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Results

Metals
In most of the shoes, the levels of metals are higher than in
the reference material (see table 2 compared with 3).
Variable levels of the studied metals were detected in the
shoes (see table 3). Trivalent chromium is by far the most
common metal in the shoes. Also the shoe by El Naturalista,
claimed to be vegetable tanned, has a high total level chro-
mium. Hexavalent chromium was found in a shoe by Bata
(sample number 14). Cadmium and nickel are the only stu-
died metals absent in some of the shoes (16 shoes are free of
cadmium; 9 free of nickel). Only a few shoes are free of both
cadmium and nickel (sample number 2,7,9-11, 16, and 21),
and most of them were bought in Sweden. The shoe by
Timberland (sample number 3) has a high level of copper
compared to the rest of the studied shoes, the shoes by
Scorett, Groundcover, and Rusty Lopez (sample number 6,
12, 13, and 17) have the highest levels of lead, and the shoe
by Scorett and two by Bata (sample number 6, 14, and 18)
have the highest levels of zink.

Carcinogenic aromatic amines from azo dyes

Two of the carcinogenic aromatic amines regulated in
REACH were found in the studied shoes. In the shoe by Din
Sko (sample number 7), 4-amiodiphenyl was detected, and
benzidine was detected in the shoe by Rusty Lopez (sample
number 17) (see table 4).

Chlorinated phenols
No chlorinated phenols were detected in the studied shoes
(see table 4).

Ortho-phenylphenol

Ortho-phenylphenol was found in the shoes by Nilson,
Vagabond, Lino Moda, and Rusty Lopez (sample number
1,8,9,and 17) (see table 4).

2,4,6-tribromophenol
2,4,6-tribromophenol was found in the shoe by Veja (sample
number 11) (see table 4).

Chlorinated paraffins

Chlorinated paraffins were detected in a few shoes scanned
for this class of compounds (sample number 4, 17 and 21)
(see table 4). However, no further analyses or quantifica-
tions were carried out, since the scanning did not indicate
the presence of short-chained chlorinated paraffins (of
chain lengths with 10-13 carbon atoms) in the studied ma-
terial. Quantification standards are not commercially av-
ailable for long-chained paraffins.

Dimethylfumarat
Dimethylfumarate was detected in one shoe by Jennie by
Ara (sample number 2) (see table 4).

Formaldehyde

Two shoes, the shoe by Scorett and one by Bata (sample
number 6 and 18), were tested positive for formaldehyde
(see table 4).

Table 2 Total content of arsenic, cadmium, chromium (total), cobalt, copper, lead, mercury, nickel and zinc in raw cattle hide.
In the table, the detection limits are preceded by the "less than sign” (<) and denote the lowest concentrations detectable
by the method of analysis in question.
Sample Land of | Arsenic | Cadmium | Chromium | Cobalt Copper Lead Mercury Nickel Zink
purchase | (mg/kg) | (mg/kg) | (total) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg)
(mg/kg)
Reference Sweden 0.68 <0.05 <0.3 <0.3 1.8 0.36 0.22 <0.3 14
material
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Discussion

Exposure to the studied chemicals from
manufacturing, consumption and waste

With this study, the SSNC demonstrates that several che-
micals hazardous to health and the environment are present
in leather from ordinary shoes bought in six countries
around the globe. These chemicals can be hazardous during
the whole life cycle of the shoe.

Nowadays, leather processing and manufacturing of
shoes is often located in developing countries. Legislation
relating to occupational safety, health and the environment,
and the control of compliance with such, is frequently weak
in these countries'”> ™. The workers are often not properly
informed about how to handle hazardous chemicals'”, and
the working conditions often poor'”>. Twenty two percent
of workplace fatalities and work-related diseases worldwide
are due toimproper handling of chemicals'”®. Environmental
degradation in areas with heavy leather industry can be
substantial. In India, e.g., the Supreme Court placed a ban
on tanneries in 1995, leading to their temporary closure,
and imposed fines for compensating farmers for loss of
arable land due to pollution'”’”. Most of the Indian tanneries,
however, are now back in operation with wastewater treat-
ment plants. Metal pollution of soils and water due to lea-
ther processing is, however, common'’®. Considering the
high levels of metalsleft in the leather of the shoes, it can be
assumed that the wastewater from the processing must have
been heavily contaminated. Mutagenic and carcinogenic
activity in drinking water from a river in Brazil polluted by
azo dyes has been confirmed'”. Several studies have also
shown that complex tannery effluents containing the classes
of organic chemicals detected in this study (e.g. benzidine,
4-aminodiphenyl, and formaldehyde) may influence hor-
monal levels and lead to developmental and reproductive
disorders in animals'°.

People handling and consuming the shoes can be expo-
sed to the chemicals via dermal uptake, or by inhalation of
the volatile compounds.

