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Abstract  
 
Jeans is a clothing segment that has had a lasting popularity over many years. The intense 
production of jeans has led to a discussion on the environmental effects that the jeans 
contribute to. Cotton, which is the main material used to make jeans, is a water and chemical 
intensive crop which today is involved in discussions on whether there are other more 
sustainable alternatives to conventional cotton. Organically grown cotton does not use 
synthetic fertilizers, pesticides or growth regulators, which has made many people and 
companies believe it is a more sustainable alternative to conventionally grown cotton.  
 
J.Lindeberg is a Swedish fashion company which produce jeans made from both 
conventional and organic cotton today, however, they have a goal to increase the use of 
organic cotton to decrease the negative environmental effects from the jeans. Therefore, this 
master thesis aims to determine if jeans made from conventional or organic cotton has a 
higher environmental performance. This is done by taking environmental effects through the 
entire life cycle into account by making a life cycle assessment of two pairs of jeans made by 
J.Lindeberg, Jay Devout made from conventional cotton and Jay Solid Stretch made from 
organic cotton. To reach the aim, three research questions are formulated:  
 

• Which style of jeans, Jay Devout or Jay Solid Stretch, has the highest potential life 
cycle environmental performance?  

• Will the change from conventional cotton to organic cotton in the jeans align with the 
sustainability goals set by J.Lindeberg? 

• Are there any possible risks or trade-offs associated with the shift from conventional 
to organic cotton?  

 
The LCA was performed with data from four supplying companies of J.Lindeberg and the 
results show that Jay Devout, made from conventional cotton, have a higher environmental 
performance when including the entire life cycle. However, the impacts from the production 
is not dependent on the cotton being conventional or organic and therefore, to conclude if 
J.Lindeberg is making the right choice by changing from conventional to organic cotton, the 
comparison should only include the cotton cultivation phase. When comparing the cotton 
cultivation phase of the conventional and organic systems, the results show that the organic 
cotton has a higher environmental performance. This suggests that the change from 
conventional cotton to organic cotton will in fact contribute to lower negative environmental 
impacts. Furthermore, the change from conventional to organic cotton aligns with most of the 
sustainability goals set by J.Lindeberg.  
 
Jay Devout, made from conventional cotton, had a higher negative impact on most of the 
impact categories connected to toxicity, which supports the choice of changing to organic 
cotton, since J.Lindeberg has a goal to reduce the chemicals in their products. Overall, the 
two jeans performed differently on different impact categories, however a similarity is that 
the production phase is a hotspot for both jeans. There is a risk of trade-offs regarding the 
impact categories water consumption, global warming and fossil resource scarcity when 
including all phases of the life cycle, and to avoid this, increased transparency and 
traceability is required in the supply chain to enable thorough sustainability work. A 
recommendation is to demand the use of renewable sources for electricity production in all 
steps of the life cycle, since this decrease the environmental impacts, especially from the 
production phase.  



  

  

Sammanfattning  
 
Jeans är det mest sålda klädesplagget i världen, och har haft en ihållande popularitet under 
många år. Den intensiva produktionen har väckt diskussioner om vilken miljöpåverkan som 
jeans bidrar till. Bomull är det material som främst används i jeans och odlingen av bomull 
kräver generellt stora mängder vatten och kemikalier. Detta har lett till sökandet av ett mer 
hållbart alternativ till den konventionella bomullsodlingen. Ekologiskt odlad bomull odlas 
utan tillsatser av konstgjorda gödningsmedel och insektsmedel vilket gör att det blivit känd 
som ett mer hållbart alternativ till konventionell bomull.  
 
J.Lindeberg är ett svenskt modeföretag som säljer jeans gjorda av både konventionell och 
ekologisk bomull idag. De har ett mål att öka användningen av ekologisk bomull i sina jeans 
för att minska de negativa effekterna på miljön. Målet med denna masteruppsats är därför att 
ta reda på om jeans gjorda på konventionell eller ekologisk bomull har bättre miljöprestanda. 
En jämförelse av två par jeans från J.Lindeberg, Jay Devout gjorda av konventionell bomull 
och Jay Solid Stretch gjorda av ekologisk bomull är gjord med hjälp av verktyget 
livscykelanalys, LCA. En LCA är gjord för att inkludera alla miljöeffekter som jeansen bidrar 
till genom hela dess livscykel. Tre forskningsfrågor är formulerade för att uppfylla målet med 
denna masteruppsats:  
 

• Vilken av jeansen Jay Devout och Jay Solid Stretch har den högsta potentiella 
miljöprestandan? 

• Kommer bytet från konventionell bomull till ekologisk bomull stämma överens med 
de hållbarhetsmål som J.Lindeberg har satt upp? 

• Finns det risk för högre miljöpåverkan på någon miljökategori vid bytet av 
konventionell till ekologisk bomull?  

 
Data från fyra leverantörer till J.Lindeberg har använts för att genomföra denna LCA och 
resultatet visar att Jay Devout, som är tillverkad av konventionell bomull, har högre 
miljöprestanda då hela livs cykeln är inkluderad. Eftersom att bomullsodlingen är den enda 
fasen som beror på om bomullen är ekologisk eller konventionell, kan endast påverkan från 
denna fas avgöra vilken typ av bomull som har högst miljöprestanda. När de två jeansen 
jämförs med avseende på endast bomullsodlingen, visar resultatet att den ekologiska 
bomullen har högst miljöprestanda. Detta gör att slutsatsen kan dras att bytet från 
konventionell bomull till ekologisk bomull kommer bidra till en lägre negativ miljöpåverkan 
från jeansen.  
 
Jay Devout, tillverkad av konventionell bomull, har större negativ påverkan på de flesta av 
kategorierna som är kopplade till toxicitet, vilket talar för beslutet att byta till ekologisk 
bomull då J.Lindeberg har ett mål att minska användningen av kemikalier i sina produkter. 
Sett till hela livscykeln så påverkar jeansen de 17 miljöpåverkanskategorierna olika men en 
likhet är att produktionen generellt har den största påverkan. Implementeringen av ekologisk 
bomull stämmer till viss del överens med de hållbarhetsmål som J.Lindeberg har satt upp, 
men inte alla. Det finns en risk för att global uppvärmning, fossil resursanvändning och 
vattenanvändning påverkas mer av bytet från konventionell till ekologisk bomull, sett till hela 
livscykeln, och för att undvika detta krävs transparens och spårbarhet i distributionskedjan för 
att heltäckande hållbarhetsarbete kan utföras.  En rekommendation är att använda 
förnyelsebara energikällor genom hela livscykeln för att minska miljöpåverkan, vilket har 
särskilt stor påverkan i produktionen.   
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1 Introduction  
Jeans are the most common textile product sold around the world (Schrott & Paul, 2015). 
This is due to long lasting popularity and bulk production that can meet the global need 
today. Denim, which is the original name for the classic twill weave pants in indigo blue, 
accounts for about 20% of the global production of cotton (Schrott & Paul, 2015) and in 
2012, production of denim occupied about 30% of the total clothing industry (Lee, 2017).  
 
The cotton plant is known to be a water intensive crop, but despite that, it is still considered 
to be more sustainable than some synthetic fibres (Bick, et al., 2018). The quality of cotton 
depends on the geographical region where it is grown, the quality of the soil and amount of 
water used. Generally, cotton production can be divided into three categories; conventional 
cotton farming systems, organic cotton production, and integrated pest management systems 
(Schrott & Paul, 2015). The literature mentions both positive and negative aspects associated 
with the different systems, but one of the main problems associated with conventional cotton, 
is the high use of synthetic chemicals like fertilizers, herbicides, insecticides, defoliants and 
growth regulators. Since organic cotton is cotton grown without these chemicals, it is 
considered a more sustainable alternative to conventional cotton (Günaydin, et al., 2019). 
 
Both the organic and conventional systems use crop rotation, which is a way of reducing the 
problem of weed. There are some limitations to organic cultivation, however. Economic 
limitations for the farmers, weed management without synthetic herbicides, defoliants etc. are 
some of the problems occurring and cause some farmers to change to organic farming and 
then change back again (Günaydin, et al., 2019). Since the difference in environmental 
performance between conventionally grown and organically grown cotton is not always clear, 
it can make it difficult to choose between them as a consumer buying clothes.  
 
Overall, the textile industry is a large contributor to both environmental injustices and 
sustainability issues. Fast fashion, meaning highly available and cheap fashion garments, 
drives the clothing consumption forward in countries such as Sweden. The clothes do 
however contribute to high costs somewhere, in the shape of health issues, low salaries for 
workers and environmental burdens (Bick, et al., 2018). Some clothing companies ignore this 
problem, while others want to break this negative trend. Implementation of Corporate Social 
Responsibility is one way of including eco-friendly practices in any organization. One way of 
incorporating CSR-practices into a clothing company, is by choosing more sustainable fibres 
over less sustainable ones, to decreasing the environmental burden of the clothes themselves 
(Bick, et al., 2018).  
 
J.Lindeberg is a Swedish fashion company founded in 1996 in Stockholm and is a sport 
fashion brand that both produce clothes for sports, such as skiing and golfing as well as 
fashion clothing (J.Lindeberg, 2018). According to their sustainability report (J.Lindeberg, 
2018), J.Lindeberg is working towards a more sustainable future and are trying to lower their 
environmental impacts while still producing and selling clothes and accessories. They are 
working with this in a few different ways, both from an organizational point of view and 
from a material point of view. From a material point of view, J.Lindeberg want to incorporate 
sustainability by choosing sustainable materials in the products. According to J.Lindeberg, 
when there is a sustainable material option, and that option has the same high quality, then 
that option will be chosen (J.Lindeberg, n.d.-a).  
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Jeans is a product category which quite recently has started undergoing a change towards 
becoming more environmentally friendly at J.Lindeberg. During 2018, organic cotton was 
introduced at J.Lindeberg as a more sustainable alternative to conventional cotton, with the 
goal of reducing the environmental effects from their jeans. An evaluation was made at 
J.Lindeberg, and concluded that the environmental effects from chemical use, should be 
reduced in order to fulfil their environmental goals. As a consequence, J.Lindeberg want to 
ensure that this change fulfils their purpose to reduce environmental effects from their jeans 
(von Feilitzen, 2019). 
 
One way of accounting for the environmental burdens of products through the entire life 
cycle is by doing a Life Cycle Assessment, LCA (ISO 14040:2006). To do LCAs on textile 
products is becoming more and more popular, as a part of the CSR management of fashion 
companies. Some examples of companies that have done this is Stella McCartney (SCS, 
2017) and Levis (Levi Strauss & Co, 2013). What these previous LCAs included and 
concluded will be presented under section 1.4 Previous studies in the field. Since 
environmental effects are not always clear, especially the difference between clothes made 
from organic and conventional cotton, J.Lindeberg wants to further investigate this as a part 
of their CSR-management. Due to jeans being a product category that has started undergoing 
a change regarding the materials used, this was the most natural choice of products to 
compare with an LCA.  

1.1 Aim  
The aim of this study is to improve the sustainability work at J.Lindeberg by taking the life 
cycles environmental impacts of products into account. With this as a background, an LCA of 
two pairs of jeans, the Jay Devout and the Jay Solid Stretch, made from conventional and 
organic cotton, are made and compared from an environmental point of view in this thesis. 
This is done to determine which pair is more environmentally friendly based on chosen focus 
areas.  
 
To fulfil this aim, three research questions were formulated:  
 

• RQ 1: Which style of jeans, Jay Devout or Jay Solid Stretch, has the highest potential 
life cycle environmental performance?  

• RQ 2: Will the change from conventional cotton to organic cotton in the jeans align 
with the sustainability goals set by J.Lindeberg? 

• RQ 3: Are there any possible risks or trade-offs associated with the shift from 
conventional to organic cotton?  

1.2 Previous studies in the field   
To gain generic information about the life cycles of the jeans, where case specific data were 
missing, previous studies have been analyzed. These studied were both used to gain 
knowledge on how LCAs for clothes and textiles can be done as well as used to access data. 
Data regarding cotton cultivation, both organic and conventional, user patterns of jeans in 
Sweden and waste management of textiles in Sweden was collected from the studies 
described below.  
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The fashion brand Stella McCartney commissioned an LCA on ten different types of man-
made fibres in 2017 (SCS, 2017), to determine which one was the most favourable from an 
environmental perspective. The results showed that the different fibres affected the impact 
categories differently, however, the report concluded that out of the selected fibres, the most 
favourable one was Belgian flax, followed by German production of viscose derived from 
recycled pulp. The viscose made from Belgian flax production had the lowest impact on the 
majority of the impact categories and was therefore considered favourable (SCS, 2017). Levi 
Strauss & Co, an American fashion brand, commissioned their first LCA on jeans in 2007 
(Levi Strauss & C, 2013). The main focus of that report was water and energy demand and 
what practices could be implemented to reduce that demand (Levi Strauss & C, 2013). Since 
then, a new report was made in 2013 on the Levis jean model 501. This report concluded that 
costumer care and cotton cultivation were the life cycle steps that have the most significant 
impacts for their jeans (Levi Strauss & Co, 2013).  
 
In Sweden, Sandra Roos, et al, (2015) made an LCA on five clothing products for the 
research program Mistra Future Fashion, to provide knowledge about the environmental 
impacts of the consumption of clothes. Jeans was one of the clothing products analysed. 
Some of the key findings from this report were that for freshwater use, the production stage 
was dominating, while other environmental impacts were more spread out over the life cycle. 
Other results were that a relatively small contribution of the impacts came from the washing 
during the user phase of the clothes and that the production phase had a large impact (Roos, 
et al, 2015). The report by Roos et al (2015), has been very helpful in this thesis with 
providing data about user patterns of jeans in Sweden and data regarding the modelling of 
washing detergent. This data has been used when modelling the user phase.  
 
Textile Exchange is a global non-profit organization created in 2002, that works with all 
sectors of the textile supply chain (Textile exchange, n.d.). Textile Exchange made an LCA 
on the cultivation of organic cotton in 2014, which included the processes between the 
cultivation and the ginning of the cotton fibres (Textile Exchange, 2014). Some of the key 
findings were that climate change is mainly caused by nitrous oxide emissions caused by 
nutrient transformation processes in the soil and eutrophication is mainly caused by soil 
erosion and nutrient leaching. It was also concluded that organic farming practices reduce the 
risk of eutrophication compared to conventional cotton cultivation (Textile Exchange, 2014). 
The report by Textile Exchange has provided the main data used in for the modelling of the 
cultivation of organically grown cotton in this thesis.   
 
Cotton Incorporated is a non-profit organization which is works with research and 
development of cotton, mainly in the US (Cotton Incorporated, 2019). In 2016, Cotton 
Incorporated made an LCA on three cotton garments; a shirt, a t-shirt and a pair of pants 
(Cotton Incorporated, 2016). The LCA had a cradle-to-gate approach and some of the key 
findings in the report were that the production phase contributed to impacts mainly from 
wastewater emissions, chemical use and energy production. The main impacts from the 
cultivation was blue water consumption, i.e. surface or groundwater, and eutrophication, 
which was connected to the use of nitrogen fertilizers and irrigation practices. The impacts 
from the user phase did not stand out but was however highly connected to the amounts of 
launderings (Cotton Incorporated, 2016). The LCA by Cotton Incorporated was used to 
access information about processes included in the conventional cotton cultivation system.  
 
Granello, Jönbrink, Roos, Johansson and Granberg made a report on customer behavior on 
washing for the research program Mistra Future Fashion, in 2015 (Granello, et al, 2015). The 
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report on customer behavior provided information on how often people in Sweden wash their 
clothes and is the base for the FU and the user phase in this thesis report.  
 
The previous studies are quite different even though they all include analysis of 
environmental effects of clothing or cotton. They all have different research questions and 
include different phases, which results in different conclusions regarding hotspots in the 
lifecycle. Some of the conclusions from the previous studies is that the production phase and 
cotton cultivation often have large impacts on water consumption.  However, Levi Strauss & 
Co (2013) concluded that the user phase and cotton cultivation had the most significant 
impacts overall. Even though these studies have been very helpful in the collection of data 
and information regarding environmental effects from clothes, and conventional and organic 
cotton cultivation, no report compares two garments made from conventional and organic 
cotton and includes the entire life cycle. Therefore, this report can fill an information gap by 
doing this comparison, that can be used by J.Lindeberg for decision making.  

1.3 Structure of the thesis  
Section 2 Methodology describes the chosen methodology in this study, which includes 
mapping of the sustainability goals at J.Lindeberg, a questionnaire about processes and 
materials used in the production process and an LCA. The methodology used in all three 
methods are described and the framework used for the LCA is presented.  
 
Section 3 Mapping of Sustainability goals of J.Lindeberg presents the focus areas that 
J.Lindeberg has regarding sustainability work. These results are used to choose key impact 
categories when evaluating the results of the LCA. These key impact categories are also 
presented here. This section, together with the results from the LCA is the basis of the 
discussion on which pair of jeans has the highest environmental performance.  
 
Section 4 Life Cycle Assessment presents the implementation of the results of the LCA. The 
two pairs of jeans, Jay Devout and Jay Solid Stretch are modelled in SimaPro and the results 
are presented and analysed. The LCA follows the ISO framework and is made in accordance 
to ISO14040 and ISO14044. The sensitivity analysis based on the results of the LCA is also 
presented and analysed in this section.  
 
Section 5 Discussion presents the discussion based on the results of the LCA. The discussion 
aims to answer the research questions presented in section 1.1 Aim and addresses some of the 
uncertainties that can affect the results of the LCA. Further research that can be made in the 
field is discussed.  
 
Section 6 Conclusions and recommendations present the conclusions made based on the 
mapping of the sustainability goals of J.Lindeberg and the LCA. The conclusion presents the 
main findings from the LCA and concludes the discussion held in section 5. 
Recommendations based on the discussion is also presented.  
 

  



  

  5 

2 Methodology   
To answer the research questions and fulfil the aim of the study, three methods have been 
used; mapping of the sustainability goals of J.Lindeberg, a questionnaire and LCA. The 
research design is presented in Figure 1 and the methods are described below under section 
2.1 Mapping of the sustainability goals at J.Lindeberg, 2.2 Questionnaire and 2.3 Life Cycle 
Assessment.  
 
 

 
FIGURE 1. RESEARCH METHODOLOGY.  
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2.1 Mapping of the sustainability goals of J.Lindeberg  
The sustainability goals of J.Lindeberg are the basis for the selection of key impact categories 
used to analyse the results of the LCA. To answer the research question RQ2: Will the change 
from conventional cotton to organic cotton will fulfil the sustainability goals of J.Lindeberg, 
the results of the LCA are compared to key impact categories. The mapping is done by 
analysing the 2018 sustainability report of J.Lindeberg, gathering data from their website as 
well as personal contact with Sara von Feilitzen HR & Sustainability manager at J.Lindeberg. 
The result of the mapping is presented in section 3 Mapping of sustainability goals of 
J.Lindeberg.  

2.2 Questionnaire  
To access specific data about the production of the jeans, a questionnaire was sent to four 
suppliers of J.Lindeberg, those who manufacture the fabric and produces the jeans of Jay 
Devout and Jay Solid Stretch. The company responsible for the storage of the jeans in 
Sweden, DHL was also sent the questionnaire. DHL is a logistics company, which is in 
charge of the storage facility Texport, where J.Lindeberg stores their products (DHL, 2019). 
For production of Jay Devout, the questionnaire was sent to Company A that manufactures 
the fabric and Company B that sews the jeans. For Jay Solid Stretch, the questionnaire was 
sent to Company C that manufactures the fabric and Company D that sews the jeans. More 
information about why the suppliers of the jeans are anonymous is explained in section 
4.1.10. The storage facility is managed by DHL, and therefore the questionnaire was also sent 
out to them to gather information about the processes done by them. The production and 
storage are the only phases in the life cycle that required data from the suppliers of 
J.Lindeberg and therefore they were the only phases that were regarded in the questionnaire. 
The questionnaire was altered to some extent to be suitable for the different suppliers, but the 
main questions are presented in Appendix 1. The contact with the suppliers and the storage 
company was made through email and was enabled by J.Lindeberg.  

2.3 Life Cycle Assessment methodology 
This LCA was performed according to the ISO 14040 and ISO 14044 standards. A 
description of the LCA methodology and the different steps of an LCA is described in the 
following section. The performed LCA is presented in section 4.  
 
LCA is a tool that assesses potential environmental impacts from products, with a life cycle 
perspective, including all parts of the life cycle from raw material extraction, production, use, 
end-of-life treatment, recycling and final disposal. To include all of these parts is called a 
cradle-to-grave perspective (ISO 14040:2006). LCA is the only tool that accounts for burdens 
occurring in different parts of a products life cycle (Finnveden, 2000). To assess 
environmental impacts with a life cycle perspective is relevant to avoid problem shifting, for 
example between different environmental problems or different regions (Finnveden et al., 
2009; Curran, 2015). The early use of LCA was often criticized and has since then been 
developed and standardized by the International Standards Organisation (ISO) (Finnveden et 
al., 2009) as ISO 14040:2006 and ISO 14044:2006. ISO also provides with guidelines which 
has increased the robustness of the LCA methodology (Finnveden et al., 2009).  
 
According to the ISO 14040 standard (ISO 14040:2006), an LCA study is divided into four 
phases. These phases are: 
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● Goal and Scope definition,  
● Life Cycle Inventory (LCI), 
● Life Cycle Impact Assessment (LCIA), 
● Interpretation.  

 
The LCA framework is described in Figure 2 below.  

 
FIGURE 2: THE LIFE CYCLE ASSESSMENT FRAMEWORK, ADAPTED FROM ISO 14040:2006. 

 
Goal and scope  
The goal and scope definition are the starting point of the standardized LCA process. 
According to the ISO 14040 standard (ISO 14040:2006), the goal should disclose the reason 
for carrying out the study, what the intended applications are as well as inform the reader 
about the intended audience of the study. A well-defined goal early in the process will be 
helpful when defining the scope and system boundaries of the study. The scope of the study 
includes defining: the function, functional unit, system boundaries, allocation procedures, 
impact assessment methodology, interpretation approach and the data needed (Curran, 2015). 
It is important that the scope is clearly defined and should disclose detailed information in 
order to address the stated goal of the study. The LCA is an iterative process and the scope 
might require modifications during the process of the study to be able to reach the goal (ISO 
14040:2006).  
 
Life Cycle Inventory (LCI) 
The aim of the LCI is to quantify inputs and outputs from the product system by collecting 
and calculating data. All relevant data is compiled in this step of the LCA and includes: 
material input, energy input, ancillary input, products, co-products, waste and environmental 
aspects such as emissions to air, water and soil. The in terms of energy inputs, energy source 
and fuels are used should be specified. The data is then examined for validation and related to 
the functional unit (ISO 14040:2006).  
 
