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[bookmark: _Toc191299270]Executive Summary
Road transport accounts for major worldwide vehicle sales, and fossil fuel-burning internal combustion engines (ICEs) are the primary source of carbon emissions, air pollution, and resource depletion. This report analyses the impact of road transport on the environment of the automotive industry and provides solutions to mitigate such impacts. In addition, the following report proposes ways to address these problems, such as alternative fuel solutions like biofuels and hydrogen, and fuel-efficient technologies and lightweight materials. It concludes that investment and supportive government policies are required to accelerate a faster force into a road transport environment of sustainability and technological innovation. 
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[bookmark: _Toc191299271]Introduction
Road transport provides dependable and adaptable services at affordable prices, making it an essential component of the global transport sector. The road transport system's direct delivery service effectively manages various product kinds, meeting the demands of the manufacturing and retail sectors (Kaiser and Barstow, 2022). The automotive industry is closely linked with the road transport sector, as 80% of global transport energy consumption is still from internal combustion (ICE) vehicles (IEA, 2024). This report is critical in the exploration of the ways to reduce the environmental externalities of road transport from the automotive industry, namely carbon intensity, particulate pollution and depletion of resources. The primary challenge is evaluating sustainable initiatives' infrastructural and economic viability, such as operational optimisation and alternative fuels. Hence, current mitigation initiatives are separated by the conceptual presumptions of such scalable solutions and hurdles to market uptake.
[bookmark: _Toc191299272]2.1. Automotive in Hospitality Industry
Hospitality transport, which is one area of the hospitality sector, is not widely seen as an essential component of delivering a hospitable service experience, which is the movement of guests, employees, and items to maintain a hospitable service experience for visitors (Zarezadeh et al., 2022). However, these operations are critical to the industry’s operations, but at the same time, they are also an intense source of environmental degradation, resource use and operational inefficiency. 
Furthermore, the automotive transport segment has a more significant environmental impact because it acts inefficiently, for instance, because of lousy route optimisation or insufficient capacity utilisation. The primary sources of carbon emission, air pollution and fossil fuel dependency in hospitality transport are traditional fuel-based vehicles such as diesel-powered shuttles and delivery vans (Caban et al., 2023). Depending on the year and scenario, passenger transport is responsible for about one-third of urban transport activity (see Figure 1), with the number of emissions arising. Compared to Current Ambition, Emissions declined by 190 trillion tonnes of  between 2019 and 2050 under High Ambition. In both scenarios, emissions in regional trips in high-income countries will fall, resulting in a decrease in non-urban passenger emissions. 
[image: ]
Figure 1: Total passenger transport emissions, 2019-50, under the Current Ambition and High. (Source: ITF, 2023)
Furthermore, in areas with poor public transport infrastructure, the industry relies heavily on private vehicles for guest transportation, which increases traffic congestion and carbon emissions (Gao and Zhu, 2022). Global tourism and the consumers’ demand for convenience toned up the demand for sustainable transport solutions (Jauhari et al., 2021). However, adopting these solutions is difficult for industry members because of the high upfront cost of charging electric vehicles (EVs), poor chargers, and consumers’ inability to change. For instance, while EVs can be a good substitute for traditional fuel-based cars, EVs are not yet very popular in the hospitality industry because the upfront cost of an EV is 20% higher than that of an internal combustion engine (ICE) vehicle (Deloitte, 2023). Furthermore, due to the absence of standardised policies and incentives in different regions, global hospitality chains cannot adopt sustainable transport practices.
[bookmark: _Toc191299273]2.2. Environmental Impact of Road Transport 
The automotive sector, responsible for over 10% of worldwide  emissions in 2022, is a significant source of  emissions from road transport (IEA, 2023). According to Halder et al. (2024), passenger cars account for 45.1% of transport-related emissions, while commercial vehicles, such as trucks and delivery vans, account for 29.4%. The main drivers of these emissions are ICE-fueled vehicles. For example, 61% of transport emissions in the case of the European Union are linked to passenger cars, and the two main contributors are diesel and petrol vehicles (European Parliament, 2024) 
Road transport is the largest source of  , , and PM2.5 emissions in urban areas (Li and Yue, 2024). The air quality standard in most cities remained unmet due to severe particulate matter pollution, with a particular emphasis on delicate particulate matter. The contribution of motor vehicle emissions towards particulate matter stands at 20–30% (Wang et al., 2022). 
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Figure 2:  Air quality maps of annual mean concentrations of NO2 (a, b) and PM2.5 (c, d) (in μg m−3) at 10 m × 10 m resolution for 2021 BAU and 2030 BAU scenarios. BAU represents the business-as-usual scenario. (Source: Zhong et al., 2023)
Research conducted by Konduracka and Rostoff (2022) has linked these pollutants to respiratory diseases, cardiovascular conditions, and premature deaths, especially in urban cities with large populations.
[image: figure 1]
Figure 3: Adverse effects of air pollution on human health. (Source: Konduracka and Rostoff, 2022)
However, if the automotive industry is based on fossil fuels, it will be resource-intensive and unsustainable. However, ICE vehicles are very petroleum-intensive for production and operation, accounting for 25% of global oil consumption in 2024. In addition, road infrastructure construction and maintenance cause land degradation and water consumption. For instance, tonnes of million litres of water are required to build 1 km of road, and asphalt is a primary material used in road construction (Grael et al., 2021). Furthermore, the extraction of raw materials for vehicle manufacturing, such as steel and aluminium according to Sloan et al. (2017), exacerbates resource depletion which brings into focus unsustainable patterns of how the industry consumes resources.
