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2 THE EVOLUTION AND IMPACT OF VEHICLES 

Vehicles have played a pivotal role in shaping the 

way we live and travel. From the early days of 

horse-drawn carriages to the modern era of electric 

and autonomous cars, vehicles have continuously 

evolved to meet our changing needs and 

aspirations. They have become an integral part of 

our daily lives, offering convenience, efficiency, 

and freedom of movement. 

One of the most significant advancements in the 

automotive industry has been the invention of the 

automobile. The mass production of cars 

revolutionized transportation, making it accessible 

to the general public. Over the years, vehicles have 

become more than just a mode of transportation. 

They have become a symbol of status, style, and 

personal expression. From sleek sports cars that 

exude luxury and performance to rugged SUVs built for adventure, there is a vehicle to suit 

every taste and lifestyle. 

Technological advancements have also transformed vehicles into sophisticated machines. 

The integration of computers, sensors, and artificial intelligence has led to the development 

of intelligent vehicles capable of autonomous driving. Self-driving cars have the potential to 

revolutionize transportation, offering increased safety, reduced congestion, and enhanced 

efficiency. 

Furthermore, the focus on environmental 

sustainability has driven the development of 

electric and hybrid vehicles. With concerns about 

climate change and air pollution, there is a growing 

demand for eco-friendly alternatives to traditional 

gasoline-powered cars. Electric vehicles (EVs) 

offer zero-emission transportation, reducing our 

dependence on fossil fuels and promoting a 

greener future. 

In addition to cars, there is a wide variety of 

vehicles designed for specific purposes. Trucks 

and commercial vehicles play a vital role in 

transporting goods across vast distances, 

supporting industries and economies. Motorcycles 

provide an exhilarating mode of transportation for 

2-1. Figure: ‘the first automobile’  

(made with Image Creator powered by DALL·E) 

2-2. Figure: ‘electric vehicle’  

(made with Image Creator powered by DALL·E) 
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enthusiasts, combining speed, agility, and a sense of freedom on the open road. Bicycles, 

both traditional and electric, offer a sustainable and healthy means of getting around in urban 

areas. 

The future of vehicles holds even more exciting 

possibilities. The concept of flying cars and vertical 

takeoff and landing (VTOL) vehicles is gaining 

traction, offering the potential to bypass traffic 

congestion and revolutionize urban mobility. 

Additionally, the development of hyperloop 

technology aims to create high-speed 

transportation systems that could drastically 

reduce travel times between cities. 

As vehicles continue to evolve, it is important to 

address challenges such as safety, infrastructure, 

and sustainability. Advancements in autonomous 

technology must be accompanied by robust safety 

measures and regulations. The establishment of 

charging infrastructure and the adoption of 

renewable energy sources are crucial for the 

widespread adoption of electric vehicles. 

2-3. Figure: ’flying cars’  

(made with Image Creator powered by DALL·E) 
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3 LCA IN THE VEHICLE INDUSTRY 

A crucial tool for assessing the environmental 

effects linked to the life cycle of a product or activity 

is life cycle assessment (LCA). Understanding and 

minimizing the environmental effects of vehicle 

manufacture and use are critical goals in the 

context of the automotive industry. The goal is to 

investigate the value of LCA in evaluating and 

enhancing sustainability practices within this 

industry, highlighting the demand for thorough 

environmental assessments. 

The automobile sector plays a crucial role in 

today's society by facilitating travel, trade, and 

economic expansion. It also presents major 

environmental problems, such as as resource use, 

greenhouse gas emissions (GHGs), air pollution, 

and waste production. In this situation, life cycle 

assessment offers a methodical way to assess how products and processes affect the 

environment over the course of their entire life cycle. 

LCA takes a cradle-to-grave approach that considers every phase of the life cycle of a product 

or process. Goal and scope definition, inventory analysis, impact assessment, and 

interpretation are its four key stages. The objectives, system boundaries, and environmental 

assessment categories are established during the goal and scope definition phase. Data on 

the inputs and outputs connected to each stage of the life cycle are gathered and quantified 

during the inventory analysis. During the impact assessment, the potential effects on the 

environment are evaluated using impact 

categories such resource depletion, 

eutrophication, acidification, and climate change. 

The data are summarized, and improvement 

opportunities are found during the interpretation 

step. 

LCA is crucial in the automotive sector for 

assessing and reducing the environmental effects 

of vehicle manufacture and use. Reduced 

environmental loads and increased sustainability 

are the results of helping stakeholders make 

knowledgeable decisions about material selection, 

production techniques, and end-of-life strategies. 

LCA is used to evaluate every stage of a vehicle's 

life cycle, from the extraction of its basic materials 

3-1. Figure: ’vehicle industry’  

(made with Image Creator powered by DALL·E) 

3-2. Figure: ’vehicles in a junkyard’  

(made with Image Creator powered by DALL·E) 
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through its eventual disposal. Each stage's resource use, energy use, emissions, and waste 

production are quantified, indicating opportunities for improvement and directing choice-

making toward more environmentally friendly options.  

LCA has a variety of uses in the automotive sector. It can measure the effects of 

manufacturing processes, evaluate the environmental advantages of alternative fuels, 

compare various vehicle models or technologies, and recommend eco-design tactics. The 

outcomes of LCAs aid in the formulation of policies and inform consumers about the 

environmental performance of automobiles.  

Although LCA provides insightful information, there are challenges and limitations. These 

include handling the dynamic nature of the car industry, creating system boundaries, impact 

assessment uncertainties, and data availability and quality. In order to advance LCA and 

enable more precise environmental assessments in the automobile industry, multiple 

obstacles have to be addressed. 

3.1 BENEFITS AND LIMITATIONS OF LCA IN THE USE PHASE OF VEHICLES 

The use phase of vehicles presents both benefits and limitations when applying Life Cycle 

Assessment. LCA offers insights into energy efficiency, emissions, maintenance optimization, 

behavioral analysis, and cost assessment. However, challenges arise from user variability, 

data availability, technology dynamics, real-time monitoring, and regional variations. 

Understanding these aspects is crucial for a comprehensive assessment of vehicle 

sustainability throughout their operational lifespan. 

BENEFITS 

Energy Efficiency Analysis:  

LCA allows for an assessment of energy efficiency 

during the use phase of vehicles. It helps identify 

areas for improvement, such as optimizing engine 

performance, reducing fuel consumption, and 

promoting the use of alternative fuels. 

