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EXECUTIVE SUMMARY
Project context
The applicant – Vlisco Netherlands BV (hereafter called Vlisco) - has been operating since 1846,
creating  unique  textiles  (often  termed  ‘Real  Dutch  Wax’  textiles)  designed for the West and Central
African market. Vlisco is the only EU producer of wax prints (fabrics) for this market. Vlisco
products are more expensive (compared to competitors) due to their higher quality, design and
uniqueness. They are bought by a small subset of the market (~4%), mostly by more affluent
consumers but also by a broader socio-economic demographic to be worn on special occasions (e.g.
community events, weddings, and birthdays) and at religious ceremonies. The majority of
consumers (~96%) buy clothes made in China or Africa, which are cheaper and of lower quality.
These products are mostly (i.e. >98%) made with rotary screen printing technology rather than
using wax (<2%).
The   uniqueness   of   Vlisco’s   wax   prints   products   is   created   by   the wax (resin) process.
Trichloroethylene (TCE) is needed in this process to remove the resin from the cloth – which
creates a random bubbling effect on the cloth. As a result, no yard of cloth produced by the resinbased process is identical. This is in contrast to rotary screen printing which results in a uniform
pattern on the cloth where every yard of cloth is identical. The resin-based process also results in
distinctive colour depth and durability of the colours in contrast to rotary screen printing.
TCE has been included on the Authorisation list (Annex XIV) due to its carcinogenic properties
(category  1B  meeting  the  criteria  of  Article  57a).  This  means  that  any  use  of  TCE  after  the  “Sunset
Date”   (21/04/2016)   needs   to   be   granted   an   authorisation   by   the   European Commission. The
granting of this authorisation depends on whether the benefits to society of the use in question
outweigh any associated risks to human health and the environment. This Socio-Economic Analysis
(SEA) demonstrates that the benefits of  Vlisco’s  continued  use  of  TCE  outweigh  the  resulting  risks.  
As a result Vlisco, as a downstream user of TCE, is submitting this authorisation application in
order to continue to use TCE after the Sunset Date.
The two uses that Vlisco are seeking authorisation for are:
Use 1: Use of trichloroethylene as a solvent for the removal and recovery of resin from dyed
cloth
Use 2: Use of trichloroethylene as a solvent in a process to recover and purify resin from
process water
The two uses, which together account for an annual net consumption of TCE of four tonnes, are
interlinked within the production process meaning they are best assessed together within the same
report. Vlisco is seeking authorisation for continued use of TCE with a 12-year review period.
If the authorisation is granted, Vlisco intends to use the intervening period to substitute
away from TCE by using a different – “switchable”  (green)  – solvent for both uses.
Vlisco has and continues to implement risk management measures (RMMs) to minimize emissions
of TCE to air, water and in waste material (as demonstrated in the Chemical Safety Report (CSR)).
Further, Vlisco is a technology leader in this sector, and for more than 25 years has been actively
seeking to switch away from TCE to a more sustainable   (‘green’)   alternative.   Research   &  
Development (R&D) has focused on seeking an alternative solvent (to TCE) as well as changing the
production process (e.g. moving from the current resin to use of rosin) so that TCE is no longer
required. As a result of extensive research, a limited number of possible alternatives have been
Use number: 1 and 2
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shortlisted, and an alternative based on a switchable solvent has been identified which could
potentially be developed and adopted over a 12 year period (see the Analysis of Alternatives
(AoA)). However, the economic feasibility of this alternative depends on Vlisco being able to
continue producing dyed fabrics at the existing site in Helmond (Netherlands), while the technical
development and implementation of the alternative takes place. The desire to move to a sustainable
process based on a switchable solvent is both for regulatory reasons (e.g. to avoid potentially
another authorisation application or some other form of regulation concerning use of the solvent)
and for financial reasons (reduced operational costs) as it expected to result in reduced energy
consumption.
Non-use scenario
The AoA assesses the options if Vlisco could no longer continue to use TCE past the Sunset Date.
Based on this analysis, the options which Vlisco will adopt if it can no longer use TCE are to switch
to perchloroethylene (PERC) for Use 1, and to solvent free extraction technology for Use 2.
Adopting these options will have significant costs for Vlisco in terms of capital expenditure,
operating costs and temporary losses in sales. However, the switch from TCE to PERC and solvent
free extraction will   ensure   that   Vlisco’s   products   retain   their   unique   characteristics   that   are  
dependent on the wax (resin) process – for which there is demand for from final consumers - and
continue to distinguish them from competitor products. The non-use scenario described in this SEA
examines the likely responses by affected parties if Vlisco adopts these two alternatives.
Comparison of benefits and risks of continuing Use 1
The analysis finds that the estimated benefits of continuing Use 1 outweigh the associated risk to
human health. The benefits of this continued use of TCE are the costs which can be avoided by
Vlisco not adopting the PERC alternative. These benefits are estimated to be approximately
  
1
(PV, 2016-27), and arise due to the estimated costs of the non-use scenario:
Capital costs of building new de-waxing production lines which use PERC instead of TCE
2
PV);
Higher operating costs of using PERC instead of TCE (

  

3

PV); and

Lost value-added from wax print production until the new production lines using PERC are
4
operational
  
PV).
The costs of the risks to human health from continued use of TCE in Use 1 are estimated to be up to
up  €104k  in  total.  A  number  of  sensitivities  were  performed,  with  a  range  of  benefits  estimated  at  
between   €17k   and   €104k   (PV).   The   range   reflects   assumptions   in   relation   to   worker   and   general  
population exposure levels around the Helmond site and valuation estimates for fatal cancer.
Social, environmental and macro-economic impacts have been assessed and do not have a bearing
on this CBA outcome.
Thus  it  is  demonstrated  that  the  benefits  to  society  from  Vlisco’s  continued  use  of  TCE   for Use 1
clearly outweigh the risks to human health and the environment.
Comparison of benefits and risks of continuing Use 2
The analysis finds that the estimated benefits of continuing Use 2 outweigh the associated risk to
human health. The benefits of this continued use of TCE are the costs which can be avoided by
Vlisco not adopting the solvent free extraction alternative. These benefits are estimated to be
5
approximately
(PV, 2016-27), and arise due to the estimated costs of the non-use
scenario:
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Capital costs of building solvent free extraction technology for resin recovery
PV);

  

6

Added operational cost before solvent free extraction technology is operational
7
); and
Higher operating costs using solvent free extraction

  

8

  

PV).

The costs of the risks to human health from continued use of TCE in Use 2 are estimated to be up to
up   €3k   in   total.   A   number   of   sensitivities   were   performed,   with   a   range   of   values   estimated   at  
between  €200  and  €3k  (PV)  is  also  estimated.  The  range  reflects  assumptions  in  relation  to  worker  
exposure levels and valuation estimates for fatal cancer. Social, environmental and macroeconomic impacts have been assessed and do not have a bearing on this CBA outcome.
Thus  it  is  demonstrated  that  the  benefits  to  society  from  Vlisco’s  continued  use  of  TCE  for  Use  2  
clearly outweigh the risks to human health and the environment.
Conclusion
This application clearly demonstrates the case for the granting of an authorisation for both Use 1
and Use 2. This is based on the following findings:
The emissions of TCE have been minimized (as shown in the CSR);
There are no suitable alternatives (as shown in the AoA); and
The benefits of authorisation significantly outweigh the risks by orders of magnitude (as
shown in this SEA).
Vlisco considers a review period of 12 years to be appropriate. This is based on the following
considerations:
The costs of switching to the PERC and solvent free extraction alternative to TCE are very high;
There is no net reduction of risk switching from TCE to PERC;
The   risks   of   Vlisco’s   continued   use   of   TCE   have   been   minimised   and   are   very   low, and will
continue to be so;
The estimated excess of benefits (of continued use) over risks is very large and strongly robust
to sensitivity analysis;
Vlisco has undertaken extensive R&D over several decades to identify a feasible alternative
without success, and the costs of substitution are not expected to fall significantly over the
coming years;
An alternative based on a switchable solvent has the potential to be suitable, but requires several
years further research and development to establish its technical feasibility; and
Adopting a switchable solvent alternative is currently expected to take 12 years, and could only
be   economically   feasible   if   it   can   be   implemented   alongside   Vlisco’s   ongoing   TCE-based
production of wax products during this period.

Use number: 1 and 2

Legal name of applicant(s): VLISCO Netherlands BV

v

SOCIO-ECONOMIC ANALYSIS
IMPORTANT NOTE FOR THE READER
Use of decimal marks in this report
10,000 refers to ten thousand rather than ten; and
100.25 refer to one hundred and a quarter
List of abbreviations
AfA

Application for Authorisation

AoA

Analysis of Alternatives

Bn

Billion

CAS

Chemical Abstracts Service

CBA

Cost Benefit Analysis

CI

Confidence Interval

CMR

Carcinogenic, Mutagenic or toxic to Reproduction

CSR

Chemical Safety Report

DRC

Democratic Republic of the Congo

DU

Downstream User

EC

European Commission

ECHA

European Chemicals Agency

EDC

Endocrine Disruptor

EEA

European Economic Area

ES

Exposure scenario

EU

European Union

FTE

Full time equivalent

GDP

Gross Domestic Product

HM

Her Majesty

LAD

Latest Application Date

LE

Legal entity

LoA

Letter of Access
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LR

Lead Registrant

NPV

Net Present Value

OC

Occupational Condition

OPEX

Operating costs

PPE

Personal Protection Equipment

PERC

Tetrachloroethylene, also called Perchloroethylene

PPM

Parts Per Million

PSIS

Pre Submission Information Session

PV

Present Value

R&D

Research & Development

RAC

Risk Assessment Committee

RCR

Risk Characterisation Ratio

REACH

Registration, Evaluation, Authorisation & restriction of CHemicals

RMM

Risk Management Measures

RSP

Rotary Screen Printing

SCOEL

Scientific Committee for Occupational Exposure Limits

SVHC

Substance of Very High Concern

SEA

Socio Economic Analysis

SSA

Sub-Saharan African

SOP

Standard Operating Procedures

TCE

Trichloroethylene

WIPO

World Intellectual Property Organisation

WTP

Willingness To Pay
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1.

INTRODUCTION

1.1.

Purpose of this SEA

The objective of this Socio-Economic Analysis (SEA) is to determine whether the benefits of
continued use of Trichloroethylene (hereafter referred to as TCE) as a solvent in the
production  of  resin  based  fabrics  by  Vlisco  Netherlands  BV  (“Vlisco”)  outweighs  the  risks  to  
human health and the environment. The two uses that Vlisco (also referred to as the
“applicant”  within  this  report)  are  seeking  authorisation  for  are:
USE 1: The use of TCE as a solvent for the removal and recovery of resin from dyed
cloth
USE 2: The use of TCE as a solvent in a process to recover and purify resin from
process water
The analysis concludes that the benefits to society of continuing these two uses of TCE
outweigh the risks to human health and the environment, and hence that authorisation is
justified. Accordingly, Vlisco is seeking authorisation for continued use of TCE with a 12
year review period. This should enable the company to substitute away from TCE by using a
different – “switchable”  (green)  solvent  for  both  uses.
Vlisco has and continues to implement risk management measures (RMMs) to minimize
emissions of TCE to air, water and in waste material (as demonstrated in the Chemical Safety
Report (CSR)). For more than 25 years Vlisco has been actively seeking to switch away from
TCE  to  a  more  sustainable  (‘green’)  alternative.    The  desire  to  move  to  a  sustainable  process,  
which can be either a process based on a green solvent or a solvent free process is both for
regulatory reasons (e.g. to avoid potentially another authorisation application or some other
form of regulation concerning use of the solvent) and for financial reasons (reduced
operational costs). For example, the process based on a switchable solvent provides the best
outlook from a reduced energy cost perspective.
Research & Development (R&D) has focused on seeking an alternative solvent (to TCE) as
well as changing the production process (e.g. moving from the current resin to use of rosin) so
that TCE is no longer required. As a result of extensive research a limited number of possible
alternatives have been shortlisted which could lead to a suitable alternative being available
within 12 years (see Analysis of Alternatives - AoA).
Authorisation would allow for the additional time needed to establish technical feasibility of
the alternative through proper testing and implementation. It would also improve the
economic feasibility of the alternative by allowing implementation to proceed while Vlisco
continues to produce and market wax fabrics at the existing site in Helmond (Netherlands).
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IMPORTANT NOTE FOR THE READER
This report sets out the SEA for both uses 1 and 2. As the subsequent analysis
demonstrates, authorisation is justified for both uses given their inter-dependence.
The impacts of granting an authorisation for Use 1 and Use 2 for the production of wax
fabrics by Vlisco are assessed separately within different chapters of the report (Chapters 4
and  5,  respectively).  However  the  ‘applied  for  use’  scenario  (Chapter  2)  covers  both  uses  as  it  
is necessary to establish an understanding of the whole supply chain, which is only possible
by explaining the two uses in conjunction with one another. This also avoids unnecessary
duplication of text within the report.
For this SEA report:
The   ‘applied   for   use’ scenario assumes continued use of TCE for Use 1 and Use 2;
and
The non-use scenario assumes Vlisco is not able to use TCE for Use 1 and Use 2
beyond the Sunset Date.
Use of decimal marks in this report
In this report:
10,000 refers to ten thousand rather than ten; and
100.25 refer to one hundred and a quarter.
If this report is read from a printed document, there a number of pictures in this report which
are best viewed in colour. The report contains all the information suggested to be included in
the ECHA template (See Appendix A).
Use of footnotes and endnotes
Footnotes are at the bottom of the page and are numbered with roman numbers (i, ii,
iii,  …)
Endnotes are references of confidential sections in the document and are numbered
with Arabic numbers (1,2,3,…)
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1.2.

