
 

 

 

 
 
 

 
 
 

Mistra Future Fashion – 

 

Review of Life Cycle Assessments of Clothing 
 
 
21 October 2010 
 
Dr Adrian Chapman, Oakdene Hollins Research & Consulting 
 
 
 
Mistra has commissioned this report in the planning process of a new research 

programme 

  



   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A report for 
MISTRA 

 
July 2010

Review of 
Life Cycle Assessments of Clothing 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This report has been prepared by:  Dr Adrian Chapman 
 
 
Checked as a final copy by:  Katie Deegan 
 
 
Reviewed by:   Nick Morley 
 
 
Date:    6 July 2010 
 
 
Contact:     adrian.chapman@oakdenehollins.co.uk 
 
 
File reference number:  MIST01 232 LCA review.doc 

 
 
 
 
 
 
 
Oakdene Hollins provides clients with these services: 
● Modelling and impact assessment 
● Programme management and evaluation 
● Project management 
● Ecolabelling advice 
● Carbon footprinting 
● Life cycle assessment 
● Policy and strategy development 
● Lean manufacturing 
● Economic analysis 
● Market appraisal. 

 
For more information visit www.oakdenehollins.co.uk 
 
Oakdene Hollins is registered to ISO 9001:2008 
 

 
 
 
We print our reports on Ecolabel paper 

 



  

  For MISTRA 

(Empty page) 
 

  



  

For MISTRA   

Contents 

1 Abstract 1 

2 Introduction 2 
2.1 Summary 2 
2.2 Background 2 

3 Life Cycle Assessments 3 
3.1 The LCA Process 3 

4 Methodology 5 
4.1 Methodology 5 

5 LCA Studies 6 
5.1 The Environmental Impacts of Textile Manufacture 6 
5.2 Summary of Clothing LCA Studies 8 
5.3 Collation of LCA data 12 

6 Discussion 15 
6.1 Production 15 
6.2 Use 15 
6.3 Other stages 16 
6.4 Disposal/End of Life 16 

7 Conclusions 17 

8 Recommendations 18 
 
  



  

  For MISTRA 

Glossary 

CO2e Carbon dioxide equivalents  
GJ GigaJoule 
LCA Life cycle assessment 
MJ MegaJoule 
PAS Publicly available specification 
PLA Polylactic acid 
PTT Polytrimethylene terephthalate 
 
 
Units Conventional SI units and prefixes used throughout: {k, kilo, 1000} {M, mega, 1,000,000} {G, giga, 
109} {kg, kilogramme, unit mass} {t, metric tonne, 1000 kg} 
 
 



  

For MISTRA  1 

1 Abstract 

 
It is well documented that clothing has a high 
environmental footprint relative to many other 
types of product.  Therefore, measuring the size 
of an item of clothing’s footprint, and assessing 
the major contributors to it, is a valuable 
exercise.  This information helps to develop an 
understanding of the impact of these items on 
the environment, and can indicate how these 
impacts could be lowered.  One method of 
calculating this footprint is to perform a lifecycle 
assessment (LCA).  LCAs provide a 
comprehensive evaluation of the environmental 
impacts associated with the existence and use 
of a product.  This document reviews LCA 
studies available for clothing items to assess the 
current extent of information and to uncover 
gaps in knowledge in this area. 
 
Initially various LCA studies for clothing were 
identified.  These assessments measured the 
overall environmental footprint for clothing 
using a variety of impact factors; for instance, 
the primary energy consumption, or ecotoxicity.  
The information gathered from these studies 
was then compared to identify the common 
themes and the lifecycle stages with high and 
low impact.  Where possible the LCA data for 
primary energy consumption (the most 
commonly reported impact) were refined to 
allow comparison between the different studies 
and the individual processes involved in the 
lifecycle of clothing.   
 
Overall, it was found that the data available 
from clothing LCAs were variable, and limited to 

clothing made from a relatively small number of 
textiles.  It was also found that there was little 
consistency between the studies, which made 
comparison and identification of trends difficult.  
Many assumptions are made about the lifecycle, 
particularly for activities in the consumer use 
phase such as the frequency and temperature of 
washing.  However, it was clear from these 
studies that the consumer use phase made the 
main contributions to most environmental 
indicators, with the production phase 
accounting for most of the remainder.  Other 
activities such as transport, storage and end of 
life typically had a small influence in the overall 
figures.  The largest interventions identified as 
having a positive effect were: influencing 
consumer habits to decrease the impact of 
laundering, and adopting more efficient 
practices in textile and clothing production.   
 
The recommendations arising from this study 
primarily focus on improving the consistency 
and reliability of both the source data and the 
reported LCA data.  Expanding the range of 
garments and constituent textiles modelled 
would also allow a greater level of comparison 
between different products.  These measures 
would greatly expand the information available 
about the different impacts arising from 
clothing, allowing more informed decisions to 
be made about manufacturing, use and end of 
life. 
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2 Introduction 

 

2.1 Summary 

This report has been commissioned by MISTRA 
to identify, review and analyse existing life cycle 
assessments (LCAs) for clothing products.  
Information has been gathered from publically 
available studies and collated to draw 
conclusions about the environmental impacts of 
clothing lifecycles, and provide insight into the 
source of major impacts for different clothing 
types and products.  Gaps in the information 
provided by these studies have also been 
identified. 
 

2.2 Background 

Clothing is an important part of everyday life, 
both in function and for fashion.  A recent study 
of European countries found that clothing 
accounted for around 3% of all expenditure on 
consumer products: this spend is on a similar 
level to health and communication products 
[Tukker 2006].  The same study analysed high 
level environmental impact data for these 
product groups.  In general, clothing was found 
to have proportionally higher impacts than most 
other product groups.  These disproportionate 
impacts demonstrate the importance of 
characterising and understanding the 
environmental consequences arising from 
clothing.   
 
In general, clothing items are principally 
manufactured from textiles.  It is widely 
acknowledged that the production of many 
textiles results in a larger environmental impact 
when compared to other materials.  Many LCA 
studies have investigated the environmental 
impact of textile production, and many reviews 
can be found [Defra 2010, McGill 2009, Dahllöff 

2003, 2004, DEPA 1997].  LCAs of textiles 
typically follow a cradle-to-gate type 
methodology.  The final results of this process 
describe the impacts of a certain quantity 
(typically 1kg) of the textile studied prior to 
further processing into an end product.  Though 
this is useful, as it allows comparison between 
different types of textile, it does not provide a 
complete account of the overall environmental 
impacts associated with the full life of a textile-
based product such as clothing.   
 