Emissions and Air Quality Evaluation:  

LCA helps evaluate the emissions generated 

during the use phase, including greenhouse gases 

(GHGs), particulate matter, and air pollutants. This 

information can guide the development of cleaner 

technologies and the implementation of emission 

reduction strategies. 

 

3-3. Figure: ’road with cars in air pollution’  

(made with Image Creator powered by DALL·E) 



Modul_2022 // Life Cycle Assessment 

Alexandra GYŐRFI 

LIFE CYCLE ASSESSMENT IN CASE OF A PRODUCT 

 

 

7
 

Maintenance and Service Optimization:  

LCA enables the analysis of maintenance and 

service requirements during the use phase of 

vehicles. By identifying areas of high 

environmental impact, manufacturers can design 

vehicles that require less frequent maintenance 

and use more sustainable service practices. 

Behavioral Analysis:  

LCA can consider the behavior of vehicle users, 

such as driving patterns and habits. This allows for 

a better understanding of the environmental 

implications of user behavior and the potential for 

promoting sustainable driving practices and eco-

driving techniques. 

Life Cycle Cost Assessment:  

LCA can integrate economic aspects and evaluate the life cycle costs of vehicles, including 

fuel consumption, maintenance, and operational expenses. This provides insights into the 

cost-effectiveness of different vehicle technologies and fuels over their entire life cycle. 

LIMITATIONS 

User Variability:  

LCA is limited by the variability of user behavior, 

such as driving style, distance traveled, and 

maintenance practices. It may be challenging to 

capture the full range of user behaviors and their 

corresponding environmental impacts. 

Data Availability:  

LCA relies on accurate and comprehensive data, 

including real-world driving conditions, fuel 

consumption patterns, and maintenance practices. 

Obtaining such data may be challenging, leading 

to uncertainties in the assessment. 

Technology and Fuel Dynamics:  

LCA in the use phase is influenced by the dynamic nature of vehicle technologies and fuel 

options. Rapid advancements in technology and changes in fuel availability and composition 

can impact the accuracy and relevance of LCA results. 

3-4. Figure: ’maintenance of vehicles’  

(made with Image Creator powered by DALL·E) 

3-5. Figure: ’drifting with a sports car’ 

(made with Image Creator powered by DALL·E) 
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Lack of Real-Time Monitoring:  

LCA relies on historical or estimated data for 

vehicle use phase impacts. Limited real-time 

monitoring capabilities may hinder the ability to 

capture real-world environmental performance 

accurately. 

Regional Variations:  

The environmental impacts of vehicle use can vary 

significantly based on factors such as regional 

energy sources, infrastructure, and climate 

conditions. LCA may face challenges in accurately 

capturing and comparing these regional variations. 
3-6. Figure: ’car engine monitoring’ 

(made with Image Creator powered by DALL·E) 



Modul_2022 // Life Cycle Assessment 

Alexandra GYŐRFI 

LIFE CYCLE ASSESSMENT IN CASE OF A PRODUCT 

 

 

9
 

4 LEVELS IN LCA 

Life Cycle Assessment (LCA) is a valuable tool for evaluating the environmental impact of 

products and systems. LCA can be conducted at three different levels: conceptual, simplified, 

and detailed. At the conceptual level, broad comparisons are made to assess overall 

environmental implications. The simplified level involves more specific analyses, considering 

key factors and trade-offs. Finally, the detailed level involves a comprehensive examination 

of each stage, enabling a thorough understanding of environmental impacts. These three 

levels provide a progressive framework for decision-making, allowing stakeholders to address 

sustainability challenges effectively. 

4.1 CONCEPTUAL LCA 

A conceptual LCA, which is the first level, is where the parameters and scope of the study 

are established. At this step, a qualitative evaluation is carried out to pinpoint the 

environmental problems connected to the good or service and establish the pertinent life cycle 

stages that will be taken into account in the analysis. The conceptual LCA also entails 

determining the functional unit, which is the product or service's measured performance that 

will be used as the basis for comparison. Additionally, data requirements and sources are 

determined, and generalizations about the procedures and materials used are developed. 

Although the conceptual LCA does not entail collecting extensive data or quantifying 

environmental impacts, it lays the groundwork for later stages of the LCA and ensures that 

the study is relevant and focused. 

Vehicle Design Options:  

At the conceptual level, comparing different vehicle 

design options involves evaluating the overall 

environmental impact of each option. This includes 

considering factors such as energy efficiency, 

emissions, resource use, and end-of-life 

considerations. For example, comparing the 

environmental impact of electric vehicles versus 

internal combustion engine vehicles would assess 

factors like greenhouse gas emissions, air 

pollution, and resource consumption throughout 

the vehicle's life cycle. 

Fuel Type Comparison:  

Analyzing the environmental impact of different fuel types in vehicles involves evaluating 

factors such as carbon emissions, air pollutants, and resource availability. For instance, 

comparing gasoline a3nd diesel vehicles to alternative fuel options like biofuels or hydrogen 

would consider factors like greenhouse gas emissions, air quality impacts, and the 

sustainability of feedstock sources. 

4-1. Figure: 'comparing car blueprints' 

(made with Image Creator powered by DALL·E) 
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Material Selection:  

Evaluating the environmental implications of 

different materials for vehicle components involves 

considering factors such as material production 

processes, energy consumption, resource 

depletion, and end-of-life considerations. 

Assessing materials like aluminum, steel, or 

carbon fiber would involve comparing factors like 

energy-intensive production processes, 

recyclability, and the availability of raw materials. 

End-of-Life Scenarios:  

Assessing the potential environmental benefits of 

different end-of-life scenarios for vehicles involves 

evaluating factors like recycling rates, resource 

recovery, and waste management options. 

Comparing scenarios such as recycling, reusing components, or disposing of vehicles would 

consider the environmental impact of each approach, including factors like energy 

consumption, emissions, and waste generation. 

Lightweighting Strategies:  

Evaluating the environmental benefits of using lightweight materials in vehicle design involves 

considering factors such as fuel consumption, emissions, and resource efficiency. Comparing 

materials like aluminium, composites, or high-strength steel would assess their weight 

reduction potential, energy consumption during manufacturing, and impacts on vehicle 

efficiency and emissions. 

Energy Efficiency Measures:  

Assessing the impact of implementing energy-

efficient technologies in vehicles involves 

evaluating factors such as fuel efficiency, 

emissions reduction, and energy consumption. For 

example, comparing vehicles with regenerative 

braking or advanced aerodynamic enhancements 

would analyse the potential reduction in fuel 

consumption and associated emissions throughout 

the vehicle's use phase. 