About the applicant

The applicant – Vlisco   Netherlands   BV   (hereafter   referred   to   as   “Vlisco”)   - has been
operating since 1846, creating unique fabrics designed for the West and Central African
market, which originate from traditional wax techniques (cfr. Batik in Indonesia). In 1846, a
Dutch entrepreneur Pieter Fentener van Vlissingen established the textile company P.F. van
Vlissingen & Co, which is now called the Vlisco Group (Vlisco), in the Dutch city of
Helmond.
According to the World Intellectual Property Organisation (WIPO) i ,   “although Vlisco
originally sold batik in Europe, the fabrics were also used for bartering by traders on Dutch
ships travelling from the East Indies and stopping over on the West African coast. When
African women in the region first encountered the textile, they fell in love with it and
subsequently embraced it as their own”.  In  particular  African  women  showed  a  preference  for  
the deeper, bolder colours and prints with a crackled effect.
Over time, these fabrics have become of cultural (and fashion) significance within these
regions of Africa, where such fabrics are worn on special occasions (e.g. community events,
weddings, and birthdays) and at religious ceremonies (G. Gerlich, 2004ii). Figure 1.1 depicts
some traditional wax fabric designs.
Figure 1.1 Final Vlisco fabrics made into clothing

Source: Vliscoiii
Traditional wax techniques are labour intensive, but Vlisco has been able to largely automate
this process on a commercial scale, to produce high quality wax fabrics. This process is more
complex than rival printing techniques such as Rotary Screen Printing (RSP) which does not
use solvents. However, RSP is not able to achieve the same results in terms of quality (e.g.
desired features of the cloth) and durability (e.g. how vibrant the colours are over time after
washing several times) as explained further in this SEA and AoA – See Appendix B for
further details.

i

A more detailed background of the Vlisco Group is provided by the World Intellectual Property Organisation
(WIPO) – “The  fabled  cloth  and  its  IP  future”  - http://www.wipo.int/ipadvantage/en/details.jsp?id=3501
ii

Waxprints im soziokulturellen Kontext Ghanas, Magisterarbeit, Gabriele Gerlich, 2004

iii

http://www.vlisco.com/new-arrivals/en/page/538/#/?FK 7=42&CPI=0
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The Vlisco wax process and its resulting desirable product features enable Vlisco to
differentiate its products (on quality grounds) from the rest of the market. Vlisco is able to
design and produce fabrics with deeper, more brilliant colours and unique characteristics, like
bubbles, hair crackles and half-tone effects (see section 2 and Appendix B for further details).
As a result of not using rotary screen printing (RSP), Vlisco is not the market leader in terms
of sales volume, but Vlisco is considered to be the design leader in the market, whose designs
are highly sought after. As a consequence, the Vlisco designs are also known to be copied or
imitated by many competitors using RSP. Vlisco is the premium brand on the market and this
is an important distinction, as the low and mid-range of the market in terms of price and
quality is heavily saturated with RSP fabrics and counterfeits (e.g. fake and illegal Vlisco
imitations).
Another critical selling factor is that Vlisco fabrics are produced in the Netherlands using a
special   (unique)   wax   process,   enabling   the   product   to   be   sold   as   “real   Dutch   wax”   fabrics.    
This is important as Vlisco has successfully won legal battles with competitors regarding the
use  of  the  word  “wax”   when  producing  fabrics   using  RSP,  which   are  not   made with waxiv.
Continued production in the Netherlands is also important to Vlisco, in terms of branding, as
“Real  Dutch  Wax”  is  as  identifiable  as  the  Vlisco  brand  name.  Some  customers  know  these  
fabrics as Real Dutch Wax whilst others know the products to be a Vlisco product (WIPO).
This is explained further in Section 2.2 and 2.3.
The fabrics produced are sold to wholesalers with the average order size of 2,000 yards v (a
minimum order is 1,200 yards). The final consumer typically purchases 6 yards (length) of
the fabric which is typically required to make one dress in the main target market of Africa:
3 yards for the lower body;
2 yards for their upper body; and
1 yard for a head piece.
As shown in Figure 1.2, the applicant is part of the Vlisco Group (~2,760 employees, of
which 1,743 are in Africa) which consists of four (different) brands; Vlisco is produced in the
Netherlands, whilst Woodin, Uniwax and GTP are all produced in Côte d'Ivoire and Ghana.
Each brand has its own distinctive identity and market and also uses TCE for their wax
products. This application for authorisation (AfA) focuses and applies only to the Vlisco
brand, which is made in the Netherlands.

iv

See  “Vlisco  – Brand protection”  for  more  info:  http://about.vlisco.com/vlisco-brand-protetction/

v

A yard is the standard unit of length used in the fabric market; One yard is equivalent to 0.9144 metres.
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Real Proportion (range) in %

Source: (ECHA 2010)

vi

1.3.2 Known uses of TCE

In  the  supporting  background  document  for  TCE’s  inclusion  on  Annex  XIV,  ECHA  (2011)vii
indicates about 50,000 to 100,000 tonnes of TCE per year are manufactured or imported into
the EU. The larger part (volume) is used as an intermediate in the manufacture of other
substances such as fluorinated compounds. As intermediates are not subject to authorisation,
this use of TCE can still continue after the Sunset Date (~40,000 to 90,000 tonnes per year).
Uses of TCE which are covered by authorisation were estimated to be in total above 10,000
tonnes per year (ECHA 2011):
Formulation;
Surface cleaning (closed and enclosed systems);
Heat transfer (mainly in closed systems);
Process chemical (e.g. in purification);
Textile scouring;
Adhesives; and
Laboratory chemicals (some uses not being exempt if a site exceeds using 1 tonne per
year).
According to the ECHA Annex XV report (2010)viii, the major non intermediate use of TCE
is for hot degreasing of metal parts (surface cleaning) for removing oils, greases, waxes and
buffering compounds, or soils.
This application is for continued use of TCE by one company (Vlisco), at one site (in
Helmond, Netherlands), where approximately 4 tonnes per year are forecasted to be
purchased (post 2016). Given the small volumes purchased each year by Vlisco, the main
supplier of TCE (Dow) is only submitting authorisation for its downstream users which
purchase larger volumes of TCE (e.g. surface treatment). However, Dow are still supporting
Vlisco in terms of access to the CSR and sharing of relevant non-confidential information on
the authorisation process.

vi

(ECHA 2010) – Member State committee support document for identification of Trichloroethylene as a
substance of very high concern because of its CMR properties. Available at:
http://echa.europa.eu/documents/10162/5a61a853-d11a-4727-94f8-305f9b714f16#page=3&zoom=auto,0,671
vii

European Chemicals Agency (ECHA) (2011): Background document for trichloroethylene.
Online: http://echa.europa.eu/documents/10162/9cedf499-8e10-4aef-b51d-82199a37dce5

Available

viii

ECHA Annex XV Report - Proposal for identification of a substance as a CMR cat 1 or 2, PBT, vPvB or a
substance of an equivalent level of concern, Substance Name: Trichloroethylene, EC Number: 201-167-4, CAS
Number: 79-01-6
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1.3.3 TCE status under REACH

TCE is included on the Authorisation list (REACH, Annex XIV) due to its carcinogenic
properties (category 1B meeting the criteria of Article 57 a).
Based on the latest opinion from the ECHA Risk Assessment Committee (ECHA RAC
2014) ix , it is argued that TCE is a non-threshold substance for carcinogenicity; meaning
adequate control cannot be demonstrated (i.e. there is no safe exposure level). Therefore for
this Application for Authorisation (AfA), Vlisco follows the RAC opinion that TCE is a nonthreshold substance and has submitted exposure scenarios (ESs) that demonstrate
minimisation of emissions.
This   also   means   that   Vlisco   is   submitting   an   AfA,   under   the   ‘socio-economic’   route.    
Authorisation is therefore being sought on the basis that the benefits of continued use of TCE
outweigh the risks to human health (and the environment), and – as shown in the Analysis of
Alternatives (AoA) – there are no suitable alternatives.
The   European   Commission   (EC)   has   confirmed   the   “Sunset Date”   for   the   use   of   TCE   as  
21/04/2016 and therefore the latest date for making an authorisation application as
21/10/2014.
1.4.

The Vlisco Process: Link between the Use 1 and Use 2

In Figure 1.3 an overview is provided of Use 1 and Use 2, and how the two uses interact
within   Vlisco’s   production   process.   Although   the   main   purpose   of   each   use   of   TCE   is  
different, the two uses are integrated within the same production process. The applicant
therefore recommends to ECHA that the two uses are assessed in conjunction with each other.
Figure 1.3: The Vlisco production process: The link between Use 1 and Use 2

ix

(ECHA 2014) Application for authorisation: establishing a reference dose response relationship for
carcinogenicity of Trichloroethylene:
http://echa.europa.eu/documents/10162/13641/carcinogenicity dose response tce en.pdf
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Notes:
The "water + TCE" fraction indicated with a circled W comes from the resin extraction tower and goes
to the water stripper.
the "resin" fraction indicated with a squared R comes from the distillation tower and goes into the resin
printing process.

1.5.

Use 1: Removal and recovery of resin from dyed cloth

Figure 1.4 illustrates the basic steps used by Vlisco in the production of wax prints. A more
detailed explanation is included within the AoA. The applicant starts by printing a resin (wax)
design on specific parts of a fabric (a grey cotton cloth that has been pre-treated for the
production process) depending on the design being produced. The function of the printed
resin  is  to  protect  the  cloth  against  subsequent  dyeing  (i.e.  it  acts  as  a  “resist”)  to  help  form
patterns/designs. The fabric is then dipped into a colour bath (known as base dyeing). In the
bath those parts of the cotton cloth that are not blocked by the printed resin design are dyed.
The result is a base dye in the design formed by the resin.

