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Introduction
Chapter 1:

Research Title
“Decarbonisation in the Automotive Industry Following the Paris Climate Agreement”
This is my dissertation about an ongoing, relevant, and worldwide issue, relating to automotive companies cutting emissions and adhering to the Paris Climate Agreement.
The problem is complex and involves overlapping factors such as changing market conditions, sustainability challenges, and the adaptation of new technologies being integrated into these companies. This dissertation aims to provide evidence-based insights into the problem, and will critically evaluate practices and strategies imposed by automotive companies in this report.
The “Paris Climate Agreement” has had a major impact on the automotive industry. The Paris Climate Agreement is a legally binding international treaty brought in in 2015, and it has been in effect since 2016. It is designed to combat climate change by limiting global temperature rises to 1.5 degrees centigrade, above pre-industrial levels. The agreement acts as the central framework for international climate action, aiming to achieve a net-zero emission world by the second half of this century. (Bare 2026) “The Paris Agreement is a landmark agreement to reduce global greenhouse gas emissions and changing organisation behaviour is a key component”. (Bare 2026)
“To achieve the goals of the Paris Climate Agreement, decarbonisation targets for the global automotive industry are required”. (Teske 2022) “The Paris Climate Agreement is a policy for emissions reduction efforts to hold the increase in the global average temperature to below 2 degrees Celsius”. (Teske 2022)
Over the past decade, the automotive industry has undergone a profound transformation driven by converging technological, environmental, and regulatory forces. This period has seen a simultaneous push toward electrification, the emergence of increasingly autonomous vehicles, greater digital connectivity, innovation in manufacturing and supply chains, a heightened focus on sustainability and decarbonization, and significant policy and regulatory shifts. (Stein 2026)


“During the past few decades, fossil fuel use has led to a significant increase in greenhouse gas emissions. This increase has occurred in tandem with the growth of the global economy and the spread of globalisation. It is now vital that economies decarbonize to limit global warming”. (Csutora 2025) “Passenger cars are responsible for more than half of the E.U’s greenhouse gas emissions from the transport sector. Global consensus exists on the importance of reducing automobile carbon emissions to mitigate the impact of climate change. That is why the European Union is implementing ambitious restrictions on automobile carbon emissions”. (Csutora 2025)


Global climate change is pushing manufacturing to shift toward sustainable development. (Ding 2026) The Paris agreement has set rules for reducing emissions in industries that use a lot of energy and create high pollution. (Ding 2026) Manufacturing is a major source of global carbon emissions, so it faces strong pressure from environmental regulations. (Ding 2026) The automotive industry is a resource-intensive industry. Its environmental impact affects the entire value chain. This industry not only uses large amounts of energy and raw materials directly but also creates indirect environmental effects through its supply chain network. (Ding 2026) This challenge has led the automotive industry to seek management methods that can improve both operational efficiency and environmental performance. (Ding 2026).
“Sustainability is regarded as important in the automotive industry in the twenty-first century”. (Wellbrock 2020) “Above all, the automotive industry, which is the most important branch of industry in terms of turnover and growth, must deal intensively with sustainable development and the associated effects and challenges. Automotive manufactures are under pressure to comply with both political guidelines and internal specifications, as well as with constantly changing individual customer needs”. (Wellbrock 2020) “For the automotive industry, topics such as electric motors and the associated optimization areas, light-weight construction, and CO2 emissions reduction are key issues”. (Wellbrock 2020)



Background

The reason that this topic was chosen for my dissertation is because I have worked for a few different automotive companies in the past, so I know a little bit about how they operate, at production level anyway.
I have worked for J.L.R(Jaguar Land Rover) in Solihull, Syncreon in Minworth, and Astra Engineering in Aston. I worked on shells of cars and smaller parts at J.L.R, I also worked on shells of cars at Syncreon, but fitted doors, seats, rear boot, and front bonnet. I worked on a press machine at Astra Engineering, pressing car doors. I even worked two night shifts at the BMW plant in Hams Hall Warwickshire. I was filling in for someone who was off through an employment agency, I was testing fuel pumps in water to see if there were any leaks.
So, I’m hoping that my experience in this industry will help me with my project.
“The automotive industry is facing increasingly intense competition, requiring companies to improve employee performance to remain competitive”. (Rambe 2026) “The automotive industry is one of the strategic sectors supporting national economic growth, its contribution is reflected not only in increasing export and investment values, but also in its substantial role in employment”. (Rambe 2026)
Ensuring appropriate employee training and development in response to global modern trends and technological progress is one of the main challenges facing the automotive sector, which has shown its growing potential in recent years. Globalisation, technological progress, economic development, and environmental and social indicators are thereby among the priorities for manufacturing companies eager to achieve sustainable progress in today’s world. (Travnickova 2024)






Research Aim, Objectives
&
Questions

The aim of this research is to critically evaluate the strategies adopted by automotive manufacturers to reduce carbon emissions in response to the Paris Agreement and identify any implications for the automotive industry.
Objectives
To identify emission-reduction practices and strategies adopted by automotive manufactures following the Paris Climate Agreement.
To critically evaluate the effectiveness of vehicle electrification as a decarbonisation strategy.
To examine the role of sustainable supply chains and low-carbon materials in reducing automotive emissions.
To identify challenges associated with implementing decarbonisation strategies.
To develop recommendations for automotive companies based on the findings of the systematic literature review.
Questions
1. What emission-reduction practices and strategies have automotive manufactures adopted following the Paris Climate Agreement?
2. How effective is vehicle electrification in reducing automotive carbon emissions?
3. What role do sustainable materials and supply chain practices play in reducing life cycle emissions?
4. What lessons can automotive companies learn from the literature regarding automotive decarbonisation?
“The importance for environmental sustainability has made innovation, in products, services, and processes, a major challenge”. (Zhang 2026) “In pursuing these sustainable innovations, organisations face a persistent tension between achieving financial growth and generating substantive sustainability impact”. (Zhang 2026)

Chapter 1 Summary

In summary of chapter 1, this chapter is the start of the dissertation and highlights the research problem and provides some information about it. There is an introduction and background section. The research aim and the research objectives have also been outlined, and the research questions have been put forward.