To assess the total environmental impact of any 
product, a full cradle-to-grave study must be 
conducted.  This type of study includes all stages 
of a product’s lifespan.  In the case of clothing, 
the initial stages of manufacture for common 
textiles are relatively well characterised, as 
described above.  By contrast, fewer data are 
available for other, less common textiles or 
other stages of the clothing lifecycle such as 
garment manufacture, consumer use or 
disposal/end-of-life.  Fully characterising these 
stages is important as these data must still be 
accurate in order to generate reliable LCA data.  
Therefore, understanding the current extent of 
clothing LCA data and finding gaps in knowledge 
will provide useful information about where 
future efforts should focus to maximise impacts.   
 
Within this review the primary LCAs discussed 
are those which are based on clothing items.  
For the purposes of this report these items can 
be considered as apparel for every day use (such 
as T-shirts, blouses and jackets).  Data for items 
such as towels, sheets, hospital gowns and 
carpets are available but is not discussed here as 
they are outside of the remit of this study. 
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3 Life Cycle Assessments 

 

3.1 The LCA Process 

A life cycle assessment is a process which 
provides a comprehensive evaluation of the 
environmental impacts associated with the 
existence and use of a product or service.  As 
such, in an LCA all phases of a product’s life are 
taken into account including manufacturing, use 
and disposal, i.e. cradle-to-grave.  Variants on 
this methodology do exist, as in some cases a 
full LCA is not appropriate or desirable.  For 
example measuring the impact of manufacture 
is also common, i.e. cradle-to-gate. 
 
While a complete description of the LCA process 
is not required here, by way of introduction a 
brief outline of the ISO 14040 procedure is given 
here. 
 
Within the ISO 14040 definition the LCA 
methodology consists of 4 steps: 

1. Definition of goal and scope - Definition of 
the intended application (goal) and detail 
of the study (scope).  Included in this stage 
is definition of the system boundaries and 
functional unit.   

2. Inventory analysis – Modelling of the 
system and collection of appropriate data. 

3. Impact assessment – Use of model and 
data to evaluate the potential 
environmental impacts in chosen 
categories (e.g. CO2e, energy and 
ecotoxicity etc…). 

4. Interpretation - Analysis of major 
contributions and assessment of 
sensitivities.   

 
The information gathered during the first two 
stages can be represented by a life cycle model 
(Figure 1).  This simple model shows the system 
boundaries which define the scope of the LCA, 
the processes involved and the input and output 
flows for the lifecycle.  This provides an easy 
method to distinguish between the different 
processes involved in the life time of a product, 
allowing the identification of which stages 
contribute most to different impacts. 
 

Figure 1: Simple life cycle model of a cradle to 
grave assessment.   

 
 
The most important output of an LCA is typically 
the value or values generated during the impact 
assessment stage.  These are used to indicate 
the different environmental impacts for the 
functional unit modelled in the study.  The most 
commonly reported impacts are the carbon 
footprint in CO2e (as a measure of global 
warming potential) or primary energy, though 
others may be used in more comprehensive 
reports (these are described below).  By 
calculating the impact in this way a fair 
comparison between the environmental impacts 
of different product types can be made.  
Clothing and textiles are known to have a high 
environmental impact by mass in comparison to 
many other products.  Therefore comparison of 
existing LCAs will give an indication of which 
types of clothing result in the largest 
environmental impacts.   
 
Detailed LCAs studies also provide data on the 
individual stages of the lifecycle.  These 
comprehensive studies can be used to inspect 
the different impacts associated with each 
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phase, and map changes resulting from different 
lifecycle scenarios.  Therefore these detailed 
data allow identification of where the largest 
impacts occur in a lifecycle, where potential 
savings could be found and also where further 
LCA data are needed to model further scenarios.   
 
One criticism of the LCA process is the necessary 
incorporation of all aspects of a lifecycle into a 
single, or a small number of, representative 
values.  This may cause certain impacts to be 
over looked or give unfair weighting to impacts 
of a certain type.  Therefore, to give a more 
comprehensive view, a growing number of 
indicators are now used to distinguish between 
different environmental impacts.  Some relevant 
examples are given below: 

 Primary energy – The balance of primary 
energy consumed during the production, 
use and disposal of a product.   

 Resource consumption – Consumption of 
raw materials: water usage is commonly 
reported in textile LCAs. 

 Greenhouse gas emissions – Reported in 
CO2e as a measure of impact on climate 
change.   

 Toxicological environmental impacts – Can 
be reported using several measures such as 
human toxicity, persistent toxicity, 
ecotoxicity, aquatic toxicity, eutrophication 
potential and others.   

 Solid wastes - A measure of the solid 
wastes produced during the lifecycle, this 
may also include a measure of the hazards 
of these wastes. 

 

Other measures have also been used in the 
wider LCA literature.  However, those described 
above are the most relevant to this work, and 
feature most commonly in the identified 
studies.   
 
Two other points are also worth mentioning at 
this point:  

 Conducting even a small LCA is a 
complicated procedure, and different 
studies may take different approaches, 
make different assumptions and use 
slightly different information if primary 
data are not available.  Therefore two 
seemingly identical studies may produce 
different results: however the 
discrepancy should not be large, and 
neither should necessarily be considered 
incorrect. 

 It is also of relevance to mention 
streamlined LCAs, as some of the studies 
analysed adopt this approach.  A full LCA 
should be as accurate as possible and all 
processes must be included.  However, 
this is highly time-consuming as the life 
cycle may include hundreds of processes, 
many of which make very minor 
contributions to the overall impact.  
Therefore, some studies are 
‘streamlined’ by omitting the smaller, 
less important processes.  The exact 
method used depends on the approach 
of the LCA study. 
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4 Methodology 

 

4.1 Methodology 

The initial focus of this work was to identify LCA 
studies which were broadly of relevance to this 
review.  These were located using from known 
reports, discussions with experts and internet 
and literature searching.   
 
This long list of data was then reviewed for 
relevance to this work.  Studies were included 
when they were found to model an item of 
clothing and provide data on the environmental 
impacts of a particular stage of an item of 
clothing’s lifecycle.  Further, less comprehensive 
data were also obtained for textiles.   
 
The LCA data were gathered from these short 
listed studies, along with any relevant details 
about the model and life cycle stages.  This 
resulted in a range of data from different 
models, reporting using various environmental 
impacts and different units.  Further information 
was also abstracted about the different 
scenarios modelled, conclusions reached and 
assumptions made for use in qualitative 
comparisons. 
 
To allow comparison between studies, the most 
commonly reported measure - energy 
consumption - was normalised for each study to 
measure the impact of item (or pack) of 
clothing.   
 
