŎƛǎƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ ǘƘƻǎŜ 

ŘŜǘŜǊƳƛƴƛƴƎ ǿƘŜǊŜ /[/t!-ǊŜƭŀǘŜŘ ǇǊƻƧŜŎǘǎ ǿƛƭƭ ōŜ 

ƛƳǇƭŜƳŜƴǘŜŘΣ ǎƘƻǳƭŘ ōŜ ƳŀŘŜ ōȅ ŜƴƎŀƎƛƴƎ ǊŜǎƛŘŜƴǘǎ ŜŀǊƭȅ 

ŀƴŘ ƻƊŜƴ ǘƻ ƛŘŜƴǝŦȅ ǇǊƛƻǊƛǝŜǎ ŀƴŘ ǎƘŀǇŜ ǇƭŀƴǎΦ ¢ƘŜ /[/t! 

ŀƭǎƻ ǊŜǉǳƛǊŜǎ ǘƘŀǘ bŜǿ ¸ƻǊƪ ŎǊŜŀǘŜ ŀ ƴŜǿ άŎƻƳƳǳƴƛǘȅ ŀƛǊ 

ƳƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳέ ǘƘŀǘ ǿƛƭƭ ǘǊŀŎƪ ǇǊƻƎǊŜǎǎ ƻƴ 

ŘƛƳƛƴƛǎƘƛƴƎ ƭƻŎŀƭ ŀƛǊ ǇƻƭƭǳǝƻƴΦ ¦ƴŘŜǊ ǘƘƛǎ ǇǊƻƎǊŀƳΣ ǘƘŜ 

/ƭƛƳŀǘŜ WǳǎǝŎŜ ²ƻǊƪƛƴƎ DǊƻǳǇ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ǘƘŜ /[/t! 

Ƴǳǎǘ ƛŘŜƴǝŦȅ ƘƛƎƘ-Ǌƛǎƪ ŎƻƳƳǳƴƛǝŜǎΣ ƳƻƴƛǘƻǊ ŀƛǊ ǉǳŀƭƛǘȅ ƛƴ 

ǘƘŜǎŜ ŎƻƳƳǳƴƛǝŜǎ ŦƻǊ ŜȄǇƻǎǳǊŜ ǘƻ Ǉƻƭƭǳǘŀƴǘǎ ŦǊƻƳ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ŀƴŘ ƻǘƘŜǊ ǎƻǳǊŎŜǎΣ ŀƴŘ ŎǊŜŀǘŜ ŀƴŘ 

ƛƳǇƭŜƳŜƴǘ ǎǘǊŀǘŜƎƛŜǎ ǘƻ ƛƳǇǊƻǾŜ ŀƛǊ ǉǳŀƭƛǘȅΦ ¢ƘŜǎŜ 

ǇǊƻƎǊŀƳǎ Ŏŀƴ ƘŜƭǇ ŜƴǎǳǊŜ ǘƘŀǘ ǇƻƭƛŎƛŜǎ ŀƛƳŜŘ ŀǘ ŀŎƘƛŜǾƛƴƎ 

ǎƛƎƴƛŬŎŀƴǘ ǊŜŘǳŎǝƻƴǎ ƛƴ ŜƳƛǎǎƛƻƴǎ ŀǊŜ ŀƭǎƻ ǇǊƻŘǳŎƛƴƎ Ŏƻ-

ōŜƴŜŬǘǎ ŦƻǊ ƘŜŀƭǘƘ ŀƴŘ ŜǉǳƛǘȅΦ  

-ÏÖÉÎÇ ÔÏ×ÁÒÄ %6Ó ÉÓ ÅÓÓÅÎÔÉÁÌ  

aƻǾƛƴƎ ǘƻǿŀǊŘ 9±ǎ ƛǎ ŜǎǎŜƴǝŀƭΣ ŜǾŜƴ ƛŦ bŜǿ ¸ƻǊƪ ǇǳǊǎǳŜǎ 

ǇƻƭƛŎƛŜǎ ǘƻ ǊŜŘǳŎŜ ǘƘŜ ǘƻǘŀƭ ŀƳƻǳƴǘ ƻŦ ƳƛƭŜǎ ŘǊƛǾŜƴ ƛƴ ǘƘŜ 

ǎǘŀǘŜΦ tƻƭƛŎƛŜǎ ǘƘŀǘ ǊŜŘǳŎŜ ±a¢ ōȅ р҈ ŜŀŎƘ ŘŜŎŀŘŜ Ŏŀƴ 

ǊŜŘǳŎŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ослΣллл ŜƭŜŎǘǊƛŎ [5±ǎΣ ŀǎ ŎƻƳǇŀǊŜŘ 