Vehicle Use Phase:  

Analysing the environmental impact of vehicle use 

involves considering factors such as fuel 

4-2. Figure: 'a whole car made out of carbon fibre' 

(made with Image Creator powered by DALL·E) 

4-3. Figure: ’aerodynamic car’ 

(made with Image Creator powered by DALL·E) 
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consumption, emissions, and maintenance 

requirements. This assessment would compare 

different vehicle types or technologies based on 

factors like fuel efficiency, greenhouse gas 

emissions, air pollutants, and maintenance needs 

to understand their environmental performance 

during use. 

Alternative Powertrain Systems:  

Comparing the life cycle environmental impacts of 

alternative powertrain systems involves evaluating 

factors such as energy source emissions, resource 

use, and infrastructure requirements. This analysis 

would compare powertrain options like fuel cells, 

compressed natural gas (CNG), or plug-in hybrid 

electric vehicles (PHEVs) to assess factors like 

greenhouse gas emissions, air pollutants, and energy efficiency throughout the vehicle's life 

cycle. 

By adding more particular data and a condensed model of the product or service life cycle, 

the second level of life cycle assessment (LCA), also known as the simplified LCA, improves 

upon the conceptual LCA. At this level, information is gathered and arranged into a 

spreadsheet or database according to the inputs and outputs of each life cycle step. Through 

the use of predetermined impact categories, such as potential for global warming or water 

use, these data are used to quantify the environmental effects of the good or service. In the 

simplified LCA, the sensitivity of the outcomes to changes in assumptions, data quality, and 

modelling techniques is also identified and examined. Despite being less difficult than a full 

LCA, the simplified LCA still necessitates careful 

analysis of the assumptions and data used and can 

offer insightful information about the environmental 

effects of the good or service. The outcomes of a 

condensed LCA can also be used to pinpoint areas 

where a full LCA might require more thorough data 

collection or modelling. 

Battery Technology Comparison:  

Assessing the environmental impact of different 

battery technologies used in electric vehicles 

involves evaluating factors such as raw material 

extraction, energy consumption during production, 

and end-of-life considerations. This analysis would 

consider the environmental impacts of lithium-ion 

batteries, nickel-metal hydride (NiMH) batteries, 

4-4. Figure: ’powertrain system’ 

(made with Image Creator powered by DALL·E) 

4-5. Figure: 'batteries in a car under the hood' 

(made with Image Creator powered by DALL·E) 
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and emerging technologies like solid-state 

batteries, including factors like resource 

availability, energy consumption, and recyclability. 

Lightweighting Materials Comparison:  

Comparing the environmental impacts of different 

lightweight materials involves evaluating factors 

such as energy consumption, emissions, and 

resource use during production. Assessing 

materials like aluminium, magnesium, or 

composites would consider their production 

processes, recyclability, and potential weight 

reduction benefits to understand their 

environmental performance and suitability for 

vehicle components. 

Tire Selection:  

Assessing the environmental impact of different tire types and technologies involves 

considering factors such as energy consumption, emissions, and raw material use during 

production and use. Comparing conventional tires to low rolling resistance tires or exploring 

eco-friendly tire materials would evaluate their impact on fuel efficiency, tire wear, and end-

of-life management, considering factors like rolling resistance, tire longevity, and recyclability. 

Hybrid System Optimization:  

Evaluating the environmental impact of optimizing hybrid vehicle systems involves analyzing 

factors such as engine size, electric motor efficiency, and energy management strategies. 

This analysis would assess the potential reduction 

in fuel consumption, emissions, and resource use 

by optimizing the internal combustion engine and 

electric motor in hybrid vehicles, considering 

factors like powertrain configuration, regenerative 

braking efficiency, and control algorithms. 

Alternative Fuels Comparison:  

Comparing the life cycle environmental impacts of 

using alternative fuels in vehicles involves 

evaluating factors such as feedstock production, 

emissions, and resource availability. This 

assessment would compare fuels like biodiesel, 

ethanol, or natural gas, considering factors such as 

greenhouse gas emissions, air pollutant 

4-6. Figure: ’tyres being stored in a car mechanic shop' 

(made with Image Creator powered by DALL·E) 

4-7. Figure: 'ethanol, natural gas, and 'biodiesel' 

(made with Image Creator powered by DALL·E) 
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emissions, energy efficiency, and land use impacts 

throughout the fuel production, distribution, and 

vehicle use phases. 

Vehicle Maintenance Practices:  

Assessing the environmental impact of different 

vehicle maintenance practices involves 

considering factors such as energy consumption, 

emissions, and waste generation. This analysis 

would evaluate the benefits of regular tune-ups, 

proper tire inflation, , and other maintenance 

practices in terms of fuel efficiency, emissions 

reduction, and potential waste reduction, 

considering factors like component longevity and 

proper disposal of maintenance-related waste. 

Vehicle Lifetime Extension:  

Analysing the potential environmental benefits of extending the lifespan of vehicles through 

proper maintenance and repairs involves considering factors such as energy consumption, 

emissions, and material waste. This assessment would evaluate the impact of prolonging the 

use phase of vehicles, including factors like maintenance practices, component replacement, 

and the potential reduction in manufacturing and disposal-related environmental impacts. 

Energy Grid Analysis:  

Evaluating the environmental impact of electric vehicles involves considering the energy mix 

and emissions associated with electricity generation in different regions. This analysis would 

assess the greenhouse gas emissions and air pollutant emissions associated with charging 

electric vehicles, taking into account factors such as the share of renewable energy sources, 

fossil fuel use, and grid emissions intensity in different areas. 

4.2 DETAILED LCA 

The third level of the Life Cycle Assessment (LCA), commonly referred to as the detailed 

LCA, is the most thorough and time-consuming level of examination. At this level, the full life 

cycle of the good or service is meticulously modelled, down to the inputs and outputs at each 

stage, packaging, end-of-life management, and transportation. Surveys, site visits, and other 

approaches are used to gather data, which is then processed and examined using specialized 

LCA software. The extensive LCA provides a thorough understanding of the environmental 

implications of the good or service by including a full inventory analysis, impact assessment, 

and result interpretation. Although the complete LCA offers the most precise and thorough 

study, it demands a considerable investment of time, money, and knowledge. It is frequently 

employed for items that are extremely complex or contentious, or when particular 

4-8. Figure: ’engine oil change in a car’ 

(made with Image Creator powered by DALL·E) 



Modul_2022 // Life Cycle Assessment 

Alexandra GYŐRFI 

LIFE CYCLE ASSESSMENT IN CASE OF A PRODUCT 

 

 

1
4

 

environmental or regulatory standards must be 

met. The outcomes of a thorough LCA can be used 

to guide decisions about product procurement, 

supply chain management, and possibilities for 

improvement. 