Where the data was sufficiently detailed, this 
information was further divided into four stages, 
roughly corresponding to the basic LCA model 
above: 

 Production – This incorporates all impacts 
associated with the acquisition of raw 

materials and product manufacturing.  
These data have been separated in some 
studies, and this is reflected in the 
summary data in the Appendix.  However, 
in the discussions below this is taken as a 
single figure to enable better comparisons.   

 Use – These are the impacts associated 
with consumer use.  For clothing this 
typically involves washing, drying and 
ironing.   

 Other impacts – These account for other 
activities such as transport, storage and 
retail.  These have been recorded where 
possible, however in some LCAs they have 
been incorporated as part of the other 
stages.   

 Disposal/end of life – This is the impact of 
the activities associated with the end of life 
of the item, for instance landfilling, 
incineration, reuse or recycling. 

 
Where possible data have been separated in this 
way: however the differences in reporting 
between studies precludes an entirely 
consistent separation of data. 
 
Manipulation of the data in this way provided a 
relatively consistent impact to be gathered from 
each report, allowing some degree of 
quantitative comparisons.   
 
The qualitative and quantitative comparisons 
were used to draw conclusions about the 
impacts of clothing and the quality of LCA data 
available.  This allowed recommendations to be 
made about ways of increasing the usefulness of 
these studies. 
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5 LCA Studies 

 
This section briefly describes the environmental 
impacts associated with clothing.  Initially 
various aspects of textile production are 
examined as background.  The identified LCA 
studies are then discussed individually, before a 
quantitative comparison between the most 
robust studies is made. 
 

5.1 The Environmental Impacts of 
Textile Manufacture 

Prior to discussing the LCA data for clothing it is 
useful to examine similar data for the 
production of textiles, as the type of textile used 
strongly influences the overall environmental 
impacts of clothing items.   
 
Clothing can be fabricated from many different 
textiles, which can consist of either natural or 
man-made fibres.  A recent review [Defra 2010] 
provides a good summary of many fibres types 
used for clothing items, categorised by their 
type (Table 1). 
 
Table 1: Categorisation of fibre types 

 Natural Man-made 

  
Re- 

generated 
Synthetic 

Ex
is

ti
n

g Cotton 
Flax (line) 

Silk 
Wool 

Viscose 

Acrylic 
Nylon 

Polyester 
 

Em
er

gi
n

g 

Flax (short) 
Hemp 
Jute 

Nettle 
Ramie 

Spanish Bloom 

Bamboo 
Lyocell 
Modal 

Soybean 

PLA 
PTT 

Source [Defra 2010] 

 
This primary categorisation is based on the 
source of the fibre.  Natural fibres, like cotton 
and wool, are derived from sources such as 
plants or animals, and do not require synthetic 
modification in their production into textiles.  By 
contrast, man-made fibres require synthetic 
modification in their production, as their 
starting materials are either not fibrous or 

otherwise not suitable for fibre or textile 
production.  These man-made fibre types can be 
further sub-divided into regenerateda and 
synthetic types, depending on the nature of the 
starting materials.  Synthetic fibres such as 
nylon are entirely artificially synthesized, 
typically from simple petrochemical starting 
materials.  Regenerated fibres are produced 
from natural sources of cellulose, such as wood 
pulp, which is then synthetically modified to 
produce fibres for use in textiles.  Making these 
distinctions is useful, as the type of fibre 
influences the overall environmental impact of 
textile production. 
 
The 2010 Defra study also distinguishes 
between ‘existing’ and ‘emerging’ fibre types.  
Existing fibres are well established and typically 
produced on a large scale.  The vast majority of 
clothing products are manufactured from these 
types of fibre.  Emerging fibres are less well 
recognised outside of niche uses, but many of 
them have been identified as having potential 
environmental or performance benefits over 
existing textiles.   
 
The comparatively minor status of emerging 
fibres reduces the quality and availability of LCA 
or similar data.  Therefore there are few 
comprehensive LCA studies available for textiles 
made from these fibres.  By contrast a much 
larger quantity of LCA data describes the 
production of existing textiles, as they form the 
majority of the textiles in clothing market.  For 
example the fibres used most predominantly in 
clothing are cotton and polyester, which 
account for 35% and 40% of the global clothing 
fibre market respectively.   
 
Table 2 summarises the primary energy and 
water consumption arising from the production 
of the most common clothing textiles, 
calculated using a cradle-to-gate methodology 
[Defra 2007]. 
 

                                                           
a These may also be referred to as semi-synthetic of cellulosic. 
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Table 2: Comparison of consumption figures for 
the production of common existing textiles 

Textile 
Energy 

consumption 
(per kg) 

Water 
consumption  

(l per kg) 

Cotton 49 MJ 7000 – 29000 

Wool 8 MJ 
125 and 5 to 40 

(scouring) 

Polyester 109 GJ n/a 

Viscose 71 MJ 640 
Source [Defra 2007] 

 
The data demonstrate that the naturally 
occurring textiles (cotton and wool) require 
considerably less energy per kilogram to 
produce than the synthetic textile polyester, as 
little or no energy-intensive synthetic processing 
is required in their production.  By contrast, the 
quantity of water consumed in the production 
of these natural fibres is considerably more, 
particularly when there is a need to water crops.  
This consumption value is also influenced by the 
climate and plant or animal which is farmed; 
therefore this value can vary enormously 
depending on the exact circumstances.  Clearly 
less or even no water is required for synthetic 
textiles as they are not reliant on plant growth.  
Viscose, a semi-synthetic regenerated textile, 
has consumption values roughly between those 
of synthetic and natural fibres.  This is 
unsurprising as viscose manufacture is reliant on 
a renewable source of cellulose requiring water, 
but also requires synthetic processing in its 
manufacture requiring energy.  However, 
neither of these is as intensive as the equivalent 
for natural or synthetic fibres.   
 
These consumption indicators are the most 
commonly reported for textiles production.  
However, these data only provide part of the full 
picture of the environmental impacts.  Other 
indicators such as ecotoxicity or land use also 
may be important.  For example, from these 
figures, wool production appears to be more 
environmentally friendly than cotton 
production.  However, sheep farming requires 
large areas of land and has many ecotoxicity 
impacts which are not taken into account by 
these two impact measures.  Therefore several 
impacts are often calculated as part of these 
studies, which can provide robust data to use or 
compare with clothing LCA studies reliant on 
existing textiles.   

 
Far less information is available for the 
emerging textiles, therefore performing a full 
cradle-to-gate LCA is difficult or impossible.  
However, a more recent study makes a 
qualitative comparison between common 
textiles, and emerging replacement textiles 
[Defra 2010]. 
 
This study is able to make a qualitative 
comparison of the impacts of these textiles and 
ranks them against each other using five key 
environmental factors: energy use, water use, 
greenhouse gases, waste water and direct land 
use.  These data are summarised in Table 3. 
 