Literature Review

Chapter 2:
Practices & Strategies
“Carbon management strategies encompass various actions taken by an automotive company to address the mitigation in greenhouse gas emissions. These actions include measuring and reporting emissions, reducing emissions, engaging in emission trading, and implementing other measures to mitigate climate change risks, seize opportunities, and enhance corporate competitiveness in a market that is regulated and limited in terms of carbon emissions”. (Csutora 2025) Carbon governance is the ability of an organisation’s management to handle the advantages and disadvantages of climate change mitigation strategies and related governance processes. In case of carbon governance, the company solely focuses on implementing carbon management measures that benefit the organisation, without considering whether these actions are transferring adverse effects to other economic actors. Carbon governance includes risk management and organisational involvement. By engaging their staff, organisations can enhance their climate change mitigation efforts. Risk management assesses the possible dangers, and outcomes of climate change mitigation initiatives. (Csutora 2025) Carbon reduction refers to a company’s commitment to reduce its carbon emissions and the implementation of appropriate management actions. Such management actions include carbon measurement and policy, product improvements, process improvements, and carbon compensation. Carbon measurement and policy encompass strategies to reduce greenhouse gas emissions and use corporate systems to monitor emissions. Companies can use lifecycle evaluations to determine how much they want to reduce emissions from their products and innovations. Reducing the amount of high-impact products in a company’s portfolio or using renewable or recycled resources instead of inputs that produce a lot of greenhouse gasses are possible strategies and these actions result in real carbon reduction. (Csutora 2025) Carbon competitiveness refers to corporate activities retaining competitive advantage or legitimacy. Related activities include developing new products and new markets, stakeholder engagement, corporate communication, and implementing policy initiatives. New markets and product development refer to bringing a product or service to market that incorporates climate change as a differentiating factor, new products are manufactured by innovative technologies that reduce carbon emissions. For product development and technological innovation businesses may form strategic alliances and work together on R&D (Research and Development). Other forms of alliances can include partnerships with public agencies or other businesses. Stakeholder engagement encompasses a wide range of collaborative efforts between public and private entities that are not intrinsic to a company’s core operations. Businesses can influence political decision-makers indirectly through public statements, policy proposals, debates, and funding of scientific studies as part of carbon competitiveness measures. On the other hand, they can directly influence politicians through lobbying and party funding. Political influence can also come from voluntarily self-regulation efforts by businesses. Businesses can disclose their efforts to combat climate change either voluntarily or in compliance with legal requirements in their corporate communications. (Csutora 2025)
	
	Strategic Objective
	Related Corporate Activities

	Corporate Carbon Strategy
	Carbon Governance
	Organisational Involvement
Risk Management

	
	Carbon Reduction
	Carbon Measurement and Policy
Product Improvements
Process Improvements
Carbon Compensation

	
	Carbon Competitiveness
	New Markets and Product Development
Stakeholder Management
Corporate Communications
Political Activities



(Csutora 2025)
“To comply with increasingly stringent emissions regulations, automobile manufacturers are implementing product-related strategies that require both incremental solutions and genuine technological advancements” (Csutora 2025) “These strategies were identified: Incremental Innovation of Mature Technologies, Developing More Efficient Combustion Engines and Electrifying Vehicles”. (Csutora 2025)

	Strategic Objective
	Related Corporate Activities
	Corporate Activities in the Automotive Sector

	Carbon Reduction
	Product Improvements
	Electrifying Cars
Efficiency Improvement



(Csutora 2025)

“The Circular Economy model can be used as a strategy for supply-chain decarbonisation by automotive businesses”. (Gong 2024) “The circular economy concept is a combination of reduce, reuse, and recycle practices and this links to environmental and economic prosperity”. (Gong 2024) “Emissions can be minimized in the supply-chain by digitalization, servitisation-sharing solutions, long-lasting design, maintenance, repair, reuse, re-                 manufacturing, refurbishing, and recycling”. (Gong 2024) “This is particularly useful in the supply-chain as it identifies where the waste is. This creates a more efficient business model and therefore derives competitive advantage”. (Gong 2024) “When applying the circular economy model to the automotive industry, there are environmental benefits and cost benefits if the model is followed”. (Gong 2024)













Here are the 10 R’s of the circular economy (1)
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The goal of the circular economy is to ensure that resources are used for as long as possible, which encourages companies to adopt alternative business practices and models, thereby reducing the need for increased extraction of raw materials. Additionally, the product life cycle is extended through activities such as reuse and remanufacturing, both of which are included in the “10 R’s” of the circular economy: Reject, Rethink, Reduce, Reuse, Repair, Recondition, Remanufacture, Repurpose, Recycle, and Recover as energy. (Perez-Canto 2026) “Economic prosperity is also a key objective, along with improving environmental quality. Thus, the circular economy is an economic system that benefits society, businesses, and the environment”. (Perez-Canto 2026) These three elements are encompassed in the term ESG (Environmental, Social, and Governance), which is essential to ensure that industrial companies operate in a socially and environmentally responsible manner. Sustainability is a long-term goal that requires balancing economic, social, and environmental dimensions, and the circular economy contributes to this by reducing waste and pollution. (Perez-Canto 2026) The incorporation of the circular economy principles is transforming core elements of the automotive industry, particularly through reuse and parts renewal. This also includes converting thermal engine vehicles into electric ones. Reuse and recycling of batteries hold significant development potential. When a battery’s charge capacity falls below 70%, it is no longer suitable for powering electric vehicles but can be repurposed for less demanding applications, such as supplying energy to homes, businesses, or public facilities. Alternatively, batteries can be recycled to recover raw materials for new battery production. The value chain must now consider new components such as centers for treating elements and components, shredding and recovering materials, and reconditioning vehicles for a second life. (Perez-Canto 2026)