ǘƻ ŀ ǎŎŜƴŀǊƛƻ ǿƘŜǊŜ ǘƘƻǎŜ ǎŀƳŜ ±a¢ ǊŜŘǳŎǝƻƴǎ ŀǊŜ ƴƻǘ 

ǊŜŀƭƛȊŜŘΦ IƻǿŜǾŜǊΣ ŜǾŜƴ ƛƴ ǘƘŜ 9ƭŜŎǘǊƛŬŎŀǝƻƴ ǿƛǘƘ aƻŘŜ 

{ƘƛƊƛƴƎ ǎŎŜƴŀǊƛƻΣ ǘƻ ōŜ ƻƴ ǘǊŀŎƪ ǘƻ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ рр҈ 

ōȅ нлорΣ ǘǿƻ Ƴƛƭƭƛƻƴ ƳƻǊŜ ŜƭŜŎǘǊƛŎ [5±ǎ Ƴǳǎǘ ōŜ ƻƴ ǘƘŜ 

ǊƻŀŘ ƛƴ нлор ǘƘŀƴ ƛƴ ǘƘŜ .!¦Φ ¢ƻ ǊŜŀŎƘ ǘƘŀǘ ƴǳƳōŜǊΣ bŜǿ 

¸ƻǊƪ ǿƛƭƭ ƴŜŜŘ ŀƎƎǊŜǎǎƛǾŜ ǇƻƭƛŎƛŜǎ ǘƻ ǇǊƻƳƻǘŜ 9± ŀŘƻǇǝƻƴΣ 

ōŜŎŀǳǎŜ ǘƘŜǊŜ ǿƛƭƭ ǎǝƭƭ ƭƛƪŜƭȅ ōŜ ǘƻƻ ƳǳŎƘ ŘǊƛǾƛƴƎ ƛƴ нлор 

ǘƻ ƛƎƴƻǊŜ ǘƘŜ ƴŜŜŘ ŦƻǊ ŀ ƴŜŀǊ-ǘƻǘŀƭ ŜƭŜŎǘǊƛŬŎŀǝƻƴ ƻŦ ƴŜǿ 

ǾŜƘƛŎƭŜ ǎŀƭŜǎΦ 

aƻǊŜƻǾŜǊΣ bŜǿ ¸ƻǊƪ ƴŜŜŘǎ ǘƻ ŜƭŜŎǘǊƛŦȅ ōŜȅƻƴŘ [5±ǎΦ 

¢ƻŘŀȅΣ нл҈ ƻŦ ƳƻǘƻǊ ǾŜƘƛŎƭŜ /hн ŜƳƛǎǎƛƻƴǎ ƛƴ bŜǿ ¸ƻǊƪ 

ŎƻƳŜ ŦǊƻƳ a5±ǎΣ I5±ǎΣ ƻǊ ōǳǎŜǎΦ ²ƛǘƘ ǘƘŜ ŜȄŎŜǇǝƻƴǎ ƻŦ 

Other potential policy levers 

This report highlights several policy levers available to 

New York, but the set of policies analyzed here is by 

no means exhaustive. We have modeled our two sce-

narios based on expansions of policies that are already 

in use or under design in the state. Instead of imple-

menting this specific policy portfolio, New York could 

choose a combination of these with other similarly or 

more aggressive and comprehensive policies. Several 

other alternatives could include: 

ICE vehicle or all-vehicle exclusion zones 

(highway lanes, city and town centers, etc.): Ex-

clusion zones can reduce the local air pollution in popu-

lated urban environments, where pollution impacts the 

largest numbers of people. These zones have the add-

ed benefit of encouraging EVs (or active transporta-

tion) by allowing them to travel in a wider range of 

locations. In some situations, such zones could be cre-

ated through the use of congestion pricing or HOV lane 

access for EVs. 