Table 3: Ranking of textiles by different 
environmental impacts 

 
Source [Defra 2010] 

 
What is clear from these data is that no single 
fibre type offers the lowest environmental 
impact in all categories, demonstrating that 
compromises and comparisons are required 
when determining the fibre with the lowest 
impact.  The fibre types which have generally 
low rankings are the natural bast fibres obtained 
from hemp, ramie and nettle.  It is also 
noticeable that many of the existing fibres are 
ranked highly in several categories.  Whilst these 
data are not quantitative they give an indication 
of the possible environmental benefits of using 
one of the emerging fabrics as an alternative.   
 
Incorporating the data in this form into an LCA 
study is impossible as it is only comparative.  
More comprehensive studies of these less 
common textiles are required to provide the 
quantitative impacts required to include them in 
an accurate LCA.  Therefore there are significant 
knowledge gaps around the exact 
environmental profiles of these emerging 
fabrics.  Similarly there are few data on mixed or 
blended textiles, which have not been discussed 
here.  Again, calculating the environmental 
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impacts of these mixes would provide a better 
basis for inclusion LCA studies, and remove the 
need for assumptions or use of secondary data.  
Overall this would make these assessments 
more accurate and robust. 
 
As described above, emerging fibres have often 
been identified as being more environmentally 
friendly than existing fibres.  However, other 
factors such as economics, customer attitudes 
and desired fibre properties have limited the 
growth of the use of these textiles.  For 
example, consideration of the garment type is 
also necessary when looking to substitute fibres 
or textiles.  Existing fabrics may not have 
properties which can easily be replicated using 
any of the emerging textiles with better 
environmental credentials.   
 

5.2 Summary of Clothing LCA Studies 

A series of LCA studies of clothing items has 
been identified: these are described 
qualitatively below, with the most significant 
environmental indicators discussed.  Primary 
energy consumption is the main focus of many 
of these studies; therefore this value (or 
equivalent) has been identified for all studies: 
this is discussed quantitatively in section 5.3. 
 
Within each description a summary of the 
relevant parts of the lifecycle is given; however 
details such as the number or temperature of 
the washes are not described unless relevant.  
These specific data are available for study each 
in the Appendix. 
 

5.2.1 Environmental Assessment of Textiles, 
EDIPTEX, 2007 

This study by EDIPTEX provides the most 
comprehensive LCA information of clothing 
found.  This study was produced to test and 
demonstrate the ability of the organisation’s 
database and methodology, as well as to 
provide useful information on the lifecycles of 
several items of clothing.   
 
This study carried out full, cradle-to-grave LCAs 
for four clothing products; a T-shirt, a jogging 
suit, a work jacket and a blouse.  (LCAs are also 
available for two other items, a tablecloth and 
floor covering, but these are not discussed 
here).  These four garments were chosen for the 

study as they are all common clothing items, 
they are made from a variety of textiles and 
they are representative of production by the 
Danish textile industry.   
 
A comprehensive life cycle model is developed 
for each of these products including all phases in 
the raw materials acquisition, production, use 
and disposal.  Included in these data are a 
number of different scenarios which change 
certain details of the lifecycle (e.g. source of 
cotton and altering washing temperature from 
60oC to 40oC).  This provides data on the 
consequences of altering the lifecycle and 
identifies ways in which to minimise the various 
environmental impacts.   
 
The data collected for this study are 
comprehensive, with details such as pesticide 
run-off during cotton growing taken into 
account.  This detail, combined with the 
different scenarios, leads to a large number of 
impacts assessed for each garment, far beyond 
those seen for any other study, resulting in a 
wide-ranging environmental profile.   
 
A short summary is given below for each item of 
clothing, describing the largest influences on the 
environmental profile and interventions which 
have the potential to influence it.   
 
T-shirt: 
The T-shirt modelled consisted of 100% cotton, 
subjected to a typical use phase involving 
domestic washing and drying. 
 
A wide range of impacts were calculated.  The 
major impacts associated with the 
environmental profile included: 

 Energy consumption from washing and 
tumble-drying represents the largest 
contribution to the primary energy use.  
This phase also had the largest emissions 
associated with energy usage.  Elsewhere 
the transport of cotton fibres has an 
unexpectedly large contribution. 

 The largest contribution to resource 
consumption resulted from electricity 
generation during the use phase.  Other 
contributions include consumption of 
crude oil for pesticides, artificial fertilisers, 
dyeing and the finishing process. 

 The largest toxicity impact was found to 
result from cotton cultivation due to the 
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various chemicals used during this stage to 
aid growth.   

 
The different scenarios led to a number of 
practical suggestions to reduce the overall 
environmental profile.  These included: 

 manufacture from organic cotton 

 reducing the frequency of washing 

 minimising the use of washing powder, and 
avoiding fabric conditioners 

 avoiding tumble-drying and ironing 

 disposal via incineration plant to reclaim 
energy. 

 
Jogging Suit: 
The jogging suit consisted of a two piece 
garment, primarily made from nylon, but with a 
cotton liner.  The data used for nylon were 
identified as being older, therefore less 
accurate.  The typical scenario included 
domestic washing and drying. 
 
The largest contributions to the environmental 
profile were identified as toxicological effects 
from the chemicals used in cotton production, 
despite cotton being the minor component.  
Large resource and energy consumption impacts 
arose from nylon production and the use phase.   
 
The different lifecycle scenarios identified 
similar measures as the T-shirt study to 
minimise the environmental profile.  Additional 
suggestions were made about nylon production; 
typically improving production techniques to 
lower energy consumption. 
 
Work Jacket: 
The work jacket modelled consisted of 35% 
cotton and 65% polyester, and was stated to be 
more complex than the previous two garments.  
In this case the garment was assumed to be 
washed industrially rather than domestically. 
 
The largest impacts in the environmental profile 
were identified to be the same as those 
observed for the previous items.  However, the 
need for industrial washing increased the 
influence of the impacts associated with energy 
consumption in the use phase.   
 
In contrast to the previous clothing LCAs the 
largest opportunity for influencing the 
environmental profile was found to lie with the 
producers.  Their ability to use organic 

materials, hard-wearing materials and make 
various choices about dying process was 
identified as having the largest potential 
beneficial impacts.  The study also identified this 
as a potential product for eco-labelling. 
 
Blouse: 
The blouse was identified as the least accurate 
of the four studies by EDIPTEX as not all data 
were available, and assumptions had to be 
made about various stages of the lifecycle.  The 
blouse modelled consisted of 70% viscose, 25% 
nylon and 5% Elastane.   
 