Emissions Inventory:  

Conducting a detailed emissions inventory 

involves quantifying and assessing the emissions 

of pollutants and greenhouse gases throughout the 

vehicle's life cycle. This includes assessing 

emissions from raw material extraction, component 

manufacturing, vehicle assembly, vehicle use 

(tailpipe emissions), and end-of-life processes. By 

analysing emissions from each stage, 

stakeholders can identify hotspots and prioritize 

mitigation strategies to reduce environmental impacts. 

Component-level Material Analysis:  

Assessing the environmental impact of specific vehicle components requires conducting 

detailed material analyses. This involves evaluating the extraction, production, and disposal 

processes associated with each component. By examining the life cycle of materials, such as 

steel, aluminium, plastics, or rare earth elements, stakeholders can understand the 

environmental implications of component manufacturing and identify opportunities for 

material substitution or recycling. 

Energy Consumption Analysis:  

Quantifying and comparing the energy 

consumption of various vehicle systems 

throughout their life cycle involves detailed energy 

analysis. This includes assessing energy use in 

propulsion systems, heating and cooling systems, 

auxiliary systems (e.g., infotainment), and 

manufacturing processes. By understanding 

energy consumption patterns, stakeholders can 

identify energy-saving opportunities, optimize 

system efficiency, and reduce overall 

environmental impacts. 

Noise Pollution Evaluation:  

Analysing the environmental impact of vehicle 

noise pollution involves assessing noise emissions 

4-9. Figure: 'bauxite extraction in a mine' 

(made with Image Creator powered by DALL·E) 

4-10. Figure: 'noise barrier next to a highway' 

(made with Image Creator powered by DALL·E) 
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during different life cycle stages, including 

production, use, and end-of-life. This analysis 

evaluates noise levels generated by manufacturing 

equipment, vehicle operation, and recycling 

processes. By implementing noise reduction 

measures, such as noise insulation or sound-

absorbing materials, stakeholders can mitigate the 

environmental impact of noise pollution. 

Hazardous Substances Analysis:  

Assessing the presence and potential 

environmental impact of hazardous substances in 

vehicle components requires a detailed analysis of 

materials and manufacturing processes. This 

includes identifying and quantifying hazardous 

substances, such as heavy metals, volatile organic 

compounds (VOCs), or flame retardants. By substituting hazardous materials with safer 

alternatives, implementing proper handling and disposal procedures, and promoting material 

recycling, stakeholders can mitigate environmental and health risks. 

4-11. Figure: 'hazardous substances in a vehicle factory' 

(made with Image Creator powered by DALL·E) 
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5 IMPACT CATEGORIES 

Life Cycle Assessment employs impact categories to evaluate the environmental 

performance of products and processes. By quantifying and comparing these impacts, LCA 

provides valuable insights for sustainable decision-making, product design, and policy 

development, aiming to minimize negative environmental footprints and promote more 

sustainable practices. 

In this section, I will provide an overview of the major impact categories that appear in the 

analyses, and I will give examples of which parts of the industry have the greatest influence 

on them. 

5.1 ILCD HANDBOOK 

The ILCD Handbook refers to the "International Reference Life Cycle Data System 

Handbook." The ILCD Handbook is a technical guidance document developed by the 

European Commission's Joint Research Centre (JRC) and other international experts in life 

cycle assessment methodology. 

The handbook provides guidelines and recommendations for conducting life cycle 

assessments. It offers a standardized framework for collecting, analysing, and interpreting life 

cycle data. It covers various aspects of LCA, including goal and scope definition, inventory 

analysis, impact assessment, interpretation, and reporting. It aims to ensure consistency and 

comparability in LCA studies, allowing for meaningful comparisons of environmental 

performance between different products or systems. 

The ILCD Handbook has been widely used in Europe and internationally as a reference for 

LCA practitioners, researchers, and policymakers. It helps support decision-making 

processes, product development, and environmental policy development by providing a 

systematic and scientifically grounded approach to assess and communicate environmental 

impacts. 

5.2 CLIMATE CHANGE OR GLOBAL WARMING POTENTIAL 

Global Warming Potential (GWP) quantifies the relative contribution of greenhouse gas 

emissions to global warming. It measures the capacity of different gases, such as carbon 

dioxide (CO2), methane (CH4), and nitrous oxide (N2O), to trap heat in the atmosphere over 

a specified time horizon. GWP values are used to convert emissions of different gases into 

CO2 equivalents, enabling comparisons. Assessing GWP in LCIA helps identify the climate 

change impact of products or processes, guiding efforts to reduce greenhouse gas emissions, 

mitigate global warming effects, and promote sustainable practices to combat climate change. 
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Fuel Combustion:  

The burning of fossil fuels, such as gasoline or 

diesel, during the use phase of vehicles releases 

carbon dioxide (CO2), a potent greenhouse gas, 

contributing to the Global Warming Potential 

(GWP). 

Air Conditioning Refrigerants:  

Some vehicle air conditioning systems use 

hydrofluorocarbon (HFC) refrigerants, which have 

a high global warming potential. Leaks or improper 

disposal of these refrigerants can contribute to 

GWP during the use phase. 

 

Tire Wear and Rolling Resistance:  

The rolling resistance of tires during vehicle use 

leads to increased fuel consumption and 

subsequent higher CO2 emissions. The 

manufacturing and disposal of tires also have 

associated emissions contributing to GWP. 

Vehicle Maintenance:  

Inadequate vehicle maintenance, such as 

improperly tuned engines or malfunctioning 

emission control systems, can result in higher 

emissions of greenhouse gases during the use 

phase, contributing to GWP. 

Aerodynamic Drag:  

Poor aerodynamics, such as roof racks or open windows, increase air resistance, requiring 

more energy to overcome, and resulting in higher fuel consumption and emissions during 

vehicle use. 

5.3 DEPLETION POTENTIAL 

Depletion potential refers to the potential depletion of non-renewable resources caused by 

human activities. It assesses the impact of resource extraction and consumption on the 

availability of finite resources such as fossil fuels, minerals, metals, water, land, and forests. 

