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Abstract
The objective of this research project was to develop technical environmental indicators
of textile products for ISO Type III environmental product declaration. The standardisation
of an environmental declaration for products (Type III) currently under way in the ISO
offers an interesting opportunity for communicating the environmental effects of products
in a global and uniform manner. The research was conducted in co-operation between
the Tampere University of Technology, the Federation of Finnish Textile and Clothing
Industries and the more important Finnish textile producers and sellers. This paper
examines the manufacturing processes of the selected textiles by using Life Cycle
Inventory Analyses (LCI) of the Life Cycle Assessment (LCA) method, and also compares
the data available with the criteria for different environmental labels (EU eco-labelling and
the Öko-Tex standard). As a result of this research project, a proposal is presented for
the formulation of technical environmental indicators of different types of textile products,
i.e., of essential environmental effects, to support the development of ISO Type III
environmental declaration criteria.
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1. Introduction
1.1. Finnish textile industries and commerce in textiles
According to statistics compiled by the National Board of Customs in Finland, the volume of finished
textile products imported into Finland in 1999 was about 45 million kg, and the volume of exports
about 7.5 million kg. Subtracting the volume of imports from the exports and adding the volume of
textile products manufactured in Finland (about 18 million kg), it is possible to estimate that the annual
consumption of textile products in Finland is about 55.5 million kg. [1]
The amount of textile waste generated annually is about 40,000 metric tons, which is only about 1% of
the annual total volume of municipal waste (3 to 4 million tons), thanks to the tradition of efficient reuse and recycling of textile products. [1,2]
However, the life cycle of textile products contains certain special features which may be problematic
for the environment. The manufacturing of fibres, fabric material, and for the most part likewise of
finished products takes place outside Europe or in the countries of Eastern Europe, areas where the
management and monitoring of environmental effects is only now being developed.
Long-haul transportation is a strain on the environment, and several intermediate warehousing stages
involving packaging materials, such as are also found within Finland, add to the environmental burden.
The share of synthetic fibre materials manufactured from non-renewable sources is also growing
strongly, especially regarding the so-called technical textiles. Wet treatments in the textile industry use
chemicals whose environmental effects have not been comprehensively studied.
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1.2. Environmental labelling of textiles
The purpose of environmental labelling is to promote the sales of pro-environmental products.
However, several different labels with significantly diverging requirements are in use. The
requirements may be based on a life cycle assessment of the product, or may concentrate on discrete
issues such as the quality of raw material, recyclability etc. The labelling organisations include both
private and public bodies. Some producers of natural fibres have set up labels and certification
programmes of their own, an example being IFOAM (International Federation of Organic Agriculture
Movements).
The EU and Nordic environmental labels are based on the life cycle thinking, which notes all
environmental effects across the entire product chain, from the production of raw material to waste
management. The main objective of these labels is to decrease emissions from the product chain. The
quality of the product is also included in determining the criteria. [3,4,5]
The Öko-Tex 100 standard was developed in co-operation between German and Austrian textile
research institutes [6]. The labelling criteria are above all based on the safe use of labelled products,
which is why the name is slightly misleading. In 1995, the Öko-Tex 1000 standard was set up to
complement the Öko-Tex 100 standard, primarily by the inclusion of environmental requirements on
textile wet treatments. Section A/1000 contains the requirements for production facilities, and Section
B/1000 enables the certification of products. [7]
1.3. ISO ( Type III) environmental product declaration
Environmental product declaration is currently being developed by the ISO, concerning the
communication of the essential environmental effects of a given product. As a basis for the
environmental declaration, ISO has published a Technical Report, ISO TR 14025 [8], which
recognises the impossibility of a universal environmental declaration and instead proposes the drafting
of targeted requirements for different products, which will be defined in co-operation between the
stakeholder groups involved in the production of each type, principally the industry, and the
researchers. According to the ISO proposal, research data should be generated on the environmental
effects of products using the life cycle assessment method, on the basis of which the stakeholder
groups of each product will co-operate with researchers to draft and submit to the ISO their view on
the essential environmental effects of product chains, in other words, on their environmental
indicators.