The largest contributions to the environmental 
profile were found to arise from the 
manufacturing phase, due to the high energy 
costs of textile production and the wastes 
arising from synthetic and semi-synthetic textile 
production.   
 
The use phase was found to have a far lower 
influence as the blouse was washed at a low 
temperature (40oC) and hung-dry.  This 
represented the best case scenario for a typical 
consumer use phase for this garment. 
 

5.2.2 LCA to compare a linen (flax) shirt 
with a cotton shirt, BIOIS, 2007 

This LCA study compared the environmental 
profile of identical linen and cotton shirts, using 
the same methodology and lifecycle model.  
This is the only direct comparison between two 
similar products found in the identified studies, 
and it demonstrates the difficulties in identifying 
the most environmentally friendly. 
 
As with the other studies, the consumer use 
phase provides the largest consumption of 
water and primary energy; both approximately 
80% of the total.  However, in total the cotton 
shirt was calculated to consume one sixth less 
energy during its lifetime than the linen shirt 
(83kWh compared to 100kWh).  This was 
primarily due to an extra two minutes of ironing 
time which were assumed to be required for the 
linen shirt.  The other impacts arising from this 
phase were approximately equal as the 
scenarios were identical (with exception of the 
ironing). 
 
However, by comparing the other impact 
measurements, the linen shirt was calculated to 
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have equal or lower impacts overall in all in 
individual phases.  For example, in the 
production and manufacturing stage, the CO2e 
emissions and eutrophication impacts were 
found to be approximately even.  However the 
linen shirt resulted in one eighth the water 
toxicity impact of that of cotton, and used only 
one quarter of the total water (6.4 litres 
compared with 24 litres for cotton).  These 
differences are also reflected in the overall 
figures for the item.  Therefore, on balance, the 
linen shirt has a lower overall environmental 
profile when the other factors are taken into 
account.   
 
 The study noted that the energy consumption 
in the use phase could be significantly reduced 
by altering habits, and the linen shirt consumed 
more energy only due to the assumption that it 
required a longer ironing period.  Therefore, by 
adopting linen shirts, and using them carefully, 
large environmental benefits could be realised.   
 
In the productions phases, limiting the use of 
fertilisers, pesticides and other environmentally 
harmful chemicals would be beneficial, and 
more efficient methods of textile production 
could be adopted by producers: this would help 
minimise the overall environmental profile. 
 

5.2.3 Streamlined LCA of Two Marks & Spencer 
Products, Marks & Spencer, 2002 

This study provided a streamlined cradle-to-
grave assessment of a pack of three men’s 
cotton briefs and a pair of polyester trousers.   
 
Several limitations exist within this LCA, for 
example certain minor processes were omitted 
as part of the streamlining process.  
Additionally, generic databases were used for 
energy and materials production, which may not 
be representative of the true values.  Finally, the 
assessment was only performed using energy 
consumption, limiting the assessment’s 
environmental range.  However, this appears to 
be one of the few LCAs which specifically 
includes storage and sales activities.   
 
The results found that the use phase is the 
dominant phase in terms of energy 
consumption for each item.  This is due to both 
washing and tumble-drying which were found 

individually to account for between 20-30% of 
the energy consumption in both models.   
 
Again it was found that lowering the washing 
temperature and avoiding tumble-drying 
provided the simplest ways for the consumer to 
reduce the impact of the use phase.   
 

5.2.4 LCA: Woman’s Knit Polyester Blouse, 
Franklin Associates, 1993 

This study performed a full LCA of a woman’s 
blouse made entirely from polyester.  Various 
factors were taken into account, including 
energy requirements, atmospheric emissions, 
and water-borne and earth-borne wastes. 
 
The LCA was conducted in 1993, using data and 
a scenario based in the USA.  Despite the age of 
this study, it is commonly quoted and used in 
other studies as an example. 
 
In terms of primary energy use the figures 
broadly agree with those produced more 
recently.  Approximately 82% of energy usage 
was attributed to consumer use; this was split in 
a ratio of 2:1 for washing:drying.  Manufacturing 
consumed roughly 18% of the energy and 
disposal less than 1%, but the raw data were not 
presented.   
 
Gauging the other impacts was less simple and 
comparisons are difficult due to the broad range 
of different discharges, and lack of comparable 
measurements.   
 
The conclusions in this study identified the 
simplest method of improving the impacts was 
to increase the lifespan, and improve laundering 
and drying habits, (e.g. the frequency of washing 
and drying method). 
 

5.2.5 Polyester garment production 
process: LCA and screening, SIE, 2007 

This study determined the environmental 
impacts associated with the production of a 
polyester blouse prior to entering into the sales 
and consumer stages (a cradle-to-gate study of 
the blouse).  However, this study is useful as it 
provides a comparison, and a more up-to-date 
version of the similar Franklin study described 
above (though it is acknowledged that some of 
the same data are used in both). 
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However, this study describes in detail the 
processes taking place in the Far East due to the 
desire to minimise labour and installation costs.   
 
Normalisation of the figures for this study and 
the Franklin study reveal that the two figures for 
garment production are within 5-10% of each 
other, however little else can be drawn from 
this study . 
 

5.2.6 Well Dressed?, Defra, 2009 

Within this study two LCAs were performed 
calculating the primary energy consumption 
associated with the lifecycle of a cotton T-shirt 
and a viscose blouse.   
 
This study used the tool developed by EDIPTEX 
for this purpose, and the results are similar to 
those already described in more detail above in 
the EDIPTEX study section.  Discrepancies in the 
exact values seen in the summary table below 
can be attributed to the slightly different use 
scenarios modelled.   
 

5.2.7 An Environmental Product Declaration of 
Jeans, ADEME/BIOIS, 2006 

This study performed a detailed lifecycle 
analysis of a standard pair of five-pocket style 
jeans.  These were assumed to consist of 600g 
of denim, 37.5g of cotton lining fabric, 10.4g of 
double yarn, 3.6g of rivets and 14g of buttons.  
In this case data were used from USA 
production as they were not available from the 
actual countries of origin (Uzbekistan, India and 
Egypt). 
 
The results of this study were given as various 
different indicators.  Only an indication of where 
the major impacts occur was given, rather than 
a detailed breakdown of the impacts associated 
with individual phases.  As previously, the 
majority of impacts such as energy 
consumption, toxicity and water consumption 
arise from the use phase, with large 
contributions also arising from cotton 
cultivation.   
 
However, uniquely, this study also produced an 
internet tool for consumers to use.a  This 
provides an interactive method of comparing 

                                                           
a
 http://www.ademe.fr/internet/eco-jean/ 

different scenarios (such as washing 
temperature, or ironing), and how this can alter 
the environmental impacts of a pair of jeans.  
The result is a very useful way of demonstrating 
the effects of different factors on a number of 
environmental indicators.  The evidence 
provided by this tool backs up conclusions 
reached in other studies about the impact 
factors such as lowering the frequency of 
washing, using organic cotton and leaving to 
hang dry.   
 