Vehicle Electrification
“The transition to electric mobility presents both opportunities and challenges. The ramp-up of electric mobility is moving the focus of CO2 emissions to the supply chain, producing electric cars is resource-intensive and involves carbon-intensive processes”. (Downes 2025) “Without the right measures, the CO2 emissions in the supply chain of an electric vehicle would actually increase”. (Downes 2025)
“The adoption of electric vehicles (EVs), as an effective measure to reduce carbon emissions from passenger road transportation and facilitate the transition to a low-carbon economy has gained extensive attention from governments, research institutions, business sectors, and international organisations”. (Pan 2026) “Electric vehicle (EV) has been viewed widely as a promising climate mitigation strategy. Given the divergent pace and scale of vehicle electrification across various countries, the impact of EVs on energy consumption and C02 emissions are anticipated to exhibit considerable spatial heterogeneity”. (Pan 2026)
Electric vehicles (EVs) have emerged as a central technology to decarbonise the transport sector and achieve climate stabilization. (Sharma 2023) Considering the recently announced decarbonisation pledges, including the net-zero targets, the International Energy Agency (IEA) projects that accelerated EV adoption can result in a net reduction of 580 Mt C02-eq emissions in 2030, which is 25% more than the net reduction projected for current policy scenario. (Sharma 2023) As gasoline combustion for running internal combustion engine vehicles (ICEVs) also causes air pollution, electrifying road transport is expected to bring substantial co-benefits for air quality and human health. (Sharma 2023) To ensure a just transition from ICEVs to EVs, it is crucially important to understand the distributional impacts of EVs and their equity implications. However, despite a growing consensus that EV adoption would generally reduce emissions and pollutions, how these impacts might vary across different locations or population groups remain poorly understood. (Sharma 2023) In particular, one important aspect of EVs equity implications is the potential changes in the geographical distribution of the emissions and air quality impacts. The transition from ICEVs to EVs may reduce pollution from the transport sector but increase pollution from power and industry sectors due to the increased demand for power generation and automobile parts such as batteries. This will disproportionately affect the people living in regions of power production and automobile battery manufacturing. (Sharma 2023) The transition from ICEVs to EVs can worsen the existing inequality by shifting air pollution from the richer urban areas where EVs are likely to get adopted to poorer rural areas where the power plants that generate electricity to run those EVs are located. (Sharma 2023)
Given the large-scale transition to EVs is anticipated in the coming decades, the future distribution of the emissions and health impacts from the transportation sector will largely be shaped by EVs. (Sharma 2023) Traditionally, transport emissions and health impacts have been dominated by gasoline consumption that is used to fuel ICEVs. Looking to the future, EVs are projected to scale up rapidly. For instance, the share of EVs in annual car sales is expected to increase from less than 10% to more than 30% between now and 2030 globally. As a result, the future impacts of the transportation sector will be influenced by, first and foremost, how quickly EVs penetrate the vehicle market, hence displacing the pollution impacts from gasoline and diesel consumption. In the meantime, new emissions and pollutions may emerge in other sectors that support EV transition, such as increased power sector emissions to support EV charging. This shift from the transportation sector to other sectors results in new mechanisms through which multiple locations may experience difficult aspects. (Sharma 2023)


Here is a projected EV sales chart (2)

[image: ]
(Pan 2026)





Sustainable Supply-Chains & Low Carbon Materials
“Against the backdrop of the accelerating global carbon neutrality agenda, automotive parts remanufacturing has emerged as a critical pathway toward sustainable manufacturing”. (Fu 2026) “Automotive remanufacturing, especially automotive parts remanufacturing, its core lies in the advanced repair and reprocessing technology, so that the used parts restore or close to original performance, so as to achieve the purpose of extending the service life, saving resources and reducing environmental pollution”. (Fu 2026) “As the standards of the automotive parts remanufacturing industry is becoming more and more perfect, in the realization of the reduction in carbon emissions, energy saving and emission reduction, and promote the efficient recycling of resources, the formation of “resource-products-waste-products-remanufactured-products”. In order to realize development mode of “resource-product-waste-product-remanufactured-product”, the industry system of green, low-carbon and recycling development is being actively constructed”. (Fu 2026)
In the ever-evolving landscape of global business, effective management of the supply chain has become increasingly critical for firms. The supply chain, encompassing the flow of goods, services, and information from raw material suppliers to customers, represents a complex network that significantly impacts a firm’s operational efficiency, financial performance, and competitive advantage. (Esmaeilzadeh 2026) In order to establish efficacious strategic supplier relationships, organisations must concentrate on SRM (Supplier Relationship Management), which includes the process of supplier selection, supplier segmentation, and supplier development. The term “Supplier Development” (SD) was first used to describe efforts by manufacturers to increase the number of viable suppliers and improve their performance. SD is defined as the efforts of a buying firm to improve their performance and/or capabilities of the supplier to meet the buying firm’s supply needs. It is known as a systematic approach to leverage capacity and capability improvements across the supply chain. SD has historically been a practice intricately linked with the automotive sector, where outsourcing of components and subassemblies is a tradition. The complexity of automobiles necessitates a substantial degree of collaboration with suppliers for assembly purposes. This is understood by the fact that a significant portion of a vehicle’s production cost (up to 75%) is attributable to parts obtained from external suppliers. The implementation of SD initiatives is thus crucial in the automotive sector, where managing supplier relationships and ensuring the quality of outsourced components are essential for maintaining competitive advantage and operational efficiency. (Esmaeilzadeh 2026) Firms can employ a set of activities to develop the capabilities of their suppliers. These activities range from low-involvement activities, such as evaluating, providing feedback, and incentivizing suppliers, to much more elaborate and resource-intensive activities, such as investing in production equipment and training supplier staff. (Esmaeilzadeh 2026) Therefore, integrating them into the terms of activities related to SD and categorizing them can be a necessity at present. Giving that companies are willing to take measures to facilitate the development of their suppliers, the identified activities can help companies in this regard. (Esmaeilzadeh 2026) SD involves a variety of activities, among these activities are technical assistance, financial support for suppliers, and training, with long-term collaborative buyer-supplier relationships as principal objectives. The SD concept usually refers to knowledge management activities. By sharing their knowledge and expertise, buyers can help suppliers improve their technology and product development capabilities, which improves supply chain performance. Most efforts on SD also address social issues within the supply chain. Using socially targeted capability development initiatives, businesses can enhance the social sustainability of their supply chains. Considering the present conditions of external suppliers supplying the components and semi-finished goods due to the decrease in vertically integrated manufacturing systems, this concept has gained importance. (Esmaeilzadeh 2026)
Industries are becoming more concerned about the environmental implications of business operations because of rising government regulations, enhanced public awareness, and pressure on consumers. Sustainable supply chain management requires screening suppliers based on the environmental performance of their operations and ensuring that they adhere to certain environmental legislation or criteria. (Singh 2024) Environmental management is gaining prominence because of the growing concern among stakeholders, including governments, consumers, employees, industries and societies. Businesses must address environmental concerns if they want to remain competitive in the global economy. (Singh 2024) When it comes to supply chain management, making the right supplier selection decisions is often seen as a top managerial priority and an important and difficult issue that must be addressed. As a result of this increasing awareness, businesses are looking for suppliers that can meet their needs while also being concerned about environment. (Singh 2024) Environmental protection measures in EVSC (Electric Vehicle Supply Chain) may include everything from reactive monitoring of environmental management programs to proactive measures like recycling, reuse, re-purposing, re-manufacturing, and reducing raw material use. Environmental sustainable methods include incorporating supplier input into greening organisational operations, quality of material, green standards, minimizing packaging and waste, and generating environmental life cycle analysis of products. (Singh 2024)