[bookmark: _Toc191299274]2.3. Damage Caused by Road Transport
The automotive industry is still dependent on ICE vehicles with the advancement in sustainable technologies. Major manufacturers like Toyota and Volkswagen still produce millions of ICE vehicles annually. For instance, in 2022, Toyota sold 10.8 million vehicles, which were petrol or diesel-powered (Brecorder, 2025). The consumer demand, the infrastructure, and the very high profitability of ICE vehicles are why we rely so much on traditional fuels. This model is heading towards becoming environmentally unsustainable and by the heavy hand of regulation.
Additional environmental impact of road transport comes from further operational inefficiencies. Currently, 40% of the global vehicle fleet is much less fuel-efficient than new vehicle models (IEA, 2023). For instance, a combustion engine car purchased two decades earlier will release more  per kilometre than a 2020 car (Global Fuel Economy Initiative, 2023). 
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Figure 4: Share of powertrain costs in internal combustion engine vehicle price for different vehicle segments. (Source: Global Fuel Economy Initiative, 2023)
In addition, the industry cannot reduce emissions as there is no integration with sustainable transport systems, including public transit and bike share programmes. In the United States, the US Department of Transportation (2023) states that 85% of commuters use private vehicles, whereas other forms of transport represented remaining 15% (Center of Sustainable Systems, 2022). Thus, these private vehicles are over-reliant and have their over-reliant, which has problems like congestion, more fuel consumption, more emissions, and so on (Hochachka and Mérida, 2023).
[bookmark: _Toc191299275]2.3.1. Industry Examples of Successful Implementation
[bookmark: _Toc191299276]2.3.1.1. Case Study 1: Tesla’s Transition to a Fully Electric Vehicle Lineup
Tesla has become the leader of the EV market, and in 2022, it delivered 1.3 million vehicles which was 40% more than in 2021 (Hoskins, 2023). The company's success is attributed to its vertically integrated supply chain, advanced battery technology, and extensive Supercharger network. In 2022, Tesla’s production emissions (Scope 1) and emissions from purchased electricity and heat (Scope 2) from EV production totalled 610,000 metric tonnes of CO2. In the same year, its Scope 3 emissions were more than 30.1 million metric tonnes of CO2 (Imber, 2025).
[bookmark: _Toc191299277]2.3.2.2. Case Study 2: Toyota’s Use of Hydrogen-Powered Vehicles
Toyota has spent much money on hydrogen fuel cell technology, and its Mirai model gets up to 650 kilometres per tank. The company has also worked with governments and private entities to create hydrogen refuelling infrastructure and 19 stations in Japan supported the adoption of fuel-cell vehicles (FCW, 2024).
[bookmark: _Toc191299278]2.4. Proposed Solutions
Almost more than any other issue, the first is the lack of adequate infrastructure for charging and refuelling EVs as to reach the CO2 reduction for passenger cars of 55% by 2030, the European Commission demands for 3.5 million charging points (Alternative Fuel Observatory, 2024). Finally, the charging infrastructure is unevenly distributed, and 47% of the points are in China, 13% is in Europe and the rest 21% are in USA (Cui et al., 2024). It leaves the rural and developing regions with 'charging deserts' and almost no capacity to scale up the adoption of EVs. 
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Figure 5: Public charger stock by type in China, Europe, and the United States as of 2022. (Source: Cui et al., 2024)
Consumer reluctance to adopt new technologies hinders the transition to sustainable transport. According to a 2023, the main reasons people have not yet bought an EV are most of cars consumers feel range that EVs are too expensive. They are particularly suffering in areas where they do not have the charging infrastructure. Range anxiety is simply a fear of what will happen when you run out of battery power before you reach the charging station. 
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Figure 6: When asked what are the major hurdles to EV adoption, consumers point to a lack of charging. Source: Deloitte, 2023)
Additionally, many consumers do not believe in the performance and durability of EVs and alternative fuel vehicles. For example, almost 80% of European car buyers in our survey expect to get an EV in the future, but 22% remain sceptical about these vehicles because of unsuited to the cost of purchase, inability to charge at home, and worry about real battery driving range (McKinsey & Company, 2023). Further compounding of resistance is formed by behavioural resistance and lack of awareness and education about the benefit of the sustainable transport option. Government policies in various regions are inconsistent, a big challenge for manufacturers and consumers. For instance, the European Union has already decided to end the production of ICE vehicles by 2035, and the US has yet to follow suit with a nationwide policy (European Commission, 2022).
Different standards in different markets make the global supply chain more complex and increase costs for these manufacturers. Furthermore, harmonised emissions standards and fuel efficiency regulations do not attract investment and render sustainable technologies less attractive. Electric Vehicle and Alternative Fuel Vehicle subsidies and incentives vary widely across countries. In some countries, there is atrocious support; in others, there are lavish or tax-free incentives (Thompson, 2022). Hence, this negates the efforts of global workers to curtail their emissions and sets a discriminatory dilapidation for manufacturers.
[bookmark: _Toc191299279]Conclusion/Recommendations 
Summary:
The automotive industry has a significant environmental impact from road transport, mainly due to carbon emissions and air pollution, the primary global carbon emissions and resource depletion. The advanced technology in shape of EV cars are proposed to be viable and mitigated by electrification, alternate fuels, and operational efficiency improvements. However, upfront cost complications, infrastructure deficits, consumer opposition and nonspecific marketing frameworks limit the usage of this technology. 
Recommendations:
Here are some recommendations result from the analysis of automotive industry: 
· Considering the conditions of the automotive industry, the necessity for new technology, and lowering the cost to accelerate the adoption of electric and alternative fuel vehicles as fast as possible, the automotive sector should develop new technology and reduce costs. 
· More fuel-efficient technology and lightweight materials can be invested in to eliminate these emissions further and increase operational efficiencies. 
· By investing further and innovating, the policy can assist the automotive industry in transitioning to a low-carbon, economically healthy future. 
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