5.2.8 Life Cycle Assessment in the Supply 
Chain: A Review and Case Study, Transport 
Reviews, 2005 

This study performed a cradle-to-gate analysis 
of a standard pair of five-pocket style jeans, with 
the energy consumption used to compare 
different supply chain scenarios.   
 
Despite the supply chain and transport focus of 
the study, the model and data gathered are 
comprehensive, with two different production 
scenarios modelled.  In the first, the cotton is 
grown in the USA, baled and sent to Turkey for 
product manufacture, then sold in the UK.  In 
the second, the cotton is grown in India, with 
jeans manufacture taking place in Bangladesh, 
with sales in France. 
 
The nature of this study means that the supply 
chains and transport involved were the main 
focus, and a good analysis of issues is presented.   
 
However, the largest contribution was found to 
be the manufacture of the jeans from the denim 
textiles, with transport contributing only around 
5% up to this stage.  However, it was stated that 
the largest transport contribution would come 
from the consumer due to low loading volumes 
of domestic vehicles, but no values were given. 
 

5.2.9 Customer is King, Ecotextile News, 
2009 

This article summarises the LCA work carried out 
by German discount retailer KiK.  KiK undertook 
a cradle-to-gate LCA of some own-brand jeans, 
adapting the methodology to average over the 
five styles of jeans which are sold through their 
outlets.  The impact was measured in terms of 
CO2e as a carbon footprint.   
 

http://www.ademe.fr/internet/eco-jean/
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This analysis was based on average data for 
almost one million pairs of jeans produced in 
South China and sold over the course of a year, 
giving a figure of almost 7 kg CO2e per pair of 
jeans at point of sale.  However, no further 
detail about the individual stages is publicly 
available, and no modelling of the use phase 
was known to take place.   
 

5.2.10 Textile Mass Balances and Product Life 
Cycles, BTTG, 1999 

This study contains LCAs of two products: a 
nylon blouse and a polyester/wool suit.  Only a 
final energy consumption figure is provided for 
each item, with no detail of the individual 
processes.   
 
Though the data broadly agree with other 
studies, the methodology used to obtain them is 
unclear, and there is no indication of where the 
data were gathered from.  Therefore this study 
provides little new information, but backs up 
some of the data generated in other studies.   
 

5.3 Collation of LCA data 

To compare the results of these studies, the 
data for primary energy consumption were 
collated.  Though simply comparing one impact 
factor does not give a complete picture of the 
environmental footprint, the outputs of 
different studies vary and energy consumption 
is the only impact factor which is common to 
almost all studies.  Two studies did not directly 
report energy consumption, and for these the 
carbon footprint has been used in its place.  The 
data are summarised in the Appendix with other 
data such as textile(s), the weight of the 
garment, the assumed lifetime in washes and 
any other useful notes.   
 
From these data, 11 LCAs were identified which 
provided a full cradle-to-grave assessment, as 
well as a detailed breakdown of the impacts 
associated with each stage.  These are 
summarised in Table 4. 
 
The variety of data sources, products and 
scenarios means that it is difficult to make many 
direct comparisons using these data.  In general, 
these figures are all within the same magnitude, 
demonstrating a certain amount of conformity.  
However, some useful points can be made.   

By far the highest energy consumption is seen 
for the M&S trousers, despite being relatively 
similar in weight and composition to other 
items.  This much larger value arises from the 
trousers’ comparatively long lifetime, and the 
laundering model which included washing, 
tumble-drying and ironing.  The lowest values 
are seen for the blouses; these are considerably 
lower than the other garments due to very low 
contributions from the use phase [Cambridge, 
EDIPTEX] or the manufacturing stage [Franklin]. 
 
Table 4: Energy consumption and other relevant 
data for the 11 most comprehensive LCAs 

Study Item Textile 
Weight 

(g) 
Energy 
(kWh) 

EDIPTEX T-shirt Cotton 250 54 

Cambridge T-shirt Cotton 250 30 

BIOIS Shirt Cotton 253 83 

BIOIS Shirt Linen 253 100 

M&S Briefs Cotton 72 105 

M&S Trousers Polyester 400 200 

Franklin Blouse Polyester 55 19 

Cambridge Blouse Viscose 200 14 

EDIPTEX Blouse Viscose 200 18 

EDIPTEX 
Jogging 

suit 
Nylon/Cotton 285 79 

EDIPTEX 
Work 
Jacket 

Polyester/Cotton 850 133 

 
Two similar studies have been conducted for T-
shirts and a viscose blouse in the Cambridge and 
EDIPTEX studies.  These resulted in a fairly large 
discrepancy between the figures for energy 
consumption, despite using the same 
methodology.  In the case of the T-shirts this 
variation arises from the differences in number 
of washes used; the EDIPTEX study assumes 50 
washes, whereas the Cambridge study assumes 
25.  More subtle differences cause the variations 
seen in the blouse consumption values.  
However, the primary cause is the greater 
energy reclamation that the disposal phase used 
in the Cambridge study.   
 
The comparative study of shirts performed in 
the BIOIS study is useful, and this was discussed 
in the section above.  However, it is likely that 
this provides the most consistent data for a 
comparison between two items. 
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A more detailed analysis of the different impacts 
arising in each stage is given in Figure 2, over, 
which shows the percentage contribution of 
each phase to the overall energy consumption.  
(A similar graph showing these data as the raw 
kWh figures is given in the Appendix). 
Several common themes can be identified from 
the data.  From this breakdown it is clear that 
the use phase makes the largest contribution to 
energy consumption for most items.  The items 
where this is not the case are the viscose 
blouses, which have exceptionally  low 
laundering impacts, and the jogging suit which 
has a relatively high impact from manufacture 
and low impact from use.  As stated previously, 
it could be expected that synthetic textiles 
would have a proportionally lower impact from 
the use phase.  However this is difficult to 
resolve from the data due to the small sample 
size for synthetic garments.  The data for cotton 
items are relatively consistent; the one 
exception is the Cambridge T-shirt study.  
However, this study modelled around half the 
number of washes compared to the other 
studies.  These studies make assumptions about 
many user habits, and the total number of 
washes varies greatly from study to study, as do 
factors such as washing temperature, tumble-
drying and ironing.  The variations in these 
figures clearly influence the energy consumption 
(and other) impacts; therefore better 
authenticity and consistency of the data are 
required to improve analysis of this stage.   
 
