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Abstract 

The start-up company LEVTEK is launching a new ultralight electric utility vehicle called the LEVKART. 

The Levkart uses a combination of robotics and AI-technology to offer semi-autonomous or autonomous 

riding and usage. The purpose of the vehicle is to serve as an alternative to cargo bikes and electric scooters 

designed for easy usage and as a more sustainable option to fossil-based transport. The purpose of this study 

is to evaluate the Levkart’s environmental impact with the application of Life Cycle Assessment (LCA). This 

study analyzes the main environmental impact categories associated with the complete lifecycle of the 

Levkart using two different Life Cycle Impact Assessment (LCIA) methods: the ReCiPe 2016 Endpoint and 

Ecological footprint 3.0 methods. The data used in the impact assessment was collected and analyzed in the 

Ecoinvent database and the SimaPro 9.5.0 software. Conducting a LCA for a company clarifies where the 

environmental impact is largest which in turn can contribute to the identification of possible improvements 

of a product. The results of the LCA proved that the main environmental impact categories of the Levkart 

were concerning resource use of minerals and metals, toxicity for human health and terrestrial global 

warming according to ReCiPe and EF methods. The extraction and production phase of the Levkart proved 

to have the largest environmental impact throughout its lifecycle, with gold as the primary contributor 

material. Gold is primarily found in the electronic components of the Levkart. A LCA conducted for gold 

production in China showed that the extraction and production phase of the lifecycle contributed to the 

most substantial overall environmental impact with the gold ore mining process being the most substantial. 

While gold has the highest impact score in all methods presented in the study, it only makes up for 0.06 % 

of the total mass of the Levkart.  
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Terminology 

LCA, Life Cycle Assessment 

LCI, Life Cycle Inventory 

LCIA, Life Cycle Impact Assessment 

ISO, International Organization for Standardization  

Cradle-to-grave, a scope applied when conducting LCA. Cradle-to-grave scope includes all lifecycle phases 

of a product of service (Pagone, E. & Rashid, S., 2023). 

Ecoinvent, global resource database for environmental data.   

SimaPro, a life cycle assessment software (PRé Sustainability, 2024).  

Endpoint, a method to derive characterization factors in the ReCiPe LCIA method. In endpoint, the 

environmental impact is visualized on three levels: human health, biodiversity and resource scarcity (RIVM, 

2011).  

Midpoint, a method to derive characterization factors in the ReCiPe LCIA method. In midpoint, the 

environmental impact is focused on single environmental issues (RIVM, 2011).  

ReCiPe, a method for the impact assessment in life cycle assessments.   

Ecological Footprint (EF), a method for the impact assessment in life cycle assessments.  

DALY, disability life years, is a way of quantifying the effects on human health through accounting the years 

lost to death or reduce life quality due to illness (PRé Sustainability, 2016).  

Pt, points.  
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Populärvetenskaplig sammanfattning 

LEVTEK SWEDEN AB håller på att lansera en ny typ av elektriskt drivet fordon vid namn LEVKARTEN. 

Produkten ska med sina fyra hjul vara lätt och stabil att köra samtidigt som den erbjuder goda lastmöjligheter 

både inomhus och utomhus. Fordonet är utrustat med avancerade funktioner som möjliggör ökad säkerhet 

samt semi-autonom eller autonom körning. Innan Levtek lanserar deras nya produkt, vill de undersöka hur 

hållbar Levkarten är. Denna studie genomför detta genom att utföra en livscykelanalys (LCA) som täcker 

produktens hela livscykeln från utvinning av råmaterial till avfallshantering. Levkartens livscykel kan delas 

upp i fyra faser: utvinning & produktion, användning, transport och avfallshantering. Studien använder två 

olika metoder för att utvärdera vilken inverkan fordonet har på miljön, under dess livstid: ReCiPe 2016 

Endpoint och Ecological footprint 3.0. Denna studie undersöker vilken typ av miljöpåverkan Levkarten orsakar 

under dess livscykel, genom att titta på olika kategorier. En stor mängd data samlas in över alla material och 

komponenter som ingår i produkten, tillsammans med massan för dessa. Insamlingen av data utförs av de 

två studenter som tillägnats uppgiften från Sustainalink, med stöd från Levtek, handledare och Research 

Institutes of Sweden (RISE). All insamlade data analyseras med hjälp av databaserna Ecoinvent och SimaPro 0.5.0. 

Resultaten från analysen visar att den största miljöpåverkan som Levkarten orsakar berör miljöaspekter 

såsom resursanvändning, specifikt av metaller och mineraler, människors hälsa och global uppvärmning. 