Depletion potential considers factors such as extraction rates, reserves, and the 

environmental impacts associated with resource extraction. Evaluating depletion potential 

5-1. Figure: ’pipes of the air conditioning system’  

(made with Image Creator powered by DALL·E) 

5-2. Figure: 'open sunroof on a car' 

(made with Image Creator powered by DALL·E) 
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helps identify the sustainability of resource use, 

guiding decision-making towards minimizing 

resource depletion, promoting efficient use, and 

seeking alternative renewable resources. 

Material Depletion:  

The use of vehicles, especially those powered by 

fossil fuels, contributes to the depletion of mineral 

resources. Fossil fuels such as petroleum, coal, 

and natural gas are finite resources extracted from 

the Earth. Increased fuel consumption leads to 

greater demand for these resources, resulting in 

their depletion over time. 

Fuel Consumption:  

The primary way in which vehicles contribute to the 

depletion of fossil fuels is through their fuel consumption. Vehicles powered by gasoline, 

diesel, or other fossil fuels consume these resources during operation. Increased vehicle 

usage and higher fuel consumption rates contribute to the depletion of finite fossil fuel 

reserves. 

Idling and Inefficient Driving:  

Vehicle idling, where the engine runs while the vehicle is stationary, and inefficient driving 

practices such as aggressive acceleration, speeding, and unnecessary braking can result in 

higher fuel consumption. These behaviors increase the demand for fossil fuels and contribute 

to their depletion. 

Car Washes:  

Regularly washing vehicles, especially in 

commercial car wash facilities, can contribute to 

water depletion. Car washes typically require a 

significant amount of water for cleaning and rinsing 

purposes. The large-scale use of water in car wash 

operations, especially if not efficiently managed or 

recycled, can contribute to water scarcity and 

depletion. 

Cooling Systems:  

Vehicles use cooling systems to regulate engine 

temperature. These systems rely on water for 

cooling purposes, which can lead to water 

consumption and potential depletion. While 

5-3. Figure: 'gas station' 

(made with Image Creator powered by DALL·E) 

5-4. Figure: 'car wash' 

(made with Image Creator powered by DALL·E) 
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modern vehicles often use closed-loop cooling systems that recycle water, some older or 

specialized vehicles may still rely on water consumption for cooling. 

5.3.1 MINERAL RESOURCE 

Mineral resources refer to naturally occurring 

inorganic substances found in the Earth's crust that 

have economic value and can be extracted for 

various purposes. Examples of mineral resources 

include metals (such as iron, copper, and gold), 

non-metallic minerals (such as limestone, gypsum, 

and salt), and industrial minerals (such as sand, 

gravel, and clay). These resources are used 

extensively in various industries, including 

construction, manufacturing, energy production, 

and agriculture. Mineral resources are finite and 

can be depleted through extraction and 

consumption. 

 

5.3.2 FOSSIL FUEL  

Fossil fuels are energy-rich substances formed from the remains of ancient plants and 

organisms that have undergone long-term geological processes. They include coal, oil, and 

natural gas. Fossil fuels are primarily used as energy sources for electricity generation, 

transportation, heating, and industrial processes. However, the combustion of fossil fuels 

releases greenhouse gases, contributing to climate change and environmental degradation. 

Fossil fuel reserves are also finite and non-renewable, making them subject to depletion. 

5.3.3 OZONE 

Ozone depletion potential (ODP) measures the 

capacity of substances to destroy the ozone layer 

in the Earth's stratosphere. It quantifies the relative 

impact of these substances in depleting ozone 

compared to the reference substance, 

chlorofluorocarbon-11 (CFC-11). Substances with 

high ODP, such as certain halocarbons, can persist 

in the atmosphere and release chlorine or bromine 

atoms that catalytically destroy ozone molecules. 

Assessing ODP helps identify the potential for 

ozone layer depletion, which can lead to increased 

ultraviolet (UV) radiation reaching the Earth's 
5-6. Figure: 'ozone layer' 

(made with Image Creator powered by DALL·E) 

5-5. Figure: 'mineral resources' 

(made with Image Creator powered by DALL·E) 
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surface, posing risks to human health, ecosystems, and the environment. 

5.3.4 WATER 

Water depletion potential (WDP) measures the 

impact of human activities on the depletion of water 

resources. It assesses the potential for depleting 

freshwater resources through factors like water 

extraction, consumption, and pollution. WDP 

accounts for both the quantity and quality of water 

resources affected. Evaluating WDP helps identify 

areas of high water stress, unsustainable water 

use practices, and potential impacts on 

ecosystems and human populations. It guides 

efforts towards water conservation, efficient water 

management, and the protection of water sources 

to ensure sustainable water availability for present 

and future generations. 

5.4 ECOTOXICITY 

Ecotoxicity refers to the harmful effects of substances on living organisms and ecosystems. 

It assesses the toxicity and potential ecological risks posed by chemicals, pollutants, or 

contaminants to plants, animals, and microorganisms. Ecotoxicity studies evaluate the 

impacts on various organisms, including aquatic species, terrestrial organisms, and even 

humans. It helps identify the potential for adverse effects on the environment, such as 

reduced biodiversity, ecological imbalances, and long-term ecological damage caused by 

exposure to toxic substances. 

Oil and Fluid Leaks:  

Vehicles may experience oil and fluid leaks, such 

as engine oil, transmission fluid, or coolant leaks. 

These leaks can contaminate soil and water, 

introducing potentially toxic substances into the 

environment. The leaked fluids can harm plants, 

animals, and aquatic organisms, leading to 

ecotoxic effects. 

Emission of Air Pollutants:  

Vehicles emit pollutants such as nitrogen oxides 

(NOx), volatile organic compounds (VOCs), 

particulate matter (PM), and heavy metals, which 

can contribute to air pollution. These pollutants, 

5-7. Figure: 'underground karst water base' 

(made with Image Creator powered by DALL·E) 

5-8. Figure: 'oil leak from a car in a parking lot' 

(made with Image Creator powered by DALL·E) 
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when released into the atmosphere, can deposit 

onto land and water bodies, causing ecotoxic 

effects on ecosystems and aquatic life. 

Brake and Tire Wear:  

During vehicle operation, brake pads and tires 

wear down, releasing small particles and dust. 

These particles can contain hazardous 

substances, including heavy metals such as 

copper and zinc. When these particles enter soil 

and water bodies, they can pose ecotoxic risks, 

affecting the health of organisms and disrupting 

ecosystems. 

Improper Waste Disposal:  

Improper disposal of vehicle-related waste, such 

as used motor oil, coolant, or batteries, can contribute to ecotoxicity. If these wastes are not 

disposed of correctly and end up in landfills or are improperly handled, they can leach toxic 

substances into the soil and water, causing harm to ecosystems and organisms. 