Life Cycle Impact Assessment (LCIA) 
The purpose of the LCIA is to better understand the environmental significance of a product 
system by providing additional information about that system (ISO 14040:2006, 2006). The 
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methodology for the LCIA contains both mandatory and optional elements. The mandatory 
elements are: selection of impact categories, classification and characterization. Classification 
implies that the LCI results are assigned to the selected impact categories and 
characterization implies that the indicator results for each category is calculated (ISO 
14044:2006). The LCI results are used to connect the activities of the products life cycle to 
specific environmental impacts. Subjectivity is occurring to this phase since modelling and 
evaluation is included, which makes transparency of high importance (ISO 14040:2006).  
 
Interpretation  
The results from the Life Cycle Inventory and the Life Cycle Impact Assessment are 
considered in the Life Cycle Interpretation (ISO 14040:2006). The most significant issues 
should be identified in the interpretation, and this includes; most significant impacts, 
contribution from life cycle stages and inventory data such as emissions, energy or waste 
(ISO 14044:2006). This is the final phase of the LCA and the results should be consistent 
with the goal and scope and should end in conclusions and recommendations for decision 
makers. The interpretation is an iterative process which goes back to the scope for review and 
revision during the process of the project. A sensitivity analysis should also be included in the 
interpretation phase (ISO 14040:2006).  

2.3.1 Normalization and weighting 
Normalization, meaning calculating the results of each category in relation to a reference 
value, and weighing of the impact categories against each other is an optional part of the 
LCA (ISO 14040:2006). Neither of these are applied to this LCA, only the characterization of 
the impact categories, which is a mandatory part of the LCA (ISO 14040:2006). However, by 
choosing key impact categories, it could be argued that a sort of weighing is done. This will 
however not exclude any impact categories from being analysed, since all categories will be 
analysed first.  

2.3.2 Software and databases  
The LCA software used to create the models of the life cycle in this study is SimaPro version 
8.4.0.0, created by PRé Sustainability (PRé Sustainability, 2016). Within SimaPro, Ecoinvent 
v3.3 – allocation, default also known as Allocation at the point of substitution (APOS) is the 
database that is used throughout the project. Unit processes are used for all modelling in 
SimaPro since many datasets was altered with case specific data e.g. amount of electricity, 
water consumption etc. to represent the system in the best way possible.  
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3 Mapping of sustainability goals of J.Lindeberg  
This section presents the identified sustainability goals set by J.Lindeberg. This will 
contribute to the identification of key impact categories i.e. impact categories that reflects the 
sustainability goals of J.Lindeberg. J.Lindeberg work with sustainability in many different 
areas, but have chosen three the main focus areas; transparency & traceability, diversity & 
equality and reduce climate impacts. One more focus area is however identified, the choice of 
materials in their products, and will be explained below in section 3.5.  

3.1 Transparency & traceability 
The goal with transparency and traceability is to enable the customers to make informed 
decisions when they purchase products from J.Lindeberg. The goal is to make the 
information accessible for the customers but also having transparency internally in the 
organization. According to J.Lindeberg, the internal information is currently transparent and 
all steps of the supply chain are known to J.Lindeberg (von Feilitzen, 2019). When 
J.Lindeberg choose suppliers, one aspect that is looked at is if they have certain certifications. 
These certifications make sure that the suppliers fulfil environmental regulations such as 
waste water treatment and measures to decrease environmental impact such as the use 
renewable energy sources. The certifications also increase the insight for J.Lindeberg on the 
operations of the suppliers, leading to increased transparency between them.  

3.2 Diversity & Equality  
In 2017, J.Lindeberg signed the Swedish Fashion Council´s Ethical Charter, which is 
guidelines for the fashion industry to improve healthy body image, diversity and working 
conditions (Swedish Fashion Council, 2019). For J.Lindeberg, this has increased the focus on 
diversity both when hiring employees and the choice of models (von Feilitzen, 2019). 
J.Lindeberg also has a Diversity Policy, which is followed up on a regular basis, within areas 
that can be measured.  

3.3 Reduce climate impacts  
J.Lindeberg works toward reducing their climate impacts in different ways. Some identified 
actions are listed below.  
 
Climate compensation 
All the packaging used by J.Lindeberg themselves, not by their suppliers, is branded with 
Återbära, which means that the packaging is CO2 neutral (J.Lindeberg, 2018). The packaging 
is CO2 neutral since the emissions that the packaging contribute to during its life cycle, are 
compensated for. Återbära uses an organisation called South Pole that calculates the CO2 
emissions caused by the production of the packaging, and plants trees in Colombia to 
compensate for the emitted CO2 (Återbära, 2018).  
 
Transport 
Since the products are manufactures abroad, transport is one important activity for 
J.Lindeberg. Today, the transport used is mainly truck and boat, but airplanes are also used. 
During 2018, the transport by airplane increased due to an increase of the sport segment of 
clothes that are manufactured in Asia (J.Lindeberg, 2018). The goal however, is to reduce the 
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CO2 emissions from transport by reducing the air transportation and use a combination of 
boat and airplane, together with train as the main transport (J.Lindeberg, 2018). The goal is 
also to reduce the transport of personnel made by plane and to increase the use of train 
transport.  
 
Energy 
J.Lindeberg aims to only use energy from renewable sources. This is implemented in all of 
their own stores and offices and hydropower is the energy source that is chosen (J.Lindeberg, 
2018). By choosing suppliers with environmental certifications, the use of renewable energy 
sources has also increased use by the suppliers. Today, about 80% of the suppliers used by 
J.Lindeberg use energy from renewable sources (von Feilitzen, 2019) 

3.4. Choice of materials  
One area that is important to J.Lindeberg in their sustainability work, is the choice of 
materials. J.Lindeberg has a goal to use more sustainable materials in their products. By more 
sustainable, J.Lindeberg means reducing the use of chemicals in their processes and reduce 
the use of virgin man-made fibres. To reduce the use of chemicals in their products, 
J.Lindeberg aims to reduce the negative impacts that these chemicals have on the 
environment as well as human health. The reduction of virgin man-made fibres is done by 
increasing the use of recycled materials. One example is the labels in their clothes that 
previously were made from virgin polyester. Now, the use of 50% recycled polyester have 
been implemented in the labels instead. In 2018, 20% of the labels were made from 50% 
polyester and the goal is to increase this percentage (J.Lindeberg, 2018).  
 
The increase of organic cotton in their jeans is also a result of this goal and in 2018, 4% of 
the cotton used by J.Lindeberg was organically grown. As mentioned in section 1 
Introduction, J.Lindeberg aims to increase the use of organic cotton during the coming years 
(J.Lindeberg, 2018). Wool is also a material that is undergoing a change to become more 
sustainable. The use of recycled wool increased between 2017 and 2018 from 15% to 22%. 
Wool is an important material for J.Lindeberg since is used in many products, and therefore 
this material is included in the sustainability goal regarding materials (J.Lindeberg, 2018). 
Other materials than textiles are also included in the goal of using more sustainable materials. 
Plastic is a material that often derives from fossil sources and therefore, the increase of 
recycled plastic, or change to a material that is renewable, is a goal for J.Lindeberg. Paper 
bags are used in stores to reach this goal and when plastic bags are used, they are made from 
recycled plastics produced in Europe (J.Lindeberg, 2018). 

3.5 Key impact categories  
From the sustainability goals of J.Lindeberg, four key impact categories were selected that 
aims to reflect on the impacts that are important to J.Lindeberg. By selecting these impact 
categories and analyse the results of the LCA with these impact categories, RQ 2 aims to be 
answered. These impact categories will be analysed after all the impact categories are 
analysed and does not exclude any other impact categories from being analysed, found in 
potential finding of the LCA. The key impact categories selected based on the sustainability 
goals of J.Lindeberg are listed and motivated below. 
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• Global warming: J.Lindeberg has a goal to reduce their climate impacts and has 
different strategies to do this, as stated above in section 3.3 Reduce climate impacts. 
Therefore, the impact category global warming is relevant to analyse and name a key 
impact category.  

 
• Fossil resource scarcity: Within the goal to reduce climate impacts, one of the 

strategies is to use renewable energy sources and avoid energy from fossil sources. 
J.Lindeberg use renewable energy in their own facilities and chose suppliers that use 
renewable energy as well. Also, J.Lindeberg want to reduce the use of materials 
derived from virgin fossil resources and therefore, fossil resource scarcity is chosen as 
a key impact category in this study.  

 
• Freshwater toxicity: To reduce the use of chemicals in their products is one of 

J.Lindebergs main sustainability goals. Therefore, this impact category is chosen to 
give an indication on how the chemicals affect the environment, and in this case the 
freshwater. Freshwater is chosen since freshwater ecosystems not only provide habitat 
for many types of fish, mammals, reptiles and plants but also since it provides an 
important role as natural climate mitigation through wetlands (Paron et al, 2013).  

 
• Human non-carcinogenic toxicity: Just like the freshwater toxicity, human non-

carcinogenic toxicity is chosen based on the goal of reducing harmful chemicals. 
However, this impact category is chosen to represent the impacts on human health.  

 
Water consumption is not included in the sustainability goals of J.Lindeberg. However, from 
reviewing and analysing previous studies made on environmental effects from textiles, 
described in section 1.2 Previous studies in the field, it is clear that water is often used 
intensely in textile and clothing manufacturing. To avoid subjectivity, when it is clear that 
this impact category might be highly affected, water consumption is chosen as a key impact 
category.   
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4 Life cycle Assessment of jeans  

4.1 Goal and scope  

4.1.1 Goal 
The goal of this attributional LCA, is to compare two pairs of jeans from an environmental 
perspective and determine which type of jeans has the highest environmental performance. 
The jeans that are compared are both of the brand J.Lindeberg and are mainly made from 
cotton. The first pair is called Jay Devout and are made from conventional cotton and the 
second pair of jeans is called Jay Solid Stretch and are made from organic cotton. The reason 
for carrying out the study is to provide information to J.Lindeberg about the environmental 
performance of their jeans, to aid in decision making about what type of material to choose in 
their jeans in the future. By choosing the most environmentally friendly material in their 
jeans, J.Lindeberg aims to contribute to better environmental work overall at the company. 
The results are to be communicated to J.Lindeberg and their suppliers.  

4.1.2 Function and functional unit  
The functional unit of this study is one pair of jeans during its entire life cycle, which 
corresponds to 200 uses, and 20 washings and dryings. The lifetime of jeans is based on data 
from Granello, et al (2015) and Roos, et al (2015) which is based of Swedish user patterns of 
clothes.  

4.1.3 System boundaries  
This study has a cradle-to-grave perspective, which includes the processes of cotton 
cultivation, fabric manufacturing, jeans production, storage, use, end-of life and transport 
processes. Both fabric manufacturing and jeans production is included in the production 
phase of the jeans.  
 
Geographical boundaries: The geographical boundaries vary depending on the life cycle 
phases. In the production phase, the geographical boundary is global since different 
production steps occur in different countries. After the production until the end-of life, only 
Sweden is considered, since the storage and use is located in Sweden. The consumer in this 
case is located in Stockholm, Sweden. For the end-of life scenarios, incineration and some of 
the reuse is in Sweden and therefore Swedish data is used for the datasets created for these 
processes. The recycling is assumed to be in Germany (I:Collect, 2018), therefore German 
data is used for the processes there, and the reuse abroad is assumed to be in Romania, and 
Romanian data is used for the processes there (SMED, 2014). Figure 3 and Figure 4 shows 
the geographical boundaries of the processes in the life cycles.  
 
 
 



  

  13 

 
FIGURE 3: FLOW CHART OF JAY DEVOUT WITH GEOGRAPHICAL BOUNDARIES 
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FIGURE 4: FLOW CHART OF JAY SOLID STRETCH WITH GEOGRAPHICAL BOUNDARIES 

 
Temporal boundaries: This study is made in 2019 and therefore the data inventory of the 
production chain is based on data available in 2019. Case specific data about the processes 
obtained from suppliers of the jeans are from 2018 and 2019, and data obtained from 
J.Lindeberg are from 2018 and 2019. However, the data availability has varied regarding 
cotton cultivation for both organic systems and conventional systems and therefore older data 
has sometimes been used. End-of life data has also varied in availability and therefore waste 
management scenarios from 2013 in Sweden is used, combined with newer data from 2018.  
 
For Global Warming Potential, GWP, there is not yet consensus amongst the experts in the 
field on what time frame should be used, some say 20 years, and some say longer (IPCC, 
2014). The ReCiPe 2016 Midpoint (H) method uses a time frame for GWP of 100 years 
(Huijbregts, et al, 2016). This is also in accordance with the time frame recommended by 
IPCC and the time frame used in the Kyoto protocol for GWP (IPCC, 2014).  
 
Technological boundaries: Since the data availability has varied, some processes had to be 
based on best available data and will not reflect the exact processes the Jay Devout and Jay 
Solid Stretch go through. For example, Ecoinvent v3.3 (2016) has a dataset for conventional 
cotton cultivation but not one for organic cotton cultivation. Therefore, that dataset for the 
organic cotton cultivation has been created based on data from Textile Exchange (2014), 
which has done an LCA on organic cotton. This means that the two systems compared are 
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one already existing in Ecoinvent and one based on data from other sources, which can bring 
uncertainties to the results when they are compared. However, this was considered the best 
possible methodology to be able to compare the product systems. The uncertainties that this 
methodological choice brings, will be further discussed in the discussion. The list of all 
materials and corresponding datasets are presented in the Appendix.  
 
Allocation procedures: The Ecoinvent v3.3 database previously known as Allocation default, 
now named Allocation at the point of substitution (APOS) is used in this study. The APOS 
model includes an attributional approach to multi-output processes and uses system 
expansion to include all treatment processes (Wernet et al, 2016).  
 
A new dataset has been created to represent the organic cotton cultivation. At the gin, which 
is the output of the cotton cultivation a multi-output allocation is required. The allocation 
method used is based on Textile Exchange (2014), which states that 84% should be allocated 
to the cotton fibres and 16% to the cotton seeds. This is based on the higher economic value 
of the cotton fibres compared to the cotton seeds (Textile Exchange, 2014). 
 
Avoided burdens: Avoided burdens are applied to the incineration process since, heat and 
electricity is produced as by-products (Fortum, 2019). They are accounted for as average 
Swedish electricity and average Stockholm heat, see Appendix E.1 for more detailed 
information. Avoided burdens is applied to the incineration process to make sure that the 
correct amount of heat and electricity for textiles are accounted for. Even though APOS uses 
its own way of allocating multi-outputs, avoided burdens are applied to the incineration 
process to highlight the benefits of the heat and electricity produced by the incineration 
process. Avoided burdens are not used for any of the other waste management methods.  
 
Cut-off: The life cycles of machines used in the production processes is excluded in this 
report due to lack of information on what machines are used. Leather is not available in 
Simapro or the Ecoinvent v3.3 (2016) database and since the amount of leather used for one 
pair of jeans is very small compared to the amount of cotton used, that material is excluded 
from the modelling. Recycled polyester is not available in Simapro or the Ecoinvent v3.3 
(2016) database either and since the amount of recycled polyester used for one pair of jeans is 
very small compared to the amount of cotton used, that material is excluded from the 
modelling.  
 
The location of the conventional cotton cultivation is unknown and therefore the transport 
between the cultivation and fabric manufacturing is excluded. The location of the organic 
cotton cultivation is known, however to make the comparison between the two systems fair, 
the transport between the organic cotton cultivation and fabric manufacturing is excluded.  

4.1.4 Assumptions  
- After the production phase, the life cycles for Jay Devout and Jay Solid Stretch are 

assumed to be the same. 
- After each time the jeans are washed, they are assumed to be dried using a drying 

machine. This corresponds to the jeans being dried 20 times during its life time.  
- The end-of life scenario is assumed to be the same for the jeans as the general textile 

waste management in Sweden.  
- How much of the jeans are treated with each waste management method is based on 

reports from SMED, but assumptions are made to calculate the exact percentage.  
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- The metal used in the zipper and button in the jeans are assumed to be recycled.  
- The thread is assumed to be made from cotton, and since the amount of thread is very 

small compared to the jeans, they are assumed to be included in the modelling of the 
jeans production.  

- Transportation is assumed to be truck, based on data from suppliers and J.Lindeberg.  
- The transport of the metals used for button and zipper for Jay Devout, between Hong 

Kong and Turkey, is assumed to be made with air plane since no other information 
was given and there is a long distance.  

- The jeans are assumed to be bought online, and therefore no transportation for the 
individual consumer to a store is required.  

- Google maps was used to acquire information about transportation distances. When 
more than one alternative route was available in Google maps, the shortest route was 
used.  

- No transport for the waste scenario of reuse is Sweden is assumed to be necessary, 
due to the consumer living in central Stockholm and the reused jeans are assumed to 
be sold and reused in Stockholm.  

- Material waste created in the cutting process is assumed to be 12.5% based on Luiken 
& Bouwhuis (2015), who states that the cutting waste on average is between 10-15%.  

- The data regarding the packaging of the jeans are based on data from DHL (2019), 
Company D (2019) and J.Lindeberg (2019). The specific weight of the polybag and 
paper box is based on data from Tingstad (n.d-a; n.d-b). The paper box is assumed to 
be the same when the finished jeans are packaged and when they are packaged at the 
storage facilities.  

- In the end-of life scenario incineration, a dataset for municipal solid waste (MSW) is 
used and not for textile waste. This could result in other types of emissions than it 
would if a dataset for textiles would have been used.  

4.1.5 Limitations  
- Limited access to specific data on the life cycles of Jay Devout and Jay Solid Stretch, 

includes all of the life cycles phases. 
- Lack of transparency in the textile industry in general, and in the life cycles of the 

chosen jeans. This contributes to generalised assumptions and uncertainties in the 
results.  

- Lack of specific data regarding the exact percentage of jeans being treated with each 
waste management method.  

- Lack of datasets in Ecoinvent v.3.3 (2016) for textiles applications, e.g. only one 
dataset for cotton fibre production which was used for the conventional cotton system 
and the dataset for organic cotton fibre production had to be created. This means that 
the comparison is made of one existing dataset and one created dataset, which can 
contribute to uncertainties in the results.  

- Due to lack of information regarding where the cotton is cultivated, global data has 
been used for the modelling of the cotton cultivation. 

- The transport between the cultivation phase and production of the fabric phase has 
been excluded due to lack of information regarding the location of the cotton 
cultivation.   
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4.1.6 Life cycle impact assessment method and impact categories 
The LCIA method used in this LCA is ReCiPe 2016 Midpoint (Hierarchist), created by 
RIVM, Norwegian University of Science and Technology, Radboud University and PRé 
Sustainability. The ReCiPe 2016 methodology is an updated version of the ReCiPe 2008 
version (Huijbregts, et al, 2016) made by Goedkoop et al (2009). The 2016 methodology 
includes 17 impacts categories (Huijbregts, et al, 2016) which are the following:   
 

• Stratospheric Ozone Depletion,  
• Ionizing Radiation,  
• Ozone Formation, Human Health,  
• Fine Particulate Matter Formation,  
• Ozone Formation,  
• Terrestrial Ecosystems,  
• Terrestrial Acidification,  
• Freshwater Eutrophication,  
• Terrestrial Ecotoxicity,  
• Freshwater Ecotoxicity,  
• Marine Ecotoxicity,  
• Human Carcinogenic Toxicity,  
• Human Non-Carcinogenic Toxicity,  
• Land Use,  
• Mineral Resource Scarcity,  
• Fossil Resource Scarcity,  
• Water Consumption.  

 
By excluding impact categories, some important results might be overlooked regarding 
hotspots for the two product systems. According to the goal and scope of this study, the 
environmental performance in general are to be evaluated and does not imply any specific 
impacts being more important for this evaluation. Therefore, to avoid missing any potentially 
important results, all of the 17 impact categories are included in the analysis. However, some 
key impact categories are analysed in further detail after all impact categories are analysed. 
These key impact categories are based on the sustainability goals of J.Lindeberg, with the 
purpose of answering RQ 2 Will the change from conventional cotton to organic cotton align 
with the sustainability goals of J.Lindeberg?  
  
The key impact categories are:  

• Global warming, 
• Fossil resource scarcity, 
• Freshwater ecotoxicity,  
• Human non-carcinogenic toxicity,  
• Water consumption.   

 
The motivation behind the selection of the key impact categories is found in section 3.5 Key 
impact categories. In some cases, results of the LCA have affected other impact categories 
than the ones listed above, then further analysis is done on those impact categories as well. 
Also, all impact categories will be analysed first, as the key impact categories will only be 
used to answer RQ 2, not as an overall interpretation of the results.  



  

  18 

4.1.7 Data collection and quality requirements  
The collection of data was mainly done through a questionnaire sent to the suppliers of 
J.Lindeberg, and by reviewing previously made LCA studies to gather information about the 
other phases of the life cycle that the questionnaire did not involve. The questionnaire was 
made to collect specific data regarding the manufacturing processes. The questions were 
made to gather information about the processes that was included in the production as well as 
the inputs of material. The questionnaire sent to the suppliers can be found in Appendix A.  
 
The data used in this study should be representative to the product systems, consistent and be 
as precise are possible under the given time. The data quality does however differ, and some 
decisions has been made regarding the demands for data quality: 
 

- The data specific for the production of the Jay Devout and Jay Solid Stretch have the 
highest quality demand, since this will be the basis of the comparison. The only 
difference between the two product systems are from the cultivation step until the 
production of the jeans are done, the rest of the product systems are assumed to be the 
same. This means that the processes that are different, are important to be as close to 
reality as possible to be able to make a reliable comparison of the jeans. This is why 
the uncertainties regarding the cultivation of the organic cotton and conventional 
cotton is emphasised, since one of the systems were available in Ecoinvent v.3.3 
(2016), the conventional cotton cultivation, and the other one, the organic cultivation, 
is modelled based on data from Textile Exchange (2014). Due to the required 
modelling of the organic cotton cultivation, the data for this had a high-quality 
demand.  

- The data for the user phase is based on Roos et al (2015) and Granello et al (2015), 
which use Swedish user patterns for their analysis, which is why they are used in this 
LCA. However, the assumption on how many times the jeans are used and washed 
can still contribute to uncertainties and that is why the user patterns of jeans will be 
changed in the sensitivity analysis. 

- The availability of data regarding waste management for textiles were scarce, and 
simplifications had to be made to obtain the four waste management scenarios used in 
this LCA. The simplifications are however made on data from reports by SMED 
(2014, 2016, 2018), on behalf of the Swedish Environmental protection Agency, and 
is determined to be the best available data about the waste management on textiles in 
Sweden.  