Vidare, är utvinning och produktionsfasen, den största orsaken till all miljöpåverkan associerad med 

Levkarten, med ädelmetallen guld som den stora boven. Allt guld som fordonet består av finns i de 

elektroniska komponenterna, där de ingår i moderkortet, batterikontakter och motorstyrkortet. Trots att 

guld är den största orsaken till Levkartens miljöpåverkan, så utgör det en oerhört liten del av den totala 

massan hos produkten, omkring 0.06 % av den totala vikten av fordonet på ca 20 kg.   
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Introduction 

LEVTEK is a start-up technology company developing software-defined ultralight vehicles and 

collaborative robots for sustainable transportation of both people and cargo (Levtek, 2024). Levtek is 

currently in the process of developing a new product known as the LEVKART (Sustainalink, 2024). The 

Levkart is a four-wheeled electric ultralight vehicle designed to be stable, easy to maneuver and to 

accommodate additional cargo space. The vehicle features multiple advanced functions through a 

combination of robotics and AI-technology, to offer semiautonomous or autonomous driving and usage 

(Levtek, 2024).  

The Levkart serves a dual purpose; firstly, to serve as an alternative to electric scooters and cargo bikes, 

and secondly to replace and serve as a more sustainable alternative to fossil-based transport (Levtek, 2024 

& Sustainalink, 2024). This is underscored by a survey conducted in 2019 where participants were asked 

what modes of transportation their use of the electric scooters replaced. The study found that electric 

scooters replaced mainly walked routes (39.8 %) and only 12 % of car trips. This indicates that the electric 

scooters that exist today have a limited ability to replace conventional vehicle rides, in contrast with the 

Levkart (Kazmaier et al., 2020). 

As of today, Levtek are developing prototypes with an aim to launch the finished product onto the 

market within one and a half years (Sustainalink, 2024 & Levtek, 2024). Prior to the launching of the Levkart, 

Levtek aims to assess the environmental sustainability of the vehicle during its life cycle (Sustainalink, 2024). 

In this study, the assessment is conducted through the application of a Life Cycle Assessment (LCA) 

methodology. LCA is a system perspective model for evaluating the environmental impact associated with 

a product and service covering the complete life cycle, from the extraction of raw materials to the end-of-

life (Manickam V. & Muralikrishna I.V. 2017). The application of LCA can help identify improvements of 

the environmental performance and support in decision making regarding the product (Manickam V. & 

Muralikrishna I.V. 2017).   

Purpose and research questions 

The purpose of this study is to assess the environmental impact associated with the ultralight vehicle the 

Levkart, which can help contribute to improving its environmental performance. The study aims to make 

this assessment through identifying the main environmental impact categories associated with the Levkart. 

This is done by conducting a cradle-to-grave Life Cycle Assessment (LCA). To clarify the purpose of the 

study, the following questions have been formulated to guide this study: 

 

I. What are the main environmental impact categories associated with the life cycle of the 

Levkart? 

II. Which life cycle phase has the greatest impact on the environment according to the ReCiPe 

2016 Endpoint and Ecological footprint 3.0 methods? 

III. What processes and materials have the highest impact on the environment in the extraction 

and production phase of the Levkart? 
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Environmental significance 

Conducting a LCA for a company is of environmental significance for multiple reasons. The purpose of 

conducting LCAs is to evaluate the environmental impact of a product or a service by investigating all phases 

in its life cycle (Jolliet et al, 2016). Performing a LCA clarifies where the environmental impact is the largest 

which in turn can contribute to the identification of improvements for a product. Conducting a LCA for 

Levtek’s vehicle the Levkart, will contribute to understanding the environmental impact associated with the 

entire lifecycle of the Levkart. This study highlights the main environmental impact categories of its life 

cycle, which in turn will give Levtek an opportunity to evaluate the sustainability and environmental 

performance of their product. This study helps Levtek identify areas where improvement and optimization 

are possible so that they can minimize their negative impact on the environment.  
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Methods 

In this study the main environmental impact categories of the Levkart, were identified with the application 

of the LCA methodology. Conducting a LCA means evaluating the environmental impact of a product or 

service while taking all life cycle phases in consideration (Jolliet et al, 2016). This study is an attributional 

LCA, and the overall approach is quantitative since a LCA covers data from the extraction of raw materials 

to the disposal of the product. As stated by the International Organization for Standardization in ISO 14040, 

(ISO, 2006a), a LCA methodology is comprised of four steps: 

1. Goal and scope definition 

2. Inventory analysis 

3. Impact assessment 

4. Interpretation 

In the first stage, the scope and goal of the study is determined. This stage includes delineating and 

describing the system which will have a substantial impact on the results of the LCA (Jolliet et al, 2016).  

