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1. Executive Summary

The FSC Principles and Criteria in relation to pesticides aim to minimi
environmental and social impacts of pesticides use whilst promoting economically viable 
management of the world’s forests. A policy to implement these objectives was first approved by 
the FSC Board of Directors in May 2002. A set of criteria, indicators and thresholds was also 
established as a basis for identifying ‘highly hazard
revised in 2005 and 2007.

The need to reaffirm the validity of the current criteria, indicators and thresholds used by FSC to 
identify ‘highly hazardous pesticides’ prompted the commissioning of a panel of experts who 
have made recommendations for the consideration of the FSC Board of Directors
consultation. The composition of the expert panel was based on the experts’ experiences on 
pesticides chemistry, pesticide use in forestry, and knowledge about the current policy and 
scientific debate on pesticides use. The experts reached a consensus on recommendations 
related to the FSC criteria, indicators and thresholds used for identifying ‘highly hazardous 
pesticides’ (Annex I).

The revision of the Indicator & Thresholds 
necessary for several reasons:

1. Specific classification systems such as the Globally Harmonized System of 
Classification and Labelling of Chemicals (GHS)
European Union (e.g. Annex I of R
information on thresholds for inclusion on the HHP list, are missing in the current set 
of indicators.

2. Indicators and thresholds for the criteria ‘Developmental and reproductive toxicity’ 
and ‘Mutagenicity to mammals’

3. Additional information is available on how to identify pesticides which 
criterion ‘Endocrine disruption’.

4. New data compilations which contain information on criteria/thresholds for inclusion 
of pesticides in FSC’s HHP list and which have the potential to make the list more 
robust are available.  

                                                     
1 United Nations Economic Commission for Europe. Globally Harmonized System of Classification and Lab

Chemicals (GHS). Geneva 2009 http://live.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html
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This report has been researched and produced by a panel of Experts for FSC 
Center, Bonn, Germany. Special thanks go to expert panel members: Prof. Steven Radosevich, 

Stephanie Williamson, Prof. Carlos Wilcken, Mr
who did the necessary research and contribution to produce this 

The FSC Principles and Criteria in relation to pesticides aim to minimi
environmental and social impacts of pesticides use whilst promoting economically viable 

e world’s forests. A policy to implement these objectives was first approved by 
the FSC Board of Directors in May 2002. A set of criteria, indicators and thresholds was also 
established as a basis for identifying ‘highly hazardous’ pesticides. The policy w

The need to reaffirm the validity of the current criteria, indicators and thresholds used by FSC to 
identify ‘highly hazardous pesticides’ prompted the commissioning of a panel of experts who 

ons for the consideration of the FSC Board of Directors
. The composition of the expert panel was based on the experts’ experiences on 

pesticides chemistry, pesticide use in forestry, and knowledge about the current policy and 
ntific debate on pesticides use. The experts reached a consensus on recommendations 

related to the FSC criteria, indicators and thresholds used for identifying ‘highly hazardous 

Indicator & Thresholds to define highly hazardous pesticides

Specific classification systems such as the Globally Harmonized System of 
Classification and Labelling of Chemicals (GHS)1 and corresponding lists of the 
European Union (e.g. Annex I of Regulation 1272/2008/EC), which contain 
information on thresholds for inclusion on the HHP list, are missing in the current set 

Indicators and thresholds for the criteria ‘Developmental and reproductive toxicity’ 
and ‘Mutagenicity to mammals’ are available, but so far these have not been applied.

Additional information is available on how to identify pesticides which 
criterion ‘Endocrine disruption’.

New data compilations which contain information on criteria/thresholds for inclusion 
of pesticides in FSC’s HHP list and which have the potential to make the list more 

United Nations Economic Commission for Europe. Globally Harmonized System of Classification and Lab
http://live.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html
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This report has been researched and produced by a panel of Experts for FSC International 
Prof. Steven Radosevich, 