Here is a practical guide to sustainable supply chain management (3)
[image: ]

(Fuhr 2026)





Against the backdrop of the global energy transition and carbon neutrality targets, a growing body of research has quantified on the demand side, how the expansion of NEVs and wind power stimulates demand for critical minerals. (Wang 2026) Relative to fossil-based energy systems, renewable energy systems exhibit substantially higher material dependence on metals such as steel, copper, aluminium, and rare earths, implying that the low carbon transition is a shift from fossil fuels to metals. (Wang 2026) Neodymium and Dysprosium, as representative light and heavy rare earth elements (REEs), are critical mineral resources underpinning the performance of many low carbon technologies in the context of deep decarbonisation of global energy systems. Owing to their unique magnetic properties and thermal stability, neodymium and dysprosium play an irreplaceable role in high performance neodymium-iron-boron, permanent magnets (NdFeb). NdFeb magnets substantially enhance the energy conversion efficiency and power density of motors and generators. By reducing equipment weight, lowering operating costs, and improving system reliability, they further improve overall operational performance. (Wang 2026) In the transportation sector, NEVs (New Energy Vehicles) are rapidly displacing conventional internal combustion engine vehicles, with their core drivetrains similarly dependant on neodymium and dysprosium permanent magnet materials. (Wang 2026) A growing body of research indicates that consumption of these REEs has shifted away from traditional applications such as household appliances and internal combustion vehicles toward NEVs and wind power, which are projected to become the principal drivers of future demand. Given the irreplaceable role of neodymium and dysprosium in enhancing energy conversion efficiency, reducing system weight, and extending equipment lifespans, their demand is expected to exhibit rigid growth trajectories throughout the global low carbon transition. (Wang 2026)








This is a diagram and graph of natural resource processes (4)
[image: Fig 1]
(Wang 2026)











Decarbonisation Challenges
In response to global efforts to promote sustainability and combat climate change, industries increasingly leverage digital technologies to enhance organisational capabilities and adopt low-carbon practices. (Hmamed 2025) The international pressure to combat climate change challenges has encouraged industries to embrace sustainable practices, notably within the context of low-carbon footprint technology adoption. This evolution is a vital response to pressing environmental concerns seeking to lower greenhouse gas emissions while boosting energy efficiency within several industries. This objective has gained considerable attention across various sectors, which are significant contributors to global emissions, such as natural resource subtraction, freight management, and automotive manufacturing. These sectors are under scrutiny due to their substantial greenhouse gas footprint and pivotal role in shaping environmental outcomes. Achieving net-zero emissions in these industries involves navigating complex challenges that require a deeper understanding of technological innovations, organisational capacities, and strategic policy frameworks. For example, the transition to renewable energy sources in the manufacturing sector necessitates significant investment in new technologies and infrastructure, alongside comprehensive regulatory support to ensure sustainability and economic viability. (Hmamed 2025) Additionally, industries must balance economic growth with environmental sustainability, which often entails overcoming resistance to change and fostering innovation. (Hmamed 2025) “Despite the global shift towards sustainable practices in developed economies, emerging economies remain significant contributors to greenhouse gas emissions, posing substantial challenges to climate action. These are influenced by various factors such as limited access to advanced green technologies, inadequate regulatory enforcement, insufficient financial incentives, and a lack of comprehensive environmental awareness among stakeholders, Additionally, the reliance on traditional manufacturing processes and fossil fuels further exacerbates the challenge of achieving these targets”. (Hmamed 2025)
“Greenhouse gas (GHG) emissions from light-duty vehicles (LDV) production, use, and disposal contribute 3% of global emissions, making them a crucial focus for decarbonisation efforts”. (Heidari 2026) “Some strategies that have been proposed for GHG reduction are increasing the adoption of battery electric vehicles (BEVs), and lightweight vehicles. However, emissions from vehicle production are on the rise, largely due to the expansion of battery manufacturing and the increasing use of lightweight yet emissions-intensive materials such as aluminium, high-strength steel, and carbon fibre composites”. (Heidari 2026)

“Despite the growing use of aluminium and steel sheets and extensive research on the environmental impacts of upstream steel and aluminium production, there is limited work specifically examining the environmental footprint of producing automotive aluminium and steel sheet components, from raw material extraction through downstream manufacturing to vehicle assembly. Furthermore, potential pathways for decarbonization and circular economy strategies within these manufacturing processes remain unexplored” (Heidari 2026) “While aggressive interventions such as green H2-DRI, increased deployment of EAF, and sourcing low-carbon energy offer significant potential for emission reductions, their widespread implementation faces several challenges. First, these technologies require a reliable supply of low-cost, low-carbon electricity, which is currently insufficient, especially at the scale needed for industrial processes. Second, the infrastructure for green hydrogen production, storage, and distribution is still in the early stages of development, creating logistical and economic barriers. Third, the capital investment required to retrofit or replace existing blast furnaces with EAFs or hydrogen-ready systems is substantial and may not be feasible for all producers without policy or financial support. Additionally, concerns regarding product quality, particularly for high-strength and surface-critical automotive applications, may limit the immediate use of high-recycled-content, or hydrogen-based steelmaking in certain contexts. To overcome these barriers, coordinated efforts in technology development, infrastructure investment, market incentives, and regulatory alignment are essential to ensure that ambitious decarbonisation pathways can be realised”. (Heidari 2026)










Systematic Literature Review

Chapter 3: Methodology
This systematic literature review (SLR) is focused on decarbonisation efforts in the automotive industry following the Paris climate agreement. The topic is relevant, current, and effects the global population in one way or another.
There will be evidence-based discussion’s on how different automotive companies compare in their decarbonisation efforts and recommendations for future decarbonisation efforts. 
The decarbonisation efforts of automotive companies is a vitally important issue because global emissions must come down in order to make our planet sustainable, for us and for future generations.
Given global efforts for decarbonisation in the coming years, this research aims to benefit automotive companies in their efforts to decarbonise supply chains and products.
My research problem is “Decarbonisation in the Automotive Industry Following the Paris Climate Agreement”.
The objectives in this SLR are; To identify practices and strategies adopted by automotive manufactures following the Paris climate agreement, To critically evaluate the effectiveness of vehicle electrification as a decarbonisation strategy, To examine the role of sustainable supply chains and low-carbon materials in reducing automotive emissions, To identify challenges associated with implementing decarbonisation strategies, and to develop recommendations for automotive companies based on these findings.
“The application of a systematic literature review has developed into an established approach”. (Sauer 2023) “Such reviews help to condense knowledge in a certain field and point to future research developments, thereby enabling theory development”. (Sauer 2023)