The first stage is where the purpose of the LCA is determined which sets the tone for how the results are 

going to be used and by whom. In the second stage the relevant data is collected and quantified, in the Life 

Cycle Inventory (LCI). All inputs and outputs included in the lifecycle of a product or service are quantified 

in this stage. In the third stage the environmental impact is assessed in what is referred to as a Life Cycle 

Impact Assessment (LCIA). There are different LCIA approaches with separate ways to determine how the 

inventory data is interpreted, how the information can be linked to environmental impacts and how the 

impacts can be compared. Lastly the results are interpreted and evaluated in the fourth stage. This last stage 

involves drawing conclusions about and evaluating the results, along with analyzing the limitations of the 

study as making recommendations based in the results from the LCI and LCIA (Jolliet et al, 2016).  
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Goal and scope definition 

The goal for this study is, as stated in the purpose, to identify the main environmental impact categories 

associated with the Levkart and to investigate which lifecycle phase and material that contributes the most 

to the overall environmental impact. The functional unit used in this study is one Levkart with the mass of 

20 kg. This functional unit is a quantification of all related inputs and outputs for the Levkart, which is equal 

to all components required to build the product (Chen, W. et al 2018). The LCA performed in this study 

covers all stages of the Levkart’s life cycle, also known as a cradle-to-grave scope (Pagone, E. & Rashid, S., 

2023). The system boundary of this study is distributed over four lifecycle phases: extraction of raw materials 

and production, usage, transport, and end-of-life. To visualize the limitations of this study in terms of the 

LCA and its scope, the following flowchart has been constructed. 

 

Figure 1.  
Visualization of the system boundaries of this study’s life cycle assessment. Figure made of Agnes Gulliksen, used 
with permission.  

Inventory analysis  

In the inventory analysis phase, the relevant primary data associated with the Levkart was collected through 

collaborative efforts from the two students that were assigned this project with support from both Levtek 

and the Research Institute of Sweden (RISE). In the data collection process, all necessary information for 

the conduction of a comprehensive LCA was gathered, including the information about the material 

composition of the components in the Levkart.  

In terms of the extent of data collection associated with the different lifecycle phases of the Levkart, 

the most comprehensive phase was the extraction and production phase. Initially Levtek themselves 

provided a list of all included components along with details on all suppliers involved in the manufacturing 

of the Levkart. As a first approach, all suppliers were contacted, and their websites were thoroughly 

researched with the goal of obtaining information regarding the components they supply Levtek with. In 
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response to incomplete data received from the suppliers and their websites, all components of the Levkart 

were comprehensively studied regarding their material composition and weight at Levtek’s facility in Malmö, 

Sweden. The weighing of the components involved the use of two different scales, one for lighter 

components allowing a specificity of four decimals and another for the heavier components allowing a 

specificity of two decimals.  The material composition including the share for each material for the 

components was estimated through the utilization of different sensory techniques. For complex 

components containing multiple materials, those with a share of less than 1 % to the total weight of the 

component were excluded. Due to limited experience with advanced materials, including some used in the 

Levkart, typical compositions were researched online in some cases to establish material references.   

For the usage phase of the Levkart all necessary information was obtained from Levtek regarding 

details on the energy consumption, battery efficiency, cargo weight and years of service (tables 5 & 6, 

appendix). For the transport phase of the Levkart, estimations were made regarding the routes and modes 

of transportation with the help from the supplier information obtained from Levtek themselves (table 7 

appendix). For the end-of-life phase of the Levkart, it was assumed that all included materials can be recycled 

and disposed of separately.  

Impact assessment  

According to ISO 14044, the third LCA step consists of an impact assessment that quantifies the 

environmental impact of a product or service. The impact assessment is based on inventory data and selected 

impact assessment methodologies (ISO, 2006b). This step was performed using the lifecycle assessment 

software SimaPro 9.5.0 (SimaPro, 2024). The data applied in the SimaPro software, is sourced from the 

Ecoinvent database version 3.8. Ecoinvent is a global resource that maintains a comprehensive life cycle 

inventory (LCI). The database provides data on the environmental impacts associated with a variety of 

products and services across their entire life cycles for more than 18 000 human activities. (Ecoinvent, a, 

n.d.). Ecoinvent provides background inventory data, which is derived from the integration of primary data 

sourced from Levtek, with processes in Ecoinvent. In this study the allocation, cut-off method by 

classification in Ecoinvent was chosen to allocate impact between co-products. Ecoinvent provides 

regionalized data on environmental impact, which is relevant because the Levtek relies on several 

international suppliers (Raül López I Losada, 2024). This study contains background data for activities 

performed in the following geographical locations according to Ecoinvent classification: China, Europe, 

Europe without Switzerland, Sweden, Global and Rest of the world. For the usage and end-of-life phase of 

the Levkart, Sweden was used as geographical location with the assumption that the product is used in 

Sweden and that every part of the vehicle will be disposed of in Sweden.  