Use number: 1 and 2

Legal name of applicant(s): VLISCO Netherlands BV
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Figure  1.4:  Basic  steps  in  Vlisco’s  production  of  wax  products

The fabric is then washed using water and mechanical agitation/force (i.e. using a machine) to
remove parts of the resin that can easily be removed (breaking-off). The remainder of the
resin forms small spheres of resin on the cloth in random patterns but on locations in relation
with the initial print. These spheres of resin will act as resist in the next colour fitting steps
and will form the typical bubbling effect. The resin in the so called “breaking-off water”  from  
this process is recovered and cleaned for reuse (Use 2). Due to the separate dyeing and colour
fitting steps (colour after colour) the superposition of the colours are sharp and brilliant and
different types of dye can be used (see Appendix B).
After colour fitting and fixation of several colours, the remaining resin is washed out of the
cloth with TCE (de-waxing).  This  is  the  primary  use  of  TCE  (“Use  1”).  The  resin  is  removed  
in a continuous process by leading the fabric through a TCE bath within a closed system. The
system is closed at two levels:
1. The TCE bath is a closed vessel with the fabric passing through a seal to avoid
TCE emission from the vessel; and
2. The TCE bath together with the rinsing and first washing machines is in a closed
box. The pressure in the box is below atmospheric to avoid any release of TCE.
Vapours from the box are sent to an activated carbon air treatment installation
(shared with Use 2).
The resin is extracted (removed) from the cloth. Hot water wash or steam is then used to
flush off residual TCE out of the cloth and the cloth is then ready for further processing (e.g.
subsequent drying and colours added). The wash water, containing traces of TCE is steam
stripped to remove TCE. This part of the installation is shared with Use 2.
Use number: 1 and 2
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The resin and TCE are separated and recovered from the TCE/resin stream in an installation
(distillation) shared with Use 2. The overall resin recovery rate is 95%. This means that 95%
of resin can be reused again in the production process, whilst 5% is either released to
wastewater or incinerated as waste. TCE recovery is much higher where 99.99% of TCE used
is recovered and reused in the process. Only 0.01% (~4t/year) is lost to the environment.
Since the early 1990ties Vlisco has managed to reduce the TCE consumption significantly as
shown in Figure 1.5.
Figure 1.5: Reported TCE use; 2014-2016 are predicted values

The most important steps made to improve the TCE recovery rate are in Section 2.7.1.
The dyeing and use of resin leads to the following desirable characteristics:
Designed indigo dyeing
Broad colour space; vivid and bold colours - reactive, azoic and phtalogenic dyes
A controlled matching of front and back: same colour or half tones colours
Non repeating unique bubbling patterns originating from the design
Crackle effect
A soft appearance of the design by blurred edges
These characteristics are shown in more detail in Appendix B. They are considered by
Vlisco as critical product features which means each yard of fabric is unique (i.e. never the
same). This cannot be replicated through rotary screen printing (RSP) which produces a
consistent pattern on fabric (i.e. every yard is identical). This enables consumers to
distinguish between authentic Vlisco products vs. counterfeits and imitations made in China
and Africa.
Use number: 1 and 2
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Without authorisation, Vlisco will no longer be able to use TCE to extract (dissolve) the resin
from the cloth after the Sunset Date. The impacts of this are explained in Section 4.
1.6.

Use 2: Recovery and purification of resin from process water

The second use of TCE (Use 2) is separate from, but is also linked with, the cloth dyeing
process (shown in Figure 1.4). Process water containing resin originates from the so-called
“breaking-off”  process (See Box 3 in Figure 1.4) which is crucial for the specific effects such
as bubbling and bleeding (blurred edges).
When the cloth is washed (breaking-off), the water will contain resin. The resin in the water
needs to be extracted for recovery and re-use rather than being discharged as wastewater, both
for financial and regulatory reasons:
Vlisco has an exploitation permit which only allows a maximum of 500 kg/day of
resin and/or 80 metric tonnes/year of resin to be discharged to wastewater.
Disposing of the resin rather than recovering for re-use incurs a significant
opportunity cost as more resin would then need to be purchased for making fabrics.
The recovery of the resin is important both for financial reasons (i.e. reduced
operating costs & cost of waste treatment) as well as on resource efficiency grounds
(re-use existing resin available rather than using new resin).
In  order  to  extract  and  recover  the  resin  from  the  water  in  the  ‘breaking-off’  process,  Vlisco  
uses   TCE   as   a   solvent   (‘Use   2’)   in   a   completely closed system. As noted earlier, the resin
recovery rates is 95%, the TCE recovery is 99.99%.
This recovery of resin has been achieved over years of investment. In 1998, breakwater
filters were implemented meaning losses in wax were dramatically reduced from 18% to
approximately 7%. In 2011, the installation of a new width-washing machine enabled Vlisco
to further reduce the wax losses by a further 2% to the current level of 5% (in 2014).
The average price of resin from 2008-2012  was  €1,810/t.  By recovering and reusing the resin,
9
10
this results in cost savings of up to €
which equates to
.
This is therefore a saving of 5-9%xii of the price of the fabric. This savings is even higher in
2014 as the price of resin is more than 10% higher now than compared to the 2008-2012
average.
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See Table 2.3 where the low  cost  (€/yard)  of  wax  product  is  provided.
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Use 2 of the application for authorisation covers (i) the use of TCE as extraction solvent to
remove the resin from the water stream and (ii) the separation of the resin from the solvent to
allow the re-use of both the solvent and the resin (shared with Use 1) (iii) the steam stripping
of the water to remove traces of TCE (shared with Use 1) and (iv) the vapours are purified via
an activated carbon filter (shared with Use 1).
As noted above, over the complete process, 95% of resin is recovered. As shown in Figure
1.6, the extraction of the resin from the process water is a closed and continuous process.
Water containing suspended resin particles is pumped from the baths where the cloth is
washed into an extraction column. TCE is added and dissolves the suspended resin particles
in the water. Due to the difference in the densities of the three substances, and the low
solubility of TCE in water, the TCE-resin particles separate from the water phase, and the
water can be removed from the settling vessel at only a low concentration of TCE.
The installation operates at atmospheric pressure. The extract solution of TCE and resin is
pumped to the distillation column (common with Use 1) to separate the TCE and the resin.
The resin-free water is pumped to the water stripper (common with Use 1) to remove the TCE
residues. The pigments and dyes dissolve in the water phase and leave the extraction with the
water flow. Indeed, as a valuable side effect of the extraction, the resin is cleaned from dyes
and pigments.
The overall recovery of the TCE is even higher with a 99.99% recovery rate. Consequently
Vlisco only uses around 4 tonnes of TCE every year. Without authorisation, Vlisco could no
longer use TCE to recover resin (wax) from the water/slurry wastewater after the Sunset Date.
The impacts of this are explained in Section 5.
1.7.

SEA method

As shown in Figure 1.6, this SEA has been developed via an iterative process. Following the
completion of a scoping study (Nov 2013), a number of the SEA chapters/memos were
drafted and reviewed by the applicant prior to producing a drafted SEA (February 2014).
Following the PSIS with ECHA (March 2014), a draft final and final SEA were produced in
May 2014 ready for a submission to ECHA in the May 2014 submission window. The
applicant has set up an internal project team for the application for authorisation. The team
had the support and involvement of the management of Vlisco.

Use number: 1 and 2

Legal name of applicant(s): VLISCO Netherlands BV
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Figure 1.6 SEA development process

The primary source of information for the SEA has been information and data provided by
Vlisco via a number of questionnaires. This includes information relating to production and
sales processes, historical quantities and market forecasts. This was supported by a
confidential market report by McKinsey (2014) xiii for Actis (investors in Vlisco) and
additional desk-based research (however as the consumer market is in West Africa, there is
limited information in the public domain). Given time and language constraints, consultation
was limited to two wholesalers in Africa (April 2014). The McKinsey (2014) report however
includes significantly more consumer preference data and relevant interview responses.
As the product is sold outside of the EU, impacts within the EU largely relate to Vlisco and
the surrounding region in Helmond. These impacts were assessed by determining the most
likely responses to a refused authorisation through consultation with various teams at Vlisco
(e.g. R&D, marketing, sales, engineering and board level).
The  net  impacts  are  assessed  by  comparing  the  likely  impacts  of  the  ‘non-use’  scenario  to  the  
‘applied   for   use’   scenario   (continued   use   of   TCE).      Impacts   are   assessed   from   a   ‘societal  
perspective’   (i.e.   all   benefits   and   all   costs   to   society   as   a   whole   rather   than   just   a   company  
perspective) in accordance with ECHA (2011b) SEA guidancexiv.
In order to make a comparison of the benefits and risks from authorisation, a cost benefit
analysis (CBA) has been undertaken (see section 4 and 5 for more details), whereby all
significant impacts have been determined and assessed (in qualitative, quantitative and/or
monetary terms). Several impacts were identified as part of an initial screening process (See
Appendix D) but were not assessed to be significant enough to warrant examine in detail (i.e.

xiii

(McKinsey 2014) – Project Benz – Phase 1 – Confidential report for Actis Group – Progress Review – post
meeting document – 31 March 2014
xiv

(ECHA 2011b), Guidance on the preparation of an application for authorisation Version 1 January 2011

Use number: 1 and 2
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impacts that have no material effect on determining whether benefits outweigh costs). Only
significant impacts are assessed in detail in Section 4 and 5.
Where monetisation of impacts is possible, the results are presented as a net present value
(NPV) using a 4% discount rate as recommended in the ECHA SEA guidance. The final
comparison of costs and benefits is provided within a CBA framework. An overview of the
SEA approach used is summarised in Figure 1.7 below.
Figure 1.7

Approach to developing SEA under REACH Authorisation

Source: eftec (2012)xv

xv

eftec (2012) – “AUTHORISATION  SEA  ‘ROADMAP’  Practical  Guidance  For  Undertaking  Socio-Economic
Analysis”  – Available at: http://www nickelconsortia.eu/assets/files/consortia/SEA ROADMAP 12 09.pdf

Use number: 1 and 2
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1.8.

Structure of the report

The remainder of the SEA report is structured as followed:
Section  2:    ‘Applied  for  use’  Scenario  (combined  for  Use  1  and  Use  2)
o Detailing the continued use of TCE for the two uses applied for
Section 3: Non-use Scenario (assessed separately for Use 1 and for Use 2)
o Detailing the likely responses by affected parties if use of TCE must cease
Section 4: Cost benefit Analysis (CBA):Use 1
o Comparing the costs and benefits of authorisation for Use 1
Section 5: Cost benefit Analysis (CBA):Use 2
o Comparing the costs and benefits of authorisation for Use 2
Section 6: Conclusions
o This summarises the rational to proceed with authorisation and provides
review period argumentation.

Use number: 1 and 2
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2.3.

Vlisco products (made at Helmond site)

As noted earlier in Section 1.2 Vlisco produces and sells fabrics designed for the African
market. What enables Vlisco to differentiate themselves (stand out) from competitors in the
market is through the high (premium) quality of their fabrics. This is explained visually in
more detail in Appendix B.
A tiny proportion (<1%) of these fabrics are manufactured into ready-to-wear clothes (largely
for fashion shows and demonstrations) and accessories by the applicant but the majority
(>99%) is sold as fabrics in West Africaxvii. Consumers then have tailored their respective
clothes with the fabric purchased. Both casual and formal outfits (and accessories) can be
partly made out of the printed fabrics and can be used in a variety of ways for women, men
and children including:
Wrapper (two layers tied to the waist)
Bags
Short/long skirts and blouses
Jewellery
Gowns
Scarves
Trousers and tops/blouses
Belts
Long skirts
Wallets
Coats
The fabrics produced by the applicant can be categorised into four product types:
Wax prints;
o Wax Print (WP);
o Wax cover print (WCP) - discontinued range since 2013;
o Wax Block Print (WBP); and
o Super-Wax (SW).
Java prints;
Ready-to-wear clothes; and
Accessories.
As shown in the red boxes in Figure 2.11, TCE is used for production of all wax (resin) prints
and ready-to-wear clothes made with wax. Java prints (made using a similar technique to
RSP), accessories and ready to wear clothes made with Java prints are all made without TCE,
but represent a small proportion of sales as shown in blue boxes in Figure 2.11.

xvii

While fabrics are currently their main product, over the next 20 years Vlisco are expecting to increase their
presence within the ready-to-wear clothes market. As this market is still being developed sales are much smaller
and less predictable than the current fabric market. However it is predicted in the long term that the African
market  may  shift  towards  more  ‘western’  habits  of  purchasing  ready-to-wear clothes rather than using a tailor.

Use number: 1 and 2
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2.7.

Risks from continued use

TCE has been placed on the Authorisation list (Annex XIV) because of its carcinogenic
properties (category 1B meeting the criteria of Article 57 a). The risks of continued use of
TCE have been assessed with regard to:
Worker exposure during activities related to Use 1 and 2
Exposure of the general population via the environment
With regard to service life of the substance, no TCE can be measured in the final product at
the detection limit. As a worst-case assessment, exposure has been estimated assuming TCE
levels in the final cloth at detection limit.
2.7.1 Mass balance

The yearly consumption of TCE is calculated on basis of the difference in TCE inventory
over one year.
Overall usage of TCE is determined by comparing inventory of TCE over short, medium and
long-term ranges. The long-term evaluation (time span of 1 year) is used to define the annual
TCE usage, and is used as input for this CSR. Short and medium-term mass balance
evaluations are used to control the usage of TCE by early detection of any increased
consumption of TCE.
Because the storage for Use 1 and Use 2 is shared, the consumption of TCE can only be
calculated as an overall consumption for the two uses combined. The most recent tonnage
information, i.e. after the latest improvements with regard to minimization of emissions, is 4
tonnes/year. This tonnage is relevant for the future production years and will therefore be
used for the exposure/risk assessment.
The mass balance is combined for the two uses for the main reasons described in Table 2.9.

