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I. Introduction 

EVs have gained significant attention as a sustainable transportation alternative due to their potential to 

reduce greenhouse gas emissions and dependence on fossil fuels. However, it is crucial to assess the 

environmental impact of EVs holistically. On the other hand combustion engine vehicles have been the 

conventional choice for personal transportation, relying on internal combustion engines fueled by petroleum. 

While the environmental impacts of these cars are well-known, comparing them to the emerging EV technology 

in terms of manufacturing will provide valuable insights into the overall sustainability of these vehicle types. 

This project aims to conduct a cradle to gate Life Cycle Assessment (LCA) to compare the 

environmental and resource impacts of Electric Vehicles (EVs) and Petrol Engine driven Vehicles specifically 

during the manufacturing phase. The LCA will examine the materials used and the manufacturing processes 

involved in producing these two types of cars. 

 

II. Problem statement and assumptions 
Conduct a cradle to gate Life Cycle Assessment (LCA) in order to compare the environmental impacts 

of Electric Vehicles (EVs) and combustion engine driven vehicles during the manufacturing phase. The 

objective is to assess and analyze the materials used, manufacturing processes, energy consumption, and 

emissions associated with the production of both types of vehicles. We will examine Tesla model 3 long range 

to represent the EV’s and Mercedes c200 to represent the combustion engine driven car. 

This study aims to provide valuable insights into the sustainability of both cars particularly focusing on 

their manufacturing phase. The findings of this assessment will help inform decision-making processes in the 

automotive industry, promote sustainable practices, and contribute to the ongoing efforts towards greener 

transportation options. 

 

III. Assumptions 
- Choosing Mercedes c200 as an equal alternative of Tesla Model 3 long range for the same 

manufacturing LCA. 

- Raw material already extracted and energy/resource consumption are the same for both. 

http://www.questjournals.org/
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- In the extraction of the raw material the logistics are not considered as they are minimal and their 

impact can be negligible. 

- From the ranges that are taken in our inputs,maximum values are considered for the assessment. 

- In the input stage the water is not considered as a primary input factor however it is considered in the 

output as a waste factor. 

- It is assumed that Methylcyclohexane is used instead of gasoline (petrol) as it has equivalent CO2 

emissions per Kg. 

- In terms of water consumption we will consider an average electric car due to lack of availability of 

data. 

- The body and chassis weight are considered for the three main materials (steel,composite and 

aluminum) however for simplicity the internal parts weight are evenly distributed among them. 

- Consider synthetic oil as compatible with “lubricant oil in plants”for simplicity. 

- Chassis weight is 30% (%70 aluminum, %20 steel & %10 carbon fiber for tesla model 3) of the vehicle 

total weight (1730 kg). 

- Chassis weight is 30% consisting of(%80 aluminum, %20 steel) of the vehicle total weight (1505 kg). 

- Due to the extensive amount of copper used in tesla model 3 electric motor we neglected the rest of the 

material embedded and assumed only copper. 

- Since the internal parts are made of steel and aluminum, all weight is considered to be 40% steel & 

60% aluminum.  

 

3.1 Draw Product Tree 

 
Figure 01: Product Tree 

 
3.2 Different phases of LCA procedure: 

● Goal and Scope 

● Life Cycle inventory 

● Impact Assessment 

● Interpretation 

 

IV. Goal and Scope 
4.1 Goal Definition: 

The aim of this cradle to gate Life Cycle Assessment (LCA) is to evaluate and compare the 

environmental and resource impacts associated with the manufacturing of the Tesla Model 3, representing an 

Electric Vehicle (EV), and the Mercedes C 200, representing a Combustion Engine-driven Vehicle (CEV). The 

assessment will focus on analyzing the materials used, manufacturing processes, energy consumption, and 

emissions throughout the manufacturing phase of both vehicle types. 
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4.2 Scope Definition: 

The scope of this LCA covers the entire manufacturing process of the Tesla Model 3 and the Mercedes 

C 200, starting from processing the raw materials  (cradle) and extending to the various manufacturing stages 

until the vehicles are prepared to leave the manufacturing facility (gate). The assessment will consider 

environmental impacts such as including energy consumption, greenhouse gas emissions, resource depletion, 

and potential pollution. By conducting a comprehensive comparison between an EV and a CEV, this assessment 

aims to provide valuable insights into the environmental performance differences during the manufacturing 

phase of the two vehicle types. 