Protocol
My plan for this systematic literature review is to use the PICO (Problem/Population Intervention Comparison Outcome), and the PRISMA (Preferred Reporting Items for Systematic Literature Review) frameworks. This will help define the research problem and research problem questions. This will show how I’ve searched, and sourced the appropriate literature, and which literature I have chosen or not chosen.
PICO Framework
	P
Problem/Population
	I
Intervention
	C
Comparison
	O
Outcome

	Decarbonisation Following Paris Climate Agreement
	Vehicle Electrification
Supply Chain Sustainability
Low Carbon Materials
	Automotive Companies
Supply Chains
Raw Earth Materials
	25-30 Degree Celsius Emission Reduction by 2030

	Worldwide Population
	ACTION
	ALTERNATIVE
	RESULTS/EFFECTS

	
	Decarbonisation To Adhere Global Targets
	Battery Electric Vehicles
Hybrid Vehicles
	Further Automotive Emission Reductions
Global Emission Reductions



“The PICO approach is helpful in the rapid synthesis of questions”. (Hosseini 2024) “PICO is used to evaluate the effectiveness of an intervention”. (Hosseini 2024)
P- Patient, Population, or Problem: Who is defined as a patient? What is the common problem, and what are the characteristics related to the population?
I- Intervention: What is the main intervention?
C- Comparison or Control: What is the major intervention of comparison or alternative intervention (if present)? 
O- Outcome (s): What outcomes are anticipated to be achieved, assessed, measured, or improved? (Hosseini 2024)




Research Questions
1. What emission-reduction practices and strategies have automotive companies adopted following the Paris climate agreement?
2. How effective is vehicle electrification in reducing automotive carbon emissions?
3. What role do sustainable materials and supply chain practices play in reducing lifecycle emissions?
4. What lessons can automotive companies learn from the literature regarding automotive decarbonisation?
The importance of formulating a sound and proper research question is summarized in three main motives:
1. Conducting and evidence-based study: Evidence-based studies, particularly, the systematic reviews in this case, rely on a research question developed to specifically address the problem with all the required details. 2. Designing search strategy: Formulating a strategy for searching the electronic databases based on a well-defined research question is the fundamental step for every specific attempt to access the evidence for educational, clinical, and research purposes. 3. Highlighting the literature gaps: Apart from the study design, a formulated research question is a necessary part of the literature review in order to find and specify the knowledge gaps. (Hosseini 2024)
Search Strategy
· Google Scholar
· Science Direct
· University of Wales Trinity Saint David (UWTSD) Library
· Wiley
· Scopus
· Web of Science
· Springer
· Taylor & Francis
· Elsevier
· Jpom
· Iopscience
· Mdpi


Search Terms (Keywords)
· Decarbonisation
· Automotive Companies
· Emissions
· Supply Chain
· Electrification
· Sustainability
· Paris Climate Agreement
· Greenhouse Gas
· Environmental
· Industries
· Low Carbon
· Manufacturing
· Technological Innovations
Inclusion
Published 2020-2026, Peer Reviewed, English, Focus on Decarbonisation Efforts of Automotive Companies, Reviewed Studies
Exclusion
Non-English Publications, Studies Not Related to Decarbonisation, Studies Not Related to Automotive Companies
Records Identified: 20
Records Removed: 5
Screened: 20
Full-Text Reviewed: 20
Final Studies Included: 15
Search Results: 15 Publications

Ethical Considerations: Extracting Raw-Materials, Battery Centres, Carbon Processes, Resistance to Change, Transition for Workers, Energy Poverty, Global Equity.
Chapter Summary

In summary of this chapter, a systematic literature review has been undertaken, using the PICO and PRISMA frameworks. The problem statement has been explained by its relevance, importance, and its effects. The objectives of the research statement have been explained, and the research questions have been added. The protocol has been explained through the PICO framework, and the search strategy, search terms, inclusion and exclusion criteria, and which articles I have used, have been explained. Ethical considerations have been included as well.


















