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INTRODUCTION

The use of over 2.2 million personal
vehicles Iin Alberta generates more than 8
Mt CO.,e of GHG emissions per year
between vehicle production and fuel
consumption. [2] Companies such as
Google, Tesla and Uber are engaged In
rapid Innovation to transform personal
transportation through the introduction of
self-driving, electric and shared vehicles.
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This study will use
scenario modeling
tools to assess the
potential impacts of
these technologies
(together, a “Super
vehicle”, SV) on
GHG emissions.

To examine the impact of SVs In Alberta,
we modified the reference model provided
by CanESS [2]. In doing so, historical data
from CanESS was extrapolated to project

our scenario models to 2060. Assume:

e Adoption of SVs will reach maximum of
90% by 2055 (Figure 2) [3] [4]

e Alberta Is 3 years behind compared to
California with the same SV deployment

rate [3]

e 60% of vehicles would be removed from
the road (2 SVs can replace 5
conventional vehicles) [3] [5]
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Table 1: Important parameters

Figure 2. Adoption Rate of SVs
from the CanESS model
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Figure 3. Vehicles on
Road

Without Innovation and
change, the number of
vehicles will steadily
iIncrease until 2060.

Figure 4. KM Travelled
per Vehicle per Year

The CanESS model
projects a stagnation of
the distance people

travel each year.

Figure 5: Total Energy
Consumption

Increasing efficiency In
the short term with a
steady INncrease IN
vehicle count over time
results In this trend.

Figure 6. Total GHG

Emissions

All of these factors add
up to create the
prediction depicted here.

- Geomatics Engineering

| Apirat Witthayanukool
- Natural Science

RESULTS
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The Coming of the Next Disruptive Technology. Retrieved from:
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ALTERNATIVE

Note the  significant
reduction In total number
of vehicles on the road
due to the use of car
sharing.

This will however
Increase the distance
each vehicle travels In a
year, at least in cities.

The move to self-driving,
shared electric vehicles
will have a significant
Impact on energy
consumption.

This  will  significantly
reduce GHG emissions,
and will move emissions
out of city centres,
reducing pollution levels
near densely populated
areas.

[4] McKinsey & Co., 2015. Ten ways autonomous driving could
redefine the automotive world. http://www.mckinsey.com/

[5] Organisation for Economic Co-operation and Development,
2015. Urban Mobility System Upgrade: How shared self-driving
cars could change city traffic. www.internationaltransportforum.org

6] Aguirre, K., Eisenhardt, L., Lim, C., Nelson, B., Norring, B.,
Slowik, P., Tu, N. 2012. Lifecycle Analysis Comparison of a Battery
Electric Vehicle and a Conventional Gasoline Vehicle. California Air

Resources Board.
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The main limitation of our study Is that
extrapolating from research done in the US
and Europe to Alberta inherently poses
some potential for error. [4]

To prevent potentially increasing GHG
emissions and road traffic due to an Influx
of vehicles as self-driving cars become
popular, car sharing policies and additional
fees should be Introduced to help prevent
congestion.

Based on our results, driving emissions
account for the majority of GHG emissions
from personal transportation. The SV can
reduce yearly driving emissions by 4.47 Mt
by the year 2060. However, keeping Into
consideration the high production

emissions of the SV [5], we can effectively
reduce total yearly emissions by 4.17 Mt by
2060.

Super Vehicles are a viable and appealing
option for sustainable transportation In
Alberta. In our scenario, personal transport
GHG emissions decrease by over 50% by
2060. Numerous economic, Infrastructure,
health and societal improvements are also
made possible [4], making the SV a highly
desirable mode of transportation [3]. In fact,
companies like Google, Uber, and Tesla
have been actively producing these

vehicles In the U.S., saying that it Is not a
matter of if we will see these vehicles in the
future, but a matter of when [1].
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