The LCIA method can be used to quantify the collected inventory data to ease the interpretation of 

the information (Janssen, A. 2024). In this study two different LCIA methods are used, to reduce the effect 

of systematic errors induced by the choice of methodology in the analysis. Firstly, the Environmental 

footprint method 3.0 (EF) combined with a normalization and weighting set, and secondly the ReCiPe 2016 

Endpoint (ReCiPe).   

The ReCiPe method aims to translate comprehensive impact assessment data into several indicator 

scores which express the relative extent of the environmental impact category. These indicators are derived 

in two ways: at midpoint or endpoint level (Pre-sustainability, 2016). In this study the ReCiPe method was 

applied which corresponds to three different protection areas: human health, ecosystem quality and resource 

scarcity (Huijbregts et al. 2016). Within these three protection areas there are multiple impact categories, 

summarized in appendix, table 4.  The human health protection area is measured in the unit of “disability-

adjusted life years” (DALY) which corresponds to the years of human life lost or disabled due to a specific 

disease (Rashedi & Khanam 2020). The ecosystem quality protection area calculates the damage from 

species density and potentially disappearing fraction of that species, and it is measured in the unit species.yr. 

The resource scarcity protection area corresponds to the damage from fossil fuels and metal source 

depletion, measured in the unit of USD2013 (Rashedi & Khanam, 2020). 
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EF is a LCIA method maintained by the European Commission. The method applied in this study is a 

midpoint method that assesses multiple environmental impact categories found in appendix table 3 

(Ecoinvent. b, n.d.). Furthermore, a normalization and weighting set is applied to this impact assessment. 

The purpose of weighting according to ISO 14044 standard on LCA, is to convert and combine results 

from various environmental impact categories by using numbers based on value-choices (ISO, 2006). In 

SimaPro the impact categories are multiplied by specific factors and in turn results in a single score (SimaPro, 

2020).   

Ethical considerations 

This study was performed in cooperation with a company; thus, an impartial and objective approach has 

been pursued throughout the progress of the paper. Given that the company's product the Levkart has not 

yet been launched, multiple ethical considerations have had an important role in the making of this study. 

To ensure confidentiality and the safety of information associated with the Levkart and Levtek themselves, 

a non-disclosure agreement (NDA) was signed among the parties. This ensures the mutual consensus of the 

relevant regulations and guidelines regarding what to include in the study. Another important ethical 

consideration is regarding the potential for “greenwashing” of Levtek and/or the Levkart. Greenwashing 

refers to the act of deceiving or misleading consumers regarding the environmental performance of a 

company or its product or service (Tinnie, 2013). To ensure the elimination of greenwashing in the study, 

the data and information has been presented using an objective and transparent approach.  

In this study, suppliers from different countries have been contacted to obtain valuable data regarding 

material composition. Due to differences in geographical locations of these suppliers, it is expected that 

each country has a unique environmental development and sustainability priority. In turn, this influences 

the environmental impact associated with the different materials. Recognizing that all countries are different, 

a transparent and respectful communication have been prioritized and maintained throughout this study.  

Delimitations 

Conducting a LCA involves comprehensive collection and studying of data across a product’s lifecycle, 

including everything from extraction of raw material to the end-of-life phase. Given the constraints of this 

bachelor thesis, the timeframe, and the limited available information about the Levkart, this study offers an 

estimation of the environmental impact associated with the product’s lifecycle. The usage and end-of-life 

phases of the Levkart are completely unexplored given that the product is not yet launched. For the sake of 

delineating the scope of this study, usage of the product is not accounted for nor is the battery lifetime. This 

means that any deterioration of the components leading to replacements, is not accounted for. Furthermore, 

this study does not encompass the diversity in consumer types that may interact with the Levkart once it is 

launched. Therefore, a functional unit has been determined of an average cargo weight associated with the 