Road Runoff and Chemicals:  

Vehicles contribute to the accumulation of chemicals and pollutants on road surfaces, such 

as motor oil, fuel residues, and chemicals from vehicle maintenance activities. Rainfall can 

wash these contaminants off the roads, resulting in runoff that can contaminate water bodies 

and soil, leading to ecotoxic effects on aquatic organisms and terrestrial ecosystems. 

5.4.1 AQUATIC 

Aquatic ecotoxicity is a broad category that 

encompasses the potential harmful effects of 

substances on all types of aquatic environments, 

including both marine and freshwater ecosystems. 

It considers the impact of chemicals or pollutants 

on aquatic organisms such as fish, invertebrates, 

algae, and other aquatic plants. The assessment 

evaluates the toxicity, bioaccumulation potential, 

and potential ecological risks posed to aquatic 

ecosystems as a whole. 

5.4.2 FRESHWATER 

Freshwater ecotoxicity is a subset of aquatic 

ecotoxicity that specifically deals with the potential 

harmful effects of substances on organisms within 

5-10. Figure: 'aquatic ecotoxicity' 

(made with Image Creator powered by DALL·E) 

5-9. Figure: 'overused brakes on a car' 

(made with Image Creator powered by DALL·E) 
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freshwater environments, such as rivers, lakes, ponds, and streams. It evaluates the impact 

of chemicals or pollutants on freshwater organisms, including fish, amphibians, invertebrates, 

and aquatic plants. The assessment considers factors such as acute and chronic toxicity, 

bioaccumulation potential, and the overall ecological risks posed to freshwater ecosystems. 

5.4.3 MARINE 

Marine ecotoxicity specifically focuses on the potential adverse effects of substances on 

organisms within marine environments, such as oceans, seas, and coastal areas. It assesses 

the impact of chemicals or pollutants on marine organisms, including fish, shellfish, marine 

mammals, coral reefs, and other marine flora and fauna. The evaluation considers factors 

such as acute and chronic toxicity, bioaccumulation, and the potential for long-term ecological 

impacts within marine ecosystems. 

5.4.4 TERRESTRIAL 

Terrestrial ecotoxicity examines the potential harmful effects of substances on terrestrial 

ecosystems, including soil, plants, and land-dwelling organisms. It assesses the impact of 

chemicals or pollutants on organisms such as insects, birds, mammals, and plants in 

terrestrial habitats. The evaluation considers factors such as acute and chronic toxicity, 

potential for bioaccumulation, and the potential disruption of ecological processes within 

terrestrial ecosystems. 

5.5 EUTROPHICATION 

Eutrophication is a process where excessive nutrients, mainly nitrogen and phosphorus, enter 

aquatic ecosystems, leading to accelerated growth of algae and aquatic plants. The increased 

nutrient levels can cause algal blooms, deplete oxygen levels in water bodies, and disrupt the 

ecological balance. This can result in reduced water clarity, harm to aquatic organisms, and 

even the creation of "dead zones" where oxygen 

depletion is severe. Eutrophication is often caused 

by human activities such as agricultural runoff, 

sewage discharge, and excessive fertilizer use, 

and it poses a significant threat to water quality and 

ecosystem health. 

Nitrogen Oxide (NOx) Emissions:  

Vehicles emit nitrogen oxides (NOx) during 

combustion, especially from internal combustion 

engines. When NOx compounds are released into 

the atmosphere, they can undergo atmospheric 

deposition, eventually reaching water bodies. 

Excessive levels of nitrogen in water can lead to 
5-11. Figure: 'catalyzer under a car' 

(made with Image Creator powered by DALL·E) 



Modul_2022 // Life Cycle Assessment 

Alexandra GYŐRFI 

LIFE CYCLE ASSESSMENT IN CASE OF A PRODUCT 

 

 

2
3

 

eutrophication, promoting the growth of algae and 

other aquatic plants, which can disrupt the balance 

of the ecosystem. 

Phosphorus Runoff:  

Vehicles, particularly those involved in agricultural 

activities, can contribute to the eutrophication of 

water bodies through the runoff of phosphorus-

containing substances. Phosphorus-based 

fertilizers used in agriculture can be carried by 

rainwater or irrigation runoff into nearby water 

bodies, stimulating excessive plant and algae 

growth and leading to eutrophication. 

Storm water Contamination:  

Vehicles contribute to the accumulation of 

pollutants on road surfaces, including oil, grease, heavy metals, and chemicals from exhaust 

emissions. When it rains, these pollutants can be washed off the roads and carried into storm 

water systems, eventually reaching water bodies. The introduction of such contaminants can 

contribute to eutrophication and negatively impact aquatic ecosystems. 

Fuel Spills and Leaks:  

Accidental fuel spills or leaks from vehicles can contaminate soil and water bodies, 

introducing nitrogen and phosphorus compounds into aquatic environments. These excess 

nutrients can accelerate the growth of algae and aquatic plants, leading to eutrophication and 

the subsequent depletion of oxygen levels in water. 

Improper Waste Disposal:  

Incorrect disposal of vehicle-related waste, such as 

motor oil, coolant, or cleaning agents, can 

contribute to eutrophication. If these substances 

are not disposed of properly and end up in water 

bodies or are washed into drains, they can 

introduce nutrients into the water, fueling the 

growth of algae and leading to eutrophication. 

5.5.1 FRESHWATER 

Freshwater eutrophication occurs when excessive 

nutrients, mainly nitrogen and phosphorus, enter 

freshwater ecosystems such as lakes, rivers, and 

ponds. These nutrients stimulate the growth of 

algae and aquatic plants, leading to algal blooms 

5-13. Figure: 'improper waste disposal' 

(made with Image Creator powered by DALL·E) 

5-12. Figure: 'tractor in the middle of a field' 

(made with Image Creator powered by DALL·E) 
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and subsequent ecological imbalances. It can 

result in reduced water clarity, oxygen depletion, 

and harm to freshwater organisms. Common 

sources of nutrient pollution in freshwater systems 

include agricultural runoff, sewage discharge, and 

improper fertilizer use. 

5.5.2 MARINE 

Marine eutrophication, also known as coastal 

eutrophication, refers to the excessive nutrient 

enrichment of marine environments such as 

estuaries, coastal zones, and seas. Similarly, to 

freshwater eutrophication, the increased nutrients 

fuel the growth of algae and phytoplankton, 

resulting in algal blooms. However, marine 

eutrophication has additional considerations due to 

the dynamic nature of coastal ecosystems. It can lead to oxygen depletion, harmful algal 

blooms, fish kills, and ecological disruptions. Common sources of nutrient pollution in marine 

systems include agricultural runoff, wastewater discharge, and nutrient-rich sediment 

deposition. 