Incentives to retire dirty vehicles early: Another 

category of programs aims to take the oldest and dirti-

est vehicles off the road. These ñscrap-and-replaceò 

policies, such as the federal Cash for Clunkers program 

or Californiaôs Enhanced Fleet Modernization Program 

(EFMP), pay drivers to scrap their old and inefficient 

vehicles. 

Reduced tolls for EVs: Reducing fees for EVs makes 

owning an EV more useful and less costly. Policies 

could include reducing tolls or registration fees for EVs. 
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ƻǘƘŜǊǎ ŀǊŜ ǇǊƛƳŜ ŎŀƴŘƛŘŀǘŜǎ ŦƻǊ ŜƭŜŎǘǊƛŬŎŀǝƻƴΦ ¢Ƙƛǎ 

ƛƴŎƭǳŘŜǎ ŘŜƭƛǾŜǊȅ ŀƴŘ ƳǳƴƛŎƛǇŀƭ ǘǊǳŎƪǎ ǘƘŀǘ ƘŀǾŜ ǊŜƎǳƭŀǊΣ 
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ƎƻǾŜǊƴƳŜƴǘǎ ǘƻ ŀŎƘƛŜǾŜ ǾŜƘƛŎƭŜ ŜƭŜŎǘǊƛŬŎŀǝƻƴ Ǿƛŀ 

ǇǊƻŎǳǊŜƳŜƴǘǎ ŀƴŘ ƳŀƴŘŀǘŜǎΦ 

#ÏÎÃÌÕÓÉÏÎÓ 

hǳǊ ŀƴŀƭȅǎƛǎ ŬƴŘǎ ǘƘŀǘ ōȅ ŘŜŎǊŜŀǎƛƴƎ ƳƻǘƻǊ ǾŜƘƛŎƭŜ 

ŜƳƛǎǎƛƻƴǎ ōȅ рр҈ ƛƴ нлор ŀƴŘ ōȅ ŜƴŀŎǝƴƎ ŀ ǎǳƛǘŜ ƻŦ 

ŦŀƳƛƭƛŀǊ ŀƴŘ ƛƳǇƭŜƳŜƴǘŀōƭŜ ǇƻƭƛŎƛŜǎΣ bŜǿ ¸ƻǊƪ Ŏŀƴ 

ŜƴǎǳǊŜ ƛǘǎ ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊ ƛǎ ƻƴ ǘǊŀŎƪ ǘƻ ƳŜŜǘ 

ŜŎƻƴƻƳȅ-ǿƛŘŜ DID ǊŜŘǳŎǝƻƴ ƎƻŀƭǎΦ tǳǩƴƎ ǘƘŜǎŜ 

ǇƻƭƛŎƛŜǎ ƛƴ ǇƭŀŎŜ ǿƛƭƭ ƛƳǇǊƻǾŜ ǇǳōƭƛŎ ƘŜŀƭǘƘ ŀƴŘ ǘƘŜ 

ŜƴǾƛǊƻƴƳŜƴǘΣ ǊŜǘŀƛƴ ōƛƭƭƛƻƴǎ ƻŦ ŘƻƭƭŀǊǎ ƛƴ ǘƘŜ ǎǘŀǘŜΩǎ 

ŜŎƻƴƻƳȅΣ ŀƴŘ ǇǊƻƳƻǘŜ ŀƴ ŜǉǳƛǘŀōƭŜ ǘǊŀƴǎŦƻǊƳŀǝƻƴ ƻŦ 
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ǿƛŘŜƴƛƴƎ ƻƴƎƻƛƴƎ Ŏƻǎǘ ǎŀǾƛƴƎǎ ƻŦ 9±ǎ ǊŜƭŀǝǾŜ ǘƻ L/9 
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ƳŜŎƘŀƴƛǎƳǎ ǘƘŀǘ ǊŜƅŜŎǘ ǘƘŜ ǘǊǳŜ Ŏƻǎǘ ƻŦ Ŧƻǎǎƛƭ ŦǳŜƭǎΣ bŜǿ 