 

V. System Boundary 

 
Figure 02: System Boundary 

 

In this part of the project we listed most of the parts embedded in both cars and for simplicity we selected the 

parts which have more environmental and resource impact and which will have significant results when 

conducting our LCA. 

The system boundaries are considered from processing the raw materials  (cradle) and extending to the various 

manufacturing stages until the vehicles are prepared to leave the manufacturing facility (gate). 

 

5.1 Main concepts in both vehicles. 

1. Battery Pack 

2. Electric Motor 

3. Power Electronics 

4. Vehicle Electric Unit 

5. Body and chassis 

6. Suspension system 

7. Break system 

8. Safety system 

9. HVAC System 
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Table 01 (Main concepts) 

 

5.1.1 Battery Pack and Fuel 

- Battery Pack  

It's worth noting that the composition of lithium-ion battery cells typically includes lithium, various metal 

oxides (such as cobalt, nickel, manganese), graphite, and electrolytes containing various solvents and salts. The 

energy consumption of the Model 3 Long Range can range from approximately 15 to 20 kWh per 100 

kilometers, considering typical driving conditions and moderate climate control usage.The rough estimation of 

the battery pack in this model would be approximately 480kg. 

- Fuel  

Mercedes: The specific hydrocarbon composition can vary depending on the refining process and regional fuel 

specifications. The fuel consumption of a Mercedes C200 can range from approximately 7 to 9 liters per 100 

kilometers.The engine are commonly made from aluminum alloy weights around 400kg.The fuel tank capacity 

of the Mercedes Benz C200 typically falls within the range of approximately 41 to 66 liters. This indicates that 

when the fuel tank is completely filled, it can accommodate a quantity of fuel ranging from 41 to 66 liters. 

 
5.1.2 Body and Chassis  

Material Tesla  Model 3 
Weight 

  Range (kg) 

Mercedes-Benz 

  C200 2023 

Weight 

  Range (kg) 

Steel 
High-Strength, 

  Low-Alloy (HSLA) Steel 
104 

High-Strength 

  Steel 
90 

Aluminum 
Structural 

  Aluminum 
360 

Aluminum 

  Alloy 
362 

Composite 
  Materials 

Carbon 
  Fiber 

52 
Not 

  commonly used 
N/A 

Total 520 Total 452 

Table 02 Body and Chassis Materials 

 

Parts Tesla Model 3 2023 (kg) Mercedes-Benz C200 2023 (kg) 

Electric Motor 95 Included in the engine weight  

Inverter 20-30 - 

Charging System 10-30 - 

Infotainment System 5-15 5-15 

Instrument Cluster 1-5 1-5 
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HVAC System 10-30 20-40 

Steering System 10-20 10-20 

Suspension System 50-100 50-100 

Braking System 20-50 20-50 

Transmission - 100 

Differential  - 35 

Battery  480 - 

Engine  - 400(add alone in sustainable minds)  

Others  350 280 

Total 1210 645 

Total weight of the car 1730 

(body and chassis+Parts) 

1505 

(body and chassis+parts+combustion engine) 

Table 03 Parts 

 

Tesla - 60% steel ( 0.6*1210 = 726), 40 % Al (0.4*1210=484) excluding Electric motor which is made of 

copper (95kg) 

Mercedes 60% steel ( 0.6*645 = 387)40 % Al (0.4*645=258) 

 

In addition to considering the manufacturing phase, the length of the chassis in the Tesla Model 3 and 

the Mercedes-Benz C200 also influences the environmental impacts of the body and chassis components. The 

length of the chassis affects factors such as material usage, energy consumption, and transportation requirements 

during manufacturing. 

For instance, the Tesla Model 3 chassis, with a length of approximately 4.69 meters, requires a specific 

amount of materials for its construction. The choice of materials, such as steel, aluminum, or composites, along 

with their quantities, directly impacts the environmental burdens associated with material extraction, processing, 

and manufacturing. Assessing the environmental implications of the material quantities required for the chassis 

length contributes to a more accurate LCA of the manufacturing phase. 

Similarly, the Mercedes-Benz C200 chassis, with a length ranging from approximately 4.59 to 4.70 

meters, presents variations in material usage and manufacturing processes. The different lengths within this 

range may have implications for material waste, energy consumption, and even transportation logistics during 

the manufacturing phase. Conducting an LCA considering these variations in chassis length can provide insights 

into the environmental impacts associated with the specific lengths of the Mercedes-Benz C200 chassis. 