Use number: 1 and 2
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-

increase with 810 kg/year, i.e. the local activated carbon filter after saturation. Waste
is treated in an industrial waste incinerator.
Fugitive emissions: These emissions are estimated using a standard protocol:
“Meetprotocol  voor  lekverliezen,  Rapportage  reeks  MilieuMonitor,  nummer  15,  Maart  
2004”.   Most   recent   measurements   were   done   in   December   2013.   The   losses   were  
estimated below 900 kg/year, based on 337 measurement locations.

Water
- Concentration of TCE in the waste water is measured weekly. Waste water flow is
measured continuously. For more information on the measurements, see Appendix G
of CSR. The TCE emission to water is: 99 kg/year based on an average TCE
concentration (49 g/l) X total water emission.
Soil
- There is no direct emission to soil.
Waste
- Waste Resin: the TCE concentration in the resin is measured on a regular basis. The
average value is 0.07 g/kg. Total volume of waste resin is 200,000 kg/year.
- Waste activated carbon: The implementation of an additional local exhaust ventilation
with local activated carbon filter is planned for 2015 (see Section 9.1.3 in CSR). When
the activated carbon filter is saturated, it will be disposed to an industrial waste
incinerator. This is expected to be 810 kg/year.
End Product (cloth)
- Concentration of TCE in the cloth is below detection limit. The detection limit is
0.081 mg/kg dry cloth (see Appendix H of CSR). The number of yards per year is ca.
30,000,000. Weight of 1 yard of cloth is 0.14 kg/yard. The maximum tonnage per
year emitted from the end product (based on detection limit as max. value) is 0.081
mg/kg x 30,000,000 yards/year x 0.14 kg/yard = 0.00034 T/yr.
Degradation
- TCE is subject to thermal degradation at temperatures above 120°C. The resin-solvent
distillation takes place at a temperature above this initial decomposition temperature.
TCE decomposes with the formation of HCl. The effect of this process can be noticed
by the formation of acid water in the system. On a regular basis this acid is neutralised
with the addition of NH4OH. Taking into account the volume of NH4OH added, the
degradation of TCE is estimated to 11% of the TCE consumption.

Use number: 1 and 2
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Skin sensitization Category 1B (H317)
Carcinogenicity Category 1B (H350)
Germ cell mutagenicity Category 2 (H341)
Specific target organ toxicity – single exposure Category 3 (H336)
Aquatic Chronic Category 3 (H412)
For the purpose of application for authorisation, the focus of the assessment relates to the
endpoint specified in Annex XIV of the REACH Regulation, i.e. carcinogen category 1B. On
April   10,   2014   ECHA   published   the   “Reference   Dose   Response   Relationship   for  
carcinogenicity  of  Trichloroethylene“xx, which constitutes the opinion of the Risk Assessment
Committee (RAC) that trichloroethylene is considered to be a non-threshold carcinogen. This
information was taken into account for the evaluation of the risks.
Scope of the performed exposure/risk assessment
For details on exposure assessment reference to the CSR is made.
Environment
Trichloroethylene is classified as a Chronic Aquatic Toxicant Category 3. This endpoint is not
specified in Annex XIV of the REACH Regulation. Therefore the effects and risks to the
environment resulting from the endpoint for water have not been evaluated in detail.
However, the emissions and resulting exposure to the environment that are relevant in the
context  of  risks  for  “man  via  the  environment”  have  been  described  in  detail in the CSR.
The following PNECs were taken into account for the environmental exposure assessment:
PNEC aqua (freshwater) = 0.115 mg/L
PNEC sediment (freshwater) = 2.04 mg/kg sediment dw
PNEC aqua (marine water) = 0.012 mg/L
PNEC sediment (marine water) = 0.204 mg/kg sediment dw
PNEC STP = 2.6 mg/L
PNEC soil = 0.344 mg/kg soil dw
PNEC oral = 13.8 mg/kg food
Man via the environment
According to the ECHA guidance (R16), the applicant is not required to make an assessment
for indirect exposure as Vlisco only uses 4 Tonnes/year. However, in view of a successful
application for authorisation, the applicant has decided to include the assessment of indirect
exposure, i.e. man via the environment.
As mentioned above, Trichloroethylene is classified for several human health endpoints but
for the purpose of application for authorisation, the focus of the assessment relates to the
endpoint specified in Annex XIV of the REACH Regulation, i.e. carcinogen category 1B.

xx ECHA Website: http://echa.europa.eu/documents/10162/13641/carcinogenicity_dose_response_tce_en.pdf
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Table 2.13 provides an overview of the type of risk characterization performed and the used
dose response curves specifically applicable for the general population.
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Figure 2.17 Excess Risk levels for the general population, inhalation exposure

Figure 2.18 Excess Risk levels for the general population, oral exposure

Human health
For the determination of the inhalation exposure, an intensive monitoring program was
performed Q4 2013 – Q1 2014. The program was set up according to recommendations set
forth in the ECHA Guidance on Information Requirement and Chemical Safety Report, R14.
The results are representative for a working day and the results are statistically relevant.
Hence, it was decided to use the data in the exposure and risk assessment. More occasional
activities – e.g. entrance in the de-waxing unit during malfunctions or maintenance - were not
covered by the personal monitoring. Here monitoring by a mobile analyser (FID hand-held
tool) was done and emissions are minimized by procedural means. The dermal exposure
assessment was performed by means of a modeling approach as dermal monitoring
approaches for TCE are currently not available. Additionally a biomonitoring campaign was
performed evaluating trichloroacetic and trichloroethanol levels in urine of workers. The
biomonitoring campaign is used as a control tool to evaluate the actual dermal and inhalation
exposure.

Use number: 1 and 2

Legal name of applicant(s): VLISCO Netherlands BV

50

SOCIO-ECONOMIC ANALYSIS
Workers – Use 1 & 2
The relevant activities are the activities that take place on a daily or weekly basis.
All activities have been evaluated per activity. In addition, the exposure and related risks of
workers was evaluated in function of their overall activities (combined exposure). Within this
evaluation the following groups of workers were identified:
(1) process operators involved in de-waxing activities (only applicable to Use 1),
(2) maintenance staff involved in de-waxing activities (only applicable to Use 1) and
(3) process operators involved in resin recovery activities (applicable to Use 1 & 2)xxiii
For each of these groups the overall exposure and excess risk levels were determined (see
details in section 10.1 of CSR). These are plotted in Figure 2.19 for inhalation and in Figure
2.20 for dermal exposure. For inhalation and dermal exposure, the highest levels are
respectively below 10 and 1% of the breakpoint levels (breakpoint levels are respectively 33
mg/m3 for inhalation and 4.74 mg/kg bw for dermal exposure). Based on these results,
inhalation is the most relevant route of exposure. When comparing the excess risk levels of
different groups of workers, the highest inhalation exposure levels were detected for process
operators involved in Use 1 followed by process operators related to Use 2 (& also Use 1) and
finally maintenance staff linked to Use 1.
These results also indicate that minimization of emissions is achieved. Indeed the exposure
levels are far below the breakpoints in the dose-response relationships provided by ECHA
(TCE levels are below respectively 10 and 1% of the inhalation and dermal breakpoints).
Additionally, in 2015 an additional local exhaust ventilation with integrated air treatment will
be  installed  which  will  minimize  emissions  and  worker’s  exposure  even  further.

xxiii The process operators involved in resin recovery activites related to Use 2 are used in the presented figures as these also

include exposure and risk assessment levels related to maintenance and as such represent a worst case situation.
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Figure 2.19 Excess Risk levels for the workers, inhalation exposure

Figure 2.20 Excess Risk levels for the workers, dermal exposure

Risk ranking of activities based on excess risk levels
Use 1
An overview of the excess risk levels per route of exposure and per activity (Contributing
Scenario) is presented in Figure 2.21. From this overview, Contributing Scenario 2 (activities
outside the de-waxing unit) is regarded the activity of Use 1 with the highest exposure level.
However, based on the personal monitoring campaign for inhalation (Q4 2013 – Q1 2014),
the Contributing Scenario 5 (washing of cloth) was identified as most relevant activity when
considering the related exposure levels presented in Figure 2.21. Contributing scenario 2
(CS2) is considered to be a PROC 1 activity as the operators are present outside the deUse number: 1 and 2
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waxing unit which can be regarded as a closed unit as described in Section 9.1.3 of the CSR.
Nevertheless, there are still detectable exposure levels related to CS2. Based on these results,
the presence of any remaining exposure sources was investigated, i.e. residues of TCE
evaporating from the cloth leaving the de-waxing unit. The activity described under CS5 was
further identified as a far field TCE source (evaporation of TCE in cloth leaving the dewaxing unit). Additional Risk Management Measures (RMM) in the form of a Local Exhaust
Ventilation   with   integrated   air   treatment   (activated   carbon   filter)   filter   above   the   „far   field  
TCE  source“  will  be  implemented  in  2015.  This  measure is estimated to reduce TCE levels
reported for CS5 with 90%. Additionally, by this additional RMM, also TCE levels related to
CS2 are expected to decrease significantly.
With regard to the dermal exposure levels, the presented information was generated with
ECETOC TRA, but will be evaluated by means of a monitoring campaign when suitable
measuring devices become available. The difference in exposure levels presented, is related
tot the PROC selected, the duration of the exposure, the presence of a Local Exhaust
Ventilation and whether or not personal protective equipment is being used for that activity.
Figure 2.21 Excess Risk levels per activity, Use 1

Use 2
All activities related to Use 2 are presented in Figure 2.22. The most relevant activities related
to Use 2 are CS2 and CS3 which represent the resin recovery activities and air and water
treatment related activities. These are both related to activities in a closed system. Operators
performing these tasks are present in the control room for 6-7 hrs/day and perform control
rounds for approximately 1-2 hour/day. The control room is pressurized to avoid exposure in
case of an incident. The maintenance activity only takes place occasionally (weekly or less),
during which full set of PPEs is mandatory (See CSR, section 9.0.5.3 workers). No additional
measures are deemed necessary to further minimize exposure for Use 2.
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Figure 2.22 Excess Risk levels per activity, Use 2
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3.

NON-USE SCENARIO

3.1.

Introduction

The purpose of the non-use scenario is to set out the likely responses by affected parties (i.e.
not just the applicant) if Vlisco must cease its use of TCE past the Sunset Date of April 2016.
The Analysis of Alternatives considered the possible responses by Vlisco to the need to
substitute away from TCE. All known possible responses to the options were screened in
order to determine the most likely outcome. This screening process is included in Appendix
C.
The impacts (costs and benefits) associated with the most likely responses are assessed in:
Section 4 – For Use 1
Section 5 – For Use 2
It   is   important   to   note   that   the   AoA   shows   there   are   presently   no   ‘suitable’   alternatives
available to the applicant (Vlisco) for both uses of TCE. Unlike the AoA, which is done from
Vlisco’s  perspective,  for  the  SEA,  the  non-use  scenario  is  done  from  “society’s”  perspective.    
This means for example, the analysis factors in possible responses by other actors in the
market (e.g. competitors) which might be feasible to them, but not to Vlisco.
3.2.