Although dermal uptake of metals is not a major expo-

sure route, it can take place, particularly if the metals are in
organic form. Uptake of cobalt, nickel and chromium app-
lied to human skin samples in a synthetic sweat solution,
and increased uptake when the skin was damaged, has been
demonstrated'®. Chromium in its hexavalent form readily
crosses skin® '8, It has also been shown that arsenic and
mercury may cross human skin'®>'®, Arsenic and mercury
can be part of leather preservatives. Salts of the organic
mercury compounds, e.g., such as phenylmercury acetate,
have been used by the leather industry as fungicides'*. Salts
of organic mercury compounds damage the DNA in various
ways, and may thus promote formation of cancer!s '8 187188,
although these salts are not officially classified as carcino-
gens. In this study, it could not be deduced in which form,
inorganic and/or organic, arsenic and mercury were in the
leather. For cadmium, copper and zinc, no data on penetra-
tion of human skin was found, but at least cadmium can be
taken up through the skin of rodents'®. If foot sweating is
profusive, and if thin or no stockings at all are used, it seems
plausible that metals are leached from the leather of shoes
into the sweat and cross the skin into the body. Blisters and
other lesions on the foot may perhaps enhance the uptake.
Varying levels of metals exceeding those in the reference
leather were detected in all shoes of the study.

It is known that azo dyes may penetrate human skin, and
that skin cells possess enzymes that reduce azo bonds,
potentially leading to the formation of carcinogenic aromatic
amines'’. Similar enzymes have also been found in skin bac-
teria®. Azo dyes can beleached from leather into sweat, which
facilitates their dermal uptake'”'. The carcinogenic aromatic
amine benzidine was found in the leather of a shoe by the
Philippine shoe manufacturer Rusty Lopez at concentrations
more than twice the allowed 30 pg/g according to REACH.
This finding is alarming. The shoe by the Swedish shoe manu-
facturer Din Sko contained 4-aminodiphenyl under the
30 pg/g limit stipulated in REACH, but other amines (xyli-
dines) found in this sample suggest that the mother dye may
have been C.I. Acid Red 26 (CAS 371-53-3), which in itselfis

25



BAD SHOES STINKS

carcinogenic. There is, however, no available analytic method
for verification that the mother dye was C.1. Acid Red 26'.

Ortho-phenylphenol is fat soluble and has been shown to
penetrate human skin'*?. Ortho-phenylphenol was found in
the shoes by the Swedish manufacturers Nilson, Vagabond,
Lino Moda and by the Philippine manufacturer Rusty
Lopez.

No information on skin penetration of 2,4,6-tribrom-
phenol was found, but with respect to the high fat solubility
of this compound, it seems plausible that such can take
place.

Industrial workers, shop assistants and consumers are at
risk of allergic responses, such as eczemas, when handling
or using shoes containing the highly allergenic compound
dimethylfumarate. It is, however, surprising that dimethyl-
fumarate is still found in products on the EU market. The
dimethylfumarate ban decrees products containing this
compound to be withdrawn from the market with imme-
diate action, as the ban came into force in May the 1* 2009.
The level of dimetylfumarate found in the shoe by Jennie by
Ara, corresponds to the allowed 0.1 pg/glimit, as stipulated
in the directive 2009/251/EEC.

Low levels (less than 30 mg/kg) of the highly allergenic and
potentially carcinogenic compound formaldehyde were
found in a shoe by the Swedish shoe manufacturer Scorett
and in a shoe by Bata, bought in India. Formaldehyde is
volatile and thus evaporates with time after its application.
Industrial workers, shop assistants unpacking newly arrived
shoes are at risk of exposure, as are buyers of the shoes.
The shoe by the Swedish shoe manufacturer Scorett was on
sale, and appeared to have been on shelf in the shop for a
while, but formaldehyde was still detectable in it.

The final life stage of a shoe is as waste. In the period 2000
to 2008, almost 71 500 tonnes of leather shoes of the type
used for this study were imported to Sweden'”. About a
quarter of the total weight of an ordinary leather shoe is
leather, as estimated from the shoes bought in Sweden. If
this holds, and if the detected levels of metals in the leather
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in this study are representative of an average Swedish shoe
sample, about 38 kg arsenic, 32 kg lead, 46 800 kg chromi-
um, 3.3 kg cobalt, 138 kg copper, 0.7 kg nickel, 2.6 kg mer-
cury and 263 kg zinc, on average, were annually imported
to Sweden between 2000 and 2008. Eventually the metals
end up as waste with the shoes. Globally, about 600 000 ton-
nes of solid leather waste is produced annually by the leather
industry’*. Worn out shoes and leather waste from the in-
dustry are sent to a dump or an incinerator.

In many parts of the world it is still common to landfill
waste. As precipitation percolates the landfill, chemicals can
beleached out of the waste, and if no appropriate treatment
of the leacheate is in place, the chemicals may eventually
reach surface and groundwaters. This is of concern for the
safety of drinking water. Chromium, commonly found at
high concentration in leather waste, is of particular concern
in this respect. Disinfection of drinking water usually takes
place under strong oxidising conditions, which may pro-
mote oxidation of the less toxic trivalent chromium to the
more toxic hexavalent form'”. Hexavalent chromium may
also react with magnesium in the drinking water, producing
carcinogenic magnesium and calcium chromate or dichro-

195 Arsenic and lead are other metals of concern

mate salts
in drinking water*®'”. In a risk assessment, it was pointed
out that azo dyes may be leached from landfilled leather

waste'®

, which can lead to formation of carcinogenic aro-
matic amines in the environment. In the EU, the targets set
by the Landfill Directive (1999/31/EC) are to reduce the
amount of biodegradable waste landfilled to 50% of the
1995 value no later than July 16™ 2009, and to 35% of the
1995 value no later than July 16" 2016'. The reason is to cut
emissions of greenhouse gases from decomposition of or-
ganic matter. This implies that increasingly more waste of
the type that leather products belong will be incinerated in
the EU. In the countries outside the union, landfilling and
incineration of waste are both commonly practised**°.
The chemicals found in leather in this study can also be
problematic when incinerated. Metals are not destroyed
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upon incineration, but volatilised at the high temperature,
and subsequently condensed to form metallic particles
during the cooling of the flue gas. These particles are sub-
micron in size and may be hazardous to human health®*"2%,
Depending upon the composition of the waste, such as its
content of hydrogen, chlorine, oxygen, sulphur, sodium,
and calcium, as well as the temperature of incineration,
trivalent chromium may oxidise into hexavalent*®”.
Combustion of halogenated compounds, such as chlorina-
ted and brominated phenols, may result in formation of
dioxins and furans®**2°>2%, Dioxines and furans are highly
toxic, detrimental to the development of foetuses and in-
fants in many ways, and may cause neurocognitive deficits,
hormonal disturbances leading to reproductive dysfunction
and cancer?™” 2%,

With appropriate filters, metals, dioxins and furans
can to ahigh degree be removed from flue gas****'°. Emissions
of hazardous chemicals, including metals, dioxins, and
furans, from incinerators are regulated in the EU Waste
Incineration Directive 2000/76/EC , which necessitates the
use of filters for cleaning flue gas. However, metals, dioxins
and furans remain in the filters and may be leached from
them, depending upon how the used filters are finally dis-
posed. The same goes for the fly ash formed in the incinera-
tion process. Due to the high metal content, the use of fly
ash from incinerators today is limited in many countries.
In Sweden, there is a wish to able to use waste incineration
ashesin, e.g., road construction and cement production, but
the high metal content of the ashes means that they often
instead must be landfilled in special dumps for dangerous
waste?'!. Hexavalent chromium, e.g., has been shown to be
leachable to various degrees from fly ashes, and mortars and
cements composed of fly ash?'# 2%,

In countries where environmental regulations and com-
pliance with such is weaker than in the EU, and good tech-
nology for cleaning flue gas may not be affordable, incinera-
tion can be as large a problem as landfilling.

The SSNC is of the opinion that most of the detected

chemicals do not belong in consumer products, such as
leather goods, at all. The chemicals are discussed in the
paragraphs below.

Metals

In 2007, the SSNC analysed towels for chemicals, metals
among them?". This year, metals were also studied by the
SSNC in plastic shoes?”>. More metals, in general, were
found in the shoes than in the towels. This study has shown
that metals are more abundant in leather than in plastic
shoes, with a few exceptions.

Since metals are natural constituents of leather, it was
necessary to get an idea of the background levels of metals
by analysing a reference hide. Background levels of metals
in an animal depend on many factors, such as the geograp-
hic origin of the animal, species, sex, its age upon slaughte-
ring, and life-style related factors?® 721821 s caution must
be taken when interpreting the results from the reference
material. However, metal levels of similar magnitude detec-
ted in the reference hide and in the leather from the studied
shoes, can be interpreted as indicative of background levels.

High levels of lead were found in one Swedish shoe
(sample number 6, by Scorett), and two South African shoes
(sample number 12 and 13, by Goundcover), compared to
the reference material. The shoe by Scorett is with respect
to lead close to the maximum acceptable concentration of
the EU flower ecolabel for shoes, and the shoes by
Groundcover exceed the concentration. Groundcover
claims in their homepage to be environmentally respons-
ible**’, but to live up to this claim, Groundcover should not
have lead in their shoes.

The level of copper was notably high in the shoe by the
U.S shoe manufacturer Timberland (sample number 3),
compared to the reference material. Copper is often used in
dyes for producing blue, turquoise and green shades??', but
the shoe in question is brown, which makes us wonder why
copper is there at such a high level. Timberland is a brand
with an image strongly linked to the outdoors, and the com-
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pany claims in their homepage to be environmentally

responsible**?

. The high copper level soils this image. Within
many ecolabels for textiles, including the Bra Miljoval
Ecolabel of the SSNC (Good Environmental Choice), there
is a long-term ambition of pushing the textile industry to
phase out copper containing dyes. The SSNC urges that the
leather and shoemaking industry should do such a phase out.

With the exception of the shoe by Veja (sample num
ber 11), all shoes in this study had a much higher content of
arsenic than the reference material, which suggests that
arsenic could have been added in the processing of the lea-
ther. If not intentionally added, arsenic is perhaps an impu-
rity from the tanning solution, since only the vegetable tan-
ned shoe had an arsenic level comparable to the reference
material.

Thelevel of mercury in the majority shoes was also much
higher than in the reference material, suggesting that mer-
cury could have been added in the processing of the leather.
Itis particularly high in the shoe by Vagabond (sample num-
ber 8). In Sweden, there is a national on mercury. All shoes
bought in Sweden, with the exception of the shoe by Veja,
are consequently, at risk of not complying with Swedish law.

Highly variable levels of zink in the leather of the shoes
clearly show that it is possible to produce shoes containing
low levels of zink. The shoes by the U.S. shoe manufacturer
Converse (sample number 5), the Swedish shoe manufac-
turer Scorett (sample number 6), the global giant shoe
manufacturer Bata (samples number 14 and 18), and
the Belarusian shoe manufacturer San Marko (sample num-
ber 21) stand out from the rest of the shoes in this study for
having the highest levels of zink.

At present, 80-85% of all leather produced is chromium
tanned?”, and not surprisingly, high levels of trivalent
chromium were found in the shoes. The figure should be
lowered, as there are emerging alternatives to chromium
tanning, yielding high quality leather (this discussion is
further developed below, in the section about tanning).
Hexavalent chromium in a shoe is unacceptable (sample
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number 14 by Bata Uganda). If the hexavalent chromium
arose as a result of improper tanning conditions, or use of
certain leather chemicals, e.g. fish oil promoting chromium

oxidation®*

, can only be speculated.

Intentional addition of chemicals containing arsenic,
lead, mercury and nickel to leather should not be allowed.
At the UN summit in Johannesburgin 2002, an internatio-
nal undertaking for reducing sources of human exposure
to lead was agreed upon*?. The chemical guidelines of the
Textile Importer’s Association in Sweden, organising some
of the Swedish shoe producers and retailers, lists lead as a
metal that should not be allowed in pigments and dyes?*.
Many countries are working to phase out mercury from
areas of application where it is not yet banned. At the inter-
national level, this work is coordinated within the frames
of the United Nations Environmental Programme UNEP,
as national measures are not sufficient?””. Shoes qualifying
for the official ecolabel of the EU, the EU flower, are not al-
lowed to contain arsenic, cadmium, and lead, among seve-
ral other chemicals®*®. Reference to a standardised test met-
hod (DIN EN 14602:2005) for verification of the metal
content is given in the criteria, and the detection limit for
arsenic, cadmium and lead with this method is 100 mg/kg**.

Organic compounds

Azodyes capable of producing carcinogenic aromatic ami-
nes should not be present at all in consumer products, ac-
cording to the SSNC. Since long, it is widely accepted in
toxicology that there is a linear relationship between con-
centration and cancer risk for chemicals capable of directly
reacting with DNA®, such as some amines®'. This implies
that there is no safe concentration for such chemicals. The
SSNC is, consequently, of the opinion that the limit of 30
mg/kg for carcinogenic amines in products set in REACH
isnot strict enough. In our view, it is unacceptable to find a
carcinogenic amine even at a concentration of 2 mg/kg, such
as found in the shoe by the Swedish shoe manufacturer
Din Sko (sample number 7). The level found in the shoe by
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the Philippine shoe manufacturer Rusty Lopez is alar-
mingly high (68 mg/kg) (sample number 17). The threshold
concentration in REACH was defined with respect to pos-
sible detection limits some 15 years ago'*®, and consequently
needs to be revised.

With respect to ortho-phenylphenol, all shoes in this
study pass the Oeko-Tex 110 standard, class II, for materials
intended for contact with skin®*!, but the shoes containing
ortho-phenylphenol fail to comply with the Global Organic
Textile Standard (GOTS)?2. When it comes to the use of
fungicides in general the SSNC means that the use of such
compounds shall be avoided. If necessary, only fungicides
with low toxicity, low capacity to bioaccumulate and good
degradability should be used.

The discovery of 2,4,6-tribromophenol in the shoe by
Veja (sample number 11) was accidental and unexpected.
As this compound is part of the internal standard, it was
possible to quantify it. A concentration of 30 mg/kg detected
in the shoe by Veja is considered as high'*. However, since
samples with intentionally added 2,4,6-tribromophenol at
known concentrations (so called “spiked” samples) have
not been extracted to check for the extraction efficiency of
this compound, the actual concentration in the shoe may
be even higher®. Finding a highly toxic, persistent, bioac-
cumulative compound with suspected hormone disrupting
effects in a shoe is totally unacceptable. Bactericides and
fungicides, if necessary in the product, should not have such
qualities.

Chlorinated paraffins are persistent in the environment,
bioaccumulating, and harmful to aquatic organisms, as
described above. Some of them are carcinogenic. They may
also produce carcinogenic compounds upon combustion,
as the described above in a paragraph of the discussion.
Since no quantification was done of the chlorinated paraf-
fins, it cannot be judged if they are just attributed to back-
ground levels, due bioaccumulation in the animals from
which the hides were taken, or if they have been added in-
tentionally in the leather processing. Chlorinated paraffins

may be used in leather processing®’. The SSNC is of the
opinion that the use of persistent, bioaccumulating, or toxic
and compounds, such as the chlorinated paraffins, shall be
phased out from material flows in the human society.

Tanning

Chromium tanned leather has very good mechanical and
shrinkage resistance, waterproofing qualities and is easy to
dye®*, but has also considerable impact on the environ-
ment. As already discussed in the paragraphs above, there
are potential problems with chromium containing waste,
such as leather. However, also earlier in the leather produc-
tion chain, chromium is problematic. Mining of chromite
ore for trivalent chromium result in waste containing hexa-
valent chromium?®*. Chromium tanning is based on triva-
lent chromium salts, with an annual global demand being
in the order of about 400 000 tonnes chromium salt in the
tanning industry?**. Since 40-70% of the chromium in the
tanning solution is taken up by the leather in the tanning
process, about 160 000 tonnes of tanning salt annually end
up as waste?**. Typical concentrations of chromium in con-
ventional tanning wastewater are in the range 1700-3000
mg/1*** ¢, whereas environmental legislation the in many
countries allow only 0.3-2.0 mg/l in the water discharged?”.
Various measures to reduce the loss of chromium from tan-
ning have been developed, such as modifications of the tan-
ning conditions (reaction time, temperature, and pH), in-
creasing the affinity of chromium for the leather by
chemical tanning boosters (so called exhaustion aids),
modifying the tanning salt by removing inert trivalent
chromium species that will not react with the leather, in-
creasing the access to or the number of chromium binding
sites in the leather by chemical modification of the proteins
of the leather, chromium recycling, and so on***2*. Loss of
chromium reduction measures may bring down concentra-
tions of chromium in the tanning wastewater to the order
of 300-750 mg/1, which is still too high with respect to

legislative requirements in most countries®*.
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Alternatives to chromium tanning can broadly be classified
as mineral (other metals than chromium), vegetable, alde-

hyde, and synthetic tanning*

. Development of these pro-
cesses, or combinations of them, nowadays yield leather
with desired qualities, not lagging far behind that of chro-
mium tanned leather???**, Vegetable tanning is based on
tannins extracted from the bark of certain species of trees.
Chestnut, mimosa, quebrachio, myrabolams, and valonia
are some species commonly cultivated for tannins procu-
duction®*. Boleby Tannery in Sweden use bark from Norway
spruce®”. Being from a renewable source, vegetable tanning
is at first glance an appealing alternative to chromium tan-
ning. There are, however, potential environmental problems
connected also to vegetable tanning. In conventional vege-
table tanning, about 85% of the tannins in the tanning solu-
tion is taken up by the leather, which annually generates
60 000-80 000 tonnes of wasted tannins from the global
annual use of 350 000-400 000 tonnes tannins**’. Many
tannins are difficult to degrade for microbes?*!, and thus
consume a lot of oxygen (high biological oxygen demand
(BOD)), which requires wastewater treatment facilities with
high enough retention time to bring down the BOD in the
effluent to acceptable levels. Pre-tanning processing (so cal-
led “pickling”) of leather for vegetable tanning conventio-
nally requires a lot of salt, but this can be overcome by enzy-
me-aided tanning®’. Previous problems with waterproofing
of vegetable tanned leather also seem possible to overcome?”.
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Provided that the wastewater treatment is sufficient, and
tannins are not extracted from rainforest trees, the SSNC is
in favour of vegetable tanning. There are now also emerging
mineral alternatives to chromium tanning. According to
Seeram and Ramasami (2003), iron and zirconium tanning
are promising in producing leather of high quality**.
Classification of waste

The SSNC is of the opinion that risk classification of waste
containing trivalent chromium often is insufficient. To take
the speciation of metals, i.e. the forms in which they may
occur, into consideration is necessary in risk assessments**2.
Still, in Sweden, classification of waste containing hazar-
dous chemicals according to risk categories as specified in
the Swedish Waste Regulation (2001:1063) is based only on
too simplified calculations. In these calculations, use is
made of official risk and safety phrases (defined in the EU
directive 2001/59/EC), assigned to chemicals with respect
to their intrinsic properties®?. Potential speciation of metals
depending upon how the waste is treated, however, is not
considered. As a result, waste containing trivalent chro-
mium is not considered to be “hazardous waste”, yet may
produce hazardous hexavalent chromium when further
processed. If waste streams were properly separated and
waste containing chromium and other hazardous metals
were treated separately, ashes from incineration could have
an added value.
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Final comments

This study has demonstrated that problematic chemicals
can be found in shoes irrespective of the geographic origin
or price of the shoe. It is disappointing that brands claiming
to have an environmental profile also contain problematic
chemicals. This clearly shows that the leather and shoe
manufacturers have not yet managed to take their respon-
sibility for safety of consumers and the environment.
Ecolabelling would be a useful tool for the manufacturers
to carry out necessary improvements.

One thing noted by staff at the Swerea IVF laboratory is
the overall high quality of the shoes bought outside the EU.
Where adhesives had been used in many shoes bought in
Sweden, proper seams were placed in many shoes bought
outside the EU. If the shoes from outside the EU are repre-
sentatives of high quality shoes on the respective domestic
markets, it would be interesting to also investigate low-
price products from non-EU markets in the future. Good
quality is a prerequisite for a longer lifetime of a shoe. If the
turnover of shoes in society is decreased, so is waste.

Furthermore, this study has also demonstrated the im-
portance of getting proper information about the shoes in
the shop. Without proper information at hand, the environ-
mentally conscious consumer cannot make an active and
proper choice. We were misinformed by shop assistants that
the shoe by El Naturalista in this study is vegetable tanned,
which the high chromium level and a search for information
in the El Naturalista homepage proved to be wrong. Some
products by El Naturalista are semi-vegetable tanned, and
only one product of the now gone summer collection 2009
was completely vegetable tanned. The shoes by Veja are
marketed as vegetable tanned and “ecological”**, yet at least
the tested shoe contained high levels of the hazardous che-
mical 2,4,6-tribromophenol. Consumers choosing to buy
shoes from Veja, because they are supposed to be “ecologi-
cal”, will most likely somehow be deceived by the marke-
ting. Shop assistants need to be properly informed by the
retailers or producers about the products they are selling.
The industry, in turn, needs to define how to market pro-

ducts in order not to mislead consumers in the absence of
the shoes being ecolabelled. Advice by environmental and
consumer organisations could be valuable in this job.

Many consumers are unaware of the fact that hazardous
chemicals can be found in shoes, and therefore the leather
and shoemaking industry have not yet been faced with de-
mands from the consumers for safer shoes. Some chemicals
should have been voluntarily phased out in consumer goods
by the industry long ago, but are still used, such as shown
by this study. Legislation on restricting the use hazardous
chemicals also lags behind. The REACH regulation
(EC1907/2006) on chemicals is weak and unclear when it
comes to chemicals in consumer goods, particularly impor-
ted goods from outside the Union. Originally, the European
Commission assumed some 1400 chemicals to be subjects
for requiring authorisation for use?*, but so far authorisa-
tion has not begun, and resources in the individual EU
member states are not sufficient to adequately speed up the
process. Presently, only 7 substances are prioritised for even-
tual authorisation processes, out of as few as 15 compounds
that are placed on the so-called candidate list for “substan-
ces of very high concern”¢. Among the 15 are two arsenic
compounds that possibly can be used in leather industry for
depilation and preservation of hides (scant information
about this found on the Internet).

In the EU, producers and retailers of products containing
atleast 0.1% (weight/weight of the relevant part of the pro-
duct) of any compound listed in the candidate list, are obli-
ged to be prepared to give customers the necessary informa-
tion on how to handle the products safely (article 33,
REACH). A consumer who asks a producer or retailer ifany
of the candidate list compounds are in a product, shall, free
of charge, be given an answer within 45 days.

The International Chemical Secretariat (ChemSec), of
which the SSNCis a member, has identified 356 substances,
including the 15 listed in the REACH candidate list, fulfil-
ling the criteria for “substances of very high concern” (see
the SIN list in reference 247). Progressive and proactive
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companies should use the SIN list as a guide for phasing out
hazardous chemicals.

On the global level, the United Nations Environmental
Programme (UNEP) needs to be strengthened, and more
resources needs to be given to the implementation of
SAICM. Efforts should be made to develop legally binding
agreements on the global phasing out hazardous chemicals.
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Advice and requirements from the SSNC

Demands on politicians and agencies * Prioritise to build long-term relationships with

o . suppliers/upstream manufacturers, and help them

« Strengthen legislation for prohibiting hazardous . . s

X ) to improve the tanning facilities.
chemicals in consumer products. Producers have so far

not shown that they are able to ensure product safety

for consumers on their own.

« Increase resources in order to speed up full implemen-

* Produce and buy shoes of high quality and long durability.

+ If you are a manufacturer, ecolabel your shoes. This

helps you to place the right demands on your suppliers/

tation of REACH manufacturers. Retailers should provide ecolabelled

« Strengthen the UNEP and SAICM, and promote global
binding conventions for the phase out of hazardous

shoes in their shops.

 Phase out substances that are hazardous to health and
the environment voluntarily. A good help in this work is

chemicals, such as arsenic, lead and mercury, from
the SIN list by ChemSec (see ref. 247).

the material flows in the human society.

+ When international undertakings for phasing out

hazardous chemicals are too slow, strengthen Consumer advices

+ Ask for ecolabelled shoes. Only a few shoes on the EU
market are currently ecolabelled with the EU flower.

the national authorities dealing with these issues
and speed up efforts nationally.

« Classify waste containing chromium (both trivalent « Ask for chromium free leather.

and hexavanlent) as hazardous. ]
+ Use your shoes as long as possible, and take them to

.1 h fh . .
mprove the management of hazardous waste the shoemaker if they need to be mended.

+ Buy only shoes you need. This saves money and

Demands on manufacturers and retailers the environment.

+ Demand full information from the supplier/upstream * Ifyou are a consumer in the EU, use your right to ask
if any of the particularly hazardous substances listed
in the candidate list of REACH can be found in a shoe

you intend to buy or have bought.

manufacturer on the materials and contents of hazar-
dous chemicals in the shoes you intend to purchase or
place an order on, and if the supplier/upstream manu-
facturer cannot provide information in this matter, * When the shoes have to be discarded, ask your local
do not purchase or place an order. The consumer has the refuse collection department how to do it in order not to

right to safe products and full and correct information. cause harm to health or the environment.

+ Increase the use of chromium free leather in the shoe
production. Support development of alternatives to
chromium tanning.

+ Purchase leather only from tanneries you know have
adequate wastewater treatment facilities.

* When purchasing chromium tanned leather, ensure that
it was prepared in a tannery with chromium reduction
measures installed.
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Appendix |

GroundWork

GeroundWork South Africa, founded in 1999, is part of
Friends of the Earth International. GroundWork is known
for its successful work with industrial chemicals, but above
all for how this organization strengthens the voice of the
weak in society and for raising the question of the injustice
that poor people often live in the most polluted areas with
poor access to natural resources. GroundWork is active,
above all, in South Africa, but also in the neighbouring
countries, both at local level and at the level of policy
making.

National Association of Professional
Environmentalists in Uganda

The National Association of Professional Environmentalists
in Uganda, NAPE, was founded in 1997. NAPE works,
among other things, with sustainable management of che-
micals, and preservation of natural resources (water, en-
ergy and preservation of forests and wetlands). NAPE acti-
vely engages in gender issues and human rights. NAPEs
cooperation with the SSNC is about informing the public
and decision makers that chemicals in manufacturing and
finished products may be a problem for the environment
and health of humans.

Toxics Link

Toxics Link India began in 1996 as a platform for exchang-
ing information, and operates both at the local level and
with policy making, through various networks. Toxics Link
works for health care and provisions free from toxics, and
with issues related to electronic waste, product safety, waste-
water and recycling. With the financial support by the
SSNC, Toxics Link in turn can support and educate lesser
non-profit organizations in the work with chemical issues.

EcoWaste Coalition Inc.

The Ecological Waste Coalition Inc. of the Philippines,
EcoWaste Inc., was founded in 2000, and is now a dynamic
network with more than 75 movements and active interest
groups, active in the Philippines. EcoWaste Inc. has a “zero
waste” goal set up for 2020, and works for achieving the goal
by informing on the most ecologically and climatically sus-
tainable ways of dealing with waste. EcoWaste Inc. also
works for a production of goods free of toxics. In coopera-
tion with the SSNC, EcoWaste Inc. informs the public and
decision makers that chemicals in manufacturing and
finished products may be a problem for the environment
and health of humans.

Center of Environmental Soilutions, Belarus

Center of Environmental Solutions (CES) is a non-profit
NGO which was established in 2001. The center unites
young and creative people for supporting environmental,
cultural, social and educational initiatives. The goal for CES
is to promote the principles of a sustainable toxic-free
future for Belarus, by supporting initiatives aimed to
protect the environment. Prioritised areas of work include
toxics, waste, energy, organic agriculture and green consu-

merism.
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Table 5 Primary aromatic amines classified as carcinogenic in the European Union, corresponding CAS numbers of the respec-
tive amines, official risk classification according to the classification database of the Swedish Chemicals Agency or
the database Prevent, with reference to the risk phrases defined in European Union directive 2001/59/EC, and
signification of the risk phrases.

Chemical CAS Offical risk phrases | Signification of risk phrases
4-aminodiphenyl 92-67-1 R22,R45 Harmful if swallowed, may cause cancer
Benzidine 92-87-5 R22,R45,R50-53 Harmful if swallowed, may cause cancer, very toxic to aquatic organisms, may
cause long-term adverse effects in the aquatic environment
4-chloro-o-toluidine | 95-69-2 R23/24/25, R45, Toxic by inhalation, in contact with skin and if swallowed, may cause cancer, very
R50-53, R68 toxic to aquatic organisms, may cause long-term adverse effects in the aquatic
environment, possible risk of irreversible effect
2-naphthylamine 91-59-8 R22,R45, R50-53 Harmful if swallowed, may cause cancer, very toxic to aquatic organisms, may
cause long-term adverse effects in the aquatic environment
0-amino-azotoluene | 97-56-3 R43,R45 May cause sensitisation by skin contact, may cause cancer
2-amino-4-nitro- 99-55-8 R23/24/25, R40, Toxic by inhalation, in contact with skin and if swallowed, limited evidence of a
toluene R52-53 carcinogenic effect, harmful to aquatic organisms, may cause long-term adverse
effects in the aquatic environment
p-chloroaniline 106-47-8 R23/24/25,R43, R45, | Toxic by inhalation, in contact with skin and if swallowed, may cause sensitisation
R50-53 by skin contact, may cause cancer, very toxic to aquatic organisms, may cause
long-term adverse effects in the aquatic environment
2,4-diaminoanisol 615-05-4 R22,R45, R51-53, Harmful if swallowed, may cause cancer, toxic to aquatic organisms, may cause
R68 long-term adverse effects in the aquatic environment, possible risk of irreversible
effects
4.4'-diaminodi- 101-77-9 R39/23/24/25, R43, Danger of very serious irreversible effects through inhalation, in contact with skin
phenylmethane R45,R51-53, R68 and if swallowed, may cause sensitisation by skin contact, may cause cancer, toxic
to aquatic organisms, may cause long-term adverse effects in the aquatic environ-
ment, possible risk of irreversible effects
3,3'-dichloro- 91-94-1 R21,R43, R45, R50- Harmful in contact with skin, may cause sensitisation by skin contact, may cause
benzidine 53 cancer, very toxic to aquatic organisms, may cause long-term adverse effectsin
the aquatic environment
3,3'-dimethoxy- 119-90-4 R22,R45 Harmful if swallowed, may cause cancer
benzidine
3,3'-dimethyl- 119-93-7 R22,R45,R51-53 Harmful if swallowed, may cause cancer, very toxic to aquatic organisms, may
benzidine cause long-term adverse effects in the aquatic environment
3,3'-dimethyl-4,4'- 838-88-0 R22,R43,R45,R50- | Harmful if swallowed, may cause sensitisation by skin contact, may cause cancer,
diaminodiphenyl- 53 toxic to aquatic organisms, may cause long-term adverse effects in the aquatic
methane environment
p-cresidine 120-71-8 R22,R45 Harmful if swallowed, may cause cancer
4,4'-methylene- 101-14-4 R22,R45,R50-53 Harmful if swallowed, may cause cancer, very toxic to aquatic organisms, may
bis-(2-chloraniline) cause long-term adverse effects in the aquatic environment
4,4'-oxydianiline 101-80-4 R23/24/25,R45, R46, | Toxic by inhalation, in contact with skin and if swallowed, may cause cancer, may
R51-53,R62 cause heritable genetic damage, toxic to aquatic organisms, may cause long-term
adverse effects in the aquatic environment, possible risk of impaired fertility
4,4'-thiodianiline 139-65-1 R22,R45,R51-53 Harmful if swallowed, may cause cancer, toxic to aquatic organisms, may cause
long-term adverse effects in the aquatic environment
o-toluidine 95-53-4 R23/25,R36, R45, Toxic by inhalation and if swallowed, irritating to eyes, may cause cancer, very toxic
R50 to aquatic organisms
2,4-diaminotoluene 95-80-7 R21,R25, R36, R43, Harmful in contact with skin, toxic if swallowed, irritating to eyes, may cause
R45,R51-53 sensitisation by skin contact, may cause cancer, toxic to aquatic organisms, may
cause long-term adverse effects in the aquatic environment
2,4,5-trimethyl- 137-17-7 R23/24/25,R45,R51- | Toxic by inhalation, in contact with skin and if swallowed, may cause cancer, toxic
aniline 53 to aquatic organisms, may cause long-term adverse effectsin the aquatic environ-
ment
4-aminoazobenzene | 60-09-3 R45, R50-53 May cause cancer, very toxic to aquatic organisms, may cause long-term adverse
effectsin the aquatic environment
o-anisidine 90-04-0 R23/24/25,R45,R68 | Toxic by inhalation, in contact with skin and if swallowed, may cause cancer,
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possible risk of irreversible effect



The making of a shoe is a complex process, requiring many different kinds of materials and
chemicals. In this report, the Swedish Society for Nature Conservation, in collaboration with
environmental organisations abroad, presents results from an international product survey,
focusing on certain potentially hazardous chemicals in leather. Variable levels of toxic semi-
metals and metals, such as arsenic, lead, and mercury were found in some shoes, together with
high levels of chromium. This generates a waste problem when the shoes are discarded.
Carcinogenic aromatic amines from azo dyes were found in two of the twenty one analysed
shoes, which is unacceptable. Low levels of the highly allergenic fungicide dimethylfumarate
were found in one shoe, and the highly allergenic and potentially carcinogenic formaldehyde in
a few. Chlorinated paraffins, which are toxic, persistent, bioaccumulative, were also detected
in a few shoes.