By including the information on the chassis lengths of both the Tesla Model 3 and the Mercedes-Benz 

C200, the literature review on the manufacturing phase of body and chassis components acknowledges the 

significance of chassis length in assessing the environmental impacts associated with material usage, energy 

consumption, and transportation during manufacturing. Considering these variations helps in capturing the 

specific environmental considerations related to different chassis lengths in the context of the LCA analysis. 

 

5.1.3 Wiring Harness 

Mercedes C200 (Fuel): 
The weight of the wiring harness in a conventional internal combustion engine (ICE) car like the 

Mercedes-Benz C200 generally falls within the range of approximately 45 to 75 pounds (15 to 21 kilograms). 

It's crucial to understand that this estimate is an approximate range and can vary based on factors such as the 

size of the vehicle, complexity of its electrical systems, length and gauge of the wires utilized, and other design 

considerations. It's worth noting that advancements in wire materials and design may contribute to weight 

savings in newer models.  

 

Tesla Model 3 Long Range (Electricity): 

The weight of the wiring harness in a typical electric vehicle (EV) like the Model 3 can range from 

approximately 30 to 70 pounds (13 to 32 kilograms). However, please note that this estimate is a general range 

and may not reflect the precise weight of the wiring in the Model 3. 

The weight of the wiring in an EV can vary depending on factors such as the vehicle's size, complexity, 

electrical systems, and the length and gauge of the wires used. Additionally, advancements in wire materials and 

design may also contribute to weight savings. 
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5.1.4 Water Consumption & lubricants  

Mercedes-Benz C200, the lubricants used for this vehicle range from approximately 5 to 6 liters 

(equivalent to 6000 grams) of 5w30 synthetic oil. These lubricants are necessary for the smooth operation and 

maintenance of the internal combustion engine in the C200. 

Regarding water consumption, it is important to note that electric cars, including those equipped with 

lithium-ion batteries like the Tesla Model 3, generally have higher water consumption during their production 

compared to petrol cars. This difference stems from the manufacturing processes involved in producing lithium-

ion batteries. The production of lithium-ion batteries for electric vehicles entails water-intensive activities such 

as mining, extraction, refining, and chemical synthesis. As a result, the precise amount of water consumed 

during battery manufacturing can vary based on factors like battery chemistry, production methods, and facility-

specific practices. Estimates suggest that the water consumption for manufacturing electric vehicle batteries can 

range from approximately 200 to 400 liters per kilogram of battery produced. This higher water consumption is 

primarily associated with the specific requirements of battery production in electric vehicles, highlighting the 

importance of considering water usage when assessing the environmental impacts of different vehicle 

technologies. 

Therefore, when comparing the Mercedes-Benz C200, which relies on conventional petrol technology, 

to electric vehicles like the Tesla Model 3, the water consumption during manufacturing will likely be higher for 

the electric vehicle due to the battery production processes involved. 

 

VI. Impact assessment & Interpretation 
 

 
 

Figure 03: C200 Concept 02 
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Figure 04: Tesla Model 3 Concept 01 

 

 
Figure 05: Scorecard 
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We keep the Tesla Model 3’s concept as the reference for the comparison. 

Therefore, we get a positive performance improvement. 

 

Notice that the C02 eq. Func. is far less in the fuel powered Mercedes C200 compared to the battery operated 

Tesla Model 3. We will further reason out in the interpretation section 

 

Ecological Damage: 

Acidification: Both the Tesla Model 3 and Mercedes C200 have similar levels of acidification impacts, with 

Tesla at 0.59% and Mercedes at 0.86%. 

Ecotoxicity: The Tesla Model 3 shows significantly higher ecotoxicity impacts at 45.09% compared to 

Mercedes, which has ecotoxicity impacts of 4.19%. 

Eutrophication: Both vehicles have identical eutrophication impacts at 0.36%. 

Global Warming: Similar levels of global warming impacts are observed, with Tesla at 4.86% and Mercedes at 

4.85%. 

Ozone Depletion: Tesla has a slightly higher ozone depletion impact at 0.19% compared to Mercedes, which has 

an impact of 0.0%. 