Findings & Discussion
Chapter 4:
In this section, the findings of the questions that have been set out, shall be answered and discussed.
What emission-reduction practices and strategies have automotive companies adopted following the Paris climate agreement?
Circular Economy, Carbon Accounting, Carbon Governance, Carbon Management, Carbon Productivity, Supply Chain Management, Green Innovation, Material Substitution.
“In the automotive sector, the circular economy model has been put into practice in car manufacturing”. (Yazgan 2026)
The circular economy, adopted by the “European Green Deal” (EGD), is one of the priority policy areas in the new strategy. The EGD, approved in 2020, comprises a set of policy inniatives implemented by the European Commission with the overarching aim of achieving climate neutrality for the European Union (EU) by 2050, to offer new and better jobs, restore climate neutrality, improve people’s well-being, and increase growth. (Yazgan 2026) The 2030 agenda for sustainable development was adopted by the United Nations General Assembly on September 25, 2015, thus taking a step toward implementing the circular economy model. The EU’s objectives for production are to develop some incentives that support cyclical product designs and to create efficient and innovative production-product life cycle processes. (Yazgan 2026) It is anticipated that businesses will need support in creating profitable and viable processes using circular economy business models. Accordingly, all stakeholders will have important responsibilities. While the private sector will drive most of the innovation, investment, and implementation, governments must also create new regulatory strategies and benefit from this transformation. (Yazgan 2026) Circular economy concept emphasizes designing products with long life cycles and encourages repair, refurbishment, and remanufacturing. Therefore, the circular economy is crucial in the manufacturing sector for several reasons. By minimizing waste and encouraging the reusing and recycling of materials, this concept can contribute to sustainable resource management in the manufacturing sector. It ensures reduced waste generation and encourages recycling of materials. It requires innovation in product design and manufacturing processes. This innovative approach has the potential for more sustainable and resource-efficient production methods. Adopting this concept can ensure cost savings for manufactures, thanks to the reuse of materials and components. Besides cost savings, it contributes to a reduction in the environmental impact of manufacturing activities and environmental protection. It can help manufacturers comply with legal requirements as environmental regulations become more stringent. Besides all these, embracing circular economy principles can enhance a company’s reputation and provide for building a positive corporate image. (Yazgan 2026) Circular economy ensures the efficient and sustainable use of resources, thus reducing waste in a company. It allows cost savings and minimizes environmental impacts. Additionally, by focusing on sustainable production and design principles, reputation and recognition can be strengthened by gaining a competitive advantage. Considering all these benefits, the world’s leading companies have become interested in the circular economy. (Yazgan 2026)
The automotive industry faces significant challenges due to material shortages and supply chain disruptions. As one of the world's most resource-intensive sectors, its strong dependency on raw materials, and substantial environmental impacts highlights the need for circular economy (CE) transformation. In 2023, private vehicles, accounted for more than 25% of the world's oil consumption and contributed to approximately 10% of the CO2 emissions related to global energy use. Simultaneously, the disruptive transition from combustion to electric engines necessitates a comprehensive re-evaluation of the entire lifecycle of cars. This involves reconfiguring complex value chains, considering new ownership models, enhancing collaboration with stakeholders, and leveraging technologies. (Fendt 2026) The concept of CE is centered on improving the efficiency and productivity of products, materials, and processes to foster sustainable development. It is recognized for its ability to prevent, reduce, and reverse the loss and destruction of value, such as by decreasing emissions, reducing pollution, and alleviating biodiversity and habitat loss associated with resource extraction. CE is investigated using interconnected levels: Nano (product, component, material), Micro (company, business model), Meso (business ecosystem, industry network, sector), and Macro (city, region, nation and beyond). (Fendt 2026) Prominent CE concepts encompass the 9R-framework, the ReSOLVE framework, and the circular strategies. These frameworks offer structured methodologies for applying CE principles and often exhibit similar strategies. The ReSOLVE framework transfers CE principles into six actions for businesses: Regenerate, Share, Optimize, Loop, Virtualize, and Exchange, offering a practical lens for operationalizing CE principles in industry. The 9R framework prioritizes strategies according to their circularity potential. Efficient production and utilization offer the highest potential, followed by extending product life, while material recovery ranks lowest, as it typically involves quality and material losses or eliminates future use. These strategies align with circular approaches across the product lifecycle: narrowing loops through Refuse, Rethink, and Reduce, mostly during the beginning of life phase of a product; slowing loops via Reuse, Repair, Refurbish, Remanufacture, and Repurpose during middle of life; and closing loops through Recycle and Recover at a products end of life. (Fendt 2026) Extending vehicle life remains equally critical, with design for and execution of reuse, repair, refurbishment, and remanufacturing enabling longer use and component circulation. Across all strategies, data and digital technologies play a key role by informing the loop, supporting the execution of all circular strategies. (Fendt 2026) Collaboration among actors in ecosystems is a crucial step to realize the full potential of CE. Circularity requires a rethinking of value creation and business operations, which includes a systematic perspective linking different organisations. (Fendt 2026)
Carbon Accounting is the monetary and nonmonetary monitoring and recording of Greenhouse Gas (GHG) emissions. This evaluation of the potential climate impact of carbon emissions and related decision-making to mitigate, reduce, and manage them suffices carbon accounting. (Wu 2026) Carbon emissions beyond a limit damage the environment and cause irreplaceable harm to the climate, due to which it becomes essential to account for them. (Wu 2026) Carbo accounting assesses and quantifies the carbon emissions contained within the requisite physical limits within organisations and national inventories within political limits. Carbon accounting gauges the climate impact of activities at the national and city level. Carbon accounting methods and reporting are receiving attention globally, depicting the focus on protecting the environment, improving the social image, and contributing to sustainable development. Further, the climate change disclosures are important for effective management of climate risks. However, they require overall coordination between firms, industries, financial institutions, and governments. (Wu 2026) The Carbon Accounting disclosures promote low-carbon economic development. Carbon reporting uses specific methods to report them independently or through supplementary information disclosures, for example, sustainability reports are prevalent. To ensure operational efficiency within the carbon caps, analytical frameworks integrating mathematical models, economic evaluation methods, or carbon accounting approaches must be applied to understand the impact and cost-effectiveness of carbon emission management measures in the respective industries. (Wu 2026) This innate need for precise accounting of carbon emissions is leading to the development of some hybrid and novel carbon accounting methods that enhance the accuracy of carbon emissions under diverse conditions and carbon evaluation laws. (Wu 2026)



To mitigate the environmental impacts of firms and their value chains, accurately quantifying corporate carbon emissions is a crucial first step, not only to assess the carbon footprint across the value chain, but also to identify reduction opportunities and responsibility among trade partners, investors, and even consumers. (Wang 2026) The Greenhouse Gas Protocol (GHG Protocol) structures corporate emissions into three scopes: direct emissions from operations (Scope 1), indirect emissions from a purchased energy (Scope 2), and all other indirect emissions along a company’s value chain (Scope 3). Scope 3 scans 15 categories across upstream and downstream activities, presenting great accounting challenges due to its methodological complexity and reliance on data beyond a firm’s direct control. (Wang 2026)
As global efforts toward ecological civilisation and the transition to a low carbon economy continue to progress, the automotive manufacturing industry, as one of the largest and most complex sectors within the global industrial system, has seen the quality of its green innovation become a core indicator for assessing the competitiveness and sustainability of national manufacturing industries. (Wang 2026) According to the 2023 data from the United Nations Industrial Development Organisation (UNIDO), the global automotive manufacturing industry has an annual output value exceeding $4 trillion, accounting for 12% global industrial added value. Its energy consumption and carbon emission intensity are 1.8 times and 2.3 times the global manufacturing average respectively. Against this backdrop, the green transformation of the automotive industry is not only a key area in addressing climate change, but also a strategic pivot for optimizing the global energy structure and promoting the development of the circular economy. (Wang 2026) However, the traditional automotive manufacturing models heavy reliance on fossil fuels, resource waste in production processes, and environmental impacts throughout the product life cycle have made it a focal point for global carbon emission control and green technological innovation. (Wang 2026) Especially under the framework of the Paris Agreement, governments and international organisations have raised higher carbon neutrality goals for the automotive industry. For example, the European Union’s “Fit for 55” aims to ban the sale of fuel-powered vehicles by 2035, while China’s “dual carbon strategy” explicitly identifies new energy vehicles as a key driver for green growth. These policy directions highlight the global urgency for green innovation in the automotive manufacturing industry – how to achieve the synergistic benefits of environmental and economic performance through technological innovation, industrial optimization, and governance upgrades, has become a focal point for both academic and industrial communities worldwide. (Wang 2026)