Levkart (table 5 appendix). This study is limited to the use of two LCIA methods, EF and ReCiPe. The 

purpose of this, is to identify the main impact categories for both methods separately. Hence, the LCIA 

methods will not be compared with each other since they are in fact different methods of quantifying 

environmental impacts.  
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Results 

Impact categories  

The main environmental impact categories associated with the life cycle of the Levkart according to the EF 

method are concerning resource use of minerals and metals and ecotoxicity. On the other hand, the main 

environmental impact categories according to the ReCiPe method are concerning toxicity for human health 

(non-carcinogenic) and global warming This is underscored by figures 2-4 presented below. The EF method 

data is aggregated into an overall impact assessment, whereas the ReCiPe method is distributed over three 

protection areas: “Human health”, “Ecosystem quality” and “Resource scarcity” (table 4 appendix). The last 

protection area within ReCiPe, “Resource scarcity”, only includes two impact categories. In this study it 

does not add any information of value for the results, although they can be found in appendix, tables 8 & 

9. This is because ReCiPe does not compare impacts across the protection areas and therefor does not allow 

for an analysis on the extent of resource use in comparison with other impacts.  

 

 

Figure 2.  

Distribution of the impact scores across all impact categories in Ecological footprint method throughout the lifecycle 

of the Levkart with green as indicator.  
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Figure 3.  
Distribution of the impact scores across all impact categories in ReCiPe 2016 Endpoint method: Human health 
throughout the lifecycle of the Levkart with blue as indicator.  

 

Figure 4.  
Distribution of the impact scores across all impact categories in ReCiPe 2016 Endpoint method: Ecosystem quality 
throughout the lifecycle of the Levkart with orange as indicator.  

 

Generally, when analyzing all results regarding the impact categories across both methods, toxicity has a 

high impact score, whether it is an ecotoxicity- or human toxicity impact category. Another environmental 

aspect that generally has a high impact score across all figures, is global warming and climate change. 

However, it is important to state that the scale of the impact score varies between the figures (2, 3 & 4). The 

weighted impact score (Pt) has a higher overall score reaching between 0-1 Pt (figure 2). In contrast, the 
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endpoint impact score (DALY) has a lower overall score reaching between 0-0.004 DALY (figure 3) and 

the endpoint impact score (species.yr) the lowest score reaching between 0-2*10-6 species.yr (figure 4).  

On the other hand, the ozone impact aspect varies in impact score across the figures (2, 3 & 4). In 

both the weighted impact score (Pt) as ozone depletion and the endpoint impact score (DALY) as ozone 

formation, the environmental impact score does not stand out (figure 2 & 3). However, the endpoint impact 

score (species.yr) ranked ozone formation as one of the main impact categories within the ecosystem quality 

protection area (figure 4). Although the methods are not directly comparable with each other, … 

Life cycle phases 

The extraction and production phase of the Levkart’s life cycle accounts for the most part of the 

environmental impacts according to both ReCiPe and EF. This is underscored in figure 5, 6 and 7 where 

the extraction and production phase have the highest impact score across both methods and different 

endpoints considered. In numerical terms this means that the extraction and production phase accounts for 

around 96 % of the total impact according to the EF method. In the ReCiPe method, the extraction and 

production phase accounts for around 90 % for the endpoint impact (DALY) and around 47 % for the 

endpoint impact (species.yr) (tables 11, 12 & 13 in appendix).  

The end-of-life phase also has a substantial impact score in figure 7, however this is not the case for 

figures 5 and 6. According to the ReCiPe method, the end-of-life phase contributes to approximately 36 % 

of the endpoint impact score (species.yr) (figure 7 and table 13 appendix). In contrast, the endpoint impact 

score (DALY) from the ReCiPe method and the weighted environmental impact score (Pt) from the EF 

method, show that the end-of-life phase accounts for less than 1 % of the total environmental impact.  

When studying the overall impact score diversity in all three figures, it is clear that the weighted 

environmental impact in figure 5 is higher in comparison with the impact score in figures 6 and 7. The 

extraction and production phase reaches a weighted impact score of around 1,25 (Pt) in figure 5 whilst 

reaching an endpoint impact score of 0,006 (DALY) in figure 6 and 0,000003 (species.yr) in figure 7.  
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Figure 5, 6 & 7.  