¸ƻǊƪ Ŏŀƴ ƭŜŀŘ ǘƘŜ ŎƘŀǊƎŜ ǘƻ ŎƭŜŀƴ ǳǇ !ƳŜǊƛŎŀΩǎ 

ǘǊŀƴǎǇƻǊǘŀǝƻƴ ǎŜŎǘƻǊΦ  

9ƴŘƴƻǘŜǎ 

м {ŜŜ ƘǧǇǎΥκκǿǿǿΦƴȅǎŜǊŘŀΦƴȅΦƎƻǾκ-κƳŜŘƛŀκCƛƭŜǎκ95tttκ

9ƴŜǊƎȅ-tǊƛŎŜǎκ9ƴŜǊƎȅ-{ǘŀǝǎǝŎǎκƎǊŜŜƴƘƻǳǎŜ-Ǝŀǎ-

ƛƴǾŜƴǘƻǊȅΦǇŘŦΦ 

н {ŜŜ ƘǧǇǎΥκκǿǿǿΦŘŜŎΦƴȅΦƎƻǾκŜƴŜǊƎȅκфптлнΦƘǘƳƭΦ  

о {ŜŜ ƘǧǇǎΥκκƴȅŀǎǎŜƳōƭȅΦƎƻǾκƭŜƎκΚ

ŘŜŦŀǳƭǘψƅŘҐϧƭŜƎψǾƛŘŜƻҐϧōƴҐ!лупнфϧǘŜǊƳҐнлмфϧ{ǳƳƳŀǊ

ȅҐ¸ϧ!ŎǝƻƴǎҐ¸ϧ¢ŜȄǘҐ¸Φ  

п ¦ƴŘŜǊ ǘƘŜ /[/t!Σ ǘƘŜ ǎǘŀǘŜ Ƴǳǎǘ ǊŜŘǳŎŜ ŜŎƻƴƻƳȅ-ǿƛŘŜ 

ŜƳƛǎǎƛƻƴǎ ōȅ ур҈ ōȅ нлрлΦ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ мр҈ ƻŦ ŜƳƛǎǎƛƻƴǎ 

Ŏŀƴ ŜƛǘƘŜǊ ōŜ ŘƛǊŜŎǘƭȅ ǊŜŘǳŎŜŘ ƻǊ ƻũǎŜǘ ǘƘǊƻǳƎƘ ƻǘƘŜǊ 

ƳŜŎƘŀƴƛǎƳǎ ǘƘŀǘ ǊŜƳƻǾŜ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ ŦǊƻƳ ǘƘŜ 

ŀǘƳƻǎǇƘŜǊŜΦ  

р {ŜŜ ƘǧǇǎΥκκǿǿǿΦƴȅǎŜƴŀǘŜΦƎƻǾκƭŜƎƛǎƭŀǝƻƴκōƛƭƭǎκнлмфκ

ǎсрффΦ  

с  /ƻƳƳŜƴǘǎ ŦǊƻƳ !ƴŘȅ .ȅŦƻǊŘ ŀǘ !ǇǊƛƭ нрΣ нлму a¢! 

.ƻŀǊŘ aŜŜǝƴƎΣ ŀǾŀƛƭŀōƭŜ ŀǘ ƘǧǇǎΥκκǿǿǿΦȅƻǳǘǳōŜΦŎƻƳκ

ǿŀǘŎƘΚǾҐоǳн½ор!ǿƘупΣ ŀǘ мΥмтΥллΦ !ƭǎƻ ǎŜŜ a¢! .ǳǎ tƭŀƴΦ 

!ǇǊƛƭ нлмуΦ !ǾŀƛƭŀōƭŜ ŀǘ ƘǧǇΥκκǿŜōΦƳǘŀΦƛƴŦƻκƴȅŎǘκǎŜǊǾƛŎŜκ

ōǳǎψǇƭŀƴκōǳǎψǇƭŀƴΦǇŘŦΦ    

т  {ŜŜ wƻŎƘŜǎǘŜǊ DŜƴŜǎŜŜ wŜƎƛƻƴŀƭ ¢ǊŀƴǎǇƻǊǘŀǝƻƴ 

!ǳǘƘƻǊƛǘȅ .ƻŀǊŘ ƻŦ /ƻƳƳƛǎǎƛƻƴŜǊǎ vǳŀǊǘŜǊƭȅ aŜŜǝƴƎ 

aƛƴǳǘŜǎΣ 5ŜŎŜƳōŜǊ нлмуΥ ƘǧǇǎΥκκǿǿǿΦƳȅǊǘǎΦŎƻƳκ

tƻǊǘŀƭǎκлκ5ƻŎǳƳŜƴǘǎκ.ƻŀǊŘκ.ƻŀǊŘ҈нлaŜŜǝƴƎ҈