The second largest contribution is made by the 
production phase.  The nature of the studies 
means that it is difficult to entirely separate out 
textile manufacture and garment manufacture, 
particularly for different textiles.  It is difficult to 
draw conclusions from the data above due to 
variations in the data and lack of information for 
different textiles.  However, the section above 

describing the impacts of textiles provides a 
good summary of some of the issues involved. 
In general, the other stages such as transport, 
storage and retail are assessed to contribute 
very little energy consumption to the lifecycle of 
most clothing items; their values are generally in 
single figure percentages of the overall value.  
However, it appears that some studies have 
either not included them, or grouped them with 
other figures. 
 
Within the data there is a large variance in the 
impacts arising from end of life or disposal, 
though most studies identify it as insignificant.  
However, several studies demonstrate that the 
end of life phase can lower the energy 
consumption through incineration, which can 
generate energy for use elsewhere.  The largest 
reduction seen (6%) is in the Cambridge study, 
which would be significant if applied over all 
clothing.  However, end of life also provides the 
opportunity to improve the environmental 
impacts through reuse and recycling scenarios, 
and this does not appear to be incorporated into 
any of the LCAs reviewed. 
 
Limitations also exist in simply comparing 
energy consumption, or any other single 
indicator.  This is demonstrated by the BIOIS 
study of two shirts, which provides the only 
direct comparison between similar items 
(similar linen and cotton shirts).  In this case the 
energy consumed during the use phase is higher 
for the linen shirt; however this shirt is arguably 
more environmentally friendly when other 
factors are considered.  However, the data from 
most studies are not sufficiently comprehensive 
to include several impacts and allow a good 
comparison for single garment types. 
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Figure 2: Percentage contributions of each product phase to the overall energy consumption  
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6 Discussion 

 
The LCA data gathered demonstrate that two 
stages make the largest contributions to almost 
all environmental indicators measured.  These 
are the production stage and the use stage.  
Improving these stages presents the best 
opportunity to minimise the environmental 
profile of clothing.  The influence of different 
factors over these stages, as demonstrated by 
the LCA studies, is discussed below. 
 

6.1 Production 

The impact of the clothing production process is 
most strongly affected by the type of textile the 
garment is made from, as both the materials 
acquisition and the product manufacture are 
influenced by the textiles used.  The differences 
in impacts between natural and synthetic fibres 
discussed previously should also apply for the 
lifecycle of clothing, though the data gathered 
here did not fully elucidate this.  Several 
strategies are suggested to improve the 
environmental impacts of this stage.  Alternative 
sources of fibre with lower impacts, such as flax 
or organic sources, can be sought.  If replacing 
the fibre is impractical then suitable processing 
and manufacturing techniques should be used 
which lower the overall impact: more data for 
these textiles are required.  Various steps could 
be taken during production to increase 
efficiency and minimise environmental impact – 
these are typically textile- or fibre-specific.  Eco-
labelling was also noted as a method for 
producers to demonstrate the benefits of any 
measures that had been taken. 
 
The review of the information available for this 
stage indicates that data in this area are 
relatively robust compared to the other stages.  
However, work has focussed on ‘existing’ 
textiles such as cotton and polyester, and there 
is little corresponding data for ‘emerging’ 
textiles.  In the case of existing textiles, many 
cradle-to-gate LCAs of textiles have been 
conducted which can form the basis of clothing 
LCAs.  However, many of the analyses are old, or 
reliant on old data, therefore care should be 
taken to ensure the data are accurate and 
appropriately used.  There are likely to be many 

assumptions made, such as the quantity of 
water used and the volumes of chemicals which 
diffuse into the environment as a result of crop 
treatments.  Therefore more data for both 
emerging and existing textiles will be needed in 
the long term to ensure the reliability of 
assessments, and to allow comparisons between 
different textiles and fibres. 
 

6.2 Use 

The use phase typically dominates most 
environmental profiles, due to the large 
consumption of water, energy and chemicals 
used in the laundering process (i.e. washing, 
drying and ironing).  The main influence of this 
was found to be consumer habits, as reducing 
the frequency of washing and/or tumble-drying 
and reducing the temperature of washing 
provide significant reductions in most of the 
reported environmental impacts.  By contrast 
with the production phase, the choice of textile 
had a secondary effect, as this influenced 
factors such as the temperature of washing and 
drying habits.  These typically favoured the use 
of synthetic textiles.   
 
However, from this study it is clear that the 
modelling of the use phase requires many 
assumptions about typical consumer behaviour, 
and none of the LCAs studied presented or used 
any real data on consumer habits.  This is 
surprising given the large impact of this stage 
and the correspondingly large error it introduces 
to the overall LCA calculation.  One review 
states that it is possible that these studies 
considerably over-value the impact of the use 
phase due to over-estimations about the 
number of washesa and over-estimations of the 
efficiency of laundering machinery [Defra 2006].  
Therefore, more extensive and accurate data 
are required to reduce the number of 
assumptions made when modelling this phase. 
 

                                                           
a
 This may not be as beneficial as it first seems.  Reducing the number of 

washes also implies that the overall use phase is shorter, requiring a 
greater number of items to be made to give an equivalent number of 
uses. 
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6.3 Other stages 

Other factors such as transport, storage and 
retail are often overlooked, or not reported in 
detail due to their minor contribution to the 
overall environmental profile.   
 
The scale of the textiles industry means that 
small improvements may have a large overall 
impact.  Therefore, gathering reliable data to 
model these phases is also important in 
obtaining accurate indications, and greater 
emphasis should be placed on accurate data-
gathering.  This will allow greater confidence in 
assigning impacts, and allow better targeting of 
strategies for reductions. 
 

6.4 Disposal/End of Life 

The disposal or end of life phase received little 
attention in many of these studies beyond 
modelling typical landfill or incineration 
scenarios.  It is also acknowledged elsewhere 
that there is limited LCA data on the 
environmental impacts of different end of life 
options [WRAP 2010]. 
 
Within these studies, incineration was shown to 
provide some benefits over landfill, primarily 
through energy reclamation.  However, 

typically, average waste figures were used in 
calculating this; therefore more representative 
data for clothing could be used for this stage to 
ensure accuracy.   
 
Other end of life options appear to have been 
overlooked in the identified LCAs.  However, 
several studies have shown that the reuse of 
clothing and recycling of textiles have the 
potential to significantly reduce the impact of 
clothing [McGill 2009, Defra 2009a].  Another 
study calculated that the reduction in 
greenhouse gas emissions associated with reuse 
and recycling activities were on average 33 
kgCO2e and 8 kgCO2e per kg of clothing 
respectively [Defra 2006].  Modelling these 
scenarios is complex, and therefore they are 
difficult to take fully into account; data available 
in this area is also limited.   
 