Distribution of the the weighted environment impact (Pt) with the Ecological footprint method (green), endpoint impact score 

(DALY) with the ReCiPe 2016:Human health method (blue) and the endpoint impact score (species.yr) with the ReCiPe 2016: 

Ecosystem quality method (orange) in the different life cycle phases of the Levkart. 
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Extraction & production  

Out of all processes included in the extraction and production phase of the Levkart, (table 10 appendix), 

gold has had the most substantial environmental impact according to both LCIA methodologies (figures 8, 

9 & 10). In numerical terms, gold accounts for around 94 % of the total weighted environmental impact 

(Pt) score (table 14 appendix) and around 77 % of the total endpoint impact score (DALY) (table 16 

appendix). Another process with a high environmental impact is the extraction and production of aluminum, 

which is underscored mainly in the ReCiPe method (figures 9 & 10). For the endpoint impact score 

(species.yr) gold shares its high percentage with aluminum, as the gold accounts for around 54 % and 

aluminum for around 27 % (table 15 appendix).  
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Figure 8, 9 & 10. 
Weighted environmental impact (Pt), Endpoint impact score (species.yr) and Endpoint impact score (DALY) of the main 

processes from the extraction and production phase of the Levkart using the Ecological footprint method (green), the ReCiPe 
2016 Endpoint methods: in the protection areas Human health (blue) and Ecosystem quality (orange). 
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Discussion 

Main impact categories 

According to the ReCiPe and EF LCIA methods used in this study the main impact categories concern 

resource use of minerals and metals, human toxicity, and global warming (figures 2, 3 & 4).  

The specific impact category “Resource use, metals and minerals” in the EF method, problematizes 

the utilization of mineral- and metallic resources until the point of scarcity, which jeopardizes the availability 

of future usage (table 3 appendix). Given that the Levkart, consist of mainly metals of different kinds, it is 

reasonable that this is one of the main impact categories (table 1 & 2 appendix). The environmental problem 

lies mainly in mineral resources being at risk of depletion if not mined or managed sustainably (Xiong, et al. 

2023). This has become a global challenge since the demand increases alongside with the growing population 

and industrialization. The exploitation of minerals and metals also affects the environment negatively 

(Xiong, et al. 2023). The resource use of minerals, specifically mining, affects both land, water, and air on a 

regional extent (Long et al. 2013, Schwarzenbach et al. 2010). Mining impacts the land through degradation, 

deforestation, and destruction of habitats. Furthermore, mining leads to the pollution of air and water due 

to toxic emissions (Xiong, et al. 2023). The impacts from mining on water is specifically due to acid mine 

drainage and through the water usage in processing associated with the mining. Acid mine drainage is the 

process when sulfide minerals are exposed to air and water, producing sulfuric acid in the process. Acidic 

water leads to toxic pollutions in different environments due to the travelling of waterways (Akcil & Koldas, 

2006). This underscores the environmental impact associated with resource use, but also the connection 

between resource use of metals and minerals and ecotoxicity as environmental aspects. In this study, 

ecotoxicity specifically in freshwater is a key impact category, as it holds the second highest impact score 

(figure 2). Mining of minerals and metals can lead to habitat loss, pollution of water bodies and soil erosion 

which in turn can have severe effects on ecosystems and diversity (Xiong, et al. 2023). 

The impact category “Human health, non-carcinogenic” from ReCiPe, highlights the role of non-

carcinogenic toxicity in damage to human health (table 4 in appendix). This impact category is equivalent to 

increasing the risk of non-carcinogenic diseases (RIVM, 2024).  

The impact category “Global warming, terrestrial ecosystems” from ReCiPe (figure 4) emphasizes the 

environmental impact on terrestrial ecosystems and its species through global warming. The terrestrial 

ecosystems have an important role in the global carbon cycle which in turn is highly affected by global 

warming (Ciais, P. et al., 2019 & Liu et al., 2022).  

Extraction & production phase 

When analyzing the complete lifecycle of the Levkart using ReCiPe and EF, the extraction and production 

phase has the most significant environmental impact (figures 5, 6 & 7). This means that most of the 

environmental impact associated with the Levkart is caused by the processes and materials included in the 

extraction and production phase. However, the usage and end-of-life phase of the Levkart, are completely 

unexplored since the product is not launched.  

Gold has the highest impact score according to both the ReCiPe and EF method (figures 8, 9 & 10). 

In terms of the Levkart, gold is solely found in the electronic components (i.e. battery connectors, motor 

controller, motherboard). 



25 

A LCA using ReCiPe method was conducted for gold production in China (Chen, et al 2018). The study 

showed that the biggest environmental impact was metal depletion. Similarly in this study, the main impact 

category affected from gold extraction and production (ReCiPe method), was regarding resource use of 

metals and minerals (figure 13). Apart from metal depletion, impacts regarding other categories (i.e. climate 

change, terrestrial acidification, human toxicity, fossil depletion, particulate matter formation, and marine 

ecotoxicity) also made substantial contributions. Similarly, in this study the impact score proved to be 

substantial in similar impact categories (figure 11 & 12).  