Non-use scenario: Use 1

3.2.1 Response by Vlisco

Vlisco will continue to use TCE until the Sunset Date, as this will minimize financial losses
(i.e. lost sales) to Vlisco.
At that point, as shown in Figure 3.1 below, the most likely option for Vlisco is to switch
from TCE to using Perchloroethylene (PERC - another potential SVHC) as a solvent to
remove resin from the cloth. This choice is explained in the AoA (with justification
summarised in Appendix C).
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Figure 3.1

Summary of non-use scenario options for Vlisco (Use 1)

Following the Sunset Date, Vlisco will initiate a major development, engineering and
construction project at the existing Helmond site to continue to manufacture wax (resin) prints
using PERC instead of TCE. All ongoing R&D efforts to search for suitable and sustainable
alternatives for TCE (an alternative which is better for the environment and human health
compared to TCE and PERC) either based on rosin technology or on the use of another safe
solvent will be abandoned (at least in the short-medium term).
The principal basis for Vlisco’s  decision  to  switch  to  PERC  from  TCE  is  that  this  will  ensure  
that  Vlisco’s  products  retain  their  unique characteristics that are dependent on the wax (resin)
process – for which there is demand for from final consumers - and enables Vlisco to
distinguish themselves from competitor products. It is also an option which can be
implemented without too significant  disruption  to  Vlisco’s  ability  to  manufacture  and  market  
its products.
The AoA (see also Appendix C) also assessed the options of switching production of all waxbased products to rotary screen printing (RSP) or ink jet printing and thereby producing only
Java-equivalent prints. However this would represent a fundamental change in the way
Vlisco can compete in its market. Their products could no  longer  be  marketed  as  ‘wax-based’  
(“Real  Dutch  Wax”)  and  the  defining  unique  characteristics  (e.g.  no   yard   of cloth being the
same, brilliance of colours, hair crackles and bubbling effects) made possible by the use of
resin-process would no longer be present. As a result Vlisco would be competing directly
with the mass-produced products (from China) that dominate the overall market.
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Vlisco’s   long   term   viability   in   this   market   would   therefore   be   dependent   on   more   marginal  
aspects of product quality (e.g. material and finish) and cost. It is expected that without the
defining   product   characteristics,   Vlisco’s   market share would be eroded and would quickly
cease to exist (i.e. what previously helped to make Vlisco special is now diminished). The
fact that Vlisco makes Java prints (similar to RSP) which generates revenue of <5% despite
being cheaper, shows that Vlisco customers do prefer and demand the unique characteristics
only possible in their wax products range.
The change in the production process from TCE to PERC is estimated to take 4 years. The
36
total investment for this project is estimated at
. The construction work is
limited to 2.5 years after the date of EC decision (expected December 2015; or 2 years after
the Sunset Date – April 2016). This is because some preparation work (such as permitting
and pre-engineering) has been initiated already as a contingency plan. The cost for this
contingency plan (i.e. the preparatory work) is estimated at 4% of the total investment cost.
37
The remaining investment cost in case TCE cannot longer be used is
.
Following the Sunset Date, for a two-year period, Vlisco would be unable to produce wax
print fabrics (using either TCE or PERC). The revenues from the sale of these fabrics would
therefore be lost. This would be offset partially by savings in raw material and resource costs
which would not be incurred following the cessation of production. Vlisco would also save on
the costs of temporary staff that could be laid off during this downtime. However, costs of
permanent staff would not be saved – Vlisco would propose to retain these workers, as this
would save on redundancy payments as well as the costs of rehiring and training prior to the
recommencement of manufacturing. The net impact of these factors would be costs of
38
per year of non-production.
Vlisco would further seek to minimize any lost production over this 2 year period (after the
Sunset Date) by producing more Java prints (which does not use TCE). There are however
practical constraints given there will be ongoing construction work at the production site in
order to switch to PERC.
3.2.2 Response by upstream suppliers

During the 2 year period after the Sunset Date (May 2016-April 2018), Vlisco will not make
any wax prints. The justification for taking two years is explained in the AoA. Therefore
Vlisco will only be demanding raw materials associated with the production of Java print
(which is not made with TCE). As set out in Figure 3.2, there are three broad options for
upstream suppliers.
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Figure 3.2

Summary of non-use scenario options for upstream suppliers (Use 1)

Vlisco’s   biggest   expense   in   terms   of   raw   materials   is   grey   cloth   which   is   imported   from  
China. As this is outside the boundaries of the SEA (i.e. EU impacts only), the impacts to
grey cloth suppliers is not included in the cost benefit analysis (CBA – see Section 4). For
large EU companies, a reduction in demand by Vlisco for two years will not result in any
significant change in production (e.g. by Dow who supply TCE and by the resin supplier, who
consider Vlisco as a niche customer) but they are likely to incur a small reduction in sales.
Vlisco also buys a number of raw materials from local suppliers in Helmond (Netherlands)
such as dyestuffs, pigments, base chemicals and sodium silicate. Based on consultation
undertaken by Vlisco with local suppliersxxiv, their dependence on Vlisco (% of total sales)
ranges from 1% to 15-18%, and were Vlisco to stop demanding their material, the most likely
response would be a small reduction in production (and production staff required).
3.2.3 Responses by other African fabric manufacturers

Vlisco are not aware of any other EU manufacturer of African prints. All other manufacturers
of African prints are located in either China or Africa. Their most likely response would be to
seek greater market share (as they are not affected by REACH in this instance) whilst Vlisco
is unable to make any of their wax products range.
Their ability to gain market share (short term and sustained in the long term) will depend on
their ability to create new designs, since 80% of fabrics on the market are estimated to be
imitations or illegal copies of Vlisco designsxvi. Vlisco are therefore likely to limit creating
new designs over this 2 year period for their wax products range if it is not possible for Vlisco
to manufacture them. For consistency with the boundaries of the SEA, the impacts to non-EU
producers such as changes in sales revenue are not assessed in Section 4.
3.2.4 Responses by consumers

Vlisco sell fabrics to consumers in West Africa. There are no (significant) consumers in the
EU. Consumers in West African can either choose to:

xxiv

Initial discussions were held with some upstream suppliers during the scoping phase of the work (Oct 2013).
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Buy Vlisco Java prints; or
Buy African print fabrics from manufacturers in Africa and China; or
Refuse to buy new African prints until Vlisco start producing wax prints again.
For consistency, since consumers are outside the boundaries of the SEA (i.e. not affecting
EU consumers), the impacts to consumers, such as reductions in consumer choice and
consumer surplus are not assessed in Section 4.
3.3.

Non-use scenario: Use 2

Unlike Use 1, the loss of TCE for Use 2 predominately impacts upon Vlisco. Therefore it is
not necessary to provide a breakdown of likely responses along the supply chain.
Vlisco will continue to use TCE until the Sunset Date, which will minimize financial losses to
Vlisco (i.e. reduce resin consumption as more is recovered for reuse).
As described in the AoA and shown in Figure 3.3,for the option adopted by Vlisco would be
to initiate a second major development, engineering and construction project to develop
solvent free extraction technology to recover resin from the process water, which is re-used in
the de-waxing process (Use 1).
Figure 3.3

Summary of non-use scenario options for Vlisco (Use 2)

As noted earlier in Section 1.6, Vlisco is currently able to use TCE to save up to 27-30% of
the raw materials cost by recovering and reusing the resin. This ultimately enables Vlisco to
39
save
of fabric sold. It therefore makes financial sense to use alternative
approaches to attempt to recover the resin rather than incinerated as waste. Outsourcing resin
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recovery is not considered technically feasible as there is no known company that could do it,
and the retrofit costs to Vlisco to enable export (of the resin and wastewater) as well as cost
for external resin recovery would be too prohibitive compared to developing solvent free
extraction technology onsite.
As PERC is the planned alternative for Use 1, it is also worth explaining why PERC is not
chosen as the non-use scenario response for Use 2:
1. The use of PERC is not consistent with the long term objective of Vlisco to have a
sustainable process. The desire to move to a sustainable process, which can be either
a process based on a switchable (green) solvent or a solvent free process is both for
regulatory reasons (e.g. to avoid potentially another authorisation application or some
other form of regulation concerning use of the solvent) and for financial reasons (e.g.
reduced operational costs).
2. The hazard profile of PERC with respect to the risk to human health is very similar to
TCE. It is not unlikely that PERC will be subject to further restrictions (e.g. France
and Denmark already) or authorisation in the future. This makes any investment into a
PERC based process as high risk investment.
3. The hazard profile of PERC with respect to risks to the environment is worse than
TCE. As the removal of PERC from the process water is expected to be more difficult
compared to TCE because of its physical properties (See AoA Use 2 Section 4.1.4)
there is a risk of more PERC being released into wastewater.
4. The exposure to PERC in the production is expected to be higher. The separation of
the resin from the solvent will be more difficult because PERC is a higher boiling
solvent compared to PERC. This will result in a higher residual PERC concentration
in the resin. This residual concentration will either be released as fugitive emissions of
PERC during the Vlisco process or higher content of PERC in waste streams (solid
waste and water).
Therefore, although PERC has been selected as the Use 1 alternative – so that the existing
wax fabric product can continue to be marketed with the minimum implementation period –
Vlisco has decided to adopt a non-PERC alternative for Use 2 because these critical factors
are not present.
To implement solvent free extraction for Use 2, more R&D is required before any engineering
can start (although much less compared to other solutions such as the switchable solvent).
This development is expensive and time consuming. As explained in the AoA, the long term
alternative for Use 2 might be solvent free extraction, but this depends on a feasibility study.
The design of the solvent free extraction itself also depends on the choice of the resist, i.e.
resin (current resist) or rosin (potential alternative resist).
The implementation time required for solvent free extraction technology is estimated to be 6
years, including engineering and construction time. Based on current knowledge of the
40
process, the total cost for the development and construction is estimated at
  
(See
AoA for details of this cost estimate).
Although the implementation of solvent free extraction technology will start at the same time
as engineering and construction of the de-waxing process to use PERC technology (Use 1), it
is expected that solvent free extraction will only be ready earliest 42 months after start-up of
the PERC de-waxing installation. During this 42-month period, all process water containing
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4.

COMPARISON OF BENEFITS AND RISKS: USE 1

4.1.

Introduction

The aim of the analysis in this section is to compare the costs and benefits of continued use of
TCE in Use 1, i.e. the benefits and risks of authorisation. (Use 2 is assessed in the next
chapter.)    The  change  in  impacts,  often  referred  to  as  the  ‘net’  impacts,  form  the  basis  of  the  
comparison (such as change in; sales, consumer prices, releases to the environment and work
place exposure). An overall positive net impact would mean that authorisation is justified
from the perspective of overall societal welfare. A negative net impact would indicate that
society  would  be  better  off  if  Vlisco’s  use  of  TCE  was  to  cease  at  the  Sunset Date.
Impacts were screened to determine those to be assessed. This screening exercise is included
as an appendix (Appendix D) to show to interested parties and the SEA Committee (SEAC)
that a wide range of impacts was considered and to provide justification for not assessing
some of them further. Only impacts deemed to be significant are discussed within this
chapter.
The assessment focuses on the European Economic Area (EEA i.e. EU-28 Member States of
the European Union + 3 EU countries; Iceland, Liechtenstein and Norway). Impacts outside
of the EEA are noted but are not assessed in detailxxv. It is important to note that the AoA
concludes that there are no suitable alternatives for Vlisco – i.e. alternatives which are
technically and economically feasible now and would lead to an overall reduction in risks.
However, the non-use scenario (see Section 3) includes the use of a non-suitable alternative
(use of PERC) whereby there is not expected to be an overall reduction in risk, and significant
financial costs would be incurred, but implementation could occur 2 years after the Sunset
Date.
The assessment considers continued use of TCE over 12 years after the Sunset Date, which
aligns   with   a   ‘long’   review   period   for   authorisation   and   hence   represents   an   appropriate
assessment period. (A longer assessment period is used in the AoA, as is more appropriate for
the consideration of the best investment option for Vlisco.) It then considers all relevant
impacts (whenever they occur) associated with the applied for use scenario.
4.2.

Economic impacts

4.2.1 Vlisco – Capital cost to switch to PERC

As set out in the non-use scenario (See the AoA and section 3.2 of this SEA), if Vlisco must
cease its use of TCE at the Sunset Date, the company will switch solvent by using PERC at

xxv

ECHA SEA Guidance section 2.4.3: “In  setting  the  geographical  coverage  and  undertaking  the  assessment  
of  impacts,  it  should  be  kept  in  mind  that  the  final  comitology…  on  whether  or  not  to  grant  an  authorisation  will  
most likely focus mainly on impacts inside the EU. As a consequence, it is recommended that the emphasis be
placed on describing and possibly quantifying what happens inside the EU. However, responses/impacts outside
the EU should not be neglected and significant impacts should as a minimum be described  qualitatively”.  

