
Is the Demand for Tesla Worth It? Investigating the Life Cycle Assessment and Long-Term Effects of Electric Vehicles.
Abigail Pezelj, Chemical Engineering and Materials Science
Professor Joshua Loughman, Ira A. Fulton School of Engineering

Introduction
As the Earth grows more polluted and natural resources further depleted, action
must be taken to research and implement truly sustainable designs while still
accounting for the growing world economy. A life cycle assessment (LCA) analyzes

the extraction and processing of raw materials during production, followed by their
relative manufacturing and assembly, the products’ uses, and lastly, recycling and
waste management. The purpose is to study the energy value chain of a whole life
cycle, which consists of extraction, distribution, and conversion [1]. Studies done
by the Norwegian University of Science and Technology suggest that the benefit of

BEVs are really quite negligible. When comparing the greenhouse gasses (GHGs)
over a whole life cycle of a 2014 Mercedes S-Class to that of a 2014 Nissan Leaf
(BEV), the Mercedes had a total climate change impact of 46 metric tons of carbon
dioxide at the end of its 200,000 kilometer lifetime, while the Leaf had a staggering
75 metric tons over the same lifetime [2].

Research Objective
If a comprehensive life cycle assessment is conducted on Tesla’s Teo most
popular models (S and 3), then it may be demonstrated that electric vehicles

have the same negative impact on the environment as those powered by fossil
fuel, because the overall production of a BEV may emit as much free carbon into
the atmosphere as that of a combustion engine. By quantifying and

understanding the amount of carbon emitted and energy consumed during
production, Tesla’s supply chain could be altered in order to promote a more

sustainable manufacturing process, and therefore potentially curb the effects of
climate change for a sustainable future. The aim of this research is to conduct a
life cycle assessment of Tesla’s vehicles in order to model the total carbon

emission associated with raw material extraction and usage, and ultimately
compare the data to that of a comparatively sized internal combustion engine

vehicle (ICE).

Experimental Method 
Data obtained from the Environmental Protection Agency (EPA), Argonne 
National Laboratory (ANL), National Renewable Energy Laboratory (NREL), 
the U.S. Department of Transportation (USDOT), and Tesla Motor’s 
Archives, was parsed and analyzed in MATLAB.

Results and Analysis 

Conclusion
Overall, the mean carbon emissions associated with crude oil extraction 
for ICE vehicles is 291.1 Tg, while the mean for BEV anode materials is 
28.5 Tg. This vast difference in emissions becomes even more apparent in 
the ‘use’ stage of the LCA; yearly U.S. total ICE vehicle emissions are 
1,237.2 Tg on average, while the Tesla Models S and 3 are 0.3063 Tg and 
0.3623 Tg respectively. Collectively, this is a total of 1,528.3 Tg of carbon 
emitted for ICE vehicles and 29.17 Tg emitted for Tesla’s two most 
popular models. Considering that 32% of U.S. Tesla owners use home-
installed solar panels as the primary charging method for their Teslas, the 
total BEV emissions are futher reduced, thus widening the gap between 
ICE and BEV vehicles.  

This research will extend through the Fall 2020 Semester. Next, the 
emissions associated with the production and recycle stages of the LCA will 
be analyzed. Once this is complete, a comprehensive LCA will be established 
and conclusions can be made about the environmental impact of Tesla 
Motors.

Future Research
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Figure 1: Typical life cycle of an internal combustion engine vehicle. At all steps of the life cycle, 
carbon dioxide is emitted.

Figure 2: Annual carbon dioxide emissions for raw material extraction of Tesla 
BEVs and ICEVs. The raw materials of the anode components are lithium 
hydroxide, nickel, and aluminum. Though crude oil has much higher 
emissions, both lines level-out by 2010.

Figure 3: The Model 3 and Model S have similar carbon emissions and general trends 
over the last ten years. These values differ significantly from the emissions spectrum of 
ICE vehicles.

Figure 4: Emissions spectrum for ICE vehicles. Though carbon emissions have 
decreased in the last decade, the values are still much larger than those of the 
BEVs.
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