The LCA of gold production in China underscores that the gold ore mining has the most contribution 

to the metal depletion impact category (Chen, et al 2018). Similarly, this study showed that the extraction 

and production phase was the most substantial contributor to the overall environmental impact (figures 5, 

6 & 7). Gold ore mining has multiple negative impacts on the environment, including directly degrading 

ecosystems due to the removal of vegetation and soil (Asner & Tupayachi 2017). Moreover, the extraction 

and production of gold damages biodiversity and human health because it sources chemicals such as cyanide 

and arsenic elements. The LCIA endpoint results of the gold production in China showed that the impact 

on human toxicity was 9.78*10-2 DALY (Chen, et al 2018). Similarly, in this study the human health 

categories, both non-carcinogenic and carcinogenic, have a substantial endpoint impact score between 3-4 

*10^-3 DALY (figure 11). 

While gold is responsible for the highest impact score in all methods presented in this study, this 

precious metal only makes up for a small part of the complete product. The total mass of gold is 1.2042 * 

10^-2 kg which in relation to the complete 20 kg of the Levkart, is equivalent to approximately 0,06 % of 

the total vehicle (table 2 appendix). Another important note is the fact that all gold included in the Levkart 

is part of advanced electronic components such as the motherboard, motor controller and battery 

connectors.  

Aluminum is the second most contributing material to the overall environmental impact of the Levkart 

(figure 8, 9 & 10). Aluminum is also the main material of the product, with a total mass of 18 kg, which is 

equal to 90 % of the total weight (table 1 appendix). In a LCA of electric scooters from 2022, alternatives 

for aluminum were researched because of its substantial environmental impact during its production phase 

(Ishaq, et al., 2022). The study underscored the intensive energy use both in the extraction processing phase, 

and the separating process requiring temperatures between 400-500 degrees Celsius. Given the extent of the 

environmental impact associated with aluminum, the study investigated multiple improvements and 

solutions. The study highlighted substitution to other materials and the usage of recycled aluminum as 

alternatives. The conclusion of the study was that in terms of carbon footprints, timber would be a potential 

substitute for aluminum because it had comparable mechanical properties with aluminum (Ishaq, et al., 

2022).  

Limitations of the study 

This study has multiple limitations, including the limited data available associated with the Levkart’s lifecycle. 

Firstly, the Levkart has not yet been launched which means there is no knowledge of the usage phase, nor 

the end-of-life phase as stated previously. This has led to the assumption that all waste produced from the 

Levkart, will be disposed of separately. It is important to state that there are some weaknesses to this 

assumption given that a comprehensive number of materials are included in multiple components that in 

turn are included in the Levkart. It is unlikely that all materials are disposed of separately, however as stated 

in the scope and delimitations of the study, this was necessary for the sake of completing the study. Secondly, 

there could be a presence of human error in this study, in terms of the estimations and assumptions made 

regarding the material composition of the Levkart. An example of this is through the utilization of the SUM 

tool in Google sheets to add masses together.  
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Future studies 

For future studies, investigating the environmental performance of the Levkart post-launch would address 

existing gaps in this study. The data used to conduct this LCA is based on the current Levtek prototype, 

which may undergo changes before its anticipated launch. Apart from the material composition of the 

Levkart, examining the usage and end-of-life phases is imperative. An investigation of different disposal 

options for the product could fill a current knowledge gap of the end-of-life phase.  

This LCA underscore gold as the material with most substantial environmental impact within the 

Levkart. Given the scope of this study, it is important to address the complexities involved in improving 

the environmental performance associated with gold. Gold is primarily found embedded into the electronic 

components of the Levkart. It would provide valuable insights to investigate whether the environmental 

impact varies depending on the geographical location of gold extraction and production.  

As the second most impacting material, the use of aluminum in the Levkart could also be evaluated. 

Aluminum production is highly energy demanding and the environmental impact varies based on the energy 

mix of the producing country. Therefore, examining the effects of sourcing aluminum from different 

geographical locations is also important. 

Furthermore, an evaluation of other alternatives for the components in the Levkart, specifically gold 

and aluminum, could be beneficial in future studies. By exploring substitutes for gold and aluminum, such 

as recycled options or less impacting, the overall environmental performance of the product could be 

improved. 