How Effective is Vehicle Electrification in Reducing Automotive Carbon Emissions?
The electrification of road transport is widely regarded as a cornerstone of global climate mitigation strategies, with battery electric vehicles (BEVs) promoted as a central technology for achieving net-zero emission targets. Under frameworks such as the Paris Agreement and the United Nation’s Sustainable Development Goals, decarbonising transportation systems is crucial for reducing petroleum fuel consumption, mitigating air pollution, and lowering greenhouse gas emissions (GHG) throughout the life cycle of transportation systems. (Koroma 2026) Yet the climate benefits of BEVs are not intrinsic to the technology, rather, they depend strongly on the carbon intensity of the electricity system that powers vehicle charging and battery production. This dependency introduces significant regional and temporal variability in life cycle GHG emissions, creating a fundamental policy challenge, how to sequence and prioritize electrification across regions/grids with divergent transition trajectories. (Koroma 2026)
As governments pursue decarbonisation strategies and sustainability-orientated transportation systems, EVs have emerged as a central component of long-term climate and energy transition policies. (Alkhamaiesh 2026) In addition to reducing direct emissions, EV adoption is increasingly associated with energy security, sustainable motorbility, and infrastructure modernization across urban and interstate transportation systems. Public charging infrastructure, particularly fast-charging systems, play a critical role in supporting long-distance travel, reducing range anxiety, and enabling large-scale transportation electrification across urban and interstate corridors. (Alkhamaiesh 2026)
“The growth in EV adoption has heightened the importance of accessible, reliable charging infrastructure. However, charging availability directly influences consumer confidence, EV purchasing behaviour, and long-term market penetration” (Alkhamaiesh 2026)

Over the past three decades, transport-sector emissions have risen sharply, now accounting for more than one-fifth of global carbon dioxide (CO2) emissions, with passenger transport contributing about 60% due to its heavy reliance on internal combustion engine vehicles (ICEVs). (Liu 2026) As global passenger demand continues to grow, decarbonising this sector is critical for achieving carbon neutrality. Although the transition from ICEVs to new energy vehicles (NEVs) can reduce operational emissions by up to 73%, the sector still faces significant energy resource challenges. (Liu 2026) Rapid vehicle growth increases manufacturing-related energy use and emissions, driven by demand for energy-intensive materials such as steel, aluminium, and copper, which together account for nearly two-fifths of the global carbon footprint of durable goods. Moreover, rising vehicle ownership accelerates vehicle scrappage, leading to resource losses, waste generation, and environmental pollution, underscoring the need for more efficient resource management in vehicle production and recycling. (Liu 2026)
The transportation sector is responsible for nearly a quarter of global energy-related CO2 emissions and significant air pollution due to its reliance on fossil fuels. (Niu 2026) Shifting to electric vehicles powered by low-carbon electricity and integrating biofuels has begun to reduce emissions, but further investment in clean transport infrastructure and renewables is crucial for deeper long-term impact. (Niu 2026) Challenges remain, including limited range, high battery costs, charging infrastructure needs, and the operational impact of battery production and recycling, especially concerning critical minerals. Nonetheless, global efforts- such as EV incentives, fast-charging network expansion, sustainable battery development, and regulatory plans to phase out combustion vehicles- are accelerating the move towards cleaner transportation and significant emissions reductions. (Niu 2026) Global EV stock surged from 10 million in 2020 to over 45 million in 2024, with China leading the market and accounting for over half of global sales. Europe has also seen strong growth, especially in countries like Norway and Sweden. While EVs are recognized as a key solution for reducing transport emissions, adoption is limited by range constraints, which vary by vehicle type and usage patterns; batteries and fuel cells suit light-duty vehicles, while fuel cells and ultra-capacitors are considered for heavy-duty applications. (Niu 2026) Integrating diverse energy storage technologies is essential to overcome range limitations and optimize energy efficiency, supporting a transition to a more sustainable transport ecosystem. (Niu 2026)
The literature shows that vehicle electrification has a big part to play in reducing automotive emissions, but companies should have caution not to increase emissions elsewhere.






What Role do Sustainable Materials and Supply Chain Practices Play in Reducing Life Cycle Emissions?
Sustainable construction is receiving increasing attention, particularly through the use of renewable raw materials. Such materials contribute significantly to environmental sustainability by reducing fossil resource consumption and mitigating climate change. (Wallrapp 2026) Efficient raw-material management has been shown to substantially lower global resource use and greenhouse gas emissions, making it a key element in meeting the ambitious climate targets set by the Paris Agreement. In addition, renewable raw materials often provide cost-effective alternatives. (Wallrapp 2026) Automotive manufacturers are beginning to explore the use of renewable materials in factory equipment as part of broader efforts to improve the environmental performance in vehicle production. In the resource-intensive field of automotive body construction, material substitution offers significant environmental and economic potential. (Wallrapp 2026) Material production is a major source of greenhouse gas emissions, which is why political measures focus on improving material efficiency and strengthening the circular economy. Sustainable raw material management is of global importance, and material substitution presents a promising approach to enhance both economic and technical performance while simultaneously reducing product-related environmental impacts. (Wallrapp 2026)
As growth continues to accelerate and demand in the automotive industry for enhanced sustainability and environmental friendliness design flexibility, composite materials have been a good choice and a better alternative to replace traditional materials. The composite materials have gained interest from researchers with their great advantages. (Kashung 2026) With the growing concern about the emission of carbon dioxide and greenhouse gas (GHG) researchers in the automotive industries have taken steps in developing a more refined body of automobiles by producing light weight vehicles and upgrading fuel economy thus reducing the emissions of the undesired gases. Polypropylene has been greatly substituting in engineering thermoplastics because of its outstanding engineering performance, cost-effectiveness, and lightweight. (Kashung 2026) To lower the lifetime environmental impact of automobiles, the automobile sector is considering methods to recycle car components. More research is being conducted with the goal of assisting by enhancing methods to enhance plant fibres functionality, a “sustainable” glass fibre substitute for usage in thermoplastic composite automobile parts. When used to reinforce polymers, natural fibres have both technical and environmental benefits. As the car sector grows, so does its environmental effects. Due to this, a sustainable waste management is essential to safeguard the environment and minimize human impact on nature. (Kashung 2026) Manufactures in many countries have been prompted by environmental concerns as well as government laws to examine difficulties in the life span of the product and how to recover products at the conclusion of cycle. The automobile sector is a pioneer in environmentally aware production and the recovery of products. (Kashung 2026)
In the European context, material resources have attracted growing attention due to their strategic relevance to EU targets. Raw materials with crucial economic and social relevance, as well as risks associated with their supply, are typically referred to as critical raw minerals (CRMs). Companies often struggle in managing CRMs and facing the risks they bear. A key step in the management of CRMs is the criticality assessment (CA) It enables raw materials prioritization according to their criticality. (Perossa 2026) Among the sectors strategic for the EU and heavily dependent on CRMs, there is the automotive industry. The electronic components embedded in cars are among the most CRMs- intensive ones. Macro-trends like the increase in the relevance of software components, heavily relying on electric hardware, as well as the electrification, are leading to a severe increase in their amount. (Perossa 2026)
Aligning climate action with sustainable economic development requires improving global carbon productivity, the value added generated per unit of CO2 emissions, which directly links economic value creation and carbon emissions. (Kang 2026) The global automotive market is one of the largest single-product markets worldwide. Over the past century, the automotive industry has evolved from single-factory assembly model, into one of the most globalized manufacturing systems that spans multiple countries, exhibiting characteristics of regional differentiated global labor division and encompassing multiple carbon-intensive sectors. The recent implementation of stricter carbon emissions management throughout the entire lifecycle effectively calls for a global division of labour perspective for improving carbon productivity in the globalized automotive industries. (Kang 2026) Deep insights into the variations in carbon productivity across the global automotive manufacturing value chain is essential for fostering greener supply chains. (Kang 2026)
 