4.1.8 Sensitivity analysis  
The potential errors or uncertainties in the results are to be communicated in an LCA, and 
one way of doing this is through the sensitivity analysis (Curran, 2015). Some of the 
identified uncertainties have been analysed in a sensitivity analysis to see how some of the 
assumptions affect the results. The sensitivity analysis is presented in section 4.5.  

4.1.9 Company confidentiality  
J.Lindeberg has requested that the suppliers who make the Jay Devout and Jay Solid Stretch 
jeans remain confidential, due to the sensitive nature of the data. In order to remain 
transparent in the report, the data will be shared, however the company names will be 
anonymous. The makers of Jay Devout are referred to as Company A and Company B and 
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the makers of Jay Solid Stretch are referred to as Company C and Company D. The exact 
processes made by the four companies are explained in section 4.2 Life cycle inventory.  
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4.2 Life cycle inventory  
The life cycle inventory, LCI, presents the methodology of the data collection of the Jay 
Devout and Jay Solid Stretch jeans. For specific information, datasets and amounts are 
presented in Appendix B-E. The life cycle phases; cotton cultivation, fabric manufacturing 
and jeans production are presented separately in section 4.2.1 for Jay Devout and 4.2.2 for 
Jay Solid Stretch, and the life cycle phases; storage, use, end-of life and transport are 
presented together in section 4.2.3, since these phases are the same for Jay Devout and Jay 
Solid Stretch.  

4.2.1 Life cycle inventory of Jay Devout  
The life cycle phases cotton cultivation, fabric manufacturing and jeans production are 
presented for Jay Devout in the following section. For specific amounts and datasets used in 
the modelling of the Jay Devout, see Appendix B. Jay Devout is a pair of light stretch jeans 
made from 95.5% cotton, 2.5% elastane and 2% polyester (J.Lindeberg, n.d.-b). The weight 
of the jeans are 450 grams based on data from Company D, due to no other data regarding the 
weight (Company D, 2019). Due to unavailable datasets in SimaPro, the elastane and 
polyester are excluded from the modelling. Figure 5 below is a picture of the Jay Devout 
jeans and Figure 6 is a detailed flow chart of the life cycle of Jay Devout.  
 

 
FIGURE 5. JAY DEVOUT JEANS (J.LINDEBERG, N.D.-B) 

 



  

  21 

 
FIGURE 6. DETAILED FLOW CHART OF JAY DEVOUT. 

 

4.2.1.1 Conventional cotton cultivation  

The cotton used in the Jay Devout is conventional cotton with unknown origin. Conventional 
cotton cultivation can be grown in many countries, and the biggest producers in the world are 
China, India and United states (Cotton Incorporated, 2016). The data collection regarding the 
conventional cotton cultivation system, is based on average data from United States, India, 
China and Australia between 2010 and 2014 (Cotton Incorporated (2016) and the same 
processes is included in Ecoinvent v3.3 (2016). Figure 7 shows the processes included in the 
cotton cultivation based on Cotton Incorporated (2016).   
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FIGURE 7. THE COTTON CULTIVATION PROCESS WITH SYSTEM BOUNDARIES ACCORDING TO THE DATASET USED IN 

ECOINVENT V3.3 (2016).  
 
The dataset Cotton fibre {RoW}| cotton production | Alloc Def, U (Ecoinvent 3.3, 2016) is 
used for the modelling of the conventional cotton cultivation system since it includes all 
processes from preparation of the field until the gin. The end product of the dataset is bales of 
cotton fibre at the gin (Ecoinvent v3.3, 2016). The ginning process is where the fibres are 
separated from the seeds and other by-products (Cotton Incorporated, 2016). The output of 
the gin of 1 kg of cotton fibre, generates 1.54 kg cotton seeds according to the dataset used in 
Ecoinvent v3.3 (2016). No other output is included in the dataset.  
 
The amount of cotton harvested, i.e. the yield, depends on different factors, for example 
weather conditions, water supply and the country where it is grown (Cotton Incorporated, 
2016). The yield can differ from anywhere between 1400 kg/ha to 580 kg/ha based on data 
from United States, India, China and Australia (Cotton Incorporated, 2016). The dataset 
Cotton fibre {RoW}| cotton production | Alloc Def, U, uses a yield of 1280 kg cotton fibre per 
ha land (Ecoinvent v3.3, 2016). Since the origin of the cotton is unknown for the Jay Devout, 
a dataset RoW, meaning Rest of the World is used to get general data regarding cultivation 
inputs and outputs. Table 1 shows the outputs from the conventional cotton cultivation, 
according to the chosen dataset.  
 

Table 1. Allocation at the gin for conventional cotton system according to dataset in Ecoinvent v3.3 (2016). 

Output kg/ha Percent 
Cotton fibre 1280 39 
Cotton seed 2002 61 
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4.2.1.2 Fabric manufacturing 

 
FIGURE 8. THE PRODUCTION PROCESS OF JAY DEVOUT  

 
The production of the Jay Devout is made by two different companies, Company A and 
Company B. Company A makes the fabric from cotton fibres in Turkey, and the processes 
that are included in the making of the fabric are: yarn preparation, dyeing, weaving, finishing 
and packing (Company A, 2019). The inputs are cotton fibres, electricity, fuel and water, and 
the dyeing process require chemicals used in the dye. In Ecoinvent v3.3 (2016), there is a 
dataset available for the processes mentioned above called Textile, woven cotton {GLO} 
|production | Alloc Def, U that is used for the modelling of the fabric manufacturing. In order 
for the dataset to be applicable to the Jay Devout, it has been altered with data from Company 
A. More specifically, data regarding electricity and water consumption was changed from the 
default values into the values provided by Company A. See Table 1 for the electricity 
consumption for the fabric manufacturing for Jay Devout and Table 2 for the water 
consumption for the fabric manufacturing for Jay Devout.  
 
The packaging of the fabric is PE packaging film used to protect the product during handling 
and transportation (Company A, 2019). The amount of plastic packaging used is assumed to 
be 35 grams, based on a 60x80 cm polybag from Tingstad (n.d.-a), due to lack of other 
information. See Appendix B.2 for the specific data used in the modelling of the fabric 
manufacturing of Jay Devout.  

4.2.1.3 Jeans production  

From Company A, the fabric is transported by truck to Company B in Italy where it is made 
into jeans. The fabric is made into jeans through the processes; cutting, sewing, washing, 
finishing and packing. The factory in which Company B produced the jeans is located in Italy 
(Company B, 2019). There is no available dataset for the jeans production and therefore this 
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dataset is created in a simplified version. See Appendix B.3 for how this is made, and the 
amounts used in the modelling. The processes done by Company B requires electricity, water 
and packing material. Also, any additional material in the jeans are attached by Company B, 
such as buttons and zippers. Labels and hang tags, which also is attached to the jeans at this 
stage, is excluded from the modelling due to lack of materials available in Ecoinvent v.3.3 
(2016). The specific weight of the button and zipper of the Jay Devout was not accessible, 
and therefore the weight of the button and zipper is based on data from Roos, et al (2015) to 
be 0.019 kg for the button and 0.013 kg for the zipper. All materials used in the jeans are 
shown in Table 3. The cutting process creates material waste, and this is assumed to be 
12.5%, based on an average value from Luiken & Bouwhuis (2015). Table 1 shows the water 
consumption for the jeans production made by Company B and Table 2 shows the water 
consumption.  
 
The electricity and water consumption for production of the fabric, by Company A and the 
production of the jeans by Company B is obtained from answers from the Questionnaire sent 
to Company A and Company B. The data used for the modelling of the jeans production is 
found in Appendix B.3.  
 

Table 2. Source and amount of electricity used for production of Jay Devout. 

Company Use per FU Primary energy source Reference 
Company A 9.78 [MJ] Wind power and non-renewable, 

unspecified 
Company A, 2019 

Company B 0.054 [kWh] Photovoltaics Company B, 2019 

 
Table 3. Amount of water used for production of Jay Devout. 

Company Use per FU Reference 
Company A 0.027 [m3] Company A, 2019 
Company B 0.029 [m3] Company B, 2019 

 
Table 3 shows the materials that the Jay Devout consists of. The leather patches and recycled 
polyester labels were excluded from the modelling due to no available dataset. The thread is 
assumed to be included in the modelling of the jeans materials since they are both made from 
cotton.  
 

Table 4. Materials of Jay Devout. 

Part of the Jay Devout Material Weight [kg/one pair] 
Main fabric Conventional cotton 0.418 

Patches Leather Not included 
Buttons Metal 0.019 
Zipper Metal 0.013 
Thread Cotton  0 
Labels Recycled polyester Not included 

Total: 0.45 
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The packaging used for the finished garment is assumed to be a carton box. The data 
regarding the box is based on a 560x330x406 mm box with the weight of 1.3 kg from 
Tingstad (n.d.-a). 20 pair of jeans are assumed to be packed in each box, resulting in the 
weight of 0.065 kg of packaging for one pair of Jay Devout. See Appendix B.3 for specific 
data regarding the modelling of the jeans production of Jay Devout.   

4.2.2 Life cycle inventory of Jay Solid Stretch  
The life cycle phases cotton cultivation, fabric manufacturing and jeans production are 
presented for Jay Solid Stretch in the following section. The life cycle phases; storage, use 
and end-of life are presented in section 4.2.3. For specific amounts and datasets used in the 
modelling of the Jay Devout, see Appendix C. Jay Solid Stretch is a pair of stretch jeans 
made from 98% cotton and 2% elastane (J.Lindeberg, n.d.-c). The weight of the jeans are 450 
grams (Company D, 2019). Due to lack of available datasets in Ecoinvent v.3.3 (2016), the 
elastane is excluded, and the cotton thread is included in the modelling of the cotton fabric.  
Figure 9 shows a picture of the Jay Solid Stretch and Figure 10 shows a detailed flow chart of 
the life cycle of Jay Solid Stretch.  

 
FIGURE 9. JAY SOLID STRETCH JEANS (J.LINDEBERG, N.D.-C) 
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FIGURE 10. DETAILED FLOW CHART OF JAY SOLID STRETCH. 

4.2.2.1 Organic cotton cultivation  

The organic cotton cultivation system includes the same phases as the conventional system 
i.e. preparation of the field, sowing, irrigation, harvest, ginning and bailing (Textile 
Exchange, 2014). The main difference however is that the organic system does not include 
any synthetic fertilizers, pesticides or other chemicals. Organic fertilizers in the form of 
organic compost, farm yard manure, cow dung or neem cake can be added to provide extra 
nitrogen instead of synthetic fertilizers. Minerals, like rock phosphate can also be added to 
increase the phosphate levels in the soil without chemicals (Textile Exchange, 2014). See 
Table 4 for the recommended addition of nitrogen to an organic cotton cultivation system 
through farm yard manure, compost, cow dung and neem cake (Textile Exchange, 2014). In 
the modelling, farm yard manure, cow dung and neem cake are merged and replaced with 
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manure from cows, since this was the dataset available in Ecoinvent v3.3 (2016). A dataset 
for compost was available and is used in the modelling. For addition of phosphorous, Table 5 
shows the recommended amount according to Textile Exchange (2014) and is used in the 
modelling as rock phosphate. The phosphorous content in rock phosphate is at least 28% but 
can be more than 30% (FAO, 2004). See Appendix C.1 for detailed information about the 
datasets used in the modelling of the organic cultivation system. The cotton used in the Jay 
Solid Stretch is grown in the Adana area in Turkey (Company C, 2019).  
 
 

Table 5. Input of nitrogen to the organic cotton cultivation system. Based on recommended amount per ha from Textile 
Exchange (2014).  

Input of nitrogen Amount [kg/ha] Nitrogen content [%] 
Farm yard manure 7817 0.4 

Compost 868 1.1 
Cow dung 635 0.9 
Neem cake 15 5.0 

 
 
Table 6. Input of phosphate through rock phosphate to the organic cotton cultivation system based on recommended amount 

per ha from Textile Exchange (2014).  

Input of Phosphate Amount [kg/ha] Phosphate content [%] 
Rock phosphate 56 28 

 
Due to the differences in the two cotton cultivation systems, the same dataset was not used 
for the organic cotton cultivation modelling as for the conventional cultivation. A new dataset 
was instead created for the organic system based on data from Textile Exchange (2014) and 
the dataset Cotton fibre {RoW}| cotton production | Alloc Def, U. The material inputs and 
land use are based on Textile Exchange (2014) and the emissions of carbon dioxide from the 
land use and the yield was obtained from the dataset used for the conventional cotton 
cultivation. The emissions of carbon dioxide were the only emissions that were connected to 
the land use of the agricultural system, and therefore those emissions were used in the 
modelling of the organic system as well. From the dataset, it was not possible to know if the 
other emissions were connected the use of chemicals or the use of land, therefore they were 
not included in the modelling of the organic system. The yield for the organic cotton 
cultivation determines the use of inputs since it is based on the output of cotton. According to 
FAO (2015), the yield is lower for the organic cotton since the organic system does not use 
any pesticides or chemical fertilizers which can prevent pests from damaging the crops. The 
yield for an organic cotton cultivation can be up to 15% less for the organic cultivation 
system compared to the conventional system according to FAO (2015). For this case study, 
the yield is based on that information and results in a yield of 1088 kg/ha, which is 15% of 
the conventional yield of 1280 kg/ha.  
 
The new dataset for the organic cultivation ends after the gin, just like for the conventional 
dataset, and therefore includes electricity consumed in the ginning process. Table 6 shows the 
data used for the organic cultivation modelling. See Appendix C.1 for more detailed 
information on materials, processes, datasets and motivations behind the modelling of the 
organic system.  
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Table 7. Input of materials in the organic cotton cultivation system. Data based on Textile Exchange (2014).  

Input Amount Unit 

Cotton seeds 11.44 [kg/ha] 

Manure (cow) 8452 [kg/ha] 

Compost 868 [kg/ha] 

Rock Phosphate 56 [kg/ha] 

Land use 5.45 [ha/kg fibre] 

Water use 15,000 [kg/ha] 

 
The water use for the organic system is based on the report by Textile Exchange (2014) and 
states that the production of 1,000 kg of organic cotton fibre, requires 15,000 m3 water 
(Textile Exchange, 2014). 95% of this is green water, i.e. water from rain or moisture stored 
in the soil, and 5% is blue water. i.e. from irrigation (Textile Exchange, 2014).  
 
The method used for the allocation at the gin for the organic system, is economic allocation. 
The allocation method is based on Textile Exchange (2014), which allocates 84% to the 
cotton fibres and 16% to the cotton seeds. The output of cotton seed and cotton fibre in kg per 
ha is shown in Table 8. 
 

Table 8. Allocation at the gin for organic cotton cultivation, using economic allocation according to Textile Exchange 
(2014). 

Output kg/ha Percent 
Cotton fibre 1088 84 
Cotton seed 207.2 16 
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4.2.2.2 Fabric manufacturing  

 
FIGURE 11. THE PRODUCTION PROCESSES OF JAY SOLID STRETCH. 

 
The production of Jay Solid Stretch is done by Company C and Company D. Company C 
manufactures the fabric in Kayseri, Turkey (Company C, 2019) through the processes yarn 
preparation, dyeing, spinning, weaving, finishing and packing. The processes of making the 
fabric is assumed to be the same processes as used to manufacture the fabric for Jay Devout 
due to lack of data regarding the Jay Solid Stretch. The dataset Textile, woven cotton {GLO} 
|production | Alloc Def, U, was used for the modelling of the weaving of the fabric. The 
dataset converts cotton fibre at the gin to woven fabric and is based on data from China, 
India, Latin America and Turkey (Ecoinvent v3.3, 2016). 12.5% cutting waste in the 
production of the jeans is assumed based on Luiken & Bouwhuis, 2015), and results in 
470.25 g of fabric being produced per pair of jeans. The electricity consumption for the fabric 
manufacturing of Jay Solid Stretch was unavailable and therefore the same electricity as used 
by Company A, who makes the fabric for Jay Devout is used. The type of electricity used in 
the modelling is Turkish electricity mix, based on the information that the facility is located 
in Turkey. The water consumption was also unknown, and therefore the amount of water 
used in the dataset is not changed. Figure 11 shows the processes done by Company C to 
produce the weaved fabric.  
 
According to Company C (2019), the finished fabric is rolled onto recycled paper rolls when 
transported to Company D. The amount of recycled paper used is less than 2 grams per kg of 
fabric (Company C, 2019). See Appendix C.2 for specific data regarding the modelling of the 
fabric manufacturing for Jay Solid Stretch. 
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4.2.2.3 Jeans production 

The fabric made by Company C, is transported by truck to Istanbul, Turkey where Company 
D produce the jeans through the processes cutting, sewing, washing, finishing and packing 
(Company D, 2019). There is no available dataset for the production of the jeans and 
therefore this dataset is created. This dataset is created in the same way as for the production 
of Jay Devout, which is a simplified version of the reality, since there were no specific data to 
use. To create the dataset, data regarding electricity, water and packing material are used. 
Additional applications such as buttons, zippers are included in the dataset. The specific 
weight of the buttons and zipper of the Jay Solid Stretch is assumed to be the same as for the 
Jay Devout and is based on data from Roos, et al (2015) to be 0.019 kg for the button and 
0.013 kg for the zipper. All materials used in the jeans are shown in Table 10. The cutting 
process creates material waste, and this is assumed to be 12.5%, based on an average value 
from Luiken & Bouwhuis (2015). 
 
The data for the production of the Jay Solid Stretch jeans was provided by Company C and 
Company D through answers from the questionnaire found in Appendix 1. The specific data 
can be found in Appendix C.3.  
 

Table 9. Amount and source of electricity used for production of Jay Solid Stretch. 

Company Consumption per FU Primary source of energy Reference 
Company C Unknown Unknown -  
Company D 1.55 [kWh] Natural gas Company D, 2019 

 
 

Table 10. Amount of water used for production of Jay Solid Stretch. 

Company Consumption per FU Reference 
Company C Unknown Unknown 
Company D 0.059 [m3] Company D, 2019 

 
Table 6 shows the materials that the Jay Devout consists of. The leather patches and recycled 
polyester labels are excluded from the modelling due to no available dataset. The thread is 
assumed to be included in the modelling of the jeans materials since they are both made from 
cotton.  
 

Table 11. Materials of Jay Solid Stretch. 

Part of the Jay Solid 
Stretch 

Material Weight [kg] 

Main fabric Organic cotton 0.418 
Patches Leather Not included 
Buttons Metal 0.019 
Zipper Metal 0.013 
Thread Cotton  0 
Labels Recycled polyester Not included 

Total: 0.45 
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The packaging used for the finished garment is a carton box. The data regarding the box is 
based on a 560x330x406 mm box with the weight of 1.3 kg from Tingstad (n.d.-a). 20 pair of 
jeans are assumed to be packed in each box, resulting in the weight of 0.065 kg of packaging 
for one pair of Jay Solid Stretch. See Appendix C.3 for specific data regarding the modelling.  

4.2.3 Life cycle inventory of Storage to End-of life  

4.2.3.1 Storage  

After the jeans are produced, they are shipped to Sweden for storage. J.Lindeberg store their 
products in Texport, located outside of Borås, Sweden. The delivering company DHL 
manages the logistics of the storage facility (DHL, 2019). The facility is 57,000 m2 and stores 
other products than jeans by J.Lindebergas well. The jeans are unpacked and repackaged at 
Texport and sent directly to the customer when products are purchased online (von Feilitzen, 
2019; DHL, 2019). The packaging consists of a polybag and a cardboard box (von Feilitzen, 
2019). The polybag is assumed to be made from polyethylene and has a weight of 35 grams 
(Tingstad, n.d.). The cardboard box is assumed to be the same type of box with the same 
weight as the finished jeans are packaged in at Company B and Company D, due to lack of 
other information.  
 
All data used for the storage phase as well as datasets and motivations of choices is found in 
Appendix D.1. The jeans are assumed to be bought online and therefore they are sent directly 
to the customer from the storage in Texport by truck (von Feilitzen, 2019).  

4.2.3.2 Use  

When a customer receives the jeans, the user phase begins. The processes included in the user 
phase are use, washing and drying of the jeans. The jeans are used 200 times during its 
lifetime and is washed and dried after being used ten times. This results in the jeans being 
washed and dried 20 times during its lifetime. For the use of the jeans, no input is required, 
however, the washing and drying does. The washing process requires water, electricity and 
washing detergent. No softener is assumed to be used. The electricity and water consumption 
for the washing, is based on a report by Pakula & Stamminger (2010), which includes water 
and electricity consumption, using a standard washing machine of 5-8 L in Sweden. The data 
from Pakula & Stamminger (2010) included water and electricity for one washing cycle and 
is calculated to the water and electricity required to wash one pair of jeans of 0.45 kg.  
 
The contents of the washing detergent are based on a report by Saouter & van Hoof (2002) 
and includes contents of powder detergent. The amount of washing detergent for washing in a 
standard washing machine (5-8 L) is based on information by Via, a company that produce 
washing detergent in Sweden (Via, 2019). When creating the washing process in SimaPro, 
tap water in Europe was used, since that was the closest dataset to tap water in Sweden. 
Swedish electricity mix is used to model the electricity used in the user phase. The detergent 
was not available in Ecoinvent v.3.3 (2016) so that process had to be created. All the contents 
of the washing detergent were not available in Ecoinvent v.3.3 (2016), so a simplification had 
to be made. Roos et al (2015), created a simplified process for washing detergent used in an 
LCA (Roos et al, 2015), which was based on the report by Saouter & van Hoof (2002). The 
modelling of the washing detergent is therefore based on Roos et al (2015) and Saouter & van 
Hoof (2002). The materials used in the simplified washing detergent below in Table 11.  
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Table 12. Material input for modelling of washing detergent, including packaging. Adapted from Roos et al (2015) and 
Saoter & van Hoof (2002). 

Input detergent Percent Amount per FU Unit 

Zeolite 20.1 10.45 [g] 

Na-Silicate powder 3 1.43 [g] 

Citric acid 5.2 2.85 [g] 

Perborate mono hydrate 8.7 4.28 [g] 

Perborate tetra hydrate 11.5 5.70 [g] 

Ethoxylated alcohol 13.8 6.65 [g] 

Water 14.2 7.13 [g] 

Sodium carbonate 17 8.55 [g] 

Sodium sulphate 0.4 0.475 [g] 

Input packaging 

Paper 21.7 [g/kg detergent] 1.03 [g] 

Corrugated cardboard 108.2 [g/kg 
detergent] 

5.14 [g] 

Process energy 2.5 [MJ/kg 
detergent] 

118.75 [kJ] 

 
The drying process in a household drying machine, includes electricity consumption, and the 
amount of electricity required is based on a report by PricewaterhouseCoopers (2009) on 
electricity consumption for drying machines. The data from PricewaterhouseCoopers (2009) 
includes the electricity consumption for one drying cycle in a standard drying machine and 
was therefore used to calculate the electricity consumption for the FU.  
 