During early discussion with Sustainalink and Levtek, an interest in comparisons with other ultralight 

electric vehicles, and vehicles in general, was stated. Hence, a comparative LCA with other vehicles would 

be of interest to see how changes in material types and the overall material composition would affect the 

environmental performance. This would be fulfilling in terms of understanding how different modes of 

transportation affect the environment in relation to the new and yet to be released Levkart.  
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Conclusion 

In conclusion, this study analyzes the environmental impacts associated with the life cycle of the Levkart 

through the utilization of the ReCiPe Endpoint and Ecological footprint LCIA methods. The main 

environmental impact categories proved to be concerning resource use of minerals and metals and 

ecotoxicity for EF and human non-carcinogenic toxicity and global warming for terrestrial ecosystems for 

ReCiPe. This study shows that the extraction and production phase of the Levkart’s life cycle has the greatest 

contribution to the overall environmental impact according to both LCIA methods. Additionally, gold has 

a specific role in the environmental impact even though it constitutes a small fraction of the total mass of 

the Levkart. Furthermore, aluminum constitutes a large fraction of the total mass of the Levkart and has 

the second largest environmental impact overall. Future studies could investigate the environmental 

performance of the Levkart after its launch to fill current data gaps, specifically examining the usage and 

end-of-life phases. 
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Appendix 

Table 1 Material input inventory  

Macromaterials and their mass input for the manufacturing of the Levkart.  
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Table 2 Material input inventory  

Micromaterials and their mass input for the manufacturing of the Levkart.  
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Table 3: Ecological Footprint method impact categories 
All impact categories with unit and the definition according to European Commission, Joint Research Centre, 
Cerutti, A. et al. (2018).  
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Table 4: ReCiPe 2016 Endpoint impact categories 
All impact categories with protection area, unit and definition according to RIVM (2024).  

 
 

Table 5: Overview regarding the usage phase of the Levkart using the Swedish energy mix as proxy.  
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Table 6: Overview regarding energy usage for the Levkart using the Swedish energy mix as proxy.   
 

 

Table 7: Transportation overview for the components included in the Levkart.  
Details from all included transportations of components required in the Levkart, divided into four different modes 
of transportation.  

 
 

 

 

 
Figure 13.  
Distribution of the impact scores across all impact categories in ReCiPe 2016 Endpoint method (Resource scarcity) 
throughout the lifecycle of the Levkart.  

 

 

 



38 

Table 8. Overview of the impact scores across all life cycle phases of the Levkart 
All impact scores associated with the impact category Resource scarcity: mineral resource scarcity in ReCiPe 2016 
Endpoint method.  
 

 
 

Table 9. Overview of the impact scores across all life cycle phases of the Levkart 
All impact scores associated with the impact category Resource scarcity: fossil resource scarcity in ReCiPe 2016 
Endpoint method in the usage phase.  
 

 

Table 10. Processes and materials in the extraction and production 
All processes included in the extraction and production phase divided over 12 different themed groups.  
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Table 11. Distribution of impact score among the lifecycle phases 
Ecological footprint method distribution of weighted environmental impact (Pt) among all lifecycle phases.  
 

 

 

Table 12. Distribution of impact score among the lifecycle phases 
ReCiPe 2016 method distribution of endpoint impact score (DALY) among all lifecycle phases.  
 

 

Table 13. Distribution of impact score among the lifecycle phases 
ReCiPe 2016 method distribution of endpoint impact score (species.yr) among all lifecycle phases.  
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Table 14. Distribution of impact scores among all extraction & production processes 

Ecological footprint method distribution of weighted environmental impact (Pt) among all processes in extraction 
and production phase.  
 

 

Table 14. Distribution of impact scores among all extraction & production processes 

ReCiPe 2016 method distribution of endpoint impact score (species.yr) among all processes in extraction and 
production phase.  
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Table 14. Distribution of impact scores amon all extraction & production processes 

ReCiPe 2016 method distribution of endpoint impact score (DALY) among all processes in extraction and 
production phase.  
 

 
 

 

 

Figure 11.  
Endpoint impact score (DALY) of gold during the extraction and production phase of the Levkart using the ReCiPe 
2016 Endpoint methods (Human health) with the color gold as indicator.  
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Figure 12.  
Endpoint impact score (species.yr) of gold during the extraction and production phase of the Levkart using the 
ReCiPe 2016 Endpoint methods (Ecosystem quality) with the color gold as indicator.  

 

 

Figure 13.  
Weighted impact score (Pt) of gold during the extraction and production phase of the Levkart using Ecological 
footprint method with the color gold as indicator.  
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