Reuse and recycling have the potential to offer 
large environmental benefits.  However, gauging 
them in the real world is difficult due to the 
complexities of recycling and reuse practices, 
and difficulties in incorporating these into the 
LCA methodology.  Therefore greater detail on 
the fate of clothing and more sophisticated 
models are required to assess the impacts of the 
different end of life scenarios. 
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7 Conclusions 

 

 When calculated and interpreted correctly, 
LCAs provide a powerful tool for measuring 
the environmental profile of clothing and 
for understanding where the large 
environmental impacts occur during an 
item of clothing’s lifetime. 
 

 The data available for clothing LCAs are 
scarce and of variable quality.  Many 
studies are based on similar base data, or 
reliant on older information.  The range of 
garments studied is also small, as many 
studies choose similar clothing items. 

 

 A large variety of textiles is used to make 
clothing; however LCAs are mainly confined 
to garments fabricated from cotton, 
polyester and viscose, which are amongst 
the most common textiles.  As few 
quantitative data are available for 
other/emerging textiles it is difficult to 
compare different products.  There is also 
little data on fibre blends, and studies are 
limited to products such as sheets.   

 

 Existing LCAs are inconsistent in their 
reporting.  Varying environmental impacts 
are used, and often one or two indicators 
are relied upon, which may ignore 
significant impacts in other areas.   

 

 Functional units chosen for studies can 
vary.  Most use a single item of clothing; 
however others use impact per wash, packs 
of clothing or a set weight of clothing.  
These inconsistencies make contrasting 
similar items problematic.   

 

 Most studies make differing assumptions, 
particularly for consumer habits during the 
use phase, and no data appear to exist to 
verify these assumptions.  This variance in 
the models makes comparison between 
similar studies difficult. 

 

 The two largest contributions to the 
environmental impact arise from the 
production and the use phases in the 
lifecycle of clothing.  However, other 
phases such as transport, retail and end of 
life also make a significant contribution, 
which must be calculated correctly to 
ensure the validity of the LCA. 

 

 The impact of the production phase is most 
influenced by the textile used.  Natural 
fibres tend to use less energy in their 
production but are more demanding on 
other resources such as water, and have 
higher ecotoxicity levels.  By contrast, 
synthetic fibres require fewer resources 
but have higher energy consumptions. 

 

 The impact of the use phase is dominated 
by energy and water use due to washing 
and drying.  The assumption for synthetic 
clothing - that they require lower washing 
temperatures and are more likely to be 
hung dry - mean that they should have 
lower impacts in this phase: however not 
enough data are available to support this 
assumption. 

 

 The normal disposal or waste phase has 
little impact overall.  However, reuse and 
recycling can significantly reduce the 
impact by extending the lifetime of a 
garment, replacing the production of a 
garment or other textile product.   

 

 In the future, carbon footprinting (one 
form of LCA calculation) is likely to become 
increasingly prevalent as retailers seek to 
promote their environmental credentials, 
as evidenced by some of the studies above.  
Marketing tools such as the Carbon Label 
administered by the Carbon Trust is one 
method of this, with PAS 2050 often used 
as the benchmark for these studies. 
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8 Recommendations 

 

 To gain the most from the future of 
clothing LCA studies, a common 
methodology and set of reported metrics 
should be adopted.  These measures would 
help produce a consistent dataset for more 
useful analysis and easier comparison, and 
make the process less complex.  Guidelines 
defining best practice would also help to 
lower the difficulty of carrying out LCAs and 
increase the compatibility of studies. 

 

 At the current time, the use phase 
produces the largest environmental 
impacts, but also contains the largest 
number of potential errors in LCA studies.  
Many assumptions are made about user 
behaviour when LCAs are calculated, 
particularly for washing and drying habits.  
A survey or study to gather real life data on 
consumer practice during use for different 
clothing items would provide a much 
greater level of detail and accuracy in 
future clothing LCA studies.  A publicly 
available dataset would produce 
consistency across different studies.  
However, it should be remembered that 
the data will likely be country and region 
specific, and influenced by factors such as 
climate, age and lifestyle. 

 

 Current LCA data for common textiles are 
adequate and can be incorporated into 
clothing LCAs, provided the underlying 
methodology is known.  However it is 
apparent that much of these data are 
based on out-of-date information being 
passed on through studies.  ‘Emerging’ 
textiles such as hemp and jute are less well 
characterised, which has limited the ability 
to conduct LCAs.  Therefore improvements 
could be achieved through expanding the 
range of textiles for which these data are 
available to include these alternative 
textiles.  In addition, to improving the 
quality of data, a standard set of impacts 
could be specified to ensure consistency 
between future studies.   

 

 There is limited knowledge about the 
impacts of blended textile clothing due to a 
lack of basic data for these textiles and the 
additional complexities involved in 
modelling them.  Future studies should 
ensure that this type of clothing is 
assessed.   

 

 The actual energy usage of washing, 
tumble-drying and ironing should be 
determined.  Certain studies (e.g. M&S 
2002) acknowledge that the maximum 
power consumption is not applicable over 
the whole washing cycle, but it is often 
assumed to be.  This could result in large 
over-estimates in the use phase. 

 

 LCA studies would also benefit from more 
reliable data for transport, retail and 
storage stages.  Though small, these still 
represent a significant contribution to the 
overall impact. 

 

 Better characterisation and modelling of 
end of life scenarios are required, the more 
accurately to determine the current 
impacts of this phase.  Further studies are 
required to understand the benefits of 
recycling and reuse over landfill or 
incineration.   

 

 Alternative scenarios, modelling factors 
such as different consumer habits or the 
source of fibres, are useful and should be 
encouraged.  These provide insight into 
different methods for improving the 
environmental profile of a clothing 
product.   

 

 The number of different garments which 
have been characterised by LCA is limited.  
One useful strategy may be to develop an 
“LCA wardrobe”, containing a selection of 
comparable LCAs for the most commonly 
occurring clothing items.  This would 
provide a baseline for other studies to 
demonstrate the benefits of alternative 
products.  It could also allow consumers to 
piece together their own wardrobe to 
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determine their overall impacts, or provide 
the data for a comparison tool, much like 
the ADEME tool with a greater range of 
products. 

 

 Many limitations exist in the LCA 
methodology, such as a lack of accounting 

for social impacts or limited focus on local 
issues.  Therefore other assessment tools, 
such as Environmental Impact 
Assessments, could be considered in 
addition to LCA studies to provide 
supporting data. 
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Appendix: Summary of Clothing LCA Data 
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Graph comparing the energy consumption for each lifecycle stage for the 11 most complete LCAs 
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