5.6 ACIDIFICATION 

Acidification refers to the environmental impact category that evaluates the potential for acid 

deposition caused by emissions of acidifying substances. It considers the release of acidic 

pollutants, such as sulphur dioxide (SO2) and nitrogen oxides (NOx), which can react with 

water and other compounds in the atmosphere to form acid rain or dry deposition. Acidification 

impacts ecosystems, including aquatic habitats, 

forests, and soils, leading to soil acidification, 

nutrient imbalances, and harm to sensitive 

organisms. Assessing acidification in LCIA helps 

identify the contribution of products or processes to 

this environmental issue and aids in the 

development of strategies to reduce emissions and 

mitigate acidification impacts. 

Nitrogen Oxide (NOx) Emissions:  

Vehicles emit nitrogen oxides (NOx), which can 

react with atmospheric components to form nitric 

acid. Nitric acid deposition contributes to 

acidification when it reaches the Earth's surface or 

is carried into water bodies, negatively impacting 

soil and water quality. 

5-14. Figure: 'dying coral reefs' 

(made with Image Creator powered by DALL·E) 

5-15. Figure: ’exhaust fumes from a traffic jam in the city’ 

(made with Image Creator powered by DALL·E) 



Modul_2022 // Life Cycle Assessment 

Alexandra GYŐRFI 

LIFE CYCLE ASSESSMENT IN CASE OF A PRODUCT 

 

 

2
5

 

Road Salt Usage:  

In regions with cold climates, road salt is often used 

to de-ice road surfaces during winter. The runoff 

from salted roads can carry chloride ions into water 

bodies, leading to increased acidity in aquatic 

environments and subsequent acidification. 

Ammonia (NH3) Emissions:  

Vehicles, particularly those using certain types of 

fuel or equipped with specific exhaust 

aftertreatment systems, can emit ammonia (NH3) 

during operation. Ammonia can react with 

atmospheric components, forming ammonium 

compounds that contribute to acid deposition and 

subsequent acidification when deposited onto 

surfaces or washed into water bodies. 

Battery Acid Leaks:  

Electric and hybrid vehicles use batteries that contain acid electrolytes. In the event of battery 

damage or leaks, acid electrolytes can be released, posing a risk of localized acidification if 

they come into contact with soil or water bodies. 

Acidic Cleaning Agents:  

Acidic cleaning agents, such as certain wheel or 

engine cleaners, used in vehicle maintenance can 

contribute to acidification if improperly disposed of 

or washed off into water bodies. These cleaning 

agents may contain acidic substances that, when 

introduced into aquatic environments, can increase 

acidity levels. 

Implementing sustainable practices like adopting 

cleaner production technologies, implementing 

proper chemical management and waste disposal 

procedures, using renewable energy sources, and 

minimizing the use of acidifying substances can 

help mitigate the contribution of vehicle 

manufacturing to acidification. 

5-16. Figure: ’truck de-icing a snowy road’ 

(made with Image Creator powered by DALL·E) 

5-17. Figure: 'acidic rim cleaning' 

(made with Image Creator powered by DALL·E) 
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5.7 HUMAN TOXICITY 

Human toxicity refers to the potential adverse 

effects of substances on human health. It 

evaluates the toxicity and exposure potential of 

chemicals or pollutants released during a product's 

life cycle. Human toxicity considers the impacts on 

various health endpoints, such as carcinogenicity, 

respiratory effects, reproductive toxicity, and 

systemic toxicity. LCIA assesses the potential risks 

posed to human populations through inhalation, 

ingestion, or dermal contact with hazardous 

substances. Understanding human toxicity in LCIA 

helps identify potential health risks associated with 

products or processes, guiding efforts to minimize 

exposure, use safer alternatives, and promote 

human health and safety. 

Exhaust Emissions:  

Vehicle exhaust emissions contain various pollutants, including carbon monoxide (CO), 

nitrogen oxides (NOx), volatile organic compounds (VOCs), and fine particulate matter 

(PM2.5). Prolonged exposure to these pollutants, especially in areas with high traffic 

congestion, can pose risks to human health, leading to respiratory problems, cardiovascular 

diseases, and other adverse effects. 

Fuel Spills and Leaks:  

Accidental fuel spills or leaks from vehicles can 

contaminate soil and water sources. Gasoline and 

diesel fuels contain harmful chemicals such as 

benzene, toluene, and xylene, which are known to 

be toxic to humans. Exposure to these substances 

through direct contact, inhalation, or ingestion can 

have detrimental health effects. 

Noise Pollution:  

The use of vehicles, especially in densely 

populated areas or during prolonged exposure to 

loud noise, can lead to noise pollution. Continuous 

exposure to high noise levels from traffic can cause 

stress, sleep disturbances, hearing loss, and other 

negative health impacts. 

5-18. Figure: 'dermal contact with hazardous substance 

(made with Image Creator powered by DALL·E) 

5-19. Figure: ’sleep disturbance’ 

(made with Image Creator powered by DALL·E) 



Modul_2022 // Life Cycle Assessment 

Alexandra GYŐRFI 

LIFE CYCLE ASSESSMENT IN CASE OF A PRODUCT 

 

 

2
7

 

Indoor Air Pollution:  

Vehicles parked or idling in enclosed spaces, such 

as parking garages or tunnels, can release harmful 

gases and pollutants, including carbon monoxide 

(CO). Inadequate ventilation in these areas can 

result in the buildup of pollutants, leading to poor 

indoor air quality and potential health risks for 

occupants. 

Maintenance Chemicals:  

Chemicals used in vehicle maintenance, such as 

cleaning agents, lubricants, and solvents, can 

contain toxic compounds. Improper handling, 

storage, or disposal of these chemicals can lead to 

human exposure, potentially causing health 

hazards. 

5.7.1 CANCEROUS 

Cancerous human toxicity focuses on the potential of substances to cause cancer or increase 

the risk of developing cancer in exposed individuals. It evaluates the carcinogenicity of 

chemicals or pollutants based on available scientific evidence. Cancerous human toxicity 

assessments consider exposure to substances that have been identified as carcinogens or 

have the potential to cause DNA damage and lead to the development of cancerous cells. 