Use number: 1 and 2

Legal name of applicant(s): VLISCO Netherlands BV

62

SOCIO-ECONOMIC ANALYSIS
currently dependent on the use of TCE (see Section 2). Once new production lines using
PERC are ready, these products can then be reintroduced to the market. This period is
estimated (optimistically) at two years due to contingency steps already put in place in
advance of the Sunset Date. If these contingency plans were delayed, then it would mean a
longer period of time without any wax prints made (e.g. 3 years rather than 2). This was
deemed too risky given the value of lost sales at stake.
Table 4.3 sets out the estimated loss to Vlisco over this period (May 2016 to April 2018) at
53
  
(PV). These figures are generally optimistic for several reasons:
1. These losses are calculated on 2014 sales volumes, but if sales were to increase
between now and the period of closure, implied losses would be higher
2. It assumes there are no delays in the two year period needed for construction and
testing of production lines. It is possible there can be unforeseen delays with
equipment suppliers, availability of construction workers/management, weather,
product testing and so forth.
3. It assumes following pilot testing and R&D that there is no unintended loss in wax
print quality due to using PERC rather than TCE.
4. It assumes that once built, the new production lines will be fully operational (e.g.
>85% operating capacity) from April 2018. In practice the line is likely to be
operating closer to 30-40% in the initial months taking six months to a year (i.e. by
April 2019) to optimise the production process before the lines to be operating at close
to full capacity.
5. It assumes that Java production that is not dependent on using TCE can be fully
operational whilst there are on-going construction works to build new production
lines. Java prints are made using different technology (and on separate production
lines) so may be less affected but in practice it might not be possible for health and
safety reasons to have production staff working whilst there is construction work to
retrofit the wax print production lines.
6. It  assumes  that  demand  (Vlisco’s  market  share)  will  automatically  return  to  those  set  
out in the applied for use scenario once the new production lines are fully operational.
As set out in Section 2.2, the African prints market is competitive and the competition
is improving in terms of quality of their products. An absence of Vlisco wax prints for
2 years could lead to a reduction in demand due to reduced brand awareness,
reputation and loyalty.
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Institute for Occupational Safety and Health (BAuA)xxvii and their Committee on Hazardous
Substances (AGS)xxviii.
AGS (2013) reports available evidence related to TCE, assessing potential risks from long
term exposure to TCE for three types of cancer; renal (kidney), hepatic tumours (liver) and
non-Hodgkin lymphomas (NHL).
The  AGS  (2013)  suggests  that  it  is  “doubtful whether TCE can also cause hepatic cancer and
non-Hodgkin lymphomas in humans”.    In  comparison  to  the  triggering  of  renal  tumours,  the  
dose-response analyses indicates that high levels of exposure would be required to have a
significant risk for other organs, and even then the evidence is not consistent enough.
Therefore, renal cancer remains the only key target for TCE exposure.
What are the excess risks of developing renal cancer from TCE exposure?
As  set  out  in  Section  2.7,  ECHA’s  dose-response relationship is used for both inhalation and
dermal exposure. Essentially, this estimates how many additional cancer cases might occur
due to a given level of exposure to TCE. This is expressed as the percentage excess cancer
risk per unit concentration. This approach is based on and consistent with the risk-based
approach for carcinogenic substances as developed by BAuA (2013).
Specifically for TCE, ECHA based on the work by AGS (2013) developed different doseresponse curves to set assumptions on renal cancer risk levels. For a long-term exposure of
TCE up to 75 ppm BAuA (410 mg/m3) report evidence of carcinogenicityxxix (an excess risk
of 5%) and use this to propose a linear relationship between exposure and renal cancer
incidence.
BAuA also sets a threshold concentration (also referred  to  as  a  ‘point  of  departure’)  at  6  ppm  
(33 mg/m3),   below   which   there   is   no   relevant   ‘cancer   –enhancing   effect’   to   the   kidney  
(nephrotoxicity). At this point there is the assumption that risk is lower by an order of
magnitude compared to the linear extrapolation. Two dose response curves are therefore
established;
1. Based on an excess risk of renal cancer of 5, 1 and 0.4% related to respectively
average exposure of 75 ppm, 15ppm and 6 ppm extrapolated though the origin (see the
black dashed line in Figure 4.1) and
2. A sub-linear curve based on the break-point at 6 ppm (33 mg/m3) at which at 0.04%
excess risk is estimated and extrapolated downward to the origin and upward to the
point of departure at 75 ppm (see the red solid line in Figure 4.1).

xxvii

BAuA (2013) – “The   risk-based concept for carcinogenic substances developed by the Committee for
Hazardous Substances - From limit-value orientation to an action-oriented   approach”.   Available   at:  
http://www.baua.de/de/Publikationen/Broschueren/A85.pdf? blob...v=4
xxviii

AGS (2013) – “Exposure-risk   relationship   for   trichloroethylene”  
http://www.baua.de/en/Topics-from-A-to-Z/Hazardous-Substances/TRGS/pdf/910/910trichloroethylene.pdf? blob=publicationFile&v=2
xxix

-

Available

at:

AGS (2013) referece: POD; German epidemiological studies of kidney cancer
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Based on the conclusions from AGS (2013) and ECHA, this SEA takes the non-linear
relationship as the basis for estimating risks (i.e. used for the best estimate).
Figure 4.1

Inhalation exposure – risk relationship for TCE - BAuA and ECHA

Source: BAuA (2013) Exposure-risk relationship for trichloroethylene in BekGS 910

The non-linear equation for inhalation exposure risk is set in a tiered way (by AGS and
ECHA) as follows:
Excess risk (%) for the first 6 ppm = 0.0067 x concentration (ppm)
Excess risk (%) for the range of ppm beyond 6 ppm = 0.0720 x concentration (ppm)
Due  to   lack  of  valid  data  for  dermal   absorption  rates,  ECHA   applied  a   “route   – to – route”  
extrapolation from worker inhalation to dermal exposure.
From worker inhalation to general population inhalation different factors such as duration of
exposure and breathing volume of the person were taken into account for the derivation of the
inhalation dose response curve.
For extrapolation from the worker inhalation dose response curve to the oral general
population dose response curve duration of exposure was taken into account in combination
with  a  “route-to  route”  extrapolation.    
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in Candidate List
CoRAP

Yes
No

PBT or vPvB

Not PBT
Not vPvB

No
Human health/CMR;
Environment/Suspected
PBT; Exposure/Wide
dispersive use;
Aggregated tonnage
Included in CoRAP for
suspected PBT
properties

Endocrine Disrupting
Properties
Effects on nervous
system

Not included in EU
Cat 2 (EU EDC list)
EDC list
Association with
Association with
increased risk of
increased risk of
Parkinson's disease** Parkinson's disease**
* relates to endpoints with a harmonized classification
** Annals of Neurology, Volume 71, Issue 6, pages 776–784, June 2012
*** PERC as EDC, Cat 2 according to EU COM dbasexxxiv

Depends on
outcome
substance
evaluation
Depends on
outcome
substance
evaluation
PERC worse
No difference

The main difference between both substances relates to:
TCE classified as Carc 1B (harmonised classification) while PERC has a harmonised
classification as Carc. 2. The CMR properties of PERC are under investigation
(Substance Evaluation by Latvia),
PERC is under investigation for its PBT properties (Substance Evaluation by Latvia)
whereas TCE is considered not to be PBT,
PERC has been included in the EU EDC database which is not the case for TCE
PERC is more hazardous to the aquatic environment
PERC is subject to the Seveso Directive, while TCE is not
2. Evaluation of PERC as a possible SVHC
It  is  currently  unclear  whether  PERC  fulfils  the  “SVHC”  criteria  listed  in  Art.  57  of  REACH.  
However, there are indications that PERC could be considered a SVHC:
a) PERC is considered EDC, Cat 2 (EU COM dbase)
PERC is included in the EU EDC database as Cat 2 EDC and will according to the
SVHC roadmap fall in the first batch of substances to be evaluated for inclusion into
Candidate List. PERC is also associated with EDC properties outside the EU.
b) Substance evaluation by Latvia for PBT and CMR properties
PERC is under investigation by Latvia in the context of substance evaluation for
suspected PBT properties.

xxxiv

http://ec.europa.eu/environment/chemicals/endocrine/strategy/substances en.htm#priority list
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c) Analogy between metabolic processes for PERC and TCE
The SCOEL report for PERC and the RAR for TCE indicate analogy between the
metabolic pathways of both substances. It is of concern to the applicant that the hazard
properties are therefore of the same concern.
d) Classification of PERC for sensitizing properties
PERC is self-classified as Skin Sens. 1B (H317); sensitizing properties are part of the
screening criteria of the SVHC roadmap.
For further details on the items a to d, reference to the AoA, section 4.1.4 Risk reduction
potential is made.
3. Lack of regulatory framework to assess the risk of PERC
PERC is considered as an Endocrine Disrupting Compound (EDC), Cat 2 by EU COM.
For EDCs the possible risks to human health and the environment have not yet been fully
understoodxxxv.
Currently the EU Commission is working on criteria for EDC. Furthermore, there is debate
ongoing whether EDC are threshold or non-threshold substances. There is evidence to suggest
that release to the environment and exposure to workers could cause risks. However, the
control of risks is still uncertain since the hazards are not well understood and therefore the
appropriate control measures to minimize the risk cannot be determined.
It can therefore be concluded that PERC has not been demonstrated to represent an overall
reduction in the risk to human health and the environment as compared to the Annex XIV
substance (TCE).

4. Exposure considerations comparing the use of TCE and PERC
In the CSR (Chapter 9 & 10) it has been demonstrated that the exposure to TCE as a result of
Vlisco’s   operations   has   been   minimized   as   far   as   technically and practically possible. This
low level of exposure is the result of years of experience and optimization of the installation
for the use of TCE. The introduction of PERC, having significant different physical
properties, will require the replacement of the current equipment with other equipment. There
are no details available yet on the de-waxing equipment with PERC, or on the PERC
exposure directly related to this equipment. However it is clear that commercially available
equipment is not as integrated  as  the  current   equipment,  meaning  there  is  no  “ready  to  use”  
equipment available for the use as intended at Vlisco.

xxxv

Cfr. argumentation for risk assessment of an alternative described in ECHA Guidance on Authorisation
Applications, p 88. In the example of the guidance, a nanomaterial was assessed as alternative. For EDC a
similar reasoning applies, i.e. lack of regulatory criteria to define an EDC
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It is known however that is that the installation with PERC will require more operational staff
(for additional details see AoA, Section 4.1.2). Currently it is estimated that 16 additional
people will be required to treat the same amount of cloth as is currently treated. This is due to
the fact that 2 additional de-waxing units will be required when PERC is introduced. As more
people will be subject to exposure, more people will be at risk.
The following routes of exposure are of particular concern for PERC (besides the routes
already described for TCE):
Emissions via resin
Emissions via cloth
Emissions to waste water
Emissions via resin
The introduction of PERC with the current resin-solvent separation technology will lead to
increased PERC concentrations in the resin (factor 9 higher in comparison to TCE) (AoA,
Section 4.1.2). This does not cause a significant difference of the potential classification of
the resin as the threshold for classification of a Carc. 2 is a factor 10 higher compared to Carc.
1B. Nevertheless, the increased concentrations could lead to higher exposure in the process.
Currently it is not possible to determine the exact location where emission and exposure
would take place as the installation will be different from the current TCE installation.
Therefore, it cannot be concluded that the risks related to PERC will be minimized to the
same level as the current TCE risk levels.
Emissions via cloth
Initial tests with commercial PERC textile cleaning machines indicated that the PERC
concentration in the cloth is similar to the TCE concentration in the cloth leaving the current
de-waxing installation. As reported earlier, currently approximately 1,000 kg of TCE (per
year) is emitted from cloth leaving the de-waxing unit. In the current installation, these
emissions are local, controlled and minimized via Local Exhaust Ventilation. PERC has a
higher boiling temperature and it is expected that PERC will not evaporate as much directly
after extraction, but gradually during the next process steps. As the design of the PERC based
installation is not final, it is not yet clear how PERC emissions from cloth during the full
process can be minimized. Therefore, it cannot be concluded that the risks related to PERC
will be minimized to the same level as the current TCE risk levels.
Emissions to waste water
Direct emissions of PERC in wastewater: higher concentrations of PERC compared to
TCE.
Due to the fact that PERC has a higher boiling point than TCE, the current steam stripping
equipment will be insufficient to achieve the current concentration levels of TCE in the
wastewater.
Indirect emissions of PERC in wastewater via increased concentration in resin:
The concentration of PERC remaining in the resin will be significantly higher than
currently for TCE (see Section 4.1.2 of AoA). As a result there will be an increase in
PERC emissions to water via the rest resin concentration in the wastewater.
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5. National legislations dealing with the use of PERC
Countries within the EU have identified the need to restrict the use of PERC in specific
applications. In France and Denmark restrictions are in place on the use of PERC in dry
cleaning installations for textiles. In France, no new dry cleaning installations are allowed to
use solvent with a vapour pressure at 20°C above 1,900 Pa (including PERC) in a specific
type of workshops.
In California PERC has been phased out from the use in dry cleaning. As of 2008 it is no
longer allowed to install new dry cleaning equipment using PERC.