As global supply chains (SCs) become increasingly complex and susceptible to disruption, the need to enhance supply chain resilience (SCR) within the automotive industry has become ever more pressing. Disruption arising from geopolitical tensions, pandemics, and natural disasters present significant risks to timely production and delivery. In response, firms are embracing innovative technologies such as digital twins (DTs) to bolster supply chain visibility, traceability, and predictive capabilities. (Amer 2026) A digital twin, defined as a virtual replica of physical assets or systems, enables real-time monitoring, simulation, and predictive analytics, thereby supporting manufactures in improving operational efficiency, optimizing supply chain management (SCM), and proactively mitigating risks. Powered bi internet of things (IoT) devices, machine learning (ML) algorithms, and simulation tools, DTs represent a shift from traditional, static quality assurance systems towards dynamic, adoptive frameworks. (Amer 2026)
As the literature shows, raw materials and supply chain practices, play a big role in reducing lifecycle emissions.












What Lessons Can Automotive Companies Learn From The Literature?

The lessons that automotive companies can learn are they must source natural resources ethically and consider all stakeholders that are involved in the processes. In the search for net-zero emissions, electrification of products and processes should be managed properly to ensure emissions from other areas of production, like battery production, are not prevalent. Automotive companies should continue to innovate their supply chains, monitor, and manage their supply chains to keep emissions down.

The economic influence of decarbonisation is nuanced and multi-layered, with both chances and challenges for economies around the world. While transitioning to a low-carbon economy bids the possibility for economic growth, job creation, and environmental sustainability, it also necessitates careful planning, investment, and policy support to achieve the transition efficiently and warrant a fair and inclusive outcome for all stakeholders. (Usman 2026)












Recommendations, Research Gaps 
&
Conclusion
Chapter 5:

The recommendations for automotive companies in their efforts for decarbonisation are:
· Circular Economy
· Supply Chain Resilience
· Innovation in Green Technologies
· Carbon Governance
· Carbon Accounting
· Carbon Capture
· Carbon-Neutral Manufacturing Systems
· Carbon Productivity
· EV Simulation Technologies
· Sustainable Battery Technologies
· Climate-Risk Strategies
· AI Applications for Decarbonisation

Addressing the escalating challenges of climate change, resource depletion, and unsustainable consumption patterns requires a systems level transition that goes beyond isolated solutions. The integration of circular economy principles represents a powerful strategy to enhance resource efficiency while advancing the broader goals of sustainable development. (Barathi 2026)
“Traditional linear economic models characterized by the extraction, consumption, and disposal of resources are no longer viable” (Barathi 2026) “There is a growing urgency to transition toward more sustainable, regenerative, and resource efficient systems” (Barathi 2026)



Urgency has become a key concept to narrate the need for, and importance of, rapid governance action to address the global sustainability megachallenges. This urgency extends to policy activities that seek to accelerate the development of green industries and ensure their needs are met, both of which are deemed critical for the European green transition. In the EU, these green industries are being developed within a multilevel governance (MLG) system, where EU, national, and regional levels of governance are meant to be in active interaction with each other and provide an effective framework for the desired development. (Kotilainen 2026)
One industrial policy area where urgency is both topical and apparent, is the EU’s ambition to establish a domestic electric vehicle (EV) battery value chain. In addition to the associated climate goals, EV batteries and the raw materials needed for their production are linked to major economic opportunities for stagnating regions, as well as to recent geopolitical developments. Indeed, the battery industry has become of paramount interest for the EU, which seeks to be a global leader in climate action and keep its place as a significant car manufacturer, but has been forced to play catch up with the Asian countries leading the EV revolution. Since the launch of the European Battery Alliance in 2017, the EU has been operating under increasing urgency, setting clear strategic goals to close the gap with its competitors and develop its own battery industry. (Kotilainen 2026)
Artificial Intelligence (AI): AI holds the potential to generate design solutions aimed at minimizing carbon footprint. Moreover, in the manufacturing sector, AI can optimize energy use, thereby lowering carbon emissions intensity. (Shad 2026)

Circular economy model (5)                                          (Wang 2026)
[image: Image, graphical abstract]
Here is an EV simulation framework (6)

[image: ]
(Niu 2026)







Research Gaps
The research gaps that were found in the literature were:
· AI-enabled Carbon Management
· Hydrogen Supply Chain Optimization
· Sustainable Battery Recycling
· Scope 3 Emission Measurement
· Life-Cycle Assessment Standardization
· Raw Material Extraction
· Sustainable Raw Materials

Conclusion
In conclusion, this dissertation is about decarbonisation in the automotive industry following the Paris climate agreement. There are 5 chapters in this dissertation, involving a problem statement is current, highly relevant, and of extreme importance.
Chapter 1 is an introduction where the aims, objectives, and research questions of the report are outlined. Chapter 2 is a literature review where all relevant literature has been provided for research and validation. Chapter 3 is the methodology that has been used. A systematic literature review has been undertaken in this section. Chapter 4 is the findings and discussion section where the findings of the literature have been shared and discussed, and finally, chapter 5 is for any recommendations going forward and any gaps in the literature have been highlighted.
Thank You.
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