5.7.2 NON-CANCEROUS 

Non-cancerous human toxicity examines the adverse health effects caused by substances 

that do not primarily induce cancer. It encompasses a range of health endpoints such as 

respiratory effects, neurotoxicity, reproductive toxicity, developmental toxicity, and systemic 

toxicity. Non-cancerous human toxicity assessments focus on understanding the potential 

harm to human health from exposure to hazardous substances, excluding those specifically 

associated with cancer development. 

5.8 PARTICULATE MATTER FORMATION 

Particulate Matter (PM) formation refers to the potential for the generation and release of fine 

solid particles or liquid droplets into the atmosphere during the life cycle of a product or 

process. PM can be emitted directly or formed through secondary processes involving 

precursor pollutants. PM formation in LCIA assesses the impact on air quality, human health, 

and ecosystems. It considers the size distribution, chemical composition, and concentration 

of particulate matter, including PM2.5 (fine particles) and PM10 (coarse particles). Evaluating 

PM formation helps identify the contribution of emissions to air pollution and facilitates 

5-20. Figure: 'indoor air pollution' 

(made with Image Creator powered by DALL·E) 
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strategies for reducing PM emissions, improving 

air quality, and mitigating associated health and 

environmental impacts. 

Exhaust Emissions:  

Vehicle exhaust emissions, particularly from 

vehicles that use diesel fuel, contribute to the 

release of particulate matter. Diesel engines 

produce fine particles known as diesel particulate 

matter (DPM) as a byproduct of incomplete 

combustion. These particles can have adverse 

effects on air quality and human health when 

inhaled. 

Brake and Tire Wear:  

During the operation of vehicles, the friction 

between brake pads and rotors, as well as the contact between tires and road surfaces, leads 

to the generation of particulate matter. Brake and tire wear particles can contain metals, 

rubber, and other components, which can contribute to the overall particulate matter 

emissions from vehicles. 

Road Dust Resuspension:  

Vehicles traveling on unpaved roads or roads with loose surfaces can cause the resuspension 

of dust particles into the air. These particles can come from soil, gravel, or other road surface 

materials, and their suspension contributes to the overall particulate matter levels in the 

surrounding environment. 

Fuel Combustion:  

The combustion of fuels in vehicles, such as 

gasoline or diesel, can generate particulate matter 

as a result of incomplete combustion or impurities 

in the fuel. These particles can be emitted through 

the exhaust system and contribute to the overall 

particulate matter emissions. 

Secondary Aerosol Formation:  

Vehicle emissions, particularly those containing 

nitrogen oxides (NOx) and volatile organic 

compounds (VOCs), can undergo atmospheric 

reactions and contribute to the formation of 

secondary aerosols, including particulate matter. 

5-21. Figure: 'exhaust emissions' 

(made with Image Creator powered by DALL·E) 

5-22. Figure: 'secondary aerosol formation in sunlight' 

(made with Image Creator powered by DALL·E) 
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These reactions can occur in the presence of sunlight and other atmospheric components, 

leading to the formation of fine particles. 

5.9 PHOTOCHEMICAL OXIDANT FORMATION 

Photochemical oxidant formation refers to the process by which reactive compounds are 

produced in the atmosphere through chemical reactions triggered by sunlight (solar radiation). 

These reactive compounds, known as photochemical oxidants, include substances such as 

ozone (O3), nitrogen dioxide (NO2), and peroxyacetyl nitrate (PAN). Photochemical oxidants 

can have harmful effects on human health, vegetation, and ecosystems. They can also 

contribute to the formation of smog, causing air pollution in urban areas. The assessment of 

photochemical oxidant formation considers the overall potential for the production and 

accumulation of these reactive compounds. 

Emissions of Nitrogen Oxides (NOx):  

Vehicles emit nitrogen oxides, primarily through combustion processes. NOx emissions can 

undergo photochemical reactions in the atmosphere, particularly in the presence of sunlight, 

leading to the formation of photochemical oxidants such as ozone (O3) and other secondary 

pollutants. 

Emissions of Volatile Organic Compounds (VOCs):  

Vehicles release volatile organic compounds during fuel combustion and from evaporative 

emissions. VOCs can react with nitrogen oxides in the presence of sunlight and contribute to 

the formation of photochemical oxidants, including ozone. Examples of VOCs emitted by 

vehicles include benzene, toluene, xylene, and various hydrocarbons. 

Exhaust Emissions from Two-Stroke Engines:  

Two-stroke engines, commonly used in some 

small motorcycles, scooters, and recreational 

vehicles, emit higher levels of pollutants, including 

nitrogen oxides (NOx) and volatile organic 

compounds (VOCs). These emissions can 

contribute to the formation of photochemical 

oxidants. 

Cold Starts and Engine Idling:  

During cold starts and prolonged idling, vehicles 

tend to operate less efficiently, resulting in 

increased emissions of nitrogen oxides (NOx) and 

volatile organic compounds (VOCs). These 

emissions can contribute to the formation of 5-23. Figure: 'small motorcycle with a two-stroke engine' 

(made with Image Creator powered by DALL·E) 
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photochemical oxidants when they react with other pollutants in the atmosphere. 

5.10 IONIZING RADIATON 

Ionizing radiation refers to the emission of high-

energy particles or electromagnetic waves capable 

of ionizing atoms or molecules. It includes radiation 

types such as alpha particles, beta particles, 

gamma rays, and X-rays. LCIA considers the 

potential impact of ionizing radiation on human 

health and the environment. It evaluates factors 

such as radiation dose, exposure pathways, and 

the associated health risks, including the potential 

for cancer and genetic mutations. Assessing 

ionizing radiation in LCIA helps identify the 

contribution of products or processes to radiation 

exposure, guide radiation protection measures, 

and promote the safe and responsible use of 

radioactive materials or technologies. 

5.11 LAND USE 

Land use in Life Cycle Impact Assessment (LCIA) 

refers to the allocation and transformation of land 

resources during the life cycle of a product or 

process. It assesses the potential environmental 

impacts associated with land use change, such as 

deforestation, habitat loss, soil degradation, and 

alteration of ecosystems. LCIA considers factors 

like land occupation, land transformation, and land 

occupation intensity. Evaluating land use impacts 

helps identify the contribution of products or 

processes to land degradation, biodiversity loss, 

and ecological disruptions. It guides sustainable 

land management practices, conservation efforts, 

and the promotion of responsible land use to 

minimize negative environmental consequences. 

 

5-24. Figure: 'ionizing radiation in a nuclear plant' 

(made with Image Creator powered by DALL·E) 

5-25. Figure: 'deforestation for a factory' 

(made with Image Creator powered by DALL·E) 
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