Table 12 below, shows the inputs used for the washing process and Table 13 shows the input 
used for the drying process. For more detailed information on data and datasets used, see 
Appendix D.2.  
 

Table 13. Inputs in the washing processes in the user phase. 

Process Input Amount per wash 
cycle 

Unit Reference 

Washing Washing 
detergent 

75 [ml] Via, 2019 
 
 

Electricity 0.95 [kWh] Pakula & Stamminger, 2010 
Water 60 [L] Pakula & Stamminger, 2010 

 
 

Table 14. Input in the drying process in the user phase. 

Process Input Amount per wash 
cycle 

Unit Reference 

Drying Electricity 3.36 [kWh] PricewaterhouseCoopers, 
2009 
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4.2.3.3 End-of life 

SMED, Svenska MiljöEmissionsData, collects data on emissions in Sweden, and waste is one 
area where this is done. Three reports by SMED for the Swedish Environmental Protection 
Agency has been used in this thesis to map out how textile waste is treated in Sweden. One 
report on textiles found in household waste (2016), one on consumption and reuse of textiles 
(2014) and one on textile flows from charity organizations (2018), was used to create the end-
of life scenario in this thesis. All of the reports were used together since all of them included 
different methods, and not one included all of the waste management scenarios used in 
Sweden for Textiles. The ratio of which the management methods is used for textiles was 
also discussed with Yvonne Augustsson, administrator and expert on textiles at the Swedish 
Environmental Protection Agency, to confirm the findings done in the SMED reports.  A 
simplified version of the waste management of textile waste is made and resulted in four 
waste management methods; incineration, reuse in Sweden, reuse abroad and recycling. The 
divide between the methods can be seen in Table 14.  
 

Table 15. Waste management of textiles in Sweden, adapted from (SMED, 2014; SMED, 2016; SMED, 2018). 

Total textile consumption in Sweden per person and year (2013): 12,5 kg 

Waste management method kg per person and year Percent 

Incineration 10.28 82 

Reused in Sweden 0.48 4 

Reused abroad 1.34 11 

Recycling 0.4 3 

 
Since APOS have its own way of accounting for positive environmental effects from waste 
management, avoided burdens are not applied to reuse or recycling. Incineration however 
includes avoided burdens of heat and electricity.  
 
Incineration:  
Incineration in Sweden produce heat and electricity as products (Fortum, 2019). The 
incineration is assumed to be done in a cogeneration plant located in Högdalen outside of 
Stockholm where municipal solid waste from Stockholm is incinerated (Fortum, 2019).  
 
Therefore, the amount of heat and electricity produced specifically from textile incineration 
was required. In Ecoinvent v.3.3 (2016), a dataset for soiled textile waste was available and 
that dataset was used for the incineration. However, the energy and heat produced was 
calculated based on specific heat value of textiles (Pyromex, n.d.; Mrus & Prendergast, n.d.), 
the heat value of municipal solid waste (Malinauskaite et al, 2017) and the heat and 
electricity produced every year at Högdalen when incinerating municipal solid waste 
(Fortum, 2019). This resulted in 19.0 MJ heat produced per kg of textiles and 1.7 MJ 
electricity produced per kg of textiles. The dataset used to model the incineration process was 
a dataset for municipal solid waste. The inventory data can be found in Appendix E.1.  
 
Reuse in Sweden:  
Clothes that are reused in Sweden are most commonly collected by charity organisations, and 
sold in second-hand stores (SMED, 2018). Myrorna is a second-hand store where the 
proceeds go to charity work in Sweden. Used clothes can be left at collecting stations or left 
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directly at their stores (Myrorna, 2019). The case used in this LCA is that the consumer lives 
in Stockholm city, where there are plenty of Myrorna stores where the clothes can be sold 
directly. Therefore, it is assumed that no transport is used for the reuse in Sweden waste 
scenario. No processes are assumed to be done to the clothes that are reused so no input is 
required for the reuse scenario.  
 
Reuse abroad:  
The textiles that are reused abroad are assumed to be sent to and used in Romania, based on a 
report made by SMED (2016), where Romania is one of the countries that used clothes in 
Sweden can be sent to. The textiles are transported from Stockholm to Romania by truck. The 
data required for the modelling was the distance between Stockholm and Romania, which 
was obtained from Google Maps (Google, n.d.-h). Data regarding reuse abroad can be found 
in Appendix E.3.  
 
Recycling:  
Recycling of textiles, where fibres are recycled to new fibres, has not yet been implemented 
on a large scale. One of the major problems for this implementation, is the development of an 
advanced chemical recycling method (Palme, 2017). There are two ways of recycling textiles, 
through chemical recycling and mechanical recycling (Palme, 2017). Mechanical recycling is 
a method used today, where textiles are separated into fibres that can be spun to yarn again. 
This method however, contribute to a lower quality of the new yarn. When this method is 
used, the recycling is referred to as down-cycling (Palme, 2017). The recycling of textiles in 
Sweden often refers to reusing the textiles in another purpose, for example as insulation or 
fibre-to-fibre recycling (SMED, 2018). For this case study, the 3% of the total textile waste 
that are recycled, are assumed to recycled to new fibres through mechanical recycling, 
resulting in down-cycling. I:Collect is a company that recycles clothes (I:Collect, 2018) and 
is used by Swedish companies such as Kappahl and H&M (H&M, 2019; Kappahl, 2019). 
I:Collect has stations for collections in these stores and all types of textiles can be left there. 
For this study, I:Collect is used as a case for the collection of the jeans, resulting in down-
cycling. The closest location to Sweden where I:Collect is located in Germany (I:Collect, 
2018), therefore the Jay Devout and Jay Solid Stretch used in Sweden, are assumed to be 
recycled in Germany.  
 
Recycling of the jeans includes transport from Sweden to Germany, where the recycling is 
done. The recycling process of a woven fabric such as jeans, includes the processes of 
separating other materials from the textile, such as zippers, buttons and labels, which is done 
by cutting them off. When there is only the textile left, it is shredded and carded into fibres 
which can be spun to new yarns (Luiken & Bouwhuis, 2015). The shredding process 
consumes about 0.5 kWh/kg of material and the mechanical recycling process does not 
require any water (Luiken & Bouwhuis, 2015). When modelling the recycling process in 
SimaPro, the processes after the shredding i.e. carding, spinning, weaving, is assumed to 
require the same amount of energy as the processes done by Company A and Company C, 
production of fabric. This will not be entirely correct due to the exclusion of the dyeing 
process, but due to lack of other data, the electricity consumption for the production of fabric 
is used for the carding, spinning and weaving in the recycling process. In the modelling, the 
same amount of electricity is used as the fabric manufacturing for Jay Devout and Jay Solid 
Stretch. Since the amount of electricity is the same in the modelling for the fabric 
manufacturing of Jay Devout and Jay Solid Stretch, due to lack of data from Company C, the 
data from Company A is used. The data described about the electricity used for recycling is 
added in the dataset for the recycling of the jeans, however avoided burdens are not applied 
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since APOS has its own way of accounting for the effects of recycling. Figure 12 shows the 
processes included in the recycling of the jeans. Appendix E.4 shows amount and datasets 
used for the modelling of the recycling.  
 

 
FIGURE 12. THE RECYCLING PROCESS OF THE JEANS (LUIKEN & BOUWHUIS, 2015). 

 
Metal recycling 
The button and zipper used in the jeans are recycled separately after use. The recycling is 
modelled as Steel and iron (waste treatment) {GLO}| recycling of steel and iron |Alloc Def, U 
and the weight of the button and zipper is used for the amount of material being recycled with 
this method. The recycling of the metal parts is assumed to be done at the same place as the 
fabric is recycled. Appendix E.5 shows amount and motivation for the modelling of the 
recycling of metals in SimaPro.  

4.2.3.4 Transport  

The transport between the cotton cultivation and fabric manufacturing is excluded due to no 
data on the location of the conventional cotton cultivation. Therefore, for Jay Devout the first 
transport included is between the fabric manufacturing facility in Bursa, Turkey and the jeans 
production in Ancona, Italy. The data regarding the location of the facilities is obtained from 
Company A (2019) and Company B (2019). All metals used in the jeans, i.e. zipper and 
button, are transported from Hong Kong to Ancona for assembly (Company B, 2019). After 
the jeans production, the finished jeans are transported to Borås, Sweden where J.Lindeberg 
has a warehouse and their products are stored (Company B, 2019; DHL, 2019).  
 
For Jay Solid Stretch, the location for the cotton cultivation is known, however, the transport 
between the cotton cultivation and the fabric manufacturing is excluded to make the two life 
cycles as similar as possible for the comparison to be fair. The fabric manufacturing is done 
in Kayseri, Turkey by Company C (Company C, 2019). From Kayseri, the jeans are 
transported to Company D in Istanbul, Turkey, were the jeans are produces. According to 
Company D, the metals used in the jeans, i.e. zipper and button, is transported from Italy (no 
more specific information was available) to Istanbul for assembly done by Company D 
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(Company D, 2019). From Istanbul, the finished jeans are transported to Borås, Sweden to 
the storage facility of J.Lindeberg (Company D, 2019; DHL, 2019).  
 
From the storage, the transport is the same for Jay Devout and Jay Solid Stretch. The 
customer lives in Stockholm for this case study and therefore the jeans are shipped to 
Stockholm from Borås. The user phase is in Stockholm and no transport is used during this 
phase. However, in the end-of life 82% of the jeans are being incinerated, and therefore 82% 
of the jeans are transported to Högdalen, outside of Stockholm. For the reuse in Stockholm, 
no transport is assumed to be used. For the reuse abroad scenario, the jeans are sent to 
Romania, and therefore 11% of the jeans are transported to Romania. The last transport is the 
one that transports 3% of the jeans to Ahrensburg, Germany for recycling. The location of the 
recycling facility is based on data from I:Collect (2018). The recycling of the metal parts and 
fabric is assumed to be done in the same place. All transport is made by truck, according to 
the suppliers of J.Lindeberg, except for the transport of the metals for the Jay Devout since 
that distance is very long and assumed to be made with air-plane. All datasets and distances 
used for the modelling can be found in Appendix B.4 for Jay Devout and Appendix C.4 for 
Jay Solid Stretch.  
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4.3 Life cycle impact assessment  
The following section is the Life cycle impact assessment and presents the results of the LCA 
modelled in SimaPro. First, the results of the Jay Devout is presented in section 4.3.1 and the 
results of the Jay Solid Stretch in section 4.3.2. These results are mainly focused on finding 
hotspots in the life cycles, i.e. phases with the most environmental impact and to identify if 
any effects on the impact categories stand out. Section 4.3.3 presents a comparison of the two 
life cycles with the goal to identify how the impact categories differentiates between the two 
jeans and to identify which jeans has higher environmental performance. No discussion on 
uncertainties will be done in this section, since it is presented in section 4.4 Life Cycle 
Interpretation.  

4.3.1 Jay Devout  
Figure 13 shows the characterized results of the life cycle of Jay Devout. 
  

 
FIGURE 13. TOTAL ENVIRONMENTAL IMPACTS OF JAY DEVOUT, CHARACTERIZED RESULTS 

 
Production  
The results show that the production phase, represented by the light green colour, is the phase 
with the highest environmental impact on all categories except for ionizing radiation, where 
the user phase has the highest impact. The high impact from the production phase can be 
explained by the high input of materials and where most of the processes are done to the 
jeans. This leads to a higher consumption of electricity, water and material than any other 
phase of the life cycle. Figure 14 shows that the part of the production phase with the biggest 
impact, which in turn has the biggest impact on the overall life cycle, is the fabric 
manufacturing. The fabric manufacturing includes many different processes where water and 
electricity is required. This might explain the high impact on the impact categories from the 
fabric manufacturing. The second largest impact within the production phase comes from the 
jeans production, which also requires water and electricity when the jeans are being made 
from the finished fabric. The impacts from the jeans production is however much less than 
the impacts from the fabric manufacturing.  
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FIGURE 14. TOTAL ENVIRONMENTAL IMPACTS FROM THE PRODUCTION PHASE OF JAY DEVOUT, CHARACTERIZED RESULTS 

 
Cotton cultivation  
The phase with the second largest impact is the cotton cultivation, which also includes input 
of large quantities of materials, energy and water which contribute to a relatively high impact. 
The cotton cultivation phase has most impact on the impact categories land use and water 
consumption. These two impacts are directly connected to the growing of cotton which 
require agricultural occupation of land and artificial irrigation, as well as rain. The cotton 
cultivation also has a quite large impact on the categories freshwater ecotoxicity, human non-
carcinogenic toxicity and terrestrial acidification which could be explained by the use of 
synthetic fertilizers, pesticides and chemicals.  
 
Use  
The user phase, in yellow, has a relatively small impact on all impact categories, except for 
ionizing radiation where it has the largest impact. The processes included in the user phase is 
washing and drying of the jeans and the drying process contributes to 77.3% of the impacts 
on ionizing radiation. This means that the impacts on ionizing radiation in the life cycle is 
highly affected by the drying of the jeans made by a tumble dryer. The only input into the 
drying process is electricity using Swedish electricity mix, which is the source of the impacts 
on ionizing radiation. Figure 15 shows how the washing and drying processes affect the 
impact category ionizing radiation, where it is clear that the drying process has a higher 
impact.  
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FIGURE 15. IMPACT ON IONIZING RADIATION FROM THE USER PHASE, FOR BOTH JAY DEVOUT AND JAY SOLID STRETCH 

 
Transport 
The transport, represented by pink in Figure 13, has a quite small impact overall, with the 
highest impact on the category terrestrial ecotoxicity. When studying the impacts from the 
transport phase, they are directly connected to the transport distance. SO2 is present in motor 
vehicle emissions, since it is created as a product of fuel combustion. Since terrestrial 
ecotoxicity is measured in kg SO2 equivalents, the higher impact on terrestrial ecotoxicity 
from the transport can be explained by the emissions from fuel combustion.  
 
Storage  
The storage phase, represented by the darker green colour in Figure 13, is the phase that 
contributes least to the impact categories and this can be expected since the storage phase 
does not include any processing other than electricity consumption for the building and 
repackaging of the jeans. This phase does not have any significant negative impacts on the 
life cycle.  
 
Packaging 
The packaging used for the Jay Devout is plastic film and paper boxes. Overall, the 
packaging does not have a large impact on the impact categories compared to the other parts 
which can be explained by the relatively small input of materials and processes. This is 
connected to the small quantity of the packaging as well and the packaging being light-weight 
materials, resulting in small amounts of the material in the modelling. Compared to the 
production, which has the most impact, the packaging has much less impact on all impact 
categories.  
 
End-of life  
The end-of life phase is, represented by the dark blue colour in Figure 13, is the only phase 
that contributes to positive environmental impacts. This is due to the types of waste 
management the jeans are processed with. The incineration process done at Högdalen creates 
electricity and heat that is sent to the grid to be used in households. The amount of heat and 
electricity generated is based on the heat value of textiles and will contribute to more heat 
than electricity (19.01 MJ compared to 1.72 MJ). Since Stockholm has a functioning district 
heat system, the heat generated by the incineration process can be used, that otherwise might 
be wasted. SimaPro calculates the heat and electricity generation done in the incineration as 
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avoided burdens and therefore the figure shows the impacts as positive. The recycling 
processes and reuse does not contribute to avoided burdens, however the way APOS accounts 
for these waste management scenarios positive environmental effects are created as well.  
 
As seen in Figure 16, all impacts from recycling and reuse are on the negative side, meaning 
that the environmental impacts are affected positively. The incineration process affects some 
impact categories negatively, which is caused by the choice of using a dataset for incineration 
of municipal solid waste instead of textile waste. This could cause some of the emissions 
from incineration of municipal solid waste, such as plastic, to be shown in the results in Table 
13 and Table 16 and could be the cause of the negative impacts from the incineration process. 
To choose the dataset of municipal solid waste instead of textile incineration is therefore a 
simplification that have an impact on the results and should be taken into consideration when 
reviewing the results.  
 

 

 
FIGURE 16. TOTAL ENVIRONMENTAL IMPACTS FROM THE END-OF LIFE PHASE FOR JAY DEVOUT, CHARACTERIZED RESULTS 
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4.3.2 Jay Solid Stretch  
 

 
FIGURE 17. TOTAL ENVIRONMENTAL IMPACTS OF JAY SOLID STRETCH, CHARACTERIZED RESULTS 

 
Production  
For the life cycle of Jay Solid Stretch the production phase has the largest impact on all 
impact categories except for ionizing radiation, water consumption and land use, as seen in 
Figure 17. When looking into the production phase itself in Figure 18, it is clear that the 
fabric manufacturing has the largest impact on almost all impact categories. The fabric 
manufacturing requires input of materials, water and electricity which likely contributes to 
the high environmental impact. On the impact category fossil resource scarcity, the jeans 
production has a higher impact. This could be explained by the type of electricity used in the 
modelling, which is Turkish electricity mix. For the fabric manufacturing, done by Company 
C, the type of electricity used was unknown and therefore Turkish electricity mix was used in 
the modelling. For the jeans production done by Company D, natural gas was used in the 
modelling. The natural gas likely has a higher impact on fossil resource scarcity than the 
energy sources used in the Turkish mix and therefore the jeans production has a higher 
impact on that category.  
 

 

 
FIGURE 18. TOTAL ENVIRONMENTAL IMPACTS FROM THE PRODUCTION PHASE OF JAY SOLID STRETCH, CHARACTERIZED 

RESULTS 
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Cotton cultivation  
The most prominent impact from the organic cotton cultivation is the high impact on water 
consumption. The water use is directly connected to the irrigation and rain water required to 
cultivate the cotton plant. The amount of water used for an organic cotton cultivation system 
is based on Textile Exchange (2014), which is a global average of 15,000 m3 per 1,000 kg of 
cotton fibre. This amount of water, looking at Figure 17, has a large impact on the entire life 
cycle, meaning that it is more water than used in any other process. Land use is also affected 
by the cotton cultivation, but not nearly as much as water consumption. The impact on land 
use can be explained by the agricultural land required to grow the organic cotton.  
 
Use  
The user phase, represented by the yellow colour, has a quite small impact overall on the 
impact categories, except for ionizing radiation, where it is the phase with the largest 
contribution. When looking into the user phase, the same result is acquired as for the Jay 
Devout, since the user phase is modelled the same for the two jeans. This means that the 
drying process contributes to 77.3% of the impact on ionizing radiation in the user phase and 
is therefore the process that contributes most to ionizing radiation overall in the life cycle of 
Jay Solid Stretch. See Figure 15 for the impact on ionizing radiation from the washing and 
drying. The user phase is modelled the same for Jay Devout and Jay Solid Stretch and 
therefore, the washing and drying will have the same impact on the user phase.  
 
Storage 
The storage phase, in darker green, has a very small impact on all the impact categories due 
to only requiring electricity and packaging materials as inputs in the modelling.  
 
Transport 
The transport, in the pink colour, have a small contribution overall to all the impact 
categories. The category impacted most by the transport are terrestrial ecotoxicity. The 
overall impact from transport is directly connected to the distance of the transport. Just like 
for Jay Devout, the impact on terrestrial ecotoxicity from the transport is connected to the 
SO2 emitted from the transport, as it is created during the fuel combustion. Since terrestrial 
ecotoxicity is measured in kg SO2 equivalents, the impact on that category from transport can 
be explained.  
 
Packaging 
The packaging used for the Jay Solid Stretch is plastic film and paper boxes, however more 
paper materials are used compared to Jay Devout. As seen in the results, the packaging does 
not have a large impact on the impact categories compared to the other parts which can be 
explained by the relatively small input of materials and processes. This is connected to the 
small quantity of the packaging as well and the packaging being light-weight materials, 
resulting in small amounts of the material in the modelling. Compared to the production, 
which has the most impact, the packaging has much less impact on all impact categories.  
 
End-of Life  
The end-of life phase, represented by the dark blue colour in Figure 17, contributes to 
positive effects and some negative effects. When looking closer at the end-of life phase in 
Figure 19 it is clear that all end-of life scenarios contribute to positive impacts, just like it did 
for Jay Devout in Figure 16. For the incineration, avoided burdens are applied since the 
amount of heat and electricity produced in the incineration process are included. This can be 
seen in Figure 19 as the orange colour on with the negative values, which means positive 
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effects. The incineration also contributes to negative impacts, as can be seen as the positive 
values. Just for Jay Devout, the negative impacts from the incineration of Jay Solid Stretch, is 
affected by the choice of using a dataset for municipal solid waste and not textile waste in the 
incineration process. This could contribute to other emissions that is caused by incineration of 
municipal solid waste, such as plastic to appear in the results which might not be emitted 
when incinerating textiles. This should be taken into consideration when reviewing the results 
in Table 17 and Table 19. The recycling and reuse scenarios also contribute to positive 
environmental effects, however not by using avoided burdens. Here, only the method used by 
APOS is applied which also accounts for the positive effects these waste management 
methods contribute to.  
 
 

 
FIGURE 19. TOTAL ENVIRONMENTAL IMPACTS FROM THE END-OF LIFE PHASE OF JAY SOLID STRETCH, CHARACTERIZED 

RESULTS  

4.3.3 Comparison  
In the following section, comparisons of the results of Jay Devout and Jay Solid Stretch are 
presented. A comparison of the overall life cycles is done firstly, followed by a comparison 
of the phases production and cotton cultivation, since these phases had the largest impacts.  
Finally, comparisons of the effects the two jeans have on the impact categories global 
warming, fossil resource scarcity, freshwater ecotoxicity, human non-carcinogenic toxicity 
and water consumption are presented.  These impacts are chosen to look closer at based on 
the sustainability goals set by J.Lindeberg and if they stand out in some way. The water 
consumption is affected by different parts of the life cycles and therefore it will be analysed.  
 