2. Research objectives
The objective of this research project was to develop technical environmental indicators of textile
products for ISO Type III environmental declaration. The research was conducted in co-operation
between the Tampere University of Technology, the Federation of Finnish Textile and Clothing
Industries and the more important Finnish textile producers and sellers. This paper examines the
manufacturing processes of the selected textiles by using Life Cycle Inventory Analyses (LCI) of the
Life Cycle Assessment (LCA) method [9], and also compares the data available with the criteria for
different environmental labels (EU eco-labelling and the Öko-Tex standard). As a result of this
research project, a proposal has been developed for the formulation of technical environmental
indicators of different types of textile products, i.e., of essential environmental effects, the use of which
will support the ISO Type III environmental declaration development work.
The comparison of products carrying different labels is almost impossible due to the divergent labelling
criteria. One of the aims of this research project is to illustrate the differences and similarities of the
labelling criteria most commonly used for textile products. These most frequently used labels are the
EU and Nordic eco-labels and the Öko-Tex standards, of which the Öko-Tex 100 is the one most often
used in the EU countries.

3. Materials and methods
This paper examines the manufacturing processes of the selected textiles by using the life cycle
assessment method, and compares the data available with the criteria for EU eco-labelling and Öko207

Tex standards. The experimental data was derived from measurements of the manufacturing
processes of the companies participating in the research, and from the wastewater analyses and
annual energy consumption figures of the production facilities.
The research objects selected consist of top products of four significant Finnish businesses in textile
industry and trade, which at the same time belong to the most widely consumed product groups,
knitwear and interior textiles. (cf. Table 1)
The raw materials used for these products include both natural and synthetic fibres and fibre mixtures.
The general textile product chain is described by the simplified diagram below.
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Figure 1. Textile product chain [10]

Environmental data, process inputs and outputs were collected for life cycle inventory analyses, and
data gaps were identified along the textile chain. The LCIs, which were carried out in accordance with
ISO 14040 Standard guidelines [9], were limited to textile processes only, as presented in Figure 1.
There is practically no input/output data available on the consumption phase and waste management.
However, product quality does affect the total environmental load of textile products through product
lifetime and laundering behaviour, and for this reason quality issues are examined in this paper. The
functional unit is 1 kg textiles.
The research also concerned the environmental product declaration currently being developed by the
ISO, connected with the communication of the essential environmental effects of a product. According
to the ISO proposal, research data was generated on the environmental effects of products using the
Life Cycle Assessment method, on the basis of which the stakeholder groups of each product could
co-operate with researchers to draft and submit to the ISO their view on the essential environmental
effects of product chains, in other words, on their environmental indicators.
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The proposal presented in this paper is based on interviews with representatives of the textile industry
and trade, and on panel discussions among researchers
It was not possible to fully complete all the LCIs carried out in this research projectdue to the lack of
some data, as presented in Table 1. The demonstration of missing or non-available data was an
important aim of the research project, in order to present the current state of Finnish textile
manufacturers’ data collection for the application of EU or Nordic eco-labelling. For example,
wastewater data for the sheets selected to be studied in this project is lacking, since their fabrics are
produced outside Finland in countries where no wastewater analyses are carried out. The LCIs of this
paper only present process emissions into the air, monitored by the manufacturers according to the
present environmental guidelines in Finland and the EU. For similar reasons, emissions from energy
use are not presented either. However, previous published environmental data is available which
covers some of the missing points. The data used in stakeholder discussions and interviews also
included previous research results and studies, such as the background papers for EU and Nordic
eco-labelling, and the Finnish Background Report for the BAT for Textile Industry. These papers
present wastewater data for various fabric production, as well as data on emissions into the air from
energy production in textile plants [8,10]. It was therefore possible to draft the Finnish view on the
essential environmental effects and technical indicators for interior and clothing textiles.