Conclusion on the reduction of risk due to transition from TCE to PERC
PERC has not been demonstrated to represent an overall reduction in the risk to human
health and the environment as compared to the Annex XIV substance (TCE).
The main elements that led to this conclusion are:
(1) Although PERC is not a Carcinogen Cat. 1B as TCE, PERC is classified as a Carcinogen
Cat.2..
– There are several sources of information suggesting that the metabolic pathways of
both chemical is similar
– US-EPA considers PERC as a human carcinogenxxxvi (cfr. Cat 1B)
– Vlisco cannot judge the classification of PERC, however Vlisco is sincerely
concerned to replace one carcinogen by another one.
(2) For the other endpoints for which TCE is classified for human health (Skin, Eye Irritant,
Sensitizer, STOT SE3), PERC is classified as well. The association made for TCE with
Parkinson’s  disease  is  also  applicable  to PERC.
(3) It   is   currently   unclear   whether   PERC   fulfils   the   “SVHC”   criteria   listed   in   Art.   57   of  
REACH. However, there are several indications that PERC is an SVHC and could be
included into Candidate List.
a. PERC is included in the Endocrine Disruptor (EDC) databasexxxvii of the European
Commission as EDC Cat 2,
b. PERC is listed on CoRAPxxxviii, and currently subject to substance evaluation by
Latvia for concern regarding PBT and CMR properties and wide dispersive use,
c. There is an analogy between metabolic processes for PERC and TCE which might
indicate the same mechanism for carcinogenicity
d. PERC is classified as Skin Sens. 1B (H317)xxxix.

xxxvi

http://www.epa.gov/ttn/atw/hlthef/tet-ethy.html

xxxvii

EDC database EUCOM: http://ec.europa.eu/environment/chemicals/endocrine/strategy/substances en htm

xxxviii

CoRAP: http://echa.europa.eu/documents/10162/49a3c3f1-3afe-4816-a62b-82a8d64496fc

xxxix

Source: Regulation No 1272/2008 Annex VI (GHS/CLP)
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Based on the above, PERC could become subject to authorisation or restriction in the
future. The concern over potential inclusion on the Candidate List is based on the criteria
stipulated in the SVHC Roadmap 2020, Implementation Plan, 9 Dec 2013 xl: screening on
CMRs, sensitisers, PBTs and vPvBs, endocrine disrupters and petroleum/coal
stream
substances with CMR or PBT/vPvB properties.
A screening  criterion  used  in  the  so  called  “Supplementary  Activities”  mentioned  in  the  
SVHC Roadmap, is structural similarity to substances on the Candidate List, on the RoI
or in the pool of the RMO analysis. Knowing that PERC is structurally similar to TCE
adds to the concern that a switch from TCE to PERC is not a sustainable solution.
(4) While the exposure to TCE is minimized in the current installation, it is unclear whether
this will be equally possible for PERC. This is true particularly because the expected
concentration of PERC in the resin will be a factor 9 higher than the current TCE
concentration, potentially leading to additional diffuse sources of emissions. Additionally,
the new PERC installation will need 16 additional people resulting in a larger population
at risk.
(5) The risks of PERC and the mitigating measures (appropriate OCs and RMMs) can
currently not be defined, due to lacking regulatory framework on endocrine disrupting
compounds. Indeed, currently EU COM is working on EDC criteria. Today, there is no
clarity whether EDCs will be considered as non-threshold substances. PERC is described
as EDC, Cat 2 in the EU COM dbase. The risks and moreover the mitigating measures
can currently not be defined, due to uncertainty on threshold/non-threshold.
For all the reasons stipulated above, there is no convincing evidence available that the switch
to PERC will result in a reduction of risk.

4.4.

Environmental impacts

An environmental risk assessment is made for TCE (see Chemical Safety Report, section
9.1.1). No risks with regard to the environment were identified. Environmental impacts have
not been assessed in detail because TCE has been placed on the authorisation list is due to its
carcinogenic properties related to human health rather than environmental risks. Releases to
wastewater are currently small (<100 kg   per   year)   and   are   compliant   with   Vlisco’s  
environmental permit (400 kg per year).
In the non-use scenario, Vlisco will create new production lines, which use PERC instead of
TCE. As shown in Table 4.20 in the EU, PERC is classified as Aquatic chronic 2 (instead of
3 for TCE). PERC is listed on CoRAPxli, and currently subject to substance evaluation by
Latvia for concern regarding PBT (Persistent, Bio-accumulative and Toxic properties), CMR

xl

SVHC Roadmap 2020 (9 Dec, 2013):
http://echa.europa.eu/documents/10162/19126370/svhc_roadmap_implementation_plan_en.pdf
xli

CoRAP: http://echa.europa.eu/documents/10162/49a3c3f1-3afe-4816-a62b-82a8d64496fc
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There are a total of 6,570 companies in the area, of which 410 companies classified within the
‘industrial’  sector   employing  9,000  people.    The  industrial  sector  is   the  largest   employment  
sector in Helmond making the region dependent on its manufacturing base. The next largest
employment sectors are health and welfare (7,800), and wholesale and retail (7,700).
Vlisco employs around 1,000 people within the Netherlands, the majority of whom are
employed  at  the  headquarters  in  Helmond.    This  makes  Vlisco  a  major  ‘industrial’  employer
within Helmond. In the long term employment levels at Vlisco (and Helmond) could be
similar to current levels, subject to Vlisco being able to regain their existing customer base.
The use of PERC would actually increase employment (16 people) due to additional
production steps required compared to using TCE.
In the non-use scenario, Vlisco in the short term (2016 and 2017) has a choice of whether to
make redundant production staff as well as some other staff (e.g. sales, admin, marketing and
management) as there will be no wax production for 2 years or to retain these staff. Vlisco
has opted to keep these staff due to their level of skills and training already received at Vlisco.
However it does mean for 2 years that these staff will be underemployed (creating
inefficiencies) through reduced hours and/or through changes in the activities performed at
the site (i.e. production staff will be working on pilot testing and R&D rather than production
of wax prints). Temporary staff, however, would not be retained.
Local suppliers in Helmond will also have to make similar staffing decisions from lost Vlisco
sales if they cannot find new markets/buyers. For most suppliers the most likely outcome
based on initial consultation (at scoping study phase) would be to reduce output and either;
make redundant some staff or change shift patterns (e.g. work less hours).
These employment impacts have not be monetised separately to avoid double counting since
they are already encompassed within lost value added calculated in  Table  4.3  at  €273  million  
(PV for 2016-2018). This is because the value added estimate includes a return on labour (i.e.
wages and training), profit, investment, and some costs of production.
4.6.

Wider (macro)-economic impacts

As part of the screening of impacts (see Appendix D), no significant macroeconomic impacts
were identified at EU level.
The non-use scenario could impact the Netherlands (and specifically the Helmond region) in
the short term until the new production lines (using PERC) are operational, through lost
production value and trade balance impacts due to a reduction in export (given >99% Vlisco
products are sold outside the EU). However, it is unlikely to lead to any significant
macroeconomic impacts at EU level due to the size of the EU trade balance and the scale of
output  lost  relative  to  EU  GDP  (€12.9trillion  in  2012xlv).

xlv

http://epp.eurostat.ec.europa.eu/tgm/refreshTableAction.do;jsessionid=9ea7d07d30dcd38064d0158a49a5ac03b3
f4c30004c1.e34MbxeSaxaSc40LbNiMbxeNaNqNe0?tab=table&plugin=1&pcode=tec00001&language=en
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4.7.

Comparison of benefits and risks associated with continued use of TCE in Use 1

Table 4.21 summarises the key benefits and risks associated with continued use of TCE in
Use 1 over the period 2016-2027. By comparing the economic benefits of continued use
(€289  million65 PV based on worst case scenario) against the value of risks to human health
(up to €104k), it is evident that EU society benefits significantly in net terms from the
continuation of Use 1 over this period. Social, environmental and macroeconomic impacts
have been assessed and do not have a bearing on this CBA outcome. This demonstrates the
benefits of the authorisation of Use 1, which would enable the use of TCE to continue past the
Sunset Date, outweigh the risks by several orders of magnitude, and therefore that this
authorisation is clearly justified from a societal perspective. This conclusion is strongly robust
to reasonable sensitivity analysis.
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5.

COMPARISON OF BENEFITS AND RISKS: USE 2

The aim of the analysis in this section is to compare the costs and benefits of the continued
use of TCE in Use 2, i.e. the benefits and risks of authorisation. (Use 1 was assessed in the
previous   chapter.)      The   change   in   impacts,   often   referred   to   as   the   ‘net’   impacts,   form   the  
basis of the comparison (such as change in; sales, consumer prices, releases to the
environment and work place exposure). An overall positive net impact would mean that
authorisation is justified from the overall perspective of society. A negative net impact would
indicate   that   society   would   be   better   off   if   Vlisco’s   use   of   TCE   was   to   cease at the Sunset
Date
Impacts were screened to determine those to be assessed. This screening exercise is included
as an appendix (Appendix D) to show to interested parties and the SEA Committee (SEAC)
that a wide range of impacts was considered and any justification for not assessing some of
them further. Only impacts deemed to be significant are discussed within this chapter.
The assessment focuses on the European Economic Area (EEA i.e. EU-28 Member States of
the European Union + 3 EU countries; Iceland, Liechtenstein and Norway). Impacts outside
of the EEA are noted but are not assessed in detail. It is important to note that the AoA shows
there  are  no  ‘suitable’  alternatives  for  Vlisco  and  also  notes  that  the  response  in  Use  1  does  
influence the response for Use 2. The non-use scenario (see Section 3.3) sets out that if
Vlisco is to cease its use of TCE at the Sunset Date, the company will initiate a second major
development, engineering and construction project to develop solvent free extraction
technology to recover the wax from the process water in order to be re-used in the de-waxing
process (Use 1). Solvent free extraction is still in the R&D stage and is predicted to be
operational around 6 years after the Sunset Date.
The assessment considers continued use of TCE over 12 years after the Sunset Date, which
aligns   with   a   ‘long’   review   period   for   authorisation   and   hence   represents   an   appropriate  
assessment period. (A longer assessment period is used in the AoA, as is more appropriate for
the consideration of the best investment option for Vlisco.) It then considers all relevant
impacts (whenever they occur) associated with the applied for use scenario.

5.1.

Economic impacts

5.1.1 Vlisco - Capital cost to switch to solvent free extraction

The total development time needed for introducing solvent free extraction technology is
estimated to be 6 years (see AoA), including the engineering and construction period. Based
on the current knowledge of the process, the total cost for the development and construction
xlvi 68. Given the expected spread of this capital cost
of this process is estimated at
  
69
over the implementation period, this equates to
  
in PV terms, using a base

xlvi

Vlisco (2013) - Assessment PER - Alternative Back-up Scenario - TCE Authorization: Doc NR. 22/120;
Dated 17/12/2013.
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5.4.

Social impacts

There are not expected to be any significant social impacts associated with a switch to solvent
free extraction for Use 2. Resin is recovered for cost savings and compliance with permits
rather than for producing a consumer product (unlike Use 1).
5.5.

Wider (macro)-economic impacts

There are not expected to be any significant wider (macro) economic impacts associated with
a switch to solvent free extraction for Use 2. Resin is recovered for cost savings and
compliance with permits rather than for producing a consumer product (unlike Use 1).
5.6.