Mr. Stefan Gous and 
ion to produce this 

The FSC Principles and Criteria in relation to pesticides aim to minimize the negative 
environmental and social impacts of pesticides use whilst promoting economically viable 

e world’s forests. A policy to implement these objectives was first approved by 
the FSC Board of Directors in May 2002. A set of criteria, indicators and thresholds was also 

ous’ pesticides. The policy was reviewed and 

The need to reaffirm the validity of the current criteria, indicators and thresholds used by FSC to 
identify ‘highly hazardous pesticides’ prompted the commissioning of a panel of experts who 

ons for the consideration of the FSC Board of Directors and a public 
. The composition of the expert panel was based on the experts’ experiences on 

pesticides chemistry, pesticide use in forestry, and knowledge about the current policy and 
ntific debate on pesticides use. The experts reached a consensus on recommendations 

related to the FSC criteria, indicators and thresholds used for identifying ‘highly hazardous 

highly hazardous pesticides (HHP) was

Specific classification systems such as the Globally Harmonized System of 
and corresponding lists of the 

egulation 1272/2008/EC), which contain 
information on thresholds for inclusion on the HHP list, are missing in the current set 

Indicators and thresholds for the criteria ‘Developmental and reproductive toxicity’ 
are available, but so far these have not been applied.

Additional information is available on how to identify pesticides which meet the 

New data compilations which contain information on criteria/thresholds for inclusion 
of pesticides in FSC’s HHP list and which have the potential to make the list more 

United Nations Economic Commission for Europe. Globally Harmonized System of Classification and Labelling of 
http://live.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html
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RECOMMENDATIONS

Recommendations on criteria: 

A. The indicators and thresholds of the 
except for changes in wording

 Acute toxicity to 
 Acute toxicity to aquatic organisms;
 Persistence
 Heavy metals;
 Dioxins (residues or emissions).
 International Legislation

B. Additions and changes
criteria should be made:

 Carcinogenicity
 Mutagenicity
 Reproductive Toxicity
 Endocrine Disruption
 Bio-magnification, 

C. One criterion can be deleted, if the additions and changes above are implemented:
 Chronic toxicity to mammals
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indicators and thresholds of the following criteria should remain unchanged
except for changes in wording and small editions aiming at precision

Acute toxicity to mammals and birds;
Acute toxicity to aquatic organisms;

(residues or emissions).
International Legislation

s and changes should of the indicators and thresholds of the 
should be made:

Carcinogenicity

Reproductive Toxicity
Endocrine Disruption

magnification, bio-accumulation

One criterion can be deleted, if the additions and changes above are implemented:
Chronic toxicity to mammals
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precision:

indicators and thresholds of the following

One criterion can be deleted, if the additions and changes above are implemented:
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2.0 Introduction

2.1 Overview
The Forest Stewardship Council (FSC) is a global forest certifying organization
ensure responsible management of the FSC
‘FSC Principles and Criteria for Forest Stewardship’ (
pesticides, the FSC Principles and Criteria aim to minimi
social impacts of pesticides use whilst promoting economically viable management of the 
world’s forests.

While there is a general recognition that pesticide use 
negative ecological, environmental and human impacts, full knowledge on the negative impacts 
remains limited. To this effect, FSC takes a precautionary approach to pesticide use to 
prevent/minimize the unforeseen consequences resulting from pesticides use.

A policy to implement these objectives was first approved by the FSC Board of Directors in May 
2002. A set of criteria, indicators and thresholds were established as a basis for identifying 
‘highly hazardous pesticides’. This policy was then reviewed and revised in 2005 (
001) and the FSC criteria, indicators and thresholds were 

The need to reaffirm the validity of the current criteria, indicators and thresholds used by FSC to 
identify ‘highly hazardous pesticides’ prompted the commissio

2.2. Context
FSC International Center commissioned a panel of experts to undertake a review of the FSC
guidance documents (FSC-GUI-30
indicators and thresholds for identify

In the light of the leftover work from the 200
the concerns that have increasingly been raised by FSC certified forest operations including 
pesticides companies about the 
pesticides’ it became essential to commission a panel of experts to undertake this review in 
detail. The choice and composition of the expert panel was based on the experts’ experiences 
on pesticides chemistry, pesticide use in forestry, and knowledge about the current policy and 
scientific debate on pesticides use. Therefore, the panel consisted of chemists, toxicologist and 
forest scientists with long professional experience on pesticides in forestr

The FSC guidance document for the implementation of the FSC pesticides policy (
001) is a living document that is regularly reviewed to take into account any up
information on pest management including the use of pesticides.