 

Resource Depletion: 

Fossil Fuel Depletion: Tesla has a higher fossil fuel depletion impact at 1.73% compared to Mercedes, which 

has an impact of 2.08%. 

 

Human Health Damage: 

Carcinogens: Mercedes exhibits significantly higher carcinogenic impacts at 81.22% compared to Tesla's 

42.24%. 

Non-carcinogens: Mercedes also has higher non-carcinogenic impacts at 4.75% compared to Tesla's 3.57%. 

Respiratory Effects: Tesla has lower respiratory effects at 1.00% compared to Mercedes, which has an impact of 

1.44%. 

Smog: Both vehicles have relatively similar smog impacts, with Tesla at 0.47% and Mercedes at 0.52%. 

Overall, the comparison reveals some notable differences between the Tesla Model 3 and the Mercedes C200 in 

terms of their ecological and human health impacts. The Tesla Model 3 shows higher ecotoxicity impacts, 
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indicating potential risks to ecosystems, while the Mercedes C200 has significantly higher impacts in terms of 

carcinogens and non-carcinogens, suggesting greater potential risks to human health. 

 

In terms of resource depletion, the Tesla Model 3 has a slightly higher impact on fossil fuel depletion. This can 

be attributed to the fact that the Tesla Model 3 is an electric vehicle powered by electricity, which may be 

generated from fossil fuel sources depending on the region, while the Mercedes C200 utilizes traditional 

combustion engines. 

 

VII. Conclusion 
In conclusion, the cradle to gate Life Cycle Assessment (LCA) comparing the environmental impacts 

of the Tesla Model 3 (EV) and the (combustion engine-driven vehicle) during the manufacturing phase has 

revealed significant differences in their environmental performance. The assessment considered various factors 

such as materials used, manufacturing processes, energy consumption, and emissions. 

The findings of the LCA indicate that the Mercedes C 200 has a notably lower environmental impact 

during the manufacturing phase compared to the Tesla Model 3. Sustainable Minds reports an impressive 66% 

improvement in environmental impact for the C200 during manufacturing, underscoring the benefits of electric 

vehicle technology. This improvement can be attributed to several factors, including materials used to 

manufacture the car, which contribute to lower greenhouse gas emissions and reduced resource depletion 

compared to the Tesla Model 3(EV) . 

Based on the information you provided, if the Sustainable Minds software specifically indicates that the 

Mercedes Benz C200 has a lower environmental impact than the Tesla Model 3 during the manufacturing phase, 

it suggests a different outcome from the general understanding of electric vehicles' lower environmental impact. 

However, please note that as an AI language model, I don't have access to specific data or real-time information 

from Sustainable Minds or any other software. 

It's important to recognize that life cycle assessments (LCAs) can vary based on the methodology, data 

sources, and assumptions used. Therefore, different studies or software tools may yield different results. If 

Sustainable Minds, in your context, indicates that the Mercedes Benz C200 has a lower environmental impact 

during the manufacturing phase, it implies that the specific LCA conducted by Sustainable Minds has yielded 

those findings. 

However, it's essential to consider the broader context and existing research on electric vehicles and 

their environmental benefits. Numerous studies have shown that electric vehicles, including the Tesla Model 3, 

generally have lower greenhouse gas emissions and reduced environmental impacts during the manufacturing 

phase compared to combustion engine vehicles. This is primarily due to the lower emissions associated with 

battery production compared to internal combustion engine components and the use of more sustainable 

materials. 

To better understand the specific findings of Sustainable Minds or other software tools, it would be 

necessary to review the methodology, data sources, and assumptions used in their analysis. This will provide a 

more comprehensive understanding of the differences and help contextualize their conclusions. 

It is important to acknowledge that the LCA has certain limitations and assumptions, and the specific 

environmental performance may vary among different vehicle models and manufacturers. Additionally, the 

scope of this assessment focused solely on the manufacturing phase, and a comprehensive life cycle analysis 

would provide a more holistic understanding of the overall sustainability of both vehicle types. 

Nevertheless, the results of this LCA provide valuable insights for decision-makers in the automotive 

industry, supporting the adoption of sustainable practices and the transition towards greener transportation 

options. Continued research and assessment efforts will further enhance our understanding of the environmental 

impacts of EVs and combustion engine vehicles, enabling informed choices for a more sustainable and 

environmentally friendly automotive sector. 
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