Comparison of benefits and risks associated with continued use of TCE in Use 2

Table 5.5 summarises the benefits and risks associated with continued use of TCE in Use 2
over the period 2016-2027. By comparing the economic benefits of continued use
  
76
to the value of any potential human risks (<€3k), it is clear that EU society
benefits significantly in net terms from the continuation of Use 2 over this period. Social,
environmental and macro-economic impacts do not have a bearing on this CBA outcome.
This demonstrates the benefits of the authorisation of Use 2, which would enable the use of
TCE to continue past the Sunset Date, outweigh the risks by several orders of magnitude, and
therefore that this authorisation is clearly justified from a societal perspective. This
conclusion is strongly robust to reasonable sensitivity analysis.
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6.

CONCLUSIONS

6.1.

Project context

Vlisco Netherlands BV has been operating since 1846, creating unique textiles (often termed
‘Real  Dutch  Wax’  textiles)  designed  for  the  West  and  Central  African  market.  Vlisco  is   the
only EU producer of wax prints (fabrics) for this market, and its products are highly valued,
economically and culturally, due to their high quality, design, uniqueness and historical
significance in the countries in question.
The   uniqueness   of   Vlisco’s wax prints products is created by the wax (resin) process.
Trichloroethylene (TCE) is needed in this process to remove the resin from the cloth – which
creates a random bubbling effect on the cloth. As a result, no yard of cloth produced by the
resin-based process is identical. This is in contrast to rotary screen printing which results in a
uniform pattern on the cloth where every yard of cloth is identical. The resin-based process
also results in distinctive colour depth and durability of the colours in contrast to rotary screen
printing.
Trichloroethylene (TCE) has been included on the Authorisation list (Annex XIV) due to its
carcinogenic properties (category 1B meeting the criteria of Article 57a). This means that any
use  of  TCE  after  the  “Sunset Date”  (21/04/2016)  needs  to  be  granted  an  authorisation  by  the  
European Commission. The granting of this authorisation depends on whether the benefits to
society of the use in question outweigh any associated risks to human health and the
environment.
The two  uses  of  TCE  in  Vlisco’s  manufacturing  operations  are:
Use 1: Use of trichloroethylene as a solvent for the removal and recovery of resin
from dyed cloth
Use 2: Use of trichloroethylene as a solvent in a process to recovery and purify resin
from process water
The two uses are interlinked within the production process meaning they are best assessed
together. This report compares the benefits of authorisation – in terms of the avoided costs of
the non-use scenario – against the risks of continued use of TCE, for the two uses separately.
The comparison is made from a societal perspective, and fully complies with the ECHA
guidance on preparing SEAs for applications for authorisation. The assessment considers
continued use of TCE over 12 years after the Sunset Date,  which  aligns  with  a  ‘long’  review  
period for authorisation and hence represents an appropriate assessment period. (A longer
assessment period is used in the AoA, as is more appropriate for the consideration of the best
investment option for Vlisco.) It then considers all relevant impacts (whenever they occur)
associated with the applied for use scenario.
6.2.

Non-use scenario

The Analysis of Alternatives assesses the options if Vlisco could no longer continue to use
TCE past the Sunset Date. Based on this analysis, the options which Vlisco will adopt if it can
no longer use TCE are to switch to perchloroethylene (PERC) for Use 1, and to solvent free
extraction technology for Use 2. Adopting these options will have significant costs for Vlisco
Use number: 1 and 2

Legal name of applicant(s): VLISCO Netherlands BV

97

SOCIO-ECONOMIC ANALYSIS
in terms of capital expenditure, operating costs and temporary losses in sales. However, the
switch from TCE to PERC and solvent free extraction will   ensure   that   Vlisco’s   products  
retain their unique characteristics that are dependent on the wax (resin) process – for which
there is demand for from final consumers - and continue to distinguish them from competitor
products. The non-use scenario described in this SEA examines the likely responses by
affected parties if Vlisco adopts these two alternatives.
6.3.

Comparison of benefits and risks of continuing Use 1

The analysis finds that the estimated benefits of continuing Use 1 outweigh the associated risk
to human health. The benefits of this continued use of TCE are the costs which can be
avoided by Vlisco not adopting the PERC alternative. These benefits are estimated to be
79
approximately
  
(PV, 2016-27), and arise due to the estimated costs of the nonuse scenario:
Capital costs of building new de-waxing production lines which use PERC instead of
80
TCE (
PV);
Higher operating costs of using PERC instead of TCE

  

81

PV); and

Lost value-added from wax print production until the new production lines using
82
PERC are operational
  
PV).
The costs of the risks to human health from continued use of TCE in Use 1 are estimated to be
up  to   up  €104k  in   total.  A  number  of  sensitivities  were  performed,  with   a  range  of  benefits  
estimated   at   between   €17k   and   €104k   (PV).   The   range   reflects   assumptions   in   relation   to  
worker and general population exposure levels around the Helmond site and valuation
estimates for fatal cancer.
83
By comparing the economic benefits of continued use
  
PV) against the value of
risks  to  human  health  (~€104k), it is evident that EU society benefits significantly in net terms
from the continuation of Use 1 over the period considered. Social, environmental and
macroeconomic impacts have been assessed and do not have a material bearing on this
outcome. This demonstrates the benefits of the authorisation of Use 1, which would enable
the use of TCE to continue past the Sunset Date, outweigh the risks by several orders of
magnitude, and therefore that this authorisation is clearly justified from a societal perspective.
This conclusion is strongly robust to reasonable sensitivity analysis.

6.4.

Comparison of benefits and risks of continuing Use 2

The analysis finds that the estimated benefits of continuing Use 2 outweigh the associated risk
to human health. The benefits of this continued use of TCE are the costs which can be
avoided by Vlisco not adopting the solvent free extraction alternative. These benefits are
84
estimated to be approximately
  
(PV, 2016-27), and arise due to the estimated
costs of the non-use scenario:
Capital costs of building solvent free extraction technology for resin recovery
85
PV);
Added operational cost before solvent free extraction technology is operational
86
); and
Higher operating costs using solvent free extraction (
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The costs of the risks to human health from continued use of TCE in Use 2 are estimated to be
up   to   up   €3k   in   total.   A   number   of   sensitivities   were   performed,   with   a   range   of   values  
estimated  at  between  €200  and  €3k  (PV)  is  also estimated. The range reflects assumptions in
relation to worker exposure levels and valuation estimates for fatal cancer.
88
By comparing the economic benefits of continued use
  
PV) to the value of any
potential   human   risks      (<€3k), it is clear that EU society benefits significantly in net terms
from the continuation of Use 2 over the period considered. Social, environmental and macroeconomic impacts do not have a material bearing on this outcome. This demonstrates the
benefits of the authorisation of Use 2, which would enable the use of TCE to continue past the
Sunset Date, outweigh the risks by several orders of magnitude, and therefore that this
authorisation is clearly justified from a societal perspective. This conclusion is strongly robust
to reasonable sensitivity analysis.

6.5.

Requested review period

This application clearly demonstrates the case for the granting of an authorisation for both
Use 1 and Use 2. This is based on the following findings:
The emissions of TCE have been minimized (as shown in the CSR);
There are no suitable alternatives (as shown in the AoA); and
The benefits of authorisation significantly outweigh the risks by orders of magnitude
(as shown in this SEA).
Vlisco considers a review period of 12 years to be appropriate. This is based on factors
suggested by ECHA as to be considered relevant to the assessment of review periods by
SEAC and RAC. These can be summarised as follows:
The non-use scenario would involve Vlisco having to switch to alternatives based on
PERC and solvent free extraction. The costs of this switch will be very high;
The risks of switching to PERC (for Use 1) do not result in a reduction of risk to human
health and the environment;
The  risks  of  Vlisco’s  continued  use  of  TCE  have  been   minimised and are very low, and
will continue to be so;
As a result, the estimated benefits of avoiding the non-use scenario through authorisation
far outweigh the risks of continued use, and this finding is strongly robust to sensitivity
analysis;
Vlisco has undertaken extensive R&D over several decades to identify a feasible
alternative without success, and the costs of substitution are not expected to fall
significantly over the coming years;
An alternative based on a switchable solvent has been identified, and has the potential to
be suitable. However, it requires several years of further research and development to
establish its technical feasibility. Even if technical feasibility can be established, adopting
the switchable solvent alternative is currently expected to take 12 years, and could only be
economically  feasible  if  it  can  be  implemented  alongside  Vlisco’s  ongoing  production  of  
wax products (based on TCE) during this period.
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These considerations altogether provide a strong argument in favour of a review period of 12
years.
An alternative approach can be adopted by considering why review periods of four or seven
years do not seem justified on the basis of the information presented in this SEA. A possible
rationale for a shorter review period might be, for instance, that available information on the
switchable solvent alternative is currently very sparse, and a shorter review period would
enable the ECHA Committees to review their opinions once further consideration of the
development required to make this option technically and economically feasible (if, indeed,
that is found to be possible at all) had taken place. For this to have value at either the four or
seven year point following the Sunset Date, compared with a straight 12-year review period, it
must be that some factor(s) could have changed during this interval which would lead to
authorisation being no longer justified at the intermediate point. However, it is very difficult
to imagine a situation whereby this authorisation could be justified at the Sunset Date but not
justified four or seven years later, for the following reasons:
The  exposure  of  workers  and  the  general  population  to  Vlisco’s  use  of  TCE  is  very  low,  
with consequently very low estimated costs (an annual equivalent cost of around  €3k  is  
implied by the figures presented above). Thus, the benefits of authorisation would have to
be very low, and to have fallen dramatically to almost zero, for authorisation to be no
longer granted;
It is exceedingly difficult to envisage a situation whereby the costs of the switchable
solvent option (or any of the other options) could fall so dramatically over a four- or even
seven-year period as to make it possible for them to be adopted at effectively zero annual
cost (which is the cost which would be necessary for the benefits of authorisation (for a
further eight or five years) not be exceed the risks);
For this to happen, it would have to be possible to adopt the switchable solvent option
with zero effective lead-time. The greatest proportion of the costs of the alternatives is lost
value  added  during  the  closure  of  Vlisco’s  wax  fabric  operations,  since  this  is  not  feasible  
without  the  use  of  TCE.  However,  this  would  mean  that  Vlisco’s  investigations  into  the  
feasibility of the switchable solvent option would have to have produced a technically and
economically feasible solution within only four or seven years from the Sunset Date. The
current stage of development is limited to contact having been made with organisations
with experience with switchable solvent technology, and this, along with the timeline
presented in Appendix D, suggest adoption within a four- or seven-year period after the
Sunset Date is simply unrealistic.
Finally, Vlisco has demonstrated over decades its commitment to finding a suitable
replacement for TCE is at all possible. If the switchable solvent option can be made
suitable, Vlisco will adopt it as soon as is feasible, not only so that continued use of a
hazardous substance such as TCE can be ended, but also to avoid the considerable
business uncertainty which is generated by the use of a substance which is subject to
authorisation.  In  other  words,  if  a  review  of  Vlisco’s  authorisation  was  to  find  that  further  
authorisation was not justified because it had been possible to make the switchable solvent
option suitable for adoption, Vlisco will already have adopted it or be in the process of
doing so, and the review would again have no value.
The applicant believes that the circumstances of its use of TCE and the alternatives available
to it point strongly towards a 12-year review period for an authorisation to continue its use
past the Sunset Date in 2016.
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APPENDIX C: SCREENING OF POSSIBLE RESPONSES TO A REFUSED
AUTHORISATION (USE 1)
This appendix focuses on work done by Iv-industrie b.v (Aug 2013)xlviii for the applicant on
scenarios to replace TCE for Use 1 as this is the main use of TCE. A similar screening
exercise has not been carried out for Use 2, as the likely response by Vlisco for Use 2 is
dependent on their response for Use 1.
Use 1: Likely response to a refused authorisation
Table C.1 sets out a number of possible responses to a refused authorisation along the supply
chain; where possible a simple judgment is made on their likelihood of being adopted where
there is evidence to do so.

xlviii

(Iv-industrie 2013) – “  Scenarios  to  replace  TCE  – Evaluation  report”  IDAR  130145.14.501-B
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ANNEX – JUSTIFICATIONS FOR CONFIDENTIALITY CLAIMSliii
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