2.3 Terms of reference for the Pesticides Expert Panel
The terms of reference for the experts was to review and if necessary propose revisions to the 
current criteria, indicators and thresholds used by FSC to define ‘highly hazardous pesticides’ 
(as defined in Annex 1 of the 
implementation) taking into account:
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The Forest Stewardship Council (FSC) is a global forest certifying organization
ensure responsible management of the FSC-certified forests. The FSC mission is guided by ten 
‘FSC Principles and Criteria for Forest Stewardship’ (FSC-STD-01-001). In relation to 
pesticides, the FSC Principles and Criteria aim to minimize the negative environmental and 
social impacts of pesticides use whilst promoting economically viable management of the 

While there is a general recognition that pesticide use can have both, positive 
environmental and human impacts, full knowledge on the negative impacts 

remains limited. To this effect, FSC takes a precautionary approach to pesticide use to 
prevent/minimize the unforeseen consequences resulting from pesticides use.

t these objectives was first approved by the FSC Board of Directors in May 
2002. A set of criteria, indicators and thresholds were established as a basis for identifying 
‘highly hazardous pesticides’. This policy was then reviewed and revised in 2005 (

indicators and thresholds were reviewed and revised in 2007

The need to reaffirm the validity of the current criteria, indicators and thresholds used by FSC to 
identify ‘highly hazardous pesticides’ prompted the commissioning of a panel of experts.

FSC International Center commissioned a panel of experts to undertake a review of the FSC
30-001) and more specifically the FSC’s current criteria, 

indicators and thresholds for identifying ‘highly hazardous pesticides’.

In the light of the leftover work from the 2007 review of FSC indicators and thresholds and also 
the concerns that have increasingly been raised by FSC certified forest operations including 
pesticides companies about the validity of the current FSC listing of ‘highly hazardous 
pesticides’ it became essential to commission a panel of experts to undertake this review in 
detail. The choice and composition of the expert panel was based on the experts’ experiences 

chemistry, pesticide use in forestry, and knowledge about the current policy and 
scientific debate on pesticides use. Therefore, the panel consisted of chemists, toxicologist and 
forest scientists with long professional experience on pesticides in forestry.

The FSC guidance document for the implementation of the FSC pesticides policy (
) is a living document that is regularly reviewed to take into account any up

information on pest management including the use of pesticides.

.3 Terms of reference for the Pesticides Expert Panel
The terms of reference for the experts was to review and if necessary propose revisions to the 
current criteria, indicators and thresholds used by FSC to define ‘highly hazardous pesticides’ 

ned in Annex 1 of the FSC-GUI-30-001 FSC Pesticides Policy: Guidance on 
) taking into account:
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The Forest Stewardship Council (FSC) is a global forest certifying organization that seeks to 
certified forests. The FSC mission is guided by ten 

). In relation to 
e negative environmental and 

social impacts of pesticides use whilst promoting economically viable management of the 

positive economic and 
environmental and human impacts, full knowledge on the negative impacts 

remains limited. To this effect, FSC takes a precautionary approach to pesticide use to 

t these objectives was first approved by the FSC Board of Directors in May 
2002. A set of criteria, indicators and thresholds were established as a basis for identifying 
‘highly hazardous pesticides’. This policy was then reviewed and revised in 2005 (FSC-POL-30-

and revised in 2007.

The need to reaffirm the validity of the current criteria, indicators and thresholds used by FSC to 
ning of a panel of experts.

FSC International Center commissioned a panel of experts to undertake a review of the FSC-
001) and more specifically the FSC’s current criteria, 

review of FSC indicators and thresholds and also 
the concerns that have increasingly been raised by FSC certified forest operations including 

validity of the current FSC listing of ‘highly hazardous 
pesticides’ it became essential to commission a panel of experts to undertake this review in 
detail. The choice and composition of the expert panel was based on the experts’ experiences 

chemistry, pesticide use in forestry, and knowledge about the current policy and 
scientific debate on pesticides use. Therefore, the panel consisted of chemists, toxicologist and 

The FSC guidance document for the implementation of the FSC pesticides policy (FSC-GUI-30-
) is a living document that is regularly reviewed to take into account any up-to-date scientific 

The terms of reference for the experts was to review and if necessary propose revisions to the 
current criteria, indicators and thresholds used by FSC to define ‘highly hazardous pesticides’ 

001 FSC Pesticides Policy: Guidance on 
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a) any technical and scientific information available,
b) the relevant FSC documents (FSC Principles and Criteria, FSC Pesticides Policy, etc),
c) wide reference to the international indicators for identifying pesticides, when used in the 

forest management context,
d) consideration of single criterion for classifying a pesticide as highly hazardous to both 

human health and the environment,
e) potential synergies of different chemicals when applied together in a formulation,
f) forest managers’ submitted comments on the FSC guidance document 

001)

The recommendations of the Expert Panel have been reached by consensus. It is important to 
note that consensus in the FSC system is understood as the lack of sustained opposition.

2.4 Scope
This report provides list of criteria indicators and thresholds for pesticides that should only be 
permitted for use in FSC certified forests through the FSC derogatio
important that the derogation process is streamlined to provide an efficient and effective process 
where the use of problematic pesticides is critical to the achievement of FSC’s mission. 

3.0 FSC criteria, indicator and thresholds
hazardous pesticides’

3.1 Slight changes of criteria, indicator and thresholds

The indicators and thresholds of the following criteria as well as the criteria themselves should 
remain unchanged except for slight modification
precision

 Acute toxicity to mammals and birds
 Acute toxicity to aquatic organisms
 Persistence
 Heavy metals
 Dioxins (residues or emissions)
 Regulated by international agreement

Criterion: Acute toxicity to aquatic organisms: 

Indicator: EC50 (effective concentration) is used in risk assessment as frequently and often 
interchangeably with the LC50, it should be added as indicator.

Threshold: The criterion aims at the protection of 
algae or other aquatic plants. In order to exclude plants, the wording 
more precise and rephrased: ‘Daphnia as the test organism or other invertebrate or vertebrate 
aquatic organisms that show greater sensitivity than Daphnia
and it is suggested to add a test duration for aquatic tests: ‘
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any technical and scientific information available,
the relevant FSC documents (FSC Principles and Criteria, FSC Pesticides Policy, etc),

reference to the international indicators for identifying pesticides, when used in the 
forest management context,
consideration of single criterion for classifying a pesticide as highly hazardous to both 
human health and the environment,

s of different chemicals when applied together in a formulation,
forest managers’ submitted comments on the FSC guidance document 

The recommendations of the Expert Panel have been reached by consensus. It is important to 
consensus in the FSC system is understood as the lack of sustained opposition.

This report provides list of criteria indicators and thresholds for pesticides that should only be 
permitted for use in FSC certified forests through the FSC derogation process. However it is 
important that the derogation process is streamlined to provide an efficient and effective process 
where the use of problematic pesticides is critical to the achievement of FSC’s mission. 

, indicator and thresholds for identifying ‘highly 

, indicator and thresholds

The indicators and thresholds of the following criteria as well as the criteria themselves should 
slight modification in wording and small editions aiming at 

Acute toxicity to mammals and birds;
Acute toxicity to aquatic organisms

Dioxins (residues or emissions).
Regulated by international agreement

e toxicity to aquatic organisms: 

EC50 (effective concentration) is used in risk assessment as frequently and often 
interchangeably with the LC50, it should be added as indicator.

The criterion aims at the protection of invertebrates and vertebrates (fish), but not 
. In order to exclude plants, the wording of the threshold

Daphnia as the test organism or other invertebrate or vertebrate 
that show greater sensitivity than Daphnia.’ A definition of ‘

and it is suggested to add a test duration for aquatic tests: ‘Acute test duration up to 96 hours
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the relevant FSC documents (FSC Principles and Criteria, FSC Pesticides Policy, etc),
reference to the international indicators for identifying pesticides, when used in the 

consideration of single criterion for classifying a pesticide as highly hazardous to both 

s of different chemicals when applied together in a formulation,
forest managers’ submitted comments on the FSC guidance document (FSC-GUI-30-

The recommendations of the Expert Panel have been reached by consensus. It is important to 
consensus in the FSC system is understood as the lack of sustained opposition.

This report provides list of criteria indicators and thresholds for pesticides that should only be 
n process. However it is 

important that the derogation process is streamlined to provide an efficient and effective process 
where the use of problematic pesticides is critical to the achievement of FSC’s mission. 

for identifying ‘highly 

The indicators and thresholds of the following criteria as well as the criteria themselves should 
rding and small editions aiming at 

EC50 (effective concentration) is used in risk assessment as frequently and often 

invertebrates and vertebrates (fish), but not 