4. Results
4.1. Life Cycle Assessment of textile products
The research included the consumer products most commonly marketed in Finland: woven fabrics for
bed sheets, printed interior fabrics, knitwear, T-shirts, women’s tights and terry cloth. Industrial fabrics
used for the manufacturing of work clothing, and of bed sheets for hotels and hospitals, were also
examined. An Inventory Analysis associated with the Life Cycle Assessment was carried out on these
products, gathering together the environmental information on all manufacturing processes used in the
product chain: the raw materials used, energy and other natural resources, process chemicals and
discharges to the terrain, waterways and the atmosphere.
The results of the inventory analyses are presented in Table 1. The LCIs for interior textiles are
incomplete because wastewater analyses and monitoring of emissions into the air from energy use
are not required, and hence not carried out in Estonia, where the fabrics are produced for Finnish
companies. Previous research results, carried out for the Finnish Background Report for the best
available technology best available technology (BAT) for Textile Industry do, however, present
wastewater data and emissions into the air from energy use from fabric and knitwear production in
Finland [11].
Sizing agents and other impurities are removed in the pre-treatment processes of textiles, and it is
assumed that all the chemicals used in these treatments end up in the process effluent.
The quantity of dyes used depends on the desired shade of colour, and the type of dye depends on
the raw material to be dyed. Reactive and vat dyes are used for cellulose fibres, such as cotton.
Dispersion dyes are used for polyester, and acid and metal complex dyes are used for wool, for
example. The degree of fixing of the dyes depends on both shade and dye type; in this study, data
supplied by the dye manufacturer on the degree of fixing has been used. The additives used in dyeing
mainly end up in the wastewater.
Regarding finishing agents, their fixation rate has been given where available. The values given are
theoretical.
The product wastewater data was analysed from samples collected during one week, both in the
spring and autumn, at each manufacturer site. The wastewater samples were, however, only available
from the total wet processing.
The main uncertainties of the LCIs carried out in this study are related to fibre production processes
and to the contents of textile chemicals and dyestuffs, as previously discussed in this section.
Process-specific monitoring on emissions into the air, water and soil is not carried out in Finnish textile
plants, and hence no product-specific emission data was available for this research project. The
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fixation rate of textile chemicals and dyestuffs was not measured, and the values used in the LCIs are
theoretical, based on the manufacturers´ information only.
4.2. Labelling requirements of textile products
Table 2 assesses the relationship between the environmental data available on the products studied
and the requirements of the environmental label, by listing the labelling requirements which could not
be met, or on which no data was available. The purpose of this comparison and of the Life Cycle
Assessments is to illustrate the coverage of the labelling requirements across the entire life cycle and
of the accessibility of environmental data on textile products. This comparison was made at the
request of the Federation of the Finnish Textile and Clothing Industries, the Ministry of the
Environment, and the Finnish Standards Association responsible for marketing and auditing EU and
Nordic eco-labelling in Finland. In the opinion of the Finnish textile manufacturers, it is very difficult for
them to collect environmental data on their products, required to meet the EU and Nordic eco-labelling
criteria, due to, for example, incomplete suppliers´ information regarding the contents of textile
chemicals and dyestuffs. According to the manufacturers, in most cases it is not even possible to
obtain environmental data from the fibre suppliers related to the EU/Nordic eco-labelling criteria. It
should be noted here that all cotton and synthetic fibres and yarns, as well as most textile chemicals
and dyestuffs, are imported into Finland. The results of comparing the availability of environmental
product data and the EU and Nordic eco-labelling requirements clearly support the opinion of the
Finnish textile manufacturers.
The EU environmental label and the Öko-Tex standard were selected for the comparison by the textile
industry because they are widely known in Europe and even elsewhere, in other words, throughout the
main marketing area for Finnish textile manufacturers. [12]
4.3. Proposal for environmental indicators of textile products
Table 3 lists the technical environmental factors, ’indicators’, related to the textile products under
scrutiny. According to the ISO/TR 14025:2000 [8], these indicators were drafted and submitted by
carrying out the LCIs within this and previous research projects in the field [1,10,11,13], as well as by
interviews and discussions with the stakeholders, for example, textile manufacturers, trade, officials
and consumers [12]. These ’indicators’ are currently under scrutiny by the Finnish Textile Product
Panel (www.vyh.fi), whose membership includes the main stakeholders of the textile product chain, as
well as authorities and research organisations. These indicators were compared to the criteria of
environmental product declarations introduced by ISO, as well as to the EU eco-labelling and Öko-Tex
standard criteria and environmental inventory analyses of the textile products under scrutiny.