Figure 20 shows the comparison of the characterized results of the impacts of Jay Devout and 
Jay Solid Stretch during their entire life cycle. The results are presented in relative values in 
Figure 20 and in absolute values in Table 15. The characterized results show that for 9 of the 
17 impact categories, Jay Solid Stretch has a higher environmental impact. Figure 20 also 
shows that the difference is quite small between the Jay Devout and Jay Solid Stretch in 
many categories. The biggest difference is in the categories water consumption and fossil 
resource scarcity, where Jay Solid Stretch has a higher impact.  
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FIGURE 20. COMPARISON OF THE TOTAL ENVIRONMENTAL IMPACTS OF JAY DEVOUT AND JAY SOLID STRETCH, 

CHARACTERIZED RESULTS  
 
Table 15 shows the results of the comparison of the impacts in absolute values. The 
difference in percent is calculated in relation to the Jay Devout, i.e. the impacts of Jay Solid 
Stretch in relation to the impacts of Jay Devout. The difference in percent shows that in the 
two categories with the biggest difference i.e. water consumption and fossil resource, the 
difference is 695.5% and 79.8% respectively. 
 
 
Table 16. Comparison of characterized results for Jay Devout and Jay Solid Stretch. The difference between the impacts of 

Jay Devout and Jay Solid Stretch is presented in percent.  

Impact category Unit Jay Devout Jay Solid Stretch Difference in % 
Global warming kg CO2 eq 9.45 12.5 32.3 

Stratospheric ozone 
depletion 

kg CFC11 eq 
7.16 E-05 6.20 E-05 -13.4 

Ionizing radiation kBq Co-60 eq 1.87 1.83 -1.6 
Ozone formation, 

Human health 
kg NOx eq 

0.023 0.022 -3.3 
Fine particulate 

matter formation 
kg PM2.5 eq 

0.022 0.028 27.8 
Ozone formation, 

Terrestrial 
ecosystems 

kg NOx eq 

0.024 0.023 -2.6 
Terrestrial 

acidification 
kg SO2 eq 

0.043 0.046 5.6 
Freshwater 

eutrophication 
kg P eq 

0.0038 0.0039 3.9 
Terrestrial 
ecotoxicity 

kg 1,4-DCB e 
0.0071 0.0068 -3.3 

Freshwater 
ecotoxicity 

kg 1,4-DCB e 
0.30 0.27 -10.6 

Marine ecotoxicity kg 1,4-DBC e 0.34 0.34 -0.8 
Human carcinogenic 

toxicity 
kg 1,4-DBC e 

0.52 0.54 3.3 
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Human non-
carcinogenic toxicity 

kg 1,4-DBC e 
260.8 245.3 -5.9 

Land use m2a crop eq 8.52 10.04 17.8 
Mineral resource 

scarcity 
kg Cu eq 

0.020 0.021 6.2 
Fossil resource 

scarcity 
kg oil eq 

1.93 3.46 79.9 
Water consumption m3 

2.00 15.96 695.5 
 
 
Comparison of the production phase 
A comparison of the impacts from the production phase of Jay Devout and Jay Solid Stretch 
are presented in Figure 21 in relative values. As mentioned before, the production phase is 
the phase that has the highest impact for both Jay Devout and Jay Solid Stretch and is 
therefore compared to see which jeans has a bigger impact from the production phase. Figure 
21 shows that Jay Devout has a lower environmental impact on all impact categories from the 
production phase, except land use where the impact is the same. The biggest difference is on 
the impact categories global warming and fossil resource scarcity, which is allocated to the 
type of electricity used in the production phase. In the production phase of Jay Devout, a mix 
of photovoltaics, wind power and non-renewable electricity is used while in the production 
phase of Jay Solid Stretch, natural gas and Turkish electricity mix is used. This could be the 
reason for the higher impacts on global warming and fossil resource scarcity from the 
production of Jay Solid Stretch.  
 

 

 
FIGURE 21. COMPARISON OF THE TOTAL ENVIRONMENTAL IMPACTS FROM THE PRODUCTION PHASE OF JAY DEVOUT AND JAY 

SOLID STRETCH, CHARACTERIZED RESULTS  
 
Organic cotton compared to conventional cotton 
Figure 22 shows the comparison of the two cotton cultivation systems of conventional cotton 
used in Jay Devout and the organic cotton used in Jay Solid Stretch. Since the cotton 
cultivation phase is the only phase that is dependent on the type of cotton used, this phase is 
especially important to analyze. For 10 of the 17 impact categories, Jay Solid Stretch has a 
lower negative environmental impact than Jay Devout, meaning that the organic cotton has a 
higher environmental performance. Two impact categories that stand out, are water 
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consumption where Jay Solid Stretch has a 10 times higher impact, and stratospheric ozone 
depletion where Jay Devout has a 12 times higher impact. The higher impact on land use and 
water consumption, which is higher for Jay Solid Stretch and is consistent with the literature 
mentioned in section 1.2 Previous studies in the field where it is stated that generally organic 
cotton cultivation systems have a higher impact on water and land use. 

 
 

 
FIGURE 22. COMPARISON OF THE TOTAL ENVIRONMENTAL IMPACTS FROM THE CONVENTIONAL COTTON USED IN JAY 

DEVOUT AND THE ORGANIC COTTON USED IN JAY SOLID STRETCH, MEASURED IN KG OF COTTON, CHARACTERIZED 
RESULTS 

 
Global warming  
Figure 23 shows the comparison of Jay Devout and Jay Solid Stretch when the impact 
category global warming is considered. This impact category is of interest since it is one of 
the goals of J.Lindeberg to reduce the impact on climate change. The results show that 
overall Jay Solid Stretch has a higher negative effect on global warming and the production is 
the main contributor to the negative impacts. For Jay Devout, the production is also the 
biggest contributor to the negative effects on global warming, however smaller than from Jay 
Solid Stretch. As mentioned previously, the impact on global warming from the production 
phase derives from the use of electricity from non-renewable source, which is used to a 
higher extent in the production of Jay Solid Stretch.  
 
The impact from transport is also different, and higher for Jay Devout. This is directly 
connected to the type of transportation chosen and the distance. The transport distances are 
longer for Jay Devout as well and one transport using air transport. Longer distances require 
more fuel and air transport also requires more fuel than truck, which is used otherwise. This 
is the reason for a higher impact on global warming from the transport of Jay Devout. 
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FIGURE 23. COMPARISON OF JAY DEVOUT AND JAY SOLID STRETCH ON THE IMPACT CATEGORY GLOBAL WARMING AND THE 

CONTRIBUTION FROM THE LIFE CYCLE PHASES PRODUCTION, USE, STORAGE, TRANSPORT, PACKAGING, COTTON 
CULTIVATION AND END-OF LIFE 

 
 
Fossil resource scarcity 
Figure 24 shows the impacts on the impact category fossil resource scarcity from Jay Devout 
and Jay Solid Stretch. This impact category is analyzed since J.Lindeberg has a goal to only 
use renewable energy sources as well as want their suppliers to use renewable energy 
sources. The results show that overall Jay Solid Stretch has a higher impact on fossil resource 
scarcity and the production phase is the main contributor to that impact, cause by the use of 
electricity from fossil sources. Within the production phase the fabric manufacturing is the 
process that contributes most to fossil resource scarcity. For Jay Devout, the production 
phase is also the main contributor to fossil resource scarcity and the fabric manufacturing 
process is the main contributor. For both the jeans, this is most likely dependent on the use of 
energy derived from fossil resources in the fabric manufacturing processes and also in the 
jeans production process. Since more fossil sources are used to produce the electricity in the 
production phase of Jay Solid Stretch, the higher impact can be explained.  
 
Transport impact fossil resource scarcity differently for the two jeans and is, just like the 
impact on global warming, caused by the distance and type of transportation. The distance is 
longer for Jay Devout, which also use air transport instead on truck on one distance which 
contributes to the use of more fuels. The type of fuel that the transportation use, not only 
contributes to global warming but also fossil resource scarcity. Packaging also affects fossil 
resource scarcity to a higher extent for Jay Devout than Jay Solid Stretch, and this is caused 
by the use of plastic as packing material by Company A, which is not used by the suppliers of 
Jay Solid Stretch (Company C and D). Plastic is also used in the storage phase, but since that 
phase is modelled the same for the two jeans, it is the plastic used in the production that 
affects the results.  
 
The organic cotton cultivation has a higher impact on fossil resource scarcity than the 
conventional cultivation. This could be caused by the lower yield of the organic system, 
which requires more land to be covered by tractors for irrigation and harvest. The tractors use 
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diesel as fuel and when more land has to be harvested and irrigated, more fuel is required. 
This results in a higher impact on fossil resource scarcity for the organic cotton cultivation.  

 
 

 
FIGURE 24. COMPARISON OF JAY DEVOUT AND JAY SOLID STRETCH ON THE IMPACT CATEGORY FOSSIL RESOURCE SCARCITY 

AND THE CONTRIBUTION FROM THE LIFE CYCLE PHASES PRODUCTION, USE, STORAGE, TRANSPORT, PACKAGING, 
COTTON CULTIVATION AND END-OF LIFE 

 
Freshwater ecotoxicity 
Figure 25 shows the comparison of the impacts that Jay Devout and Jay Solid Stretch has on 
the impact category freshwater ecotoxicity. This impact category is analyzed since 
J.Lindeberg has a goal to reduce the use of chemicals in their products to reduce the negative 
impact from chemicals on the environment. The results show that Jay Devout has a higher 
impact than Jay Solid Stretch and that the production phase is the main contributor to the 
impact. However, the results show that the production phase of Jay Solid Stretch has a similar 
impact and the phase that stands out for Jay Devout is the cotton cultivation. This means that 
the conventional cotton has a higher impact than the organic cotton on freshwater ecotoxicity. 
This could be a result of the pesticides and fertilizers that the conventional cotton cultivation 
system uses, and the organic system does not. One of the main reasons for not using 
chemicals in the organic cotton cultivation system is the reduce the impacts on the 
environment and the results of this LCA indicates that this does make a difference on 
freshwater ecotoxicity.  
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FIGURE 25. COMPARISON OF JAY DEVOUT AND JAY SOLID STRETCH ON THE IMPACT CATEGORY FRESHWATER ECOTOXICITY 

AND THE CONTRIBUTION FROM THE LIFE CYCLE PHASES PRODUCTION, USE, STORAGE, TRANSPORT, PACKAGING, 
COTTON CULTIVATION AND END-OF LIFE 

 
Human non-carcinogenic toxicity 
Figure 26 shows how Jay Devout and Jay Solid Stretch impacts the impact category human 
non-carcinogenic toxicity. This impact category is analyzed since J.Lindeberg has a goal to 
reduce the use of chemicals in their products in order reduce the negative impact from 
chemicals on human health. The results show that Jay Devout has a higher impact than Jay 
Solid Stretch. The biggest contributor is the production phase, however, the phase that 
differentiates the two jeans are the cotton cultivation phase, where Jay Devout has a bigger 
impact. Just like for freshwater ecotoxicity, this could be the result of the use of synthetic 
fertilizers and pesticides which is used in the conventional cotton cultivation but not in the 
organic system.  
 

 
FIGURE 26. COMPARISON OF JAY DEVOUT AND JAY SOLID STRETCH ON THE IMPACT CATEGORY HUMAN NON-CARCINOGENIC 

TOXICITY AND THE CONTRIBUTION FROM THE LIFE CYCLE PHASES PRODUCTION, USE, STORAGE, TRANSPORT, PACKAGING, 
COTTON CULTIVATION AND END-OF LIFE 
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Water consumption 
Figure 27 shows the comparison of Jay Devout and Jay Solid Stretch on the impact category 
water consumption. This impact category is analyzed to determine why Jay Solid Stretch has 
a much higher impact on that category. This impact category is not included in the 
sustainability goals of J.Lindeberg, however some of the previously made reports that 
analyzes environmental impact from clothes, e.g. Cotton Incorporated (2016) and Roos et al 
(2014) has concluded that water consumption is highly effected by different parts of the life 
cycle. The results show that Jay Solid Stretch has a much higher negative effect on water 
consumption and the organic cotton cultivation is the main reason for the high impact. Jay 
Solid Stretch has 15 times more impact on water consumption than Jay Devout in the cotton 
cultivation process. For Jay Devout the production phase contributes to more water 
consumption than the conventional cotton cultivation.  
 
 

 
FIGURE 27 COMPARISON OF JAY DEVOUT AND JAY SOLID STRETCH ON THE IMPACT CATEGORY WATER CONSUMPTION AND 

THE CONTRIBUTION FROM THE LIFE CYCLE PHASES PRODUCTION, USE, STORAGE, TRANSPORT, PACKAGING, COTTON 
CULTIVATION AND END-OF LIFE 
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4.4 Life cycle interpretation  
The life cycle interpretation presents the discussion on the results from the LCIA and 
discusses some uncertainties and limitations of the results. The parts that will be included in 
the sensitivity analysis is presented as well.  
 
The result shows that the Jay Solid Stretch has a higher negative impact than the Jay Devout 
in the overall life cycle. Jay Devout has a lower impact on 9 of the 17 impact categories. The 
difference is however very small in many of the impact categories, and the biggest difference 
are in the categories where Jay Solid Stretch has a higher impact, on water consumption and 
fossil resource scarcity. The high impact on water consumption derives from the organic 
cotton cultivation and is consistent with the literature that states that organic cotton generally 
has a lower yield, which contributes to higher water consumption per kg of cotton (FAO, 
2015). Since the cotton cultivation is the only phase that depends on the type of cotton, to 
determine which type of cotton has a higher environmental performance, the cotton 
cultivation phase is the only phase that should be analysed. The results from Figure 22, 
including the comparison of the cotton cultivations, shows that the organic cotton in fact has 
a lower impact on 10 out of the 17 impact categories. 
 
However, the modelling of the organic cotton cultivation compared to the already available 
dataset of convectional cotton could contribute to uncertainties in the results. The yield of the 
organic cotton is assumed to be 15% lower than the yield of the conventional cotton, based 
on data from FAO (2015). However, Textile Exchange (2014) has in their report calculated 
an average yield of 1835 kg/ha which is 68% higher than the yield used in this report. That 
yield was not used for the modelling of the organic cotton since it would have resulted in a 
higher yield for the organic system than the conventional system. Therefore, the lower yield 
was calculated based on the conventional cotton yield. Nevertheless, the lower yield of the 
organic system, as seen in the results, contributed to high impacts on water consumption and 
land use. Therefore, in the sensitivity analysis, the higher yield based on Textile Exchange 
will be analysed and compared to the yield used in the modelling to see how the yield 
affected the results.  
 
The allocation method used at the gin is also different for the two cultivation systems. This is 
due to the fact that the conventional system is an already existing dataset and the organic 
system is created. Most of the data used for the organic dataset is based on Textile Exchange 
(2014), which use economic allocation at the gin. The existing dataset for the conventional 
cotton cultivation uses APOS as the default allocation method. The use of different allocation 
methods could contribute to uncertainties; however, it was considered the best method and 
was therefore used.  
 
The high impact on fossil resource scarcity is caused by the use of non-renewable electricity 
sources used in the production phase of the Jay Solid Stretch. However, the use of Turkish 
electricity mix is assumed due to no other available data other than the location of the 
production facility, which is in Turkey and therefore Turkish electricity mix was used. How 
that assumption affected the impact from the production phase of Jay Solid Stretch will be 
analysed in the sensitivity analysis where three different renewable sources of electricity is 
used instead to determine how the results are affected by the choice of electricity.  
 
Generally, the impacts from use, storage, transport, packaging and end-of life has a quite 
small negative impact on the impact categories except for the category ionizing radiation 
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where the user phase has a relatively large impact. This is however dependent on the 
electricity used for drying and since Swedish electricity mix is used, both fossil and 
renewable sources are used. If the user choses to buy electricity from renewable energy 
sources, the results might change. This indicates that the impacts from the user phase is 
highly dependent on the electricity chosen by the user. The user phase has a small impact 
over all, but since the amount of uses of the jeans are assumed to be 20 uses (washing and 
drying), the results might change when the amount of uses change. Therefore, how the 
amount of uses affect the overall results will be analysed in the sensitivity analysis.  
 
The choice of comparing an existing dataset with a created dataset could contribute to 
uncertainties in the results of the LCA. The choice was made to highlight the differences in 
the two systems but could contribute to different levels of detail in the modelling. For 
example, only emissions from carbon dioxide is included in the modelling of the organic 
system, which is a simplification. This was done since it was impossible to allocate other 
emissions from the conventional dataset to the specific activities. This has to be taken into 
consideration when reviewing the results of this LCA.  
 
By making the simplification of using a dataset for municipal solid waste in the incineration 
instead of textile waste, other emissions than would be caused by incinerations of textiles 
appear in the results. For example, impacts on global warming might not be there if a dataset 
for textile waste would be chosen. When using municipal solid waste incineration, the 
incineration of other compounds such as plastic is included. Since plastic is not included in 
the jeans, this is not a true representation of the emissions caused by incineration of textiles 
and should be seen as an uncertainty in the results. It is unclear what impacts is caused by the 
choice of municipal solid waste incineration, by overall the negative impact from the 
incineration should be reviewed with this uncertainty in mind.  

4.5 Sensitivity analysis  
Some of the uncertainties identified in results are analyzed through a sensitivity analysis. The 
parameters that will be changed is located in the phases cotton cultivation, production and 
use.  

4.5.1 Sensitivity analysis of changed yield in the organic cotton cultivation  
The yield for the organic cotton cultivation is based on data from Textile Exchange (2014) 
and can contribute to uncertainties when that system is compared to the conventional cotton 
cultivation that is a dataset available in Ecoinvent v3.3 (2016). The yield that is used for the 
modelling of the organic cotton cultivation is based on the yield used in the conventional 
cotton cultivation. According to FAO (2015), the yield can be up to 15% less for the organic 
cultivation system compared to the conventional system, due to the organic system not using 
any pesticides or chemical fertilizers which can prevent pests from damaging the crops. This 
information was used to calculate the yield for the organic system and resulted in 1088 kg/ha 
which is 15% less than the yield for the conventional system.  
 
However, the low yield for the organic system has led to a high impact on water and land use 
due to more water and land having to be used to produce the same amount of cotton fibers. In 
the report by Textile Exchange (2014), which has been used to create the organic dataset, an 
average yield of 1835 kg/ha was calculated based on their data. That yield is 68% higher than 
the yield used in this study. Since the dataset for the organic system was created and 
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compared to an already existing dataset, uncertainties can occur in the results which impacts 
the overall recommendations and conclusions. Therefore, in this sensitivity analysis the yield 
used in the baseline of 1088 kg/ha will be compared to the yield used by Textile Exchange 
(2014) of 1835 kg/ha to see what the results might have been if that yield was used instead. 
Figure 28 shows the characterized results of the comparison.  
 
 

 
FIGURE 28. SENSITIVITY ANALYSIS: COMPARISON OF THE ORGANIC COTTON CULTIVATION TO THE ORGANIC COTTON 

CULTIVATION WHERE THE YIELD IS CHANGED.  
 
Figure 28 shows when a higher yield is used, the impact will decrease on all impact 
categories. Water consumption, land use and ionizing radiation are especially affected, as 
Figure 28 shows. If the higher yield would have been used, the impact on water consumption, 
which was much higher for Jay Solid stretch, would have been over 65% less. It is safe to say 
that this has affected the results when comparing the conventional and organic system and the 
lower yield contributes to the high impact the organic system has on the impact categories. 
Table 17 shows absolute results from the baseline scenario (the lower yield) and the new 
value (with the higher yield) and the difference in percent.  
 
 

Table 17. Sensitivity analysis: Comparison of the baseline scenario for organic cotton cultivation and organic cotton 
cultivation when yield is increased, absolute values. 

Impact category  Baseline value  New value  Difference in % 
Global warming 2.32 1.092 -52.9 

Stratospheric ozone 
depletion 2.51 E-06 9.64 E-07 -61.7 

Ionizing radiation 0.093 0.033 -64.1 
Ozone formation, 

Human health 0.0051 0.0023 -54.8 
Fine particulate matter 

formation 0.012 0.0060 -47.8 
Ozone formation, 

Terrestrial ecosystems 0.0050 0.0024 -54.9 
Terrestrial acidification 0.017 0.0054 -54.0 

Freshwater 
eutrophication 0.0015 0.00077 -47.7 

Terrestrial ecotoxicity 0.0011 0.00050 -54.2 
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Freshwater ecotoxicity 0.060 0.030 -49.8 
Marine ecotoxicity 0.082 0.041 -49.9 

Human carcinogenic 
toxicity 0.11 0.051 -52.5 

Human non-
carcinogenic toxicity 57.4 28.040 -51.2 

Land use 9.43 3.24 -65.6 
Mineral resource 

scarcity 0.010 0.0038 -62.9 
Fossil resource scarcity 1.11 0.46 -58.4 

Water consumption 25.3 8.71 -65.6 
 
 
The water consumption is a factor that is highly affected by the change of yield, as shown in 
Table 17. Since the organic cultivation system requires a lot of water, based on Textile 
Exchange (2014), the changes appear to have a large effect on the overall results. Ionizing 
radiation was the other impact that was highly affected by the lowered yield, as showed in 
Table 17. Ionizing radiation can be emitted from some types of phosphorous and nitrogen 
fertilizers in agriculture according to Bakri et al (2005), and that might be the reason for the 
results. When the yield is lower, the amount of added nitrogen through manure and compost, 
and phosphorous through rock phosphate, increase per kg cotton fiber. The results show that 
the increase had a severe impact on the ionizing radiation, which was much more that for 
many other impact categories and leads to the conclusion that ionizing radiation is a sensitive 
factor in the modelling. Land use is also highly affected by the change of yield and this is 
caused by the direct connection between land use and yield. When the yield is increased, less 
agricultural land is required per kg of cotton fiber. The difference between the three 
mentioned impact categories and the other impact categories, is quite small, however the 
three impact categories described was mostly affected.  
 

4.5.2 Sensitivity analysis on source of electricity in the production phase  
From the results it is clear that the production phase is the hotspot for both Jay Devout and 
Jay Solid Stretch. The results also show that for the impact categories fossil resource scarcity 
and global warming, Jay Solid Stretch has a much higher impact. From analyzing the 
production phase of Jay Solid Stretch, in Figure 18, it is clear that the fabric manufacturing is 
the main contributor to these impacts. The data that is used to model the electricity of the 
fabric manufacturing of Jay Solid Stretch was unavailable from Company C and therefore the 
same amount of electricity as used in the fabric manufacturing done by Company B, for Jay 
Devout was used. However, the results show that Jay Solid Stretch has a higher impact for all 
impact categories even though the two jeans use the same amount of electricity. If the 
impacts are caused by the electricity, it has to be due to the type of electricity chosen. 
Company B use natural gas and the electricity used by Company D is unknown which led to 
the choice of using Turkish electricity mix. This could be reason for the high impacts on 
global warming and fossil resource scarcity, since the Turkish electricity mix includes 
different types of sources of electricity. Turkey mainly produces electricity from fossil 
sources and hydropower. The fossil resources mainly used are natural gas (49%), lignite 
(21%) and coal (7%). It is unclear how what the share of hydropower is, however 26% of the 
electricity is imported (Itten et al, 2014). In order to see how much of the impacts caused by 
the fabric manufacturing is dependent on the choice of electricity, the source of electricity is 
changed and compared to the Turkish electricity mix. Since J.Lindeberg has a goal to use 
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renewable energy, the electricity analyzed and compared to the baseline will be renewable. 
The sources of energy that will be analyzed are photovoltaics (PV), wind power and biofuel.  
 
Electricity scenario 1: Photovoltaic  
The first source of electricity compared to the baseline is photovoltaics. The chosen dataset 
for the electricity is Electricity, low voltage {RoW} | electricity production, photovoltaic, 
3kWp slanted-roof installation, single-Si, panel, mounted | Alloc Def, U. Figure 31 shows the 
characterized results of the comparison. The results show that the impacts are lower for 12 of 
the 17 impact categories when using electricity produced using a PV-plant instead of the 
country mix. The biggest difference can be seen on the impact categories fine particulate 
matter formation and freshwater eutrophication. This difference is likely caused by the use of 
coal and natural gas, which can cause particulates to be released when combusted. The 
combustion of fossil fuels contributes to nitrogen oxides being released into the atmosphere 
and can in large quantities cause eutrophication (Selman & Greenhalgh, 2009). Since the 
Turkish electricity mix includes combustion of fossil fuels, the large impact on freshwater 
eutrophication is explained. Since the use of electricity from PV-plants does not require any 
combustion, the difference on these two categories is noticeable. 
 

 
FIGURE 29. SENSITIVITY ANALYSIS OF SOURCE OF ELECTRICITY PRODUCTION IN FABRIC MANUFACTURING FOR JAY SOLID 

STRETCH. RESULTS ON ELECTRICITY PRODUCED BY PHOTOVOLTAICS COMPARED TO BASELINE SCENARIO WHERE A 
TURKISH COUNTRY MIX IS USED 

 
Electricity scenario 2: Wind power  
Figure 32 shows the relative results when the baseline scenario is compared to electricity 
produced using wind power. The dataset used is Electricity, high voltage {TR}| electricity 
production, wind, <1MW turbine, onshore |Alloc Def, U. The results show that the impact 
decrease for all impact categories when using wind power compared to country mix, except 
for land use where wind power has a higher impact. The difference on the impact on land use 
is however very small. The biggest difference in on the same impact categories as the 
previous example, electricity from photovoltaics, which is freshwater eutrophication and fine 
particulate matter formation. The same explanation can be used, that the Turkish electricity 
mix includes combustion of fossil fuels which impacts these categories, while wind power 
does not require combustion.  
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FIGURE 30. SENSITIVITY ANALYSIS OF SOURCE OF ELECTRICITY PRODUCTION IN FABRIC MANUFACTURING FOR JAY SOLID 

STRETCH. RESULTS ON ELECTRICITY PRODUCED BY WIND POWER COMPARED TO BASELINE SCENARIO WHERE A 
TURKISH COUNTRY MIX IS USED 

 
Electricity scenario 3: Biofuel 
Figure 33 shows the relative result when the baseline scenario of country electricity mix is 
compared to electricity derived from biofuels, more specifically ethanol production derived 
from wood. The dataset used is Electricity, high voltage {CH}| ethanol production from wood 
| Alloc Def, U. The same impact categories have the biggest differences; however, the 
difference is a little bit less. Since biofuels are also combusted, it can be the contributor. 
However, as Figure 33 shows, the impact on freshwater eutrophication and fine particulate 
matter formation is much higher when fossil fuels are combusted, as they are in the baseline.  
 

 
FIGURE 31. SENSITIVITY ANALYSIS OF SOURCE OF ELECTRICITY PRODUCTION IN FABRIC MANUFACTURING FOR JAY SOLID 

STRETCH. RESULTS ON ELECTRICITY PRODUCED BY BIOFUELS COMPARED TO BASELINE SCENARIO WHERE A TURKISH 
COUNTRY MIX IS USED 

 
The results from analyzing these three types of energy sources compared to the baseline of 
Turkish electricity mix, indicates that the results from the fiber manufacturing are affected by 
the type of electricity used, and more specific data from Company C would give a more 
accurate result. If Company C use electricity from renewable energy sources, the results 
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could change a lot from what they are now. Now the results show that Jay Solid Stretch has a 
higher impact on all impact categories, however, depending on what type of electricity 
Company C use, the impact could be lower.  

4.5.3 Sensitivity analysis on frequency of washing and drying  
The user phase of the two jeans include the assumption of the jeans being washed and dried 
20 times during their life time. This assumption is based on Granello et al (2015) which 
investigates the user patterns of different clothing products in Sweden (Granello et al, 2015). 
However, when discussing the amount of washing that the jeans can handle, von Feilitzen, 
Sustainability and HR manager at J.Lindeberg, states that the jeans can handle more than that 
(von Feilitzen, 2019). In the baseline scenario, the user phase has a quite small impact on the 
overall life cycles of Jay Devout and Jay Solid Stretch, except for on the impact category 
ionizing radiation. Therefore, the frequency of washing and drying i.e. how often the jeans 
are being washed and dried is changed to see how this affects the hotspots in the life cycles.  
 
User scenario 1: 40 washings and dryings  
In this scenario, the frequency of washing is increased to 200% of the use that the baseline 
scenario i.e. the jeans are washed after 5 uses instead of 10 uses. This results in 40 washings 
and dryings during the entire life cycle. Figure 34 shows the characterized results of the life 
cycle of Jay Devout when the amount of washings and dryings are doubled. The results show 
that the impact from the user phase has increased compared to the baseline, but not 
significantly. However, the impacts from ionizing radiation has doubled, which leads to the 
conclusion that the impact on ionizing radiation is sensitive to the frequency of washing and 
drying, even more than any other impact category.  
 
 

 
FIGURE 32. SENSITIVITY ANALYSIS ON THE USER PHASE OF JAY DEVOUT. THE RESULTS SHOWS THE IMPACT OF THE LIFE 

CYCLE PHASES WHEN THE AMOUNT OF WASHINGS AND DRYINGS ARE 40 TIMES, INSTEAD OF 20 AS IN THE BASELINE.  
 
The results for Jay Solid Stretch are very similar to the results for Jay Devout, with some 
small changes. The most important observation, however, is the same as for Jay Devout, that 
the ionizing radiation seems to be more sensitive to the frequency of washing and drying than 
any other impact category.   
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FIGURE 33. SENSITIVITY ANALYSIS ON THE USER PHASE OF SOLID STRETCH. THE RESULTS SHOWS THE IMPACT OF THE LIFE 

CYCLE PHASES WHEN THE AMOUNT OF WASHINGS AND DRYINGS ARE 40 TIMES, INSTEAD OF 20 AS IN THE BASELINE. 
 
User scenario 2: 10 washings and dryings  
This scenario is analyzing the impacts when the jeans are washed and dried 50% less than the 
baseline scenario, i.e. the jeans are washed after 20 uses, resulting in a total of 10 washings 
and dryings during the life cycle. This is done to see if the ionizing radiation is as sensitive 
when the frequency of the washing and drying decrease as well as when they increase. Both 
Figure 36 and 37, which shows the characterized results of Jay Devout and Jay Solid Stretch, 
indicates that the impact on ionizing radiation is more sensitive than the other impact 
categories, when the amount of washing and drying decrease. The results are very similar 
between Jay Devout and Jay Solid Stretch and no other impact category stands out, meaning 
that they are not as sensitive to the frequency of washing and drying as ionizing radiation.  
 
 

 
FIGURE 34. SENSITIVITY ANALYSIS ON THE USER PHASE OF JAY DEVOUT. THE RESULTS SHOWS THE IMPACT OF THE LIFE 

CYCLE PHASES WHEN THE AMOUNT OF WASHINGS AND DRYINGS ARE 10 TIMES, INSTEAD OF 20 AS IN THE BASELINE. 
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FIGURE 35. SENSITIVITY ANALYSIS ON THE USER PHASE OF JAY SOLID STRETCH. THE RESULTS SHOWS THE IMPACT OF THE 

LIFE CYCLE PHASES WHEN THE AMOUNT OF WASHINGS AND DRYINGS ARE 10 TIMES, INSTEAD OF 20 AS IN THE 
BASELINE. 

 
When changing the frequency of washing and drying, the results shows a slight difference but 
not as much as to say that the frequency affects the overall results of the life cycle on the 
other impact categories than ionizing radiation. This leads to the conclusion that the amount 
of washings and dryings need to increase much more than tested here, to get a significant 
impact from the user phase. The next step in the sensitivity analysis is to find out how many 
amounts of washings and dryings of the jeans are required for the user phase to have the same 
impact as the production phase, which is the phase with the most impact.   
 
User scenario 3: Break-even with production phase  
This scenario investigates how many washings and dryings are required to break even with 
the impact from the production phase for Jay Devout and Jay Solid Stretch. The impact 
categories investigated are global warming, water consumption and ionizing radiation. 
Global warming is tested since that is one of the sustainability goals of J.Lindeberg and water 
consumption is used since that impact category is affected very differently by the production 
phase for Jay Devout and Jay Solid Stretch, so the amount of washing and drying that is 
required will probably be very different. Ionizing radiation has not been of interest before, 
but it is the impact category mostly affected by the user phase and therefore some interesting 
results might come from the break-even scenario.  
 
The results, as shown in Table 18, show that in order for the user phase to have the same 
impact on global warming, the Jay Devout has to be washed and dried 312 times and the Jay 
Solid Stretch 503 times. For the impact on water consumption, Jay Devout as to be washed 
and dried 172 times and Jay Solid Stretch 210 times. For the impact category ionizing 
radiation, which is the impact category which the user phase has the most impact on, both 
Jay Devout and Jay Solid Stretch has to be washed and dried twice. Global warming is the 
impact category which showed the biggest difference in amount of washings and dryings 
required, which was expected since Jay Solid Stretch had a higher impact on that impact 
category than Jay Devout. The results on ionizing radiation was however surprising that that 
only two washings and dryings are required for the user phase to have a nigger impact than 
the production phase.  
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Table 18. Break even scenario for use and production phase. Global warming, water consumption and ionizing radiation 

tested. 

Impact category Uses Jay Devout Uses Jay Solid Stretch 
Global warming 312 503 

Water consumption 172 210 

Ionizing radiation 2 2 
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5 Discussion  
The results of the LCA show that when analyzing the entire life cycle, Jay Devout made from 
conventional cotton, has the highest environmental performance. However, the impacts from 
the production is not dependent on the cotton being conventional or organic and therefore, to 
conclude if J.Lindeberg is making the right choice by changing from conventional to organic 
cotton should only include the comparison of the cotton cultivation. The comparison of the 
cotton cultivation systems show that the organic cotton contributes to less negative 
environmental impacts than the conventional cotton. This means that the organic cotton has a 
higher environmental performance than the conventional cotton. The results also show that 
the change from conventional to organic cotton aligns with the sustainability goals of 
J.Lindeberg on all accounts accept fossil resource scarcity. The impact on water consumption 
is also much higher from the organic cultivation, however water consumption is not included 
in the sustainability goals of J.Lindeberg and will therefore not affect the conclusion that the 
change of cotton mainly aligns with the sustainability goals of J.Lindeberg.  
 
Depending on what impact category is of interest, the results on which jeans is better from an 
environmental perspective will differ. Since J.Lindeberg put emphasis on reducing the 
negative impacts caused by chemicals, the change from conventional cotton is motivated. 
From the results, it is clear that the use of organic cotton causes less impacts on the impact 
categories connected to toxicity. Also, the impact on global warming is lower from the 
organic cotton cultivation, which is another goal that J.Lindeberg has. Furthermore, the 
impact on stratospheric ozone depletion, that can be connected to the use of nitrogen, is much 
lower in the organic cotton cultivation.  
 
Even though the production phase is not dependent on the choice of cotton, the production 
phase has the overall biggest impact on the life cycle i.e. the hotspot and is therefore 
important to discuss. When comparing the impacts from the production phase, Jay Devout 
has a higher environmental performance on all 17 the impact categories. The use of non-
renewable energy sources in the production phase of Jay Solid Stretch is one of the reasons 
for the high impact. This is however affected by the lack of data regarding electricity used by 
Company C, and Turkish electricity mix was therefore assumed. Since the source of 
electricity is unknown and could be renewable, this should be taken into consideration when 
analysing the comparison of the production phases of the jeans. The sensitivity analysis 
showed that if Company C use electricity from any of the three renewable sources analysed, 
the comparison of the production phases will be different. This supports the sustainability 
goal of J.Lindeberg, to choose suppliers that use renewable energy sources in their operations 
since it decreases the environmental impacts from the production phase.  
 
According to the results of this LCA, there could be a risk of trade-off when changing from 
conventional cotton to organic cotton when it comes to some of the impacts, especially fossil 
resource scarcity and water consumption that is directly connected to the use of organic 
cotton. The water consumption is affected by the lower yield, a more intense use of water in 
general but could also be affected by the modelling of the organic system. Since the organic 
cotton cultivation was a dataset created based on data from textile exchange, and the 
conventional cotton cultivation was an already existing dataset, uncertainties could be a result 
of that. However, even though uncertainties are caused by the dataset of the organic 
cultivation, water consumption is still generally higher for organic cultivation based on the 
previous studies. 
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Other risks for trade-offs are caused by the production phase. The change from conventional 
cotton to organic cotton will not necessarily affect the production phase, but if new suppliers 
are used, it might. Therefore, transparency and traceability are necessary to enable good 
sustainability work and target the correct areas where the impacts are highest. 

5.1 Uncertainties 
According to Curran (2015), the uncertainties that the inventory and impact data brings, and 
in the end brings to the final results, can make it difficult to state that any alternative is better 
than the other. This does however not imply that the LCA is pointless or unfit as a tool for 
decision making. The LCA tool can improve the overall understanding on the environmental 
impacts that each alternative contributes to, the magnitude of the impacts in relation to the 
alternatives and where the impacts occur geographically. Overall, the LCA can be used as a 
help to reveal what is positive and negative about each alternative (Curran, 2015). This is in 
general what should be taken from this LCA, that the results include uncertainties but can be 
used as an aid in decision making for J.Lindeberg when they change from conventional to 
organic cotton in their jeans.  
 
One of the uncertainties that this study includes, is that there have been some difficulties in 
collecting data and therefore many assumptions have been made. These assumptions might 
have contributed to uncertainties regarding the modelling of the jeans. Mainly assumptions 
regarding the cotton cultivation and production phase can be contributors to uncertainties. 
The sensitivity analysis of the cotton cultivation system showed that the yield does have an 
impact on the overall impacts and the choice of a low yield, could contribute to uncertainties. 
The sensitivity analysis of the production indicates that the choice of electricity is important 
for the overall impact from the production phase and the unknown electricity from Company 
C, could contribute to uncertainties or misleading results. The sensitivity analysis also shows 
that the data regarding user patterns and amount of washing and drying, is not a sensitive 
parameter and the use has to change much more than 200% for the user phase to have a 
substantial impact.  
 
Another uncertainty is from the modelling of the organic cotton cultivation, since it is based 
on literature other than the conventional cotton cultivation. The data of which the organic 
system is based on is from Textile Exchange (2014), and the conventional cotton was an 
existing dataset in Ecoinvent v3.3 (2016). The organic system includes far less input data due 
to unavailability and therefore that system includes less emissions from the cotton cultivation. 
The only emission included is carbon dioxide, emitted from the agriculture and this results in 
many other emissions being excluded. This is considered as an uncertainty in the results of 
the LCA. A more thorough data inventory would be needed to be able to model the organic 
system with more accuracy, however due to lack of reliable data and uncertainties regarding 
the cause of the emissions included in the conventional cotton dataset, this was not done.  
 
The transport could also be contributor to uncertainties, since all transport made by truck 
used the same dataset. Only one transport use air transport based on the large distance and 
due to no available data. This could be a contributor to uncertainties in the results, however 
since the transport phase had an overall small impact, this was considered an accurate 
assumption.  
 
Another uncertainty is that the incineration process includes avoided burdens. The APOS 
methodology uses a different method than avoided burdens and therefore this could have led 
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to double counting. There is another uncertainty connected to the modelling of the 
incineration, which is that a dataset for municipal solid waste is used. This dataset includes 
emissions from municipal solid waste and not textile waste, which can be seen in the results. 
The negative impacts from the incineration can be derived from emissions caused by e.g. 
incineration of plastic, which is not present in the textile waste. Therefore, this has to be 
taken into consideration when analysing the end-of life results.  

5.2 Further suggestions  
This study shows the differences in environmental impact between jeans made from organic 
cotton and conventional cotton produced by J.Lindeberg. The study can be used for 
J.Lindeberg as a guide for decision making regarding improvements in the life cycles but also 
by other companies that produce jeans if they are interested in the differences between jeans 
made from organic and conventional cotton.  
 
To enable good data collection for future projects similar to this one, increased transparency 
and traceability in the supply chain of jeans is required. The difficulty in receiving data could 
be related to company secrecy and the fear of competitions getting their hand on the data. 
Regardless, more data and more detailed data will result in a more detailed modelling of the 
system and will be of help in future projects.  
 
Both Jay Devout and Jay Solid Stretch are made from cotton as well as a small percentage of 
elastane and polyester. For future studies, the elastane and polyester should be included in the 
modelling as well as the leather patches and polyester tags. The other materials are less than 
3% of the total weight each, and can therefore be negligible, however, they might contribute 
to impacts and should therefore be included. Other case specific data such as, where the 
cotton is grown would also be beneficial to include. This data was not available for this study 
and therefore global and generic data had to be used.  
 
Only one supplier had made an Environmental Product Declaration, EPD, of their product, 
Company A, which gave a good insight on the life cycle of the fabric produced by them. A 
recommendation for the future, that applies to the entire textile/fashion industry, is to make 
EPDs on more products to increase the transparency of the supply chain of products. Also, to 
make these public makes it easier for customers to make informed choices of products they 
purchase and the environmental effects they contribute to.  
 
For future studies, a more thorough research should be done on the APOS methodology, 
previously known as Allocation default. The general lack of information about this method 
makes it quite difficult to understand and for future projects using Ecoinvent v3.3 - Allocation 
at the point of substitution, hopefully more information is available.  
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6 Conclusions and recommendations  
The conclusion of this thesis report is that the change from conventional to organic cotton 
will decrease the negative environmental effects and will result in a higher environmental 
performance of the jeans. The change of cotton aligns with the existing sustainability goals of 
J.Lindeberg on some accounts, but there is a risk of trade-offs. From the cotton cultivation 
there is a risk of trade-offs regarding water consumption and fossil resource scarcity, which 
should be kept in mind for the future. When analyzing the entire life cycle of the two jeans, 
the Jay Devout made from conventional cotton has the highest environmental performance. 
However, this is connected to impacts from the production phase and not the cotton 
cultivation. This leads to the conclusion that the organic cotton is better from an 
environmental perspective, but the production phase used for the conventional jeans is better. 
The impacts from the production phase is highly connected to the use of renewable energy 
sources and if the production of the organic jeans, Jay Solid Stretch would increase the use of 
renewable energy, the highest environmental performance overall would likely be reached.  
 
To reuse and recycle the jeans as much as possible could in theory reduce the number of 
jeans being produced, which would be the best from an environmental perspective since the 
production is a hotspot. By giving the jeans new life through sales or donations to charity 
organizations or making sure they are recycled, are the most efficient way of reducing 
environmental effects from the jeans if looking at the results of the LCA. This could be 
facilitated by implementation of services like repair, to prolong the life of the jeans. This is 
currently not available at J.Lindeberg but could be a recommendation for the future. 
 
A continuous work towards increasing transparency and traceability in the supply chain can 
also enable the sustainability work and ensure that risks can be found in time and be 
prevented. In the end, J.Lindeberg does not cultivate the cotton or sew the jeans, but they can 
choose the best available suppliers that are transparent and has a functioning sustainability 
plan in place to decrease the negative environmental impacts from their products. 
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https://www.tingstad.com/se-sv/inslagning-emballage/e-handelsemballage/wellkartong/flyttlada-560x330x406mm-110573938?gclid=Cj0KCQjw-tXlBRDWARIsAGYQAmcgO5ahhG9UbhVW_gcGIM4qWEeuLaYI-KQvvhvOzjVP8yVk3mdPLkUaAqb5EALw_wcB
https://www.tingstad.com/se-sv/inslagning-emballage/e-handelsemballage/wellkartong/flyttlada-560x330x406mm-110573938?gclid=Cj0KCQjw-tXlBRDWARIsAGYQAmcgO5ahhG9UbhVW_gcGIM4qWEeuLaYI-KQvvhvOzjVP8yVk3mdPLkUaAqb5EALw_wcB
https://www.via.se/tvatt/tvattips/tvattguide/dosering-av-pulvertvattmedel.html
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Appendix 

Appendix A: Questionnaire to suppliers of J.Lindeberg  
The questionnaire below was sent to Company A, Company B, Company C and Company D 
which is suppliers of the jeans Jay Devout and Jay solid Stretch. Jeans X refers to Jay Devout 
and Jay Solid Stretch.  
 

1. Are jeans the only product you produce?  

a. If yes, how much is the annual production of jeans? 

b. If no, how much is the annual production in total and how much is the annual 

production of jeans?  

2. How much of jeans X is produced annually?  

3. How much of the total production is made of jeans X?  

4. What is the annual water consumption at your facilities? (used for finishing processes, 

rinsing etc.) 

5. What is the primary source of water used in the facilities?  

6. How is wastewater at your facilities handled?  

a. Polluted wastewater? (example: on-site cleaning, municipal wastewater 

cleaning) 

b. Non-polluted wastewater? (example: recycled) 

7. What is your annual consumption of electricity at your facilities?  

8. What energy sources are used? If more than one, how much from each source?  

9. What processes are done to the jeans in your factory?  

10. What country and city is your factory located in? 

11. What kind of transportation is used to transport products to and from the facilities? 

(example: truck, boat, train etc.)  

a. If more than one kind of transportation is used, what kind of transportation is 

used on what distances?  

12. Where does the materials for jeans X come from prior to coming to your factory? 

(country and city) 

13. What processes are done to jeans X prior to coming to you?  

14. Where are jeans X going next, after being at your facilities? (country and city) 

15. What processes are done to jeans X after they have left your factory?  

16. What is the total weight of one pair of jeans X?  
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17. What materials other than cotton is used in jeans X?  

18. Are jeans X exposed to any chemicals or solvents in your factory? 

a. If yes, how much and what kind? 

19. How much waste and what kind of waste is produced in a year? (example, material 

waste, treatment material etc. ) 

20. What packaging and how much, does the product coming to your factory have and 

what do you do with the used packing material? (example: sending material to 

recycling, reuse the material etc. ) 

21. After being at your facility, what kind and how much of packing material is used 

when the jeans are shipped away, per kg of product?  
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Appendix B: Inventory data: Jay Devout  

Appendix B.1: Inventory data: Conventional cotton cultivation 

For the conventional cotton cultivation, an already existing dataset was used since that dataset includes all necessary processes mentioned in the 
literature for conventional cotton cultivation systems (Cotton Incorporated, 2016).  
 
Process  Input Amount  Unit  Reference  Reference 

(SimaPro) 
Process in SimaPro  Motivation 

Cotton 
cultivation  

Cotton seeds 
Pesticides 
Mineral 
Fertilizers  
Irrigation  
Harvest 
Ginning (in 
bales) 
 

0.49962 [kg]  Ecoinvent v3.3, 
2016 

Cotton fibre {RoW}| cotton 
production | Alloc Def, U 

This dataset represents the 
production of 1000 kg of 
cotton fibre and 1540 kg of 
cotton seed. The activity 
includes input of seeds, 
mineral fertilizer, pesticides 
and irrigation of the field. The 
dataset ends in bales of fibres 
at gin.  

Yield cotton 
fibre 

1280 [kg/ha] Ecoinvent 
v3.3, 2016 

Ecoinvent v3.3, 
2016 

-  The yield is calculated from 
the dataset Cotton fibre 
{RoW}| cotton production | 
Alloc Def, S and uses the 
relationship between the 
output of cotton fibre and 
land area used in the dataset.  
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Appendix B.2: Inventory data: Allocation at the gin  
This table shows how the output of the gin is allocated. Ecoinvent v3.3 (2016) uses economic allocation as a default allocation method. The 
relationship between the output of seed and fibre is calculated from the dataset Cotton fibre {RoW}| cotton production | Alloc Def, U.  
Output   Amount  Unit  Amount Unit  Reference Motivation  
Cotton lint  1280 [kg/ha] 1 [kg/kg fibre] Ecoinvent v3.3, 2016 dataset 

Cotton fibre {RoW}| cotton 
production | Alloc Def, U 

This dataset does not allocate any 
waste in the output, only seed and 
fibre.  

Cotton seed  1971 [kg/ha] 1.540 [kg/kg fibre] 

 

Appendix B.3 Inventory data from Company A and Company B, water and electricity consumption  
 
Below are the data presented that is obtained from Company A and Company B regarding electricity and water consumption. The methods used 
to calculate the total amount of water and electricity is different for Company A and Company B. From Company A, consumption per square 
meter was obtained and therefore that data was calculated to the FU. The data from Company B was obtained as the total annual production of 
Jay devout jeans and total annual consumption of water and electricity. Results are shown in the tables below.  

Appendix B.3.1 Energy consumption of Company A and B for the manufacturing of Jay Devout.  
Company  Total annual 

production 
Total annual 
consumption 
[kWh] 

Source of energy  Total annual 
production of Jay 
Devout 

Consumption for one 
pair [kWh] 

Reference  

Company A unknown unknown Wind and non-
renewable  

unknown 9.78 [MJ] Company A, 2019 

Company B 700,000 37631.5 PV plant 932 0.054 Company B, 2019 
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Appendix B.3.2 Water consumption of Company A and B for the manufacturing of Jay Devout.  
Company  Total annual 

production 
Total annual 
consumption [m3] 

Total annual production of 
Jay Devout 

Consumption for one pair 
[m3] 

Reference  

Company A unknown unknown unknown 0.027 Company A, 2019 
Company B 700,000 20,000 932 0.029  Company B, 2019 

 

Appendix B.2: Inventory data: Fabric manufacturing for Jay Devout by Company A  

This table shows how the fabric manufacturing for Jay Devout is done. For the manufacturing of the woven textile used to produce the jeans, an 
already existing dataset was used. This dataset converts cotton fibre to woven fabric and uses global average data in the processes. The dataset is 
altered to reflect the energy consumption and water consumption used by Company A. The electricity and water used per FU is shown in the 
table below, other processes remain the same as the existing dataset.  
 
Process  Included 

processes  
Amount 
per FU 

Unit Reference  Reference 
(SimaPro) 

Dataset Motivation 

Fabric 
manufacturing 

Dyeing 
Spinning  
Weaving  
Finish  

0.49962 [kg] Company A, 
2019 

Ecoinvent v3.3, 
2016 

Textile, woven 
cotton {GLO} 
|production | Alloc 
Def, U 

The amount takes cutting waste of 
12.5% into account, therefore the 
amount of fabric being produced is 
0.45 kg * 1,125  0,506 kg. 
 
This dataset includes the processes 
required to make the woven fabric, 
including the dyeing. No specific colour 
is mentioned, so standard textile dye is 
assumed to be included.  

Packaging: 
Plastic bag  

 Material  0.035 [kg] Company A, 
2019; 
Tingstad 
(n.d.a)  

Ecoinvent v3.3, 
2016 

Polyethylene, low 
density, granulate 
{GLO} |market for| 
Alloc Def, U 

The packaging used for the finished 
fabric is plastic packaging film.  

Process  0.035 [kg] Qualified Ecoinvent v3.3, Extrusion, plastic  
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guess  2016 film {GLO} |market 
for | Alloc Def, U 

Altered data in dataset Textile, woven cotton {GLO} |production | Alloc Def, U 
Process  Input  Amount Unit  Reference  Reference 

(SimaPro) 
Dataset Motivation 

Electricity  Wind power  0.5499 MJ Company A, 
2019 

Ecoinvent v3.3, 
2016 

Electricity, high 
voltage {TR}| 
electricity 
production wind, 
>3MW turbine, 
onshore |Alloc Def, 
U 

Wind power is produced by Company A 
and used in the facility. Unknown what 
type of wind power system, 
assumptions about capacity was made 
based on the size of the factory.  

Electricity  Non-
renewable  

9.23 MJ Company A, 
2019 

Ecoinvent v3.3, 
2016 

Electricity, low 
voltage {TR}| 
market for | Alloc 
Def, U 

Non-renewable energy was used in the 
facility, non-specific country mix for 
Turkey was therefore assumed since no 
other information was available.  

Water  Process 
water  

27.3 kg Company A, 
2019 

Ecoinvent v3.3, 
2016 

Tap water {GLO}| 
market group for | 
Alloc Def, U 

The specific water consumption from 
Company A, is used in the dataset 
instead of the default water 
consumption in the dataset.  

Appendix B.3: Inventory data: Production of jeans Jay Devout by Company B 
No dataset for the production of garments was available in Ecoinvent 3.3 (2016) and therefore a simplification was made where the inputs of 
electricity, water and packing material represents the processes of cutting, sewing, washing and packing.  
 
Created dataset: Production of garment 
Input  Process Amount 

per FU 
Unit  Reference  Reference 

(SimaPro) 
Dataset Motivation 

Zipper  Material: 
Steel  

0.013 [kg] Roos et al, 2015 Ecoinvent 
v3.3, 2016 

Steel, low-alloyed {GLO} | 
market for | Alloc Def, U 

The zipper is made from an 
unknown metal, assumed to 
be steel. The weight is based 
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on Roos et al, (2015) where 
the zipper used for jeans has 
the weight of 19 grams.  

Process: 
Metal 
working  

0.013 [kg] Roos et al, 2015 Ecoinvent 
v3.3, 2016 

Metal working, average for 
metal product manufacturing 
{GLO} | market for | Alloc 
Def, U 

The process of which the 
zipper is produced was chosen 
as an average, since no other 
information was available. The 
weight is based on Roos et al 
(2015), where the zipper used 
for jeans has the weight of 19 
grams. 

Button  Material: 
Steel  

0.019 [kg] Roos et al, 2015 Ecoinvent 
v3.3, 2016 

Steel, low-alloyed {GLO} | 
market for | Alloc Def, U 

The button is made from an 
unknown metal, assumed to 
be steel. The weight is based 
on Roos et al (2015), where 
the button used for jeans has 
the weight of 13 grams. 

Process: 
Metal 
working  

0.019 [kg] Roos et al, 2015 Ecoinvent 
v3.3, 2016 

Metal working, average for 
metal product manufacturing 
{GLO} | market for | Alloc 
Def, U 

The process of which the 
button is produced was 
chosen as an average, since no 
other information was 
available. The weight is based 
on Roos et al (2015), where 
the button used for jeans has 
the weight of 13 grams. 

Electricity Photovoltaic 
power 

0.053 [kWh] Company B, 2019 Ecoinvent 
v3.3, 2016 

Electricity, low voltage  {IT}| 
electricity production, 
photovoltaic, 3kWp slanted-
roof installation, multi-Si, 
panel, mounted | Alloc Def, 
U 

Due to lack of information, the 
type of PV plant used by 
Company B Is estimated and 
not based on any information 
provided by Company B.  

Water  Softened 
water 

28 [kg] Company B, 2019 Ecoinvent 
v3.3, 2016 

Water, completely softened, 
from decarbonised water, at 

The water is used for the 
washing of the jeans and 
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user {GLO}| market for | 
Alloc Def, U 

softened water is used for this 
based on information 
provided by Company B 
(2019).  

Packaging: 
Paper box  

Material: 
Kraft paper  

0.065 [kg] Company D, 
2019; Tingstad, 
n.d-b; 
J.Lindeberg, 2019 

Ecoinvent 
v3.3, 2016 

Kraft paper, bleached {GLO}| 
production | Alloc Def, U 

20 jeans are assumed to be 
packaged in each box and 
gives the weight of: 
 1.3 kg/20 = 0.065 kg per 
jeans. The weight is based on 
Tingstad (n.d-b), which is a 
website that sells paper boxes.  

Process: 
Carton box 
production  

0.065 [kg] Qualified guess  Ecoinvent 
v3.3, 2016 

Carton box production, with 
offset printing {GLO}| market 
for | Alloc Def, U 

The exact process of which the 
carton box is produced is 
unknown, therefore the 
chosen process is assumed. 

Appendix B.4: Inventory data: Transport of Jay Devout  
All transport used in the life cycle of the Jay Devout is compiled in the table below. Distances measured in kgkm and the chosen dataset is 
shown. Google maps are used to calculate the distances and some distances are approximate since the exact location is not always known. The 
exact maps used to measure the distances are shown in Appendix F.  
 
Life cycle 
phases  

Input Weight 
distance 
[kgkm] 

Reference Reference 
(SimaPro) 

Dataset Motivation  

Fabric 
manufacturing 
to jeans 
production 

Shipping method: 
Truck  
 
Origin: Bursa, 
Turkey  
 

1126.71 Company A, 
2019; Company 
B, 2019; Google, 
n.d.-a.  

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO} | market 
for | Alloc Def, U 

This is the transport from Company 
A in Bursa, Turkey where the fabric 
is woven to Company B in Ancona, 
Italy where the garment is made. 
The distance in the unit kgkm is 
calculated from the weight of the 
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Destination: 
Ancona, Italy 

fabric plus packaging 
(0.47025+0.035) times the distance 
of 2230 km.  

Buttons and 
zipper  

Shipping method: 
Air plane  
 
Origin: Hong Kong 
 
Destination: 
Ancona, Italy  

296.58 
 

Company B, 
2019; Google, 
n.d.-i. 

Ecoinvent v3.3, 
2016 

Transport, freight, 
aircraft {GLO} | market 
for | Alloc Def, U 

 

Jeans 
production to 
storage  

Shipping method: 
Truck  
 
Origin: Ancona, 
Italy 
 
Destination: 
Borås, Sweden 

1069.66 Company B, 
2019; DHL, 2019; 
Google, n.d.-b. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

Truck from the factory in Italy in 
Ancona to the warehouse Texport 
outside of Borås, Sweden. The 
distance in the unit kgkm is 
calculated from the weight of the 
jeans plus packaging (0.45+0.065) 
times the distance of 2077 km. 

Storage to 
user  

Shipping method: 
Truck  
 
Origin: Borås, 
Sweden 
 
Destination: 
Stockholm, 
Sweden 

227.15 DHL, 2019; 
Google, n.d.-e. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

This transport is between the 
storage facility Textport outside of 
Borås to the customer in Stockholm. 
The distance in the unit kgkm is 
calculated from the weight of the 
jeans plus packaging 
(0.45+0.035+0.065) times the 
distance of 227.15 km. 

User to 
incineration  

Shipping method: 
Truck  

4.905 Fortum, 2019; 
Google, n.d.-f. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 

The incineration is done in a 
Municipal Solid Waste power plant 
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Origin: Stockholm, 
Sweden 
 
Destination: 
Högdalen, 
Sweden 

EURO4 {GLO}| market 
for | Alloc Def, U 

in Högdalen. The distance in kgkm is 
calculated from the distance in km 
and the weight of the jeans being 
0.45 kg * 82%.  

User to reuse 
abroad 

Shipping method: 
Truck  
 
Origin: Stockholm, 
Sweden 
 
Destination: 
Bucharest, 
Romania 

1251 SMED, 2016; 
Google, n.d.-h. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

The reuse in this study is done in 
Bucharest, Romania. The distance in 
kgkm is calculated from the distance 
in km and the weight of the jeans 
being 0.45 kg * 11%.  

User to 
recycling  

Shipping method: 
Truck  
 
Origin: Stockholm, 
Sweden  
 
Destination: 
Ahrensburg, 
Germany 

429.3 I:Collect, 2018; 
Google, n.d.-g. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

The recycling in this study is done in 
Ahrensburg, Germany. The distance 
in kgkm is calculated from the 
distance in km and the weight of the 
jeans being 0.45 kg * 3%. 

Total: 4405.3  
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Appendix C: Inventory data: Jay Solid Stretch  

Appendix C.1: Inventory data: Organic cotton cultivation  

No dataset was available for an organic cotton cultivation system. The dataset was therefore created based on data from Textile Exchange (2014) 
and the dataset used for the conventional cotton cultivation system.  
 
Process   Input  Dataset  Amount  Unit Reference Reference 

(SimaPro) 
Motivation  

Total output for Jay Solid Stretch of 0.45 kg: 0.57956 kg 
Cultivation  Field 

preparation/t
ransformation  

Transformation, to 
annual crop  

5.45 [m2/kg 
fiber] 

Calculated 
from Textile 
exchange 
(2014) sid 74 

Ecoinvent v3.3, 
2016 

These datasets were included in the 
conventional cotton dataset and are 
therefore included in the organic dataset 
to represent the land use and 
transformation of land. The area is 
however different and is based on Textile 
Exchange (2014). 

Transformation, 
from annual crop 
Occupation, annual 
crop 

Cotton seeds Cotton seed, for 
sowing {GLO}| 
market for | Alloc 
Def, U  

0.0062 [kg/kg 
fiber] 

Textile 
Exchange, 
2014 

Ecoinvent v3.3, 
2016 

The amount of cotton seed per kg of 
cotton fibre is calculated from 11.44 kg 
seeds per ha agricultural land from 
Textile Exchange (2014).  

Manure (cow)  Manure, liquid, 
cattle {GLO}| market 
for | Alloc Def, U   

4.6 [kg/kg 
fiber] 

Textile 
Exchange, 
2014 

Ecoinvent v3.3, 
2016 

According to Textile Exchange (2014), 
different types of manure can be used. 
Liquid manure is chosen here due to high 
content of nitrogen. Calculated from 
8452 kg manure per ha agricultural land.  

Compost  Compost {CH}| 
treatment of 
biowaste, 
composting | Alloc 
Def, U 

0.47 [kg/kg 
fiber] 

Textile 
Exchange, 
2014 

Ecoinvent v3.3, 
2016 

Textile Exchange (2014), mentions green 
compost as an application to the organic 
system, and therefore the dataset was 
chosen. Calculated from 
recommendation of 868 kg compost per 
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ha agricultural land.  
Rock 
Phosphate  

Phosphate rock, as 
P2O5, beneficiated, 
dry {GLO}| market 
for | Alloc Def, U  

0.0305 [kg/kg 
fiber] 

Textile 
Exchange, 
2014 

Ecoinvent v3.3, 
2016 

Calculated from the recommended 
amount of 56 kg phosphate rock per ha 
agricultural land.  

Carbon 
dioxide 
(from land 
use) 

Carbon dioxide, in air  2.38 [kg/kg 
fiber] 

Calculated 
from dataset 
Cotton fibre 
{RoW}| cotton 
production | 
Alloc Def, S  

Ecoinvent v3.3, 
2016 

The amount of carbon dioxide per ha or 
arable land is based on the data in the 
conventional cotton dataset. Calculated 
from 4365.89 kg CO2 per ha agricultural 
land.  

Diesel  Diesel {RoW}| 
petroleum refinery 
operation | Alloc 
Def, U 

0.013 [kg/kg 
fiber] 

(Textile 
Exchange, 
2014) 

Ecoinvent v3.3, 
2016 

The diesel used in machinery for the 
cultivation process is based on Textile 
Exchange (2014). Calculated from 24.65 
kg diesel per ha agricultural land.  

 
Irrigation  

Water, blue 
water 

Irrigation {GLO}| 
market group for | 
Alloc Def, U 

750 [kg/kg 
fiber] 

(Textile 
Exchange, 
2014) 

Ecoinvent v3.3, 
2016 

5% of the water use is blue water 
(irrigation), based on the total amount of 
15,000 kg/kg fibre which is 750 kg/kg 
fibre.  

Water, 
green water 

Water, rain  14,250 [kg/kg 
fiber] 

(Textile 
Exchange, 
2014) 

Ecoinvent v3.3, 
2016 

Total water use for organic cotton 
cultivation is 15,000 kg/kg fibre according 
to Textile exchange (2014). 95% is green 
water (rain, groundwater, etc), which is 
14,250 kg/kg fibre.  

Diesel  Diesel {RoW}| 
petroleum refinery 
operation | Alloc 
Def, U  

0.27 [kg/kg 
fiber] 

(Textile 
Exchange, 
2014) 

Ecoinvent v3.3, 
2016 

This is the diesel used in machinery used 
for the irrigation process based on Textile 
Exchange (2014). Calculated from 500 kg 
diesel per ha irrigated land.  

Electricity  Electricity, low 
voltage Diesel {TR}| 
electricity voltage 
transformation from 
medium to low 

5.78 [MJ/kg 
fiber] 

(Textile 
Exchange, 
2014) 

Ecoinvent v3.3, 
2016 

Electricity used for the irrigation process 
based on Textile Exchange (2014). 
Calculated from 10,600 MJ per ha 
irrigated land.  
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voltage | Alloc Def, U  
Harvest  Yield cotton 

fibre 
 1088 [kg/ha] (Textile 

Exchange, 
2014) 

Ecoinvent v3.3, 
2016 

See Appendix C.2 for the relationship 
between the output of fibre and seed.  

Gin  Electricity  Electricity, low 
voltage Diesel {TR}| 
electricity voltage 
transformation from 
medium to low 
voltage | Alloc Def, U 

0.6  [MJ/kg 
fiber] 

(Textile 
Exchange, 
2014) 

Ecoinvent v3.3, 
2016 

The ginning process requires electricity 
and the amount is based on Textile 
Exchange (2014).  

 

Appendix C.2: Inventory data: Allocation at the gin 
The allocation method used for the conventional cotton cultivation at the gin is economic allocation. Therefore, economic allocation is used for 
the organic system as well, to remain consistency. According to Textile Exchange (2014) the cotton lint is allocated to 84% and the cotton seed 
16% using economic allocation.  
 
Output   Amount  Unit  Percent Reference  

Cotton lint  1088 [kg/ha] 84 (Textile Exchange, 2014) 

Cotton seed  207.2  [kg/ha] 16 (Textile Exchange, 2014) 
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Appendix C.3 Inventory data collection regarding electricity and water from Company C and Company D.  

Appendix C.3.1 Electricity consumption by Company C and D for the production of Jay Solid Stretch.  
Company  Total annual 

production 
Total annual 
consumption [kWh] 

Source of energy  Total annual production of 
Jay Solid Stretch 

Consumption for one pair [kWh] 

Company C Unknown Unknown Unknown Unknown Unknown 
Company D 550,000 3,400,000 Natural gas  11,000 1.55 

Appendix C.3.2 Water consumption by Company C and D for the production of Jay Solid Stretch.  
Company  Total annual production Total annual consumption 

[m3] 
Total annual production of Jay Solid 
Stretch 

Consumption for one pair 
[m3] 

Company C Unknown Unknown Unknown Unknown 
Company D 550,000 130,000 11,000 0.059 
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Appendix C.2: Inventory data: Fabric manufacturing for Jay Solid Stretch by Company C  

For the manufacturing of the woven textile used to produce the jeans an already existing dataset was used. This dataset converts cotton fibre to 
woven fabric and uses global average data in the processes. The dataset is altered to reflect the energy consumption and water consumption used 
by Company C. However, no specific data regarding water and electricity consumption was available and therefore the water consumption was 
not altered from the existing dataset. For electricity, the type of electricity chosen was Turkish electricity mix, since the production is done in 
Turkey and the amount is assumed to be the same as for Company A, which manufactures the fabric for Jay Devout.  
  
Input Process Amount 

per FU 
Unit Reference  Reference 

(SimaPro) 
Dataset Motivation  

Production 
of woven 
textile  

Spinning 
Weaving 
Dyeing 
Finishing 

0.49962 [kg]  Ecoinvent 
v3.3, 2016 

Textile, woven cotton 
{GLO} |production | Alloc 
Def, U 

The amount takes cutting waste of 
12.5% into account, therefore the 
amount of fabric being produced is 
0.45 kg * 1,125  0,506 kg. 
 
This dataset includes the processes 
required to make the woven fabric, 
including the dyeing. No specific 
colour is mentioned however, so 
standard textile dye is assumed to 
included. 

Packaging: 
Paper roll  

Material 0.00400 [kg] Company C, 2019 Ecoinvent 
v3.3, 2016 

Kraft paper, unbleached 
{GLO} |market for | Alloc 
Def, U 

The packaging is made from 
recycled paper and consists of rolls 
that the fabric is rolled onto. 2 
grams per kg of fabric is used for 
the rolls. No recycled paper was 
available in Ecoinvent, therefore 
kraft paper was used in the 
modelling.  

Process  0.00400 [kg] Company C, 2019 Ecoinvent 
v3.3, 2016 

Carton board box 
production, with offset 
printing {GLO} |market 
for | Alloc Def, U 

2 grams per kg of fabric is used for 
the rolls. The dataset chosen was 
the closest to paper rolls as 
possible, even though this dataset 
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is card board box production.   
Altered data 
Input  Process  Amount  Unit  Reference  Reference 

(SimaPro) 
Dataset Motivation  

Electricity  Turkish 
electricity 
mix  

21 MJ Company C, 
2019; Company 
A, 2019 

Ecoinvent 
v3.3, 2016 

Electricity, low voltage 
{TR} |market for | Alloc 
Def, U 

The location of the facility is known 
to be in Turkey, and the origin of 
the electricity is unknown. 
Therefore, Turkish electricity mix 
was used and the amount is the 
same as Company A uses.  

 

Appendix C.3: Inventory data: Production of jeans Jay Solid Stretch by Company D  
No dataset for the production of garments was available in Ecoinvent 3.3 (2016) and therefore a simplification was made where the inputs of 
electricity, water and packing material represents the processes of cutting, sewing, washing and packing.  
 
Created dataset: Production of garment 
Input  Process Amount 

per FU 
Unit Reference  Reference 

(SimaPro) 
Dataset  Motivation  

Zipper  Material: 
Steel  

0.013 [kg] Roos et al, 
2015 

Ecoinvent v3.3, 
2016 

Steel, low-alloyed {GLO} | 
market for | Alloc Def, U 

The zipper is made from an 
unknown metal, assumed to be 
steel. The weight is based on Roos 
et al, (2015) where the zipper used 
for jeans has the weight of 19 
grams.  

Process: 
Metal 
working  

0.013 [kg] Roos et al, 
2015 

Ecoinvent v3.3, 
2016 

Metal working, average for 
metal product manufacturing 
{GLO} | market for | Alloc Def, 
U 

The process of which the zipper is 
produced was chosen as an 
average, since no other 
information was available. The 
weight is based on Roos et al 
(2015), where the zipper used for 
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jeans has the weight of 19 grams. 
Button  Material: 

steel  
0.019 [kg] Roos et al, 

2015 
Ecoinvent v3.3, 
2016 

Steel, low-alloyed {GLO} | 
market for | Alloc Def, U 

The button is made from an 
unknown metal, assumed to be 
steel. The weight is based on Roos 
et al (2015), where the button used 
for jeans has the weight of 13 
grams. 

Process: 
Metal 
working  

0.019 [kg] Roos et al, 
2015 

Ecoinvent v3.3, 
2016 

Metal working, average for 
metal product manufacturing 
{GLO} | market for | Alloc Def, 
U 

The process of which the button is 
produced was chosen as an 
average, since no other 
information was available. The 
weight is based on Roos et al 
(2015), where the button used for 
jeans has the weight of 13 grams. 

Electricity Natural gas  1.55  [kWh] Company D, 
2019 

Ecoinvent v3.3, 
2016 

Electricity, high voltage {TR} 
|electricity production, 
natural gas, conventional 
power plant | Alloc Def, U 

The electricity consumption is 
based on the total consumption 
per year of 3,400 MWh and the 
total production of the Jay Solid 
Stretch of 2%.  

Water  Softened 
water 

59 [kg] Company D, 
2019 

Ecoinvent v3.3, 
2016 

Water, completely softened, 
from decarbonised water, at 
user {GLO} |market for | Alloc 
Def, U 

The water is used for the washing 
included in the finishing process. 
The water used for this is softened 
based on information from 
Company D (2019).  

Packaging: 
Paper box  

Material: 
Kraft paper  

0.065 [kg] Company D, 
2019; 
Tingstad, n.d-
b; J.Lindeberg, 
2019 

Ecoinvent v3.3, 
2016 

Kraft paper, bleached {RoW}| 
production | Alloc Def, U 
 
 

 

20 jeans are assumed to be 
packaged in each box and gives the 
weight of: 
 1.3 kg/20 = 0.065 kg per jeans. The 
weight is based on Tingstad (n.d-b), 
which is a website that sells paper 
boxes.  

Process: 
Carton box 

0.065 [kg] Qualified 
guess  

Ecoinvent v3.3, 
2016 

Carton box production, with 
offset printing {GLO}| market 

The exact process of which the 
carton box is produced is unknown, 
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production  for | Alloc Def, U therefore the chosen process is 
assumed. 

Appendix C.4: Inventory data: Transport of Jay Solid Stretch  
All transport used in the life cycle of the Jay Solid Stretch is compiled in the table below. Distances measured in kgkm and the chosen dataset is 
shown. Google maps are used to calculate the distances and some distances are approximate since the exact location is not always known. The 
exact maps used to measure the distances are shown in Appendix F.  
Life cycle 
phases  

Input Weight 
distance 
[kgkm] 

Reference Reference 
(SimaPro) 

Dataset Motivation  

Fabric 
manufacturing 
to jeans 
production 

Shipping method: 
Truck  
 
Origin: Kayseri, Turkey  
 
Destination: Istanbul, 
Turkey 

366.90 Company C, 2019; 
Company D; 
Google, n.d.-c. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

This transport is from Company C in 
Kayseri, Turkey where the fabric is 
woven to Company D in Istanbul, 
Turkey where the garment is made. 
The distance in the unit kgkm is 
calculated from the weight of the 
fabric plus packaging 
(0.47025+0.0044) times the 
distance of 773 km. 

Button and 
zipper  

Shipping method: 
Truck  
 
Origin: Italy  
 
Destination: Istanbul, 
Turkey 

78.43 
 

von Feilitzen, 2019; 
Google, n.d.-j. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

The buttons and zippers used for 
the Jay Solid Stretch are 
transported from Italy, based on 
information from J.Lindeberg (von 
Feilitzen, 2019) 

Jeans 
production to 
storage  

Shipping method: 
Truck  
 

1518.74 Company D, 2019; 
DHL, 2019; Google, 
n.d.-d. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 

This transport is between the 
facility of Company D in Istanbul, 
Turkey and the storage facility 
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Origin: Istanbul, 
Turkey 
 
Destination: Borås, 
Sweden 

for | Alloc Def, U Texport outside of Borås, Sweden. 
The distance in the unit kgkm is 
calculated from the weight of the 
jeans plus packaging (0.45+0.065) 
times the distance of 2949 km. 

Storage to 
user  

Shipping method: 
Truck 
  
Origin: Borås, Sweden 
 
Destination: 
Stockholm, Sweden 

227.15 DHL, 2019; Google, 
n.d.-e. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

This transport is between the 
storage facility Textport outside of 
Borås to the customer in 
Stockholm. The distance in the unit 
kgkm is calculated from the weight 
of the jeans plus packaging 
(0.45+0.035+0.065) times the 
distance of 227.15 km. 

User to 
incineration 

Shipping method: 
Truck  
 
Origin: Stockholm, 
Sweden  
 
Destination: Högdalen, 
Sweden 

4.905 Fortum, 2019; 
Google, n.d.-f. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

The incineration is done in a 
Municipal Solid Waste power plant 
in Högdalen. The distance in kgkm 
is calculated from the distance in 
km and the weight of the jeans 
being 0.45 kg * 82%.  

User to reuse 
abroad  

Shipping method: 
Truck  
 
Origin: Stockholm, 
Sweden  
 
Destination: 
Bucharest, Romania  

1251 SMED, 2016; 
Google, n.d.-h. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

The reuse in this study is done in 
Bucharest, Romania. The distance 
in kgkm is calculated from the 
distance in km and the weight of 
the jeans being 0.45 kg * 11%.  
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User to 
recycling  

Shipping method: 
Truck  
  
Origin: Stockholm, 
Sweden 
 
Destination: 
Ahrensburg, Germany 

429.3 I:CO, 2018; Google, 
n.d.-g. 

Ecoinvent v3.3, 
2016 

Transport, freight, lorry 
16-32 metric ton, 
EURO4 {GLO}| market 
for | Alloc Def, U 

The recycling in this study is done in 
Ahrensburg, Germany. The distance 
in kgkm is calculated from the 
distance in km and the weight of 
the jeans being 0.45 kg * 3%. 

Total:  3876.43  

Appendix D: Inventory data: Storage and Use  

In this section, data regarding the storage and user phase are presented. The storage and user phase are assumed to be the same for Jay Devout 
and Jay Solid Stretch and are therefore modelled the same for the two jeans.  

Appendix D.1: Inventory data: Storage 

The storage data is based on information provided by DHL, the company that owns the storage facility and contact with J.Lindeberg (DHL, 
2019; von Feilitzen, 2019). The storage facility is located outside of Borås and is 57,000 m2. 
 
Process Input Amount   Unit Reference  Reference 

(SimaPro) 
Dataset Motivation 

Electricity  Swedish 
electricity 
mix  

0.063 [kWh] DHL, 2019 Ecoinvent v3.3, 
2016 

Electricity, low 
voltage {SE}| market 
for | Alloc Def, U 

The electricity is calculated from the 
annual electricity consumption of the 
storage facility and the total amount 
of products stored in the facility. The 
electricity consumption is highly 
approximate but due to lack of more 
specific data, this method is used to 
obtain the electricity consumption. 
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Packaging: 
Polybag    

Material: 
Polyethylene  

0.035 [kg]  J.lindeberg, 
2019; von 
Feilitzen, 2019; 
Tingstad, n.d-a.   

Ecoinvent v3.3, 
2016 

Packaging film, low 
density, 
polyethylene 
{RoW}| production 
| Alloc Def, U 

The packaging is a polybag and one 
pair of jeans are packed in each bag. 
The weight is based on Tingstad (n.d-
a), which is a website that sells 
polybags.  

Process: 
Extrusion  

0.035 [kg] Qualified guess  Ecoinvent v3.3, 
2016 

Extrusion, plastic 
film {RER}| 
production | Alloc 
Def, U 

The exact process of which the 
polyethylene bag is produced is 
unknown, therefore the chosen 
process is assumed. 

Packaging: 
Paper box  

Material: 
Kraft paper  

0.065 [kg] J.lindeberg, 
2019; von 
Feilitzen, 2019; 
Tingstad, n.d-a.   

Ecoinvent v3.3, 
2016 

Kraft paper, 
bleached {RoW}| 
production | Alloc 
Def, U 

20 jeans are assumed to be packaged 
in each box and gives the weight of: 
 1.3 kg/20 = 0.065 kg per jeans. The 
weight is based on Tingstad (n.d-b), 
which is a website that sells paper 
boxes.  

Process: 
Carton box 
production  

0.065 [kg] Qualified guess Ecoinvent v3.3, 
2016 

Carton box 
production, with 
offset printing 
{GLO}| market for | 
Alloc Def, U 

The exact process of which the paper 
box is produced is unknown, therefore 
the chosen process is assumed.  

 

Appendix D.2: Inventory data: User phase  

The inputs in the user phase is presented below. The processes included in the user phase is washing and drying of the jeans. The amount of 
washing detergent, electricity and water for the washing process is based on a 5-8 L washing machine. The drying process data is based on a 
standard drying machine. All numbers are calculated for the FU, which includes the jeans being washed and dried 20 times during their life time.  
User phase  Process  Amount 

per FU 
Unit  Reference  Reference 

(SimaPro) 
Dataset Motivation 

Washing  Laundry 0.0475  [kg] (Saouter & van Ecoinvent v3.3, Washing Detergent The amount per washing cycle used is based 
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detergent  Hoof, 2002; 
Roos., et al., 
2015; Via, 
2019) 

2016 (Created dataset) on Via (2019), for a standard powder 
detergent. 75 ml is recommended for a wash 
of 8 kg, 20 washes of the jeans (0.45 kg) 
gives: 20*0.45 = 9 kg. Since this is close to 8 
kg, 75 ml is assumed to be used for the 
entire life cycle.  

Electricity  1.32 [kWh] Pakula & 
Stamminger, 
2010 

Ecoinvent v3.3, 
2016 

Electricity, low 
voltage {SE}| market 
for | Alloc Def, U  

The electricity per washing cycle used is 0.95 
kWh based on Pakula & Stamminger (2010), 
calculated for a 5-8 kg washing machine, 
average 6.5 kg is used to get a more exact 
value.  

Water 83.07 [kg] Pakula & 
Stamminger, 
2010 

Ecoinvent v3.3, 
2016 

Tap water {Europe 
without 
Switzerland}| 
market for | Alloc 
Def, U  

Water per wash cycle is 60 L based on Pakula 
& Stamminger (2010), calculated for a 5-8 kg 
washing machine, average 6.5 kg is used to 
get a more exact value. 

Drying  Electricity  4.65 [kWh] (Pricewaterhou
seCoopers, 
2009) 
 p. 223 

Ecoinvent v3.3, 
2016 

Electricity, low 
voltage {SE}| market 
for | Alloc Def, U 

Electricity for one drying cycle of 3.36 kWh is 
used, based on PricewaterhouseCoopers 
(2009).  

 

Appendix D.3 Inventory data: Washing detergent composition  
The dataset for the washing detergent was created based on data from Roos et al, (2015) and Saoter & van Hoof (2002). Roos et al (2015) 
includes the modelling of the detergent done in GaBi and has similar datasets as Ecoinvent 3.3 (2016). Roos et al, (2015) has done an LCA 
which includes the modelling of washing detergent and is based on Swedish data. Therefore, the same type of detergent is assumed to be used in 
this study. The total amount of washing detergent per FU is assumed to be 47.5 grams.  
 
Created dataset: Washing detergent 
Input 
detergent 

Mass 
percent 

Dataset Amount 
per FU 

Unit  Reference  Reference 
(SimaPro) 

Motivation  

Zeolite 20.1 Zeolite, powder {GLO}| 10.45 [g] Roos et al, 2015; Ecoinvent v3.3, 22 grams per 100 gram of washing 
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market for | Alloc Def, 
U 

Saoter & van 
Hoof, 2002. 

2016 detergent is used to calculate the 
amount.  

Na-Silicate 
powder 

3 Sodium silicate, spray 
powder, 80% {GLO}| 
market for | Alloc Def, 
U 

1.425 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 

3 grams per 100 gram of washing 
detergent is used to calculate the 
amount. 

Citric acid 5.2 Citric acid {GLO}| 
market for | Alloc Def, 
U 

2.85 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 

6 grams per 100 gram of washing 
detergent is used to calculate the 
amount. 

Perborate 
mono 
hydrate 

8.7 Sodium perborate, 
monohydrate, powder 
{GLO}| market for | 
Alloc Def, U 

4.275 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 

9 grams per 100 gram of washing 
detergent is used to calculate the 
amount. 

Perborate 
tetra hydrate 

11.5 Sodium perborate, 
tetrahydrate, powder 
{GLO}| market for | 
Alloc Def, U 

5.7 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 

12 grams per 100 gram of washing 
detergent is used to calculate the 
amount. 

AE11-PO, 
AE7-pc, LAS-
pc 

13.8 Ethoxylated alcohol 
(AE11) {RER}| market 
for | Alloc Def, U 

6.65 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 

14 grams per 100 gram of washing 
detergent is used to calculate the 
amount. 

Water 14.2 Water, ultrapure 
{GLO}| market for | 
Alloc Def, U 

7.125 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 

15 grams per 100 gram of washing 
detergent is used to calculate the 
amount. 

Sodium 
carbonate 

17 Limestone, crushed, 
washed {RoW}| 
market for limestone, 
crushed, washed | 
Alloc Def, U 

8.55 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 

18 grams per 100 gram of washing 
detergent is used to calculate the 
amount. 

Sodium 
sulfate  

0.4 Sodium persulfate 
{GLO}| market for | 
Alloc Def, U 

0.475 [g] Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

Ecoinvent v3.3, 
2016 
 

1 gram per 100 gram of washing 
detergent is used to calculate the 
amount. 

Antifoam - Not available in -  Roos et al, 2015; - - 
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S1.2-3522 Ecoinvent.  Saoter & van 
Hoof, 2002. 

FWA DAS-1 - Not available in 
Ecoinvent. 

-  Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

- - 

Polyacrylate  - Not available in 
Ecoinvent. 

-  Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

- - 

Protease  - Not available in 
Ecoinvent. 

-  Roos et al, 2015; 
Saoter & van 
Hoof, 2002. 

- - 

Packaging  
Input  Amount [g] 

per kg 
detergent  

Dataset Amount 
per FU 

Unit  Reference  Reference 
(SimaPro) 

Motivation  

Paper  2.17  Kraft paper, 
unbleached {RER}| 
market for | Alloc Def, 
U 

1.03075 [g] Roos et al, 2015 Ecoinvent v3.3, 
2016 
 

21.7 g per kg detergent is used to 
calculate the amount per FU 

Corrugated 
cardboard  

10.82  Corrugated board box 
{RER}| market for | 
Alloc Def, U 

5.1395 [g] Roos et al, 2015 Ecoinvent v3.3, 
2016 
 

108.2 g per kg detergent is used to 
calculate the amount per FU 

Process 
energy  

250  Electricity high voltage 
{SE}| market for | 
Alloc Def, U 

118.75 [kJ] Roos et al, 2015 Ecoinvent v3.3, 
2016 
 

2.5 MJ per kg detergent is used to 
calculate the amount per 100 g 
detergent.  
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Appendix E: Inventory data: End-of life  
The end-of life data is based on three reports made by SMED (2014; 2016; 2018) made for the Swedish Environmental Protection Agency. The 
amount of the jeans that is incinerated, reused in Sweden, reused abroad and recycled is modelled for one pair of jeans, since that is the FU.  

Appendix E.1 Inventory data: Incineration  
The incineration process is done in the incineration plant in Högdalen, which incinerates municipal solid waste. This plant is used since it is the 
closest to Stockholm and it was used to calculate the heat and electricity produced in the process of incinerating textiles.  
 
Process  Amount 

per FU 
Unit  Reference  Reference (SimaPro) Dataset  Motivation 

Incineration  0.369 [kg] SMED, 2014; 
SMED, 2016; 
SMED, 2018 

Ecoinvent v3.3, 2016 Textile Incineration: 
Municipal solid waste (waste 
scenario) {SE}| treatment of 
municipal solid waste, 
incineration | Alloc Def, U 

The weight is based on the weight of 
the jeans and that 82% of the jeans 
are incinerated with household waste. 

Avoided burdens   
Electricity  1.72 [MJ/kg] Pyromex, n.d.; 

Mrus & 
Prendergast, n.d.; 
Malinauskaite et 
al, 2017; Fortum, 
2019.  
 

Ecoinvent v3.3, 2016 Electricity, high voltage {SE}| 
market for | Alloc Def, U 

The electricity produced when textiles 
are incinerated are calculated based 
on data from Fortum (2019). 
Calculations can be found in Appendix 
G.  

Heat  19.01 
 

[MJ/kg] Pyromex, n.d.; 
Mrus & 
Prendergast, n.d.; 
Malinauskaite et 
al, 2017; Fortum, 
2019.  
 

Ecoinvent v3.3, 2016 Heat, for reuse in municipal 
solid waste incineration only 
{SE}| market for | Alloc Def, 
U 

The heat produced when textiles are 
incinerated are calculated based on 
data from Fortum (2019). Calculations 
can be found in Appendix G.  
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Appendix E.2 Inventory data: Reuse in Sweden  
The reuse in Sweden scenario  
Process  Amount per 

FU 
Unit  Reference  Reference (SimaPro) Motivation 

Reuse  0.018 [kg] SMED, 2014; SMED, 2016; 
SMED, 2018 

Ecoinvent v3.3, 2016 The weight is based on the weight of the jeans 
and that 3% of the jeans are reused in Sweden. 

 

Appendix E.3 Inventory data: Reuse abroad   
Process  Amount per FU Unit  Reference Reference (SimaPro) Motivation 
Reuse  0.0495 [kg] SMED, 2014; SMED, 

2016; SMED, 2018 
Ecoinvent v3.3, 2016 The weight is based on the weight of the jeans and 

that 11% of the jeans are reused abroad.  
 

Appendix E.4 Inventory data: Recycling of fabric  
Process  Amount 

per FU 
Unit  Dataset Reference Reference 

(SimaPro) 
Motivation  

Recycling  0.0135 [kg] - SMED, 2014; 
SMED, 2016; 
SMED, 2018 

Ecoinvent v3.3, 
2016 

The weight is based on the weight of the jeans and 
that 4% of the jeans are recycled. 

Electricity  0.29 [MJ] Electricity, low 
voltage {DE}| 
market for | 
Alloc Def, S 

Company A, 2019 Ecoinvent v3.3, 
2016 

The electricity used for the recycling process is, due 
to lack of other information, based on the average 
electricity consumption from Company A and 
Company C. However, they are modelled with the 
same electricity consumption. Since many steps of 
the processes are similar between the recycling 
process and the making of the fabric for the jeans, 
the data from the making of the fabric is used.  

Water 0.82 [kg] Tap water 
{GLO}| market 

I:CO, 2018; 
Company A, 2019 

Ecoinvent v3.3, 
2016 

The water used for the recycling process is, due to 
lack of other information, based on the average 
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group for | Alloc 
Def, U 

water consumption from Company A and Company 
C. Since many steps of the processes are similar 
between the recycling process and the making of 
the fabric for the jeans, the data from the making 
of the fabric is used. 

Appendix E.5 Inventory data: Recycling of metal  
Process  Amount per FU  Dataset  Reference  Reference SimaPro  Motivation  
Recycling  0.032 

 
Steel and iron (waste 
treatment) {GLO}| 
recycling of steel and 
iron |Alloc Def, U 

-  Ecoinvent v3.3, 2016  
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Appendix F. Calculations on heat and electricity from incineration of 
textiles 
 
Högdalen 
Heat produced annually: 2.174 GWh/year 
Electricity produced annually: 197 GWh/year 
Kg incinerated at Högdalen: 700,000,000 kg/year 
Based on Fortum (2019) 
 
GWh to MJ  
Heat: 2.174 GWh/year *3,600,000 = 7,826,400,000 MJ/year 
El: 197 GWh/year *3,600,000 = 709,200,000 MJ/year 
 
Heat value for municipal solid waste (MSW): 10 MJ/kg based on Malinauskaitea et al, (2017).  
 
10 MJ/kg * 700,000,000 kg/year = 7,000,000,000 MJ/year  
 
Heat/electricity per kg MSW 
Heat: 7,826,400,000 MJ/year / 700,000,000 kg = 11.18057 MJ/kg  
El: 709,200,000 MJ annually / 700,000,000 kg =1.01314 MJ/kg  
 
Textile heat value: 17 MJ/kg (average). Heat value of textiles based on data from Pyromex (n.d.) and 
Mrus & Prendergast (n.d.) 
MSW and Textile heat value relationship: 1:1.7  
 
Heat/electricity per kg textile  
Heat: 11.18057 MJ/kg * 1.7= 19.0069 MJ/kg  
El: 1.01314 MJ/kg * 1.7= 1.7223 MJ/kg  
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