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eVTOL/Urban Air Mobility 
TAM Update: A Slow Take-Off, 
But Sky's the Limit
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ΨϬ
ΨϮ͕ϬϬϬ
Ψϰ͕ϬϬϬ
Ψϲ͕ϬϬϬ
Ψϴ͕ϬϬϬ

ΨϭϬ͕ϬϬϬ
ΨϭϮ͕ϬϬϬ
Ψϭϰ͕ϬϬϬ
Ψϭϲ͕ϬϬϬ
Ψϭϴ͕ϬϬϬ
ΨϮϬ͕ϬϬϬ

ϮϬϭϴ ϮϬϮϬ ϮϬϮϮ ϮϬϮϰ ϮϬϮϲ ϮϬϮϴ ϮϬϯϬ ϮϬϯϮ ϮϬϯϰ ϮϬϯϲ ϮϬϯϴ ϮϬϰϬ ϮϬϰϮ ϮϬϰϰ ϮϬϰϲ ϮϬϰϴ ϮϬϱϬ
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200 miles 

1 mile 

500 feet 

2 lbs 100 lbs 1 ton 

� Human traffic 
� Regional logistics / freight 
� Regional supply chain 
� Complex military comms. and ordnance 

� Majority of AMZN final mile 
� Search and rescue 
� Local supply chain 
� Battlefield 

� Surveillance 
� Truck-borne 

drone 
� Pizza 

Weight 
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Ψϭϳϱ

Ψϯϱ
Ψϵ

Ψϳϱ Ψϳϭ

Ψϯϲϱ

Ψϯϰ Ψϵ ΨϭϬ Ψϯ ΨϬ
Ψϱϱ

KůĚ EĞǁ;ΨďŶͿ
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Ψϰϭϯ

Ψϲϳϰ

ΨϭϮ
Ψϭϳϳ Ψϭϵϴ

Ψϭ͕ϰϳϰ

Ψϱϭϳ Ψϰϱϳ

ΨϭϬ Ψϭϳ ΨϬ

Ψϭ͕ϬϬϭ

KůĚ EĞǁ;ΨďŶͿ
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KďƐƚƌƵĐƚŝǀĞ�
ZĞŐƵůĂƚŝŽŶ

�ĐĐŽŵŽĚĂƚŝǀĞ�
ZĞŐƵůĂƚŝŽŶ

�ĂďǇ�^ƚĞƉƐ�ŝŶƚŽ�ƚŚĞ�^ŬǇ
DĂũŽƌ�ƚĞĐŚ�ĂĚǀĂŶĐĞƐ͕�ďƵƚ�

ƌĞŐƵůĂƚŽƌǇ�ĚĞůĂǇƐ�ĚŝƐƌƵƉƚŝŽŶ

�ĞǀĞůŽƉĞĚ�
dĞĐŚ

hŶĚĞƌĚĞǀĞůŽƉĞĚ
dĞĐŚ

�Ŷ��ĞƌŝĂů�^ŽĐŝĞƚǇ
�ĚǀĂŶĐĞŵĞŶƚƐ�ŝŶ�ƚĞĐŚ�ĂĐĐĞůĞƌĂƚĞ�

ƌĞŐƵůĂƚŽƌǇ�ƉŽƐƚƵƌĞ

dŚĞ��ƌŽŶĞ��ŝĚŶΖƚ�^ƉƌŽƵƚ�
/ƚƐ ĞsdK>�tŝŶŐƐ

dĞĐŚͬƌĞŐƵůĂƚŝŽŶ�ĞǀŽůǀĞ�ƚŽŽ�
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�ůĂƐƐ��ŝƌƐƉĂĐĞ �ŶƚƌǇ�ZĞƋƵŝƌĞŵĞŶƚƐ �ƋƵŝƉŵĞŶƚΎ DŝŶŝŵƵŵ�WŝůŽƚ��ĞƌƚŝĨŝĐĂƚĞ
�ůĂƐƐ�� �d��ĐůĞĂƌĂŶĐĞ /&Z�ĞƋƵŝƉƉĞĚ /ŶƐƚƌƵŵĞŶƚ�ƌĂƚŝŶŐ

�ůĂƐƐ�� �d��ĐůĞĂƌĂŶĐĞ dǁŽͲǁĂǇ�ƌĂĚŝŽ͕�ƚƌĂŶƐƉŽŶĚĞƌ�
ǁŝƚŚ�ĂůƚŝƚƵĚĞ�ƌĞƉŽƌƚŝŶŐ�ĐĂƉĂďŝůŝƚǇ

WƌŝǀĂƚĞͲ;,ŽǁĞǀĞƌ͕�Ă�ƐƚƵĚĞŶƚ�Žƌ�
ƌĞĐƌĞĂƚŝŽŶĂů�ƉŝůŽƚ�ŵĂǇ�ŽƉĞƌĂƚĞ�Ăƚ�
ŽƚŚĞƌ�ƚŚĂŶ�ƚŚĞ�ƉƌŝŵĂƌǇ�ĂŝƌƉŽƌƚ�ŝĨ�
ƐĞĞŬŝŶŐ�ƉƌŝǀĂƚĞ�ƉŝůŽƚ�ĐĞƌƚŝĨŝĐĂƚŝŽŶ�ĂŶĚ�ŝĨ�
ƌĞŐƵůĂƚŽƌǇ�ƌĞƋƵŝƌĞŵĞŶƚƐ�ĂƌĞ�ŵĞƚ͘Ϳ

�ůĂƐƐ�� dǁŽͲǁĂǇ�ƌĂĚŝŽ�ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ�
ƉƌŝŽƌ�ƚŽ�ĞŶƚƌǇ

dǁŽͲǁĂǇ�ƌĂĚŝŽ͕�ƚƌĂŶƐƉŽŶĚĞƌ�
ǁŝƚŚ�ĂůƚŝƚƵĚĞ�ƌĞƉŽƌƚŝŶŐ�ĐĂƉĂďŝůŝƚǇ EŽ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚ

�ůĂƐƐ�� dǁŽͲǁĂǇ�ƌĂĚŝŽ�ĐŽŵŵƵŶŝĐĂƚŝŽŶƐ�
ƉƌŝŽƌ�ƚŽ�ĞŶƚƌǇ dǁŽͲǁĂǇ�ƌĂĚŝŽ EŽ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚ

�ůĂƐƐ�� EŽŶĞ�ĨŽƌ�s&Z EŽ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚ EŽ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚ
�ůĂƐƐ�' EŽŶĞ EŽ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚ EŽ�ƐƉĞĐŝĨŝĐ�ƌĞƋƵŝƌĞŵĞŶƚ

�%�'*)@�M)")'����3����%���"#�����'���%��
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dĞĐŚŶŽůŽŐǇ�
ZĞŐƵůĂƚŝŽŶͬ�ŽŶƐƵŵĞƌ�

�ĐĐĞƉƚĂŶĐĞ� �ĂƉŝƚĂů�&ŽƌŵĂƚŝŽŶ�

^ƵƐƚĂŝŶĂďŝůŝƚǇ�����
Θ�dƌĂĨĨŝĐ��ŽŶŐĞƐƚŝŽŶ� EĂƚŝŽŶĂů�

^ĞĐƵƌŝƚǇ�
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�ĂƚƚĞƌǇ�
dĞĐŚŶŽůŽŐǇ�

^ĞŶƐŽƌƐ�

�/ͬ^ŽĨƚǁĂƌĞ

�ŽŵƉƵƚĞ�
WŽǁĞƌ�

^ĂƚĞůůŝƚĞ�
�ŽŵŵƵŶŝĐĂƚŝŽŶ�

�ĚǀĂŶĐĞĚ�
DĂƚĞƌŝĂů�
^ǇƐƚĞŵƐ�

ZŽďŽƚŝĐƐ�

�ůĞĐƚƌŝĐ�
DŽƚŽƌͬWƌŽƉƵůƐŝŽŶ�

�ŶĂďůŝŶŐ�dĞĐŚŶŽůŽŐǇ�
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dĞĐŚŶŽůŽŐǇ �ĞǀĞůŽƉŵĞŶƚƐ

h�D�dĞĐŚŶŽůŽŐǇ��ĞǀĞůŽƉŵĞŶƚƐ

Satellite
Communication

Compute Power/ 
Availability

AI/Software

Sensors

Advanced Material 
Systems

Battery 
Technology

Electric Motor

Robotics

� Launch costs falling dramatically
� Rising demand for bandwidth
� Significant levels of capital formation
� Estimate Space economy to be $1.1tn by 2040

� Price of processing power and memory at all-time lows
� Increased speed and capacity likely coming from new 5G 

infrastructure
� Moore's Law

� Large amount of investment and development in 
autonomous driving 

� AI derived business value is expected to reach $3.9 
trillion by 2022

� Increased usability/cost efficacy of LiDar and other 
sensor technology

� Companies using sensors in a range of use cases, such 
as smart cities or autonomous driving/flying

� Becoming a cheap and practical method of manufacturing 
complex parts

� This technology can create lighter and more durable parts 
that are not possible with traditional metalllurgical 
methods

� $/kWh coming down steadily - target of $50/kWh by 2030
� Increased EV adoption accelerating need for better 

battery technology

� Cost, weight, and volume decreasing significantly with 
improved performance

� Cost targets for 2022 50% below current prices

� Companies continue to develop different use cases for 
robotics, combining developments in AI/machine learning

� Allows for faster assembly of more complex mechanics 
systems
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ϭϯ͘ϰϲй

ϯϭ͘ϱϬй

ϳϵ͘ϯϬй

ϵϮ͘Ϯϵй

Ϭ͘ϬϬй

ϭϬ͘ϬϬй

ϮϬ͘ϬϬй

ϯϬ͘ϬϬй

ϰϬ͘ϬϬй

ϱϬ͘ϬϬй

ϲϬ͘ϬϬй

ϳϬ͘ϬϬй

ϴϬ͘ϬϬй

ϵϬ͘ϬϬй

ϭϬϬ͘ϬϬй

ϮϬϮϱ ϮϬϯϬ ϮϬϰϬ ϮϬϱϬ
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DEP 

Simplicity 

Efficiency 

Safety 
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200 miles 

1 mile 

500 feet 

2 lbs 100 lbs 1 ton 

� Human traffic 
� Regional logistics / freight 
� Regional supply chain 
� Complex military comms. and ordnance 

� Majority of AMZN final mile 
� Search and rescue 
� Local supply chain 
� Battlefield 

� Surveillance 
� Truck-borne 

drone 
� Pizza 

Weight 
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>ĞǀĞůƐ�ŽĨ��ƵƚŽŶŽŵŽƵƐ�&ůǇŝŶŐ

>Ϭ

>ϭ�

>Ϯ�

>ϯ

>ϰ

>ϱ

,ƵŵĂŶ�ƉŝůŽƚƐ�ƌĞƐƉŽŶƐŝďůĞ�ĨŽƌ�ƐĂĨĞ�ŽƉĞƌĂƚŝŽŶ�ŽĨ�ĂŝƌĐƌĂĨƚ͘�^ƉĂĐŝŽƵƐ͕�ǁĞůů�ĚĞĨŝŶĞĚ�ĚŝƐƚĂŶĐĞƐ�ŝŶ�ǁŚŝĐŚ�
ƉůĂŶĞƐ�ĐĂŶ�ĨůǇ�ŶĞĂƌ�ĞĂĐŚŽƚŚĞƌ͘��ƌŽŶĞƐ�ĂůůŽǁĞĚ�ƚŽ�ĨůǇ�ŝŶ�ǀŝƐƵĂů�ůŝŶĞ�ŽĨ�ƐŝŐŚƚ�;s>K^Ϳ�ŽĨ�ƚŚĞ�ƉŝůŽƚ͘�

�ŽŵƉƵƚĞƌ�ƐǇƐƚĞŵƐ�ĂƐƐŝƐƚ�ŚƵŵĂŶ�ƉŝůŽƚƐ�Ͳ�ĂƵƚŽŵĂƚŝŽŶ�ŝƐ�ŝŶƚƌŽĚƵĐĞĚ�ŝŶ�ƚŚĞ�ĨŽƌŵ�ŽĨ�ĂƵƚŽƉŝůŽƚ͕�ŶĂǀŝŐĂƚŝŽŶ�
ŝŶ�ĨŽƌŵ�ŽĨ�'W^ͬŶĂǀŝŐĂƚŝŽŶ�ĂŝĚƐ͘��ƌŽŶĞƐ�ĐĂŶ�ďĞ�ƵƐĞĚ�ĐŽŵŵĞƌŝĐĂůůǇ͕�ďƵƚ�ǁŝƚŚ�ůŝŵŝƚĞĚ�ĂĐĐĞƐƐ�ƚŽ�ĂŝƌƐƉĐĞ͘

KŶďŽĂƌĚ�ĂƵƚŽŵĂƚŝŽŶ�ƐǇƐƚĞŵƐ�ĐŽŶƚƌŽů�ƚŚĞ�ŵĂũŽƌŝƚǇ�ŽĨ�ĂĐƚŝǀŝƚŝĞƐ͘�WŝůŽƚƐ�ƐƵƉĞƌǀŝƐĞ�ƚŚĞ�ƐǇƐƚĞŵƐͬƚĂŬĞ�ŽǀĞƌ�
ǁŚĞŶ�ŝƚ�ŝƐ�ŶĞĐĞƐƐĂƌǇ͘��ŝƌĐƌĂĨƚͬĚƌŽŶĞƐ�ĐŽŽƌĚŝŶĂƚĞ�ƵƐŝŶŐ�ŐƌŽƵŶĚ�ďĂƐĞĚ�ƐǇƐƚĞŵƐ�ƚŽ�ĐŽĞǆŝƐƚ�Ăƚ�ůŽǁ�ĚĞŶƐŝƚǇ�
ůĞǀĞůƐ͘

�ƵƚŽŵĂƚŝŽŶ�ƐǇƐƚĞŵƐ�ƉĞƌĨŽƌŵ�ƚŚĞ�ĞŶƚŝƌĞƚǇ�ŽĨ�ĨůŝŐŚƚ�ŽƉĞƌĂƚŝŽŶƐ͘�WŝůŽƚ�ĐŽŶƚƌŽů�ǁŚĞŶ�ĐĞƌƚĂŝŶ�ƉĞƌĨŽƌŵĂŶĐĞ�
ĐŽŶĚŝƚŝŽŶƐ�ĐĂŶŶŽƚ�ďĞ�ŵĞƚ͘��ƌŽŶĞƐ�ĂŶĚ�ĂŝƌĐƌĂĨƚ�ĐĂŶ�ŽƉĞƌĂƚĞ�ŝŶ�ƉƌŽǆŝŵŝƚǇ�ǁŝƚŚ�ĞĂĐŚ�ŽƚŚĞƌ�;ŝ͘Ğ͘�ŶĞĂƌ�
ĂŝƌƉŽƌƚƐͿ͘

^ƵƉĞƌǀŝƐŽƌƐ�ŵŽŶŝƚŽƌ�ĨůĞĞƚƐ�ƚŚĂƚ�ĐŽŽƌĚŝŶĂƚĞ�ĂŵŽŶŐƐƚ�ƚŚĞŵƐĞůǀĞƐ�ƌĂƚŚĞƌ�ƚŚĂŶ�ƌĞƋƵŝƌŝŶŐ�Ă�ƉŝůŽƚ�ĨŽƌ�ĂŶ�
ŝŶĚŝǀŝĚƵĂů�ĂŝƌĐƌĂĨƚ͘��ƌŽŶĞƐ�ĐĂŶ�ĨůǇ�ŝŶ�ůĂƌŐĞ͕�ĂƵƚŽŵĂƚĞĚ�ĨůĞĞƚƐ͕�ǁŚŝůĞ�ĐŽŵŵĞƌĐŝĂů�ĂŝƌĐƌĂĨƚ�ŝƐ�ĐĂƉĂďůĞ�ŽĨ�
ĨůǇŝŶŐ�ǁŝƚŚ�ŽŶĞ�ƉŝůŽƚ͘��ƵƚŽŵĂƚŝŽŶ�ƐǇƐƚĞŵƐ�ĂĐƚŝǀĞůǇ�ĂƐƐĞƐƐ�ƌŝƐŬ�ĂŶĚ�ƉƌŽǀŝĚĞ�ĂĚǀĂŶĐĞĚ�ŶŽƚŝĐĞ�ƚŽ�ŚƵŵĂŶ�
ƐƵƉĞƌǀŝƐŽƌƐ͘

�ƵƚŽŶŽŵŽƵƐ�ƐǇƐƚĞŵƐ�ĂƌĞ�ĐĞƌƚŝĨŝĞĚ�ĨŽƌ�ƵƐĞ�ŝŶ�Ăůů�ĐŽŶĚŝƚŝŽŶƐ�ĂŶĚ�ĚƵƌŝŶŐ�Ăůů�ƉŚĂƐĞƐ�ŽĨ�ĨůŝŐŚƚ͘��ƌŽŶĞƐ�
ĐŽĞǆŝƐƚ�ǁŝƚŚ�Ăůů�ĨŽƌŵƐ�ŽĨ�ĂǀŝĂƚŝŽŶ�ŝŶ�ĐŽŵƉůĞǆ�ƵƌďĂŶ�ĂƌĞĂƐ͘�KŶďŽĂƌĚ�ƐǇƐƚĞŵƐ�ĐŽŵďŝŶĞĚ�ǁŝƚŚ�ƐĞƌǀŝĐĞ�
ƉƌŽǀŝĚĞƌƐ�ĚĞƚĞƌŵŝŶĞƐ�ǁŚĞŶ�ĂŶĚ�ŚŽǁ�ƚŚĞ�ĂŝƌƉƐĂĐĞ�ŝƐ�ƵƐĞĚ͘

�%�'*)@���'9��J��%'(��������)��2)�)�'*4
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tĞ�ĐĂŶŶŽƚ�ĂĐĐƵƌĂƚĞůǇ�ƐĂǇ

�ŽŵŵƐ�/ŶĨƌĂƐƚƌƵĐƚƵƌĞ

DŽĚĞƌĂƚĞůǇ�ĚĞǀĞůŽƉĞĚ�ƚĞĐŚŶŽůŽŐǇ

,ŝŐŚůǇ�ƵŶĚĞƌĚĞǀĞůŽƉĞĚ�ƚĞĐŚŶŽůŽŐǇ

DŽĚĞƌĂƚĞůǇ�ƵŶĚĞƌĚĞǀĞůŽƉĞĚ

�ĞǀĞůŽƉŵĞŶƚ�&ƌĂŵĞǁŽƌŬ�^ǇƐƚĞŵ

ZĞůĂƚŝǀĞ��ĞǀĞůŽƉŵĞŶƚ

KŶ�Ă�ƌĞůĂƚŝǀĞ�ďĂƐŝƐ͕�ǁĞ�ďĞůŝĞǀĞ�ĐƵƌƌĞŶƚ�ĐŽŵŵƐ�ŝŶĨƌĂƐƚƵĐƚƵƌĞ�ŝƐ�
ƌĞůĂƚŝǀĞůǇ�ƐƵĨĨŝĐŝĞŶƚ�ĨŽƌ�ĐŽŶŶĞĐƚĞĚ�ĂŝƌĐƌĂĨƚ�ĂŶĚ�ƐĞĐƵƌĞ�ŽƉĞƌĂƚŝŶŐ�
ƐǇƐƚĞŵƐ

�ĚǀĂŶĐĞĚ�ŵĂƚĞƌŝĂů�ƐǇƐƚĞŵƐ�;ǁĞŝŐŚƚ�н�
ǁĞĂƚŚĞƌͿ

�ĚǀĂŶĐĞĚ�ŵĂƚĞƌŝĂůƐ�ĂƌĞ�ŶŽƚ�ĂƐ�ƚĂůŬĞĚ�ĂďŽƵƚ�ĂƐ�ƚĞĐŚŶŽůŽŐŝĞƐ�ƐƵĐŚ�ĂƐ�
ďĂƚƚĞƌŝĞƐ�Žƌ�ĂƵƚŽŶŽŵŽƵƐ�ƐǇƐƚĞŵƐ͕�ďƵƚ�ĚĞƐŝŐŶŝŶŐ�ĂŶ�ƵůƚƌĂ�
ůŝŐŚƚǁĞŝŐŚƚ�ƐƵƉĞƌ�ƐƚƌŽŶŐ�ĐŽŵƉŽƐŝƚĞ�ǁŝůů�ďĞ�ǀĞƌǇ�ŝŵƉŽƌƚĂŶƚ�ĨŽƌ�
ŵĂŬŝŶŐ�ĞǀĞƌǇ�ŽƵŶĐĞ�ĐŽƵŶƚ�ĂŶĚ�ĞǆƚĞŶĚŝŶŐ�ƚŚĞ�ƌĂŶŐĞ�ŽĨ�ĞůĞĐƚƌŝĐ�
ĂŝƌĐƌĂĨƚƐ͕�ĞƐƉĞĐŝĂůůǇ�ŝĨ�ƚŚĞƌĞ�ŝƐ�Ă�ƉŝůŽƚ͘�

�ƵƚŽŶŽŵŽƵƐ�^ǇƐƚĞŵƐ

��ůĂƌŐĞ�ĂŵŽƵŶƚ�ŽĨ�ŝŶǀĞƐƚŵĞŶƚ�ĂŶĚ�ƌĞƐŽƵƌĐĞƐ�ĂƌĞ�ŐŽŝŶŐ�ŝŶƚŽ�ƚŚĞ�
ĂĚǀĂŶĐĞŵĞŶƚ�ŽĨ�ĂƵƚŽŶŽŵŽƵƐ�ĚƌŝǀŝŶŐ�ƐǇƐƚĞŵƐ͕�ǁŚŝĐŚ�ŝƐ�ǁŚǇ�ǁĞ�ĂƌĞ�
ƵůƚŝŵĂƚĞůǇ�ĐŽŶƐƚƌƵĐƚŝǀĞ�ŽŶ�ĂƵƚŽŶŽŵŽƵƐ�ĂǀŝĂƚŝŽŶ�ƐǇƐƚĞŵƐ�Ͳ�ƚŚĞ�
ŽǀĞƌůĂƉ�ďĞƚǁĞĞŶ�ƚŚĞ�ƚǁŽ�ŝƐ�ŝŵŵĞŶƐĞ͕�ĂƵƚŽŶŽŵŽƵƐ�ƚĞĐŚ�ŽǀĞƌĂůů�ŝƐ�
Ɛƚŝůů�ŝŶ�ŝƚƐ�ĞĂƌůǇ�ŝŶŶŝŶŐƐ͘

�ǇďĞƌƐĞĐƵƌŝƚǇ

tĞ�ďĞůŝĞǀĞ�ƚŚĂƚ�ĚƵĞ�ƚŽ�ĨƵƚƵƌĞ�ƌĞŐƵůĂƚŽƌǇ�ĐŽŶĐĞƌŶƐ�ƐƵƌƌŽƵŶĚŝŶŐ�
h�D�ĂŝƌĐƌĂĨƚ͕�ĐǇďĞƌƐĞĐƵƌŝƚǇ�ǁŝůů�ŚĂǀĞ�ƚŽ�ŝŵƉƌŽǀĞ�ďǇ�ŽƌĚĞƌƐ�ŽĨ�
ŵĂŐŶŝƚƵĚĞ�ďĞĨŽƌĞ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ŶƵŵďĞƌ�ŽĨ�ĂŝƌĐƌĂĨƚ�ĂƌĞ�ĂůůŽǁĞĚ�ƚŽ�ĨůǇ�
Ăƚ�ŽŶĐĞ

�ĞƐĐƌŝƉƚŝŽŶ

�ǆƚƌĞŵĞůǇ�ĚĞǀĞůŽƉĞĚ�ƚĞĐŚŶŽůŽŐǇ�

<ĞǇ�dĞĐŚŶŽůŽŐŝĞƐ

,ŝŐŚ�WŽǁĞƌ��ůĞĐƚƌŝĐ�DŽƚŽƌƐ

ϯ��DĂŶƵĨĂĐƚƵƌŝŶŐ

ϯ��ŵĂŶƵĨĂĐƚƵƌŝŶŐ�ĂůůŽǁƐ�ĐŽŵƉĂŶŝĞƐ�ƚŽ�ŵŽƌĞ�ĞĂƐŝůǇ�ĐƌĞĂƚĞ�ƉĂƌƚƐ�
ǁŝƚŚ�ĐŽŵƉůĞǆ�ŐĞŽŵĞƚƌŝĐ�ƐƚƌƵĐƚƵƌĞƐ͘�dŚŝƐ�ƚĞĐŚŶŽůŽŐǇ�ŚĂƐ�ƌĂƉŝĚůǇ�
ĞǀŽůǀĞĚ�ŽǀĞƌ�ƚŚĞ�ƉĂƐƚ�ϱ�ǇĞĂƌƐ�ĂŶĚ�ŝƐ�ĂůƌĞĂĚǇ�ďĞŝŶŐ�ƵƐĞĚ�ŝŶ�ƚŚĞ�
ĚĞƐŝŐŶ�ŽĨ�ŵĂŶǇ�ĂŝƌĐƌĂĨƚ�ƉĂƌƚƐ͘

dĞĐŚŶŽůŽŐǇ ZĂƚŝŶŐ ZĂƚŝŽŶĂůĞ

�ůĞĐƚƌŝĐ�ŵŽƚŽƌ�ĂƌĐŚŝƚĞĐƚƵƌĞ�ŝƐ�ĨĂŝƌůǇ�ƌŽďƵƐƚ�ƌĞůĂƚŝǀĞ�ƚŽ�ŽƚŚĞƌ�
ƚĞĐŚŶŽůŽŐŝĞƐ�ŽŶ�ƚŚŝƐ�ůŝƐƚ͘��ŝƐƚƌŝďƵƚĞĚ�ĞůĞĐƚƌŝĐ�ƉƌŽƉƵůƐŝŽŶ�ƉƌŽǀŝĚĞƐ�
ĞŶŽƵŐŚ�ƌĞĚƵŶĚĂŶĐǇ�ƚŽ�ŵŝƚŝŐĂƚĞ�ƉĞŶĂůƚŝĞƐ�ĨŽƌ�ƚŚĞ�ĨĂŝůƵƌĞ�ŽĨ�ŽŶĞ�
ŵŽƚŽƌ͘��ǀĞŶ�ƚŽĚĂǇ͕�ϯͲϰǆ�ŵŽƌĞ�ĞĨĨŝĐŝĐĞŶƚ�ƚŚĂŶ�/���ƉŽǁĞƌƚƌĂŝŶƐ͘

�ĂƚƚĞƌǇ��ĞŶƐŝƚǇͬ&ĂƐƚ��ŚĂƌŐŝŶŐ

�ƵƌƌĞŶƚůǇ�ƌĞƉƌĞƐĞŶƚƐ͕�ŝŶ�ŽƵƌ�ǀŝĞǁ͕�ƚŚĞ�ůĂƌŐĞƐƚ�ƚĞĐŚŶŽůŽŐŝĐĂů�ďĂƌƌŝĞƌ�
ƚŽ�h�D�ĂĚŽƉƚŝŽŶ�ŝŶ�ƚŚĞ�ŶĞĂƌ�ƚĞƌŵ͘��ĐĐŽƌĚŝŶŐ�ƚŽ�ŽƵƌ��ƵƌŽƉĞĂŶ�
�ŚĞŵŝĐĂůƐ�ƚĞĂŵ͕�ŝƚ�ǁŝůů�ƌĞƋƵŝƌĞ�Ă�ƐŝŐŶŝĨŝĐĂŶƚ�ƚĞĐŚŶŽůŽŐŝĐĂů�
ďƌĞĂŬƚŚƌŽƵŐŚ�ƚŽ�ƌĞĂĐŚ�ƌĂŶŐĞ�ƐƉĞĐŝĨŝĐĂƚŝŽŶƐ�h�D�ĐŽŵƉĂŶŝĞƐ�ĂƌĞ�
ƚĂƌŐĞƚŝŶŐ͘

�%�'*)@��%'(��������)��2)�)�'*4
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Distributed 
Electric 

Propulsion 

Electric 
Motors 

Battery 
Tech 

= More distance/efficiency + Less charge time 
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�ĚǀĂŶĐĞŵĞŶƚƐ�ŝŶ�
�ƵƚŽŶŽŵŽƵƐ��ĂƌƐ͘͘͘�

͘͘͘�ĐĐĞůĞƌĂƚĞ�&ůǇŝŶŐ�
�Ăƌ��ĞǀĞůŽƉŵĞŶƚ�

^ŽĨƚǁĂƌĞ�
�ŽŵƉƵƚĞƌ�
^ĞŶƐŽƌƐ�
�ĂƚƚĞƌŝĞƐ�
ZĞŐƵůĂƚŝŽŶƐ�

�ŽŶƐƵŵĞƌ��ĐĐĞƉƚĂŶĐĞ�
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'ƌŽƵƉ �ůĂƐƐŝĨŝĐĂƚŝŽŶͬ�ĞƐĐƌŝƉƚŝŽŶ tĞŝŐŚƚ�;ůďƐͿ �ůƚŝƚƵĚĞ�;ĨƚͿ ^ƉĞĞĚ�;ŬƚƐͿ
ϱ WĞŶĞƚƌĂƚŝŶŐ хϭ͕ϯϮϬ х�ϭϴ͕ϬϬϬ �ŶǇ
ϰ WĞƌƐŝƐƚĞŶƚ х�ϭ͕ϯϮϬ ф�ϭϴ͕ϬϬϬ �ŶǇ
ϯ dĂĐƚŝĐĂů ф�ϭ͕ϯϮϬ ф�ϭϴ͕ϬϬϬ фϮϱϬ
Ϯ ^ŵĂůů�dĂĐƚŝĐĂů Ϯϭ�Ͳ�ϱϱ ф�ϯ͕ϱϬϬ фϮϱϬ
ϭ DŝĐƌŽͬDŝŶŝ�dĂĐƚŝĐĂů Ϭ�Ͳ�ϮϬ ф�ϭ͕ϮϬϬ фϭϬϬ

�%�'*)@�L�#���)"���'*'�B������)#���'�6�*)�R��)('���%��;���J��%'(��������)��2)�)�'*4

����������	
D%<�E%��%����L���G)4�*�)�������B�*���%����"����)(%'�S���%�@

h�^��ĞƐĐƌŝƉƚŝŽŶ tĞŝŐŚƚ�;ůďƐͿ KǀĞƌĂůů�^ŝǌĞ�;ĨƚͿ DŝƐƐŝŽŶ��ůƚŝƚƵĚĞ�;ĨƚͿ DŝƐƐŝŽŶ�^ƉĞĞĚ�;ŵƉŚͿ DŝƐƐŝŽŶ�ZĂĚŝƵƐ�;ŵŝͿ DŝƐƐŝŽŶ��ŶĚƵƌĂŶĐĞ�;ŚƌƐͿ
EĂŶŽ ф�ϭ ф�ϭ ф�ϰϬϬ ф�Ϯϱ ф�ϭ ф�ϭ
DŝĐƌŽ ϭ�Ͳ�ϰ͘ϱ ф�ϯ ф�ϯ͕ϬϬϬ ϭϬ�Ͳ�Ϯϱ ϭ�Ͳ�ϱ ϭ
^ŵĂůů�h�^ ϰ͘ϱ�Ͳ�ϱϱ ф�ϭϬ ф�ϭϬ͕ϬϬϬ ϱϬ�Ͳϳϱ ϱ�Ͳ�Ϯϱ ϭ�Ͳ�ϰ
hůƚƌĂůŝŐŚƚ��ŝƌĐƌĂĨƚΎ ϱϱ�Ͳ�Ϯϱϱ ф�ϯϬ ф�ϭϱ͕ϬϬϬ ϳϱ�Ͳ�ϭϱϬ Ϯϱ�Ͳ�ϳϱ ϰ�Ͳ�ϲ
>ŝŐŚƚ�^ƉŽƌƚ��ŝƌĐƌĂĨƚΎ Ϯϱϱ�Ͳ�ϭ͕ϯϮϬ ф�ϰϱ ф�ϭϴ͕ϬϬϬ ϳϱ�Ͳ�ϭϱϬ ϱϬ�Ͳ�ϭϬϬ ϲ�Ͳ�ϭϮ
^ŵĂůů��ŝƌĐƌĂĨƚΎ ϭ͕ϯϮϬ�Ͳ�ϭϮ͕ϱϬϬ ф�ϲϬ ф�Ϯϱ͕ϬϬϬ ϭϬϬ�Ͳ�ϮϬϬ ϭϬϬ�Ͳ�ϮϬϬ ϮϰͲ�ϯϲ
DĞĚŝƵŵ��ŝƌĐƌĂĨƚΎ ϭϮ͕ϱϬϬ�Ͳ�ϰϭ͕ϬϬϬ d�� ф�ϭϬϬ͕ϬϬϬ d�� d�� d��
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!���!�����������������������$���$�����1��&�����	�������&	���	��1���������������&��
�$��	�����<���������$��1��������	��&�!��������������	I�
2������������$�!��	�$&����������������	�������$�����	I����	��������������	��������������!�������		��5��	����	#����/! �   �����	�*	6�87�
���#����������	��'�	�������	��4�����	�-��� D ������	#����:	���	��������#�����	������������'������#��	��������
��������&

��������
�	
L���2)(����%'���%���")'���%��

&��ͬ��^��
�ƉƉƌŽǀĂů�

�ĞƌƚŝĨŝĐĂƚŝŽŶ�
^ƉĞĐŝĨŝĐĂƚŝŽŶƐ��

/ŶĨƌĂƐƚƌƵĐƚƵƌĞ�
�ƉƉƌŽǀĂů�

WŝůŽƚ�
>ŝĐĞŶƐŝŶŐ��

�ŝƌǁŽƌƚŚŝŶĞƐƐ�
�ĞƌƚŝĨŝĐĂƚŝŽŶƐ�

EŽŝƐĞ�
�ŽŶĐĞƌŶƐ�

�ƌƚŝĨŝĐŝĂů�
/ŶƚĞůůŝŐĞŶĐĞ�
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