5. Discussion and conclusions
5.1. Technical requirements for the environmental label
According to the EU Eco-label Catalogue (www.eco-label.com), there are at present only 45 EU ecolabelled textile products. At present, the most widely used textile product labels in the EU are the ÖkoTex standards, which cover thousands of certified textile products (www.Oeko-tex.com). The Öko-Tex
standard is, however, completely different in character from the EU and Nordic environmental labels,
which are based on the LCA idea. The underlying principle of the Öko-Tex standards is user safety, in
other words, determining possible harmful effects in finished products. The fact that the Öko-Tex
criteria can easily be determined in the product and its efficient marketing has contributed to its spread
in European countries and elsewhere. The institutes participating in the Öko-Tex co-operation also
have access to extensive databases on the numerous chemicals used in the manufacturing processes
of textiles, and to some extent, chemical manufacturers co-operate with the Öko-Tex standardisation
process. This facilitates and accelerates the labelling process significantly, in contrast to the EU and
Nordic environmental labels, which currently cannot benefit from any similar co-operation. It is, in fact,
the gathering of data on the product chains under scrutiny which requires the most extensive
resources in the labelling process. Product-based environmental protection plays a role in
encouraging an environmental label based on the life cycle, since industry and trade respond rapidly
to market demands concerning the environment. According to the textile manufacturers, trade and
consumer organisations and other authorities in the field participating in this research project [12],
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society and the market have not until now voiced sufficiently strong demands on information over the
total environmental effect of the product chain, which is why the Öko-Tex label, emphasising user
safety as it does, has gained a strong position with the manufacturers.
The requirements of the EU and Nordic environmental labels, based on the life cycle principle,
concentrate on curbing harmful discharges from textile manufacturing. The stage in the product chain
and eventual recycling have not so far been incorporated. With regards to its environmental effects,
the washing of textile products may be the most harmful stage in the entire product chain, if the
volume of washing and drying energy and the discharges of washing chemicals are taken into
account. [10] The resistance to product wear may also prove to be a crucial environmental factor for
institutional textiles, for instance. However, environmental labels do not contain requirements on the
durability of such textiles, but only take into account quality factors such as colour fastness, stability of
dimensions, etc.
The requirements in the labelling schemes studied pose no restrictions on the material flows in the
product chains, such as the use of non-renewable natural resources as raw materials for synthetic
fibres or in energy generation. Environmental problems may also be related to the use of renewable
natural resources such as water: According to some estimates, over 20 tons of water per one kilogram
of fibre is used for the irrigation of cotton plants in dry cultivation areas such as Sudan [10]. Similarly,
textile wet treatments also use large volumes of water, depending on the technology and raw material
used [10,11]. Neither do the labelling requirements heed the efficiency of using natural fibres: only one
third of the cotton harvest is used as textile fibre, while two thirds can be used for other purposes,
such as fodder, energy generation, etc. [10]
The volume of energy used for textile production is not limited by the textile labelling schemes, though
it is true that energy consumption must be reported when applying for the EU and the Nordic
environmental labels. Neither do the schemes pay attention to recycling within the product chain,
except as regards the sizing agents.
Table 2 lists the requirements in the EU environmental label and the Öko-Tex certification which were
not met by the products studied. The most important deficiency of data concerns fibre manufacturing,
for sufficient data on the eventual content of harmful substances in the raw material is not available.
The locations of the various manufacturing processes of a textile production chain may be separated
by long geographical distances, and the fabric dyer may find it difficult to learn about the
environmental factors related to, for instance, yarn manufacturing, such as the biodegradability of
spinning oils. The product safety data of textile dyes and additives given to the manufacturer are
deficient, which is why it is impossible to verify such things as impurities in the dyes or their eventual
allergenic qualities. Another aspect is that in Finland the emissions to the atmosphere from dyeing and
printing processes are not yet monitored for such substances as VOC, which is why no stand can be
taken on environmental labelling requirements concerning these.
On the basis of the results of this study, it may be said that the generation of information on entire
textile product chains is still very deficient, and in this regard the requirements of a textile labelling
scheme are still very difficult to meet. The situation would be significantly improved by the co-operation
of fibre producers and the manufacturers of textile chemicals and dyes with environmental labelling
bodies, with a view to creating a comprehensive environmental database for textile product chains,
which would be accessible to all who apply for the label. According to the Finnish textile industry, the
additional cost incurred by the environmental label has not been covered by the increased sales of the
labelled products; in other words, product environmental communications must be developed which
will significantly improve the competitiveness of the products in the European market.
5.2. Product-based environmental protection and communication
The market of textile products is global, which is why regional product labelling such as the EU or
Nordic labelling is of limited benefit. According to the Federation of the Finnish Textile and Clothing
Industries, the additional cost incurred by the acquisition of the label is assessed not to be covered by
pricing or increased sales of the product. The additional costs mainly accrue from the manufacturers‘
annual eco-labelling payments for the certifying organisation; for example, at its highest, the payment
is 0.15% of the value of the annual sales of the EU-labelled product group [3, 12]. For companies
operating on sustainable principles, it is necessary to develop modes of product-related environmental
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communication which can be utilised in the global market with profit and encouragement. The
standardisation of an environmental declaration for products (Type III) currently under way in the ISO
offers an interesting opportunity of communicating in a global and uniform manner of the
environmental effects of textile products. The ISO has published its first report [8] on the
standardisation of the environmental declaration, stating that in order to develop the requirements for
the declaration, more research data is needed on the environmental effects of various products and
services, as well as co-operation between the bodies involved in the product chain.
In connection with this research project, comprehensive data was generated on the environmental
effects of certain commonly used textile products, using the life cycle assessment method. Using this
data as the basis, interviews were conducted with representatives of leading Finnish textile
manufacturers and wholesalers. Other stakeholders, such as small-scale producers, consumers and
authorities, were involved in the process through the Federation of Finnish Textile and Clothing
Industries (whose member organisations include more than 200 small-scale producers), the Consumer
Research Centre in Finland, the Finnish Environment Institute and the Ministry of the Environment,
which, together with some other research institutes and universities, such as the Tampere University
of Technology, have formed the National Textile Product Panel to discuss and develop environmental
actions and administration in Finland in the textile field [12]. The purpose of the interviews was to
determine the opinions of industry and trade regarding the most important environmental effects in the
textile product chain in the light of the latest knowledge. The interviews were also designed to
establish whether the different environmental effects could be ranked in any way. The result,
presented in Table 3 as “environmental indicators”, was a significant opening for a discussion on
global product-related environmental communication, and its results have been formulated as a
proposal to be used in the development of the textile product environmental declaration by the ISO.
In 2001, the COST Action 628 “Life cycle assessment of textile products, eco-efficiency and definition
of best available technology (BAT), of textile processing” (more on COST sites at www.cordis.lu) was
launched, involving 16 EU research institutes and universities in textiles, as well as EURATEX
(European Apparel and Textile Organisation) as action members. All members collaborate with their
national textile industries. One aim of the COST Action 628 is to generate environmental data on
various textile products by carrying out LCAs in collaboration with textile companies throughout
Europe. The Action aims to submit a common view on the essential environmental effects of some
textile product chains in Europe to the ISO, based on the national LCAs and involving the stakeholder
groups of each product group.
In summary, it may be stated that the discussion on environmental indicators for textile products
should continue within the EU and globally, in order that the environmental effects of textiles can be
decreased across the entire life cycle. An unambiguous and universal mode of communication
regarding the environmental load caused by products will provide a more effective means of promoting
the sales of ’cleaner’ products than information which is restricted to a certain geographical area or
product chain. As regards the production of textile fibres, something worth considering is a label of
origin, which would make it possible to track regional and local environmental factors related to the
production of the fibre.
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Table 1. Textile product LCIs – Clothing textiles
BLUE
PRODUCTS

Weight

UNIT

OVERALL

GREY
OVERALL

100% CO

70/30
PES/CO

g/m2

290

230

MJ/kg

49

77 + 15

BROWN

PRINTED

DYED

KNITWEAR

KNITWEAR

100% CO

50/50 PES/CO

80/20 PES/WO

PA/ELASTAN

49

55 + 25

87 + NK

NK

KNITWEAR

WOMEN´S
TIGHTS

FIBRE PRODUCTION*
Energy cons.
Resource cons.:
Renewability

100%

30%

100%

50%

20%

0%

7000-29000

2000-8700

7000-29000

3500-14500

NK

NK

X

X

X

X

X

X

36

36

63 - 80

60 – 70

20

NK

Chemicals

256

115

431

120 – 950

190 – 690

52

Desizing

NK

NK

PH regulator

NK

NK

40.5 (95)

39 (90-97)

30 (NK)

7 (81-99)

Finishing

20

6

16 – 103(5090)

Flame retardants

328

136 – 174

144

l/kg

Water
Use of hazardous subst.
PROCESSING
Energy cons.

MJ/kg

Chemical cons.:

Dyes (fixation rate %)

g/kg

Water repellents
Water cons.

NK

38
l/kg

30.5

30.5

69 - 178

Wastewater **

16 (WET
PR.)
NK

-

Solids

2 – 88

2 – 88

1.3 – 13

2.6 – 13

-

COD

34 – 61

34 – 61

52 – 231

102 – 226

98 – 360

-

BOD

6 – 21

6 – 21

14 – 55

29 – 54

14 – 89

-

Tot-N

0.8 – 2

0.8 – 2

3.2 – 18

6.3 – 17

1.6 – 6

-

Tot-P

0.1 – 0.8

0.1 – 0.8

0.3 – 1

0.7 – 1

0.2 – 1.4

-

TOC

16 – 17

16 – 17

20 – 70

41 – 70

29 – 122

-

AOX

0.008 – 0.02

0.008 – 0.02

0.03 – 0.5

0.07 – 0.5

0.0005 – 0.001

-

Heavy metals

0.05 – 0.2

0.05 – 0.2

0.01 – 0.05

0.02 – 0.05

0.17 – 4.5

-

Toxicity

-

24hEC50(%)

4.2 – 21

4.2 – 21

10 – 17

10 – 17

0.8 – 17

-

48hEH50(%)

3.8 – 14

3.8 – 14

8 – 13

8 – 13

0.1 – 14

NK

NK

NK

g/kg

Emissions to air *
VOC

g/kg

130.2

130.2

Particles

g/kg

7.9

7.9

1

– 11

NK

NK = not known / non-available
* emissions from energy production not included,
** wastewater analyses based on total production of the plant – not on separate product related
processes.
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Textile product LCIs – Interior textiles
PRODUCTS
Weight

UNIT

BLEACHED

BLEACHED

PRINTED

PRINTED

SHEET A

SHEET B

SHEET A

SHEET B

100% CO

50/50 PES/CO

100% CO

100% CO

g/m2

WET PROCESSING IN
FINLAND (6)

135

FIBRE PRODUCTION
Energy cons.

MJ/kg

49

55 + 25

49

49

100%

50%

100%

100%

7000- 29000

3500-14500

7000-29000

7000-29000

X

X

X

X

27

27

28

68

Resource cons.:
Renewability
Water

l/kg

Use of hazardous subst.
PROCESSING
Energy cons.

MJ/kg

Chemical cons.:

144 – 380 ***
***

Sizeing

70

70

70

70

All pretreatments:

Desizing

94

94

3

3

17 - 72

Scouring

134

134

17

17

4

4

Bleaching

g/kg

pH regulator
Dyes
Auxiliaries
Finishing
Water cons.

l/kg

Wastewater **

2

2

NK

NK

8

35 - 514

115

336 - 1014

25

25

31

1119

36 - 123

12

12

13

242

56 - 152 ***

NK

NK

NK

NK

***

-

Solids

-

COD

-

BOD

-

Tot-N

-

Tot-P

NK / 0.4 – 14

-

TOC

NK

-

AOX

-

Heavy metals

NK / 30
NK / 61 – 393
NK / 35 – 147
NK / 2 – 18

g/kg

NK
NK / 0.16

Emissions to air *

***

VOC

g/kg

130.2

130.2

130.2

NK

Particles

g/kg

7.9

7.9

7.9

NK

Nox

g/kg

NK / 6 – 23

Sox

g/kg

NK / 0 – 51

CO2

g/kg

NK / 3 - 9

NK / 12 – 130
NK

NK = not known / non-available
* emissions from energy production not included,
** wastewater analyses based on total production of the plant – not on separate product related
processes,
***for total plant (6).
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Table 2. Non-met eco-labelling criteria of products under study
EU Eco-label
Criteria

Substance

Öko-Tex 100
Criteria

Öko-Tex 1000
Criteria

•
The sum total
• limits for pesticides as
content of specified for cotton
harmful
substances
3
less than :
*0.5 ppm

Wool

Polyester

NK / EU requirements
NK / Öko-Tex
requirements

Regenerated
Limits to AOX, sulphur,
cellulose
fibres
zinc and copper
(including
viscose,
process emissions
lyocell, acetate, cupro
and triacetate)
Cotton
•
The content of • Sum limit for
specified
pesticides
in
substances less
certified product
than 0.05 ppm

NK / EU requirements

NK / EU

the

NK / Öko-Tex 100
•

for
and/or

Information
of
used chemicals

or •
Heavy metal
Salts (expect of iron) or
formaldehyde shall not
be used for stripping or
depigmentation
Detergents,
fabric •
List of forbidden
softeners,
tensides
substances
and
complexing
agents
and •
their

Metal complex dyes

Limits for
impurities

NK
/
EU:
production

•

List of forbidden •
dyestuffs

List of forbidden •
dyestuffs

Potentially
sensitising
(allergenous) dyes

Restrictions based on List of forbidden dyes
fastness to perspiration

Printing

VOC
and
restrictions

List of forbidden NK Öko-Tex 1000
tensides
NK / EU

NK / EU: difficult to
verify
List of forbidden NK / Öko-Tex 100 /
1000
dyestuffs

List of forbidden dyes

NK / EU
-incomplete safety data
sheets from dyestuff
producers
NK / Öko-Tex 100 /
1000
NK / EU: incomplete
safety data sheets from
dyestuff producers

Metals

Formaldehyde
amount
in

yarn

Limits based on acute NK Öko-Tex 1000
toxicity
and
heavy
metal contents etc.
NK / EU

Ionic

Process emission limits

Dyes
that
are •
carcinogenic,
mutagenic or toxic to
reproduction

NK / Öko-Tex 1000
NK / EU: spinning oils

Stripping
depigmentation

Dyestuffs
pigments and
impurities

100

NK / EU requirements

Restrictions
to
Antimony contents in
fibres
Restrictions to VOC
emissions

Carding and spinning Criteria
oils, waxes, finishes, biodegradability
lubricants and sizeing recyclability etc.
applied to fibres or
yarns

Non-met criteria
of studied products

•
printing
systems NK / EU requirements
based
on
heavy
benzine
are
not
allowed
NK / Öko-Tex 100

plastisol

*)
•
Limit values for
Extractable heavy
metals
Limitations
the

*)
•

NK EU requirements
Law
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by

EU Eco-label
Criteria

Substance
certified product
SFS 4996
Emissions
to
(g/kg):
Nox
Sox
CO2
VOC
HC
Dust
Particles

Öko-Tex 100
Criteria
product classes

air

*)
•

Limits
for
emissions
Of volatiles for classes
I and IV concerning
carpets,
mattresses
and products coated
with foamed materials:

Working environment

Öko-Tex 1000
Criteria

Non-met criteria
of studied products

NK
Öko-Tex
requirements
4. 5
NK / Öko-Tex 100 /
•
See table .4.4
•
For the emission 1000
of
dust for all firings
above 2 MW a limiting
3
value of 50 mg/m has
to be fulfilled

Limits for noise level
The national
Legislative
• noise level 85dB
requirements
• temp. 20°C
Protection on handling
of dangerous materials
The minimum age
shall comply with the
ILO-convention
No.
138 of the International
Labour Organisation

*) measured of the certified textile products
NK = not known / non-available
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Table 3. Environmental indicators of textile products vs. suggested criteria of environmental declarations by ISO,
EU eco-labelling and HELCOM criteria [14]
Nr

Environmental indicators

1

Energy consumption MJ/kg

2.
3.

Transports km/kg
Raw materials g/kg
Renewable (A)
Non-renewable (B)

4.

EU-eco-label

NK
X

X
X

X

X/NK
X
Cl concentration
<
5
mg/m3,
if
consumption > 0.05
kg/h
X/NK
X/NK
VOC-emissions
X/NK
< 150 mg/m3, if
mass flow > 3 kg/h
X/NK

Emissions to air (industry)
(g/kg):
Nox
Sox
CO2

X

VOC

6.

7.

NK
NK
X/NK

HC
Dust
Particles
Emissions to water (industry)
(g/kg):
pH
°C
COD
Tot-P
Colours
ClAOX
Cr
Cr VI
Cu
Zn
Hazardous substances :
- fibres
- industry

8.

Working environment:
Noise
Temperature

9.

Recyclability %

10.

Product quality

LCI data of
products under
study

HELCOM

X/NK

X

Water consumption l/kg
1. Fibres (A)
2. Industrial processes (B)

5.

ISO ed

To surface waters:

X

X

6–9
< 40 °C
< 25 g / kg

- list of forbidden
chemicals
- list of forbidden
chemicals

Surface
waters/sewer:
(min. two different
toxicity tests)
X/NK
X/NK
160 mg/l
X/NK
2 mg/l
X/NK
NK
1 mg/l **
NK
1 mg/l
X / NK
0.7 mg/l
X / NK
0.2 mg/l
X / NK
0.5 mg/l
X / NK
2 mg/l
X / NK

NK
X/NK
- law for working
environments
100 %

- colour fastness

X = data available
NK = data not known / non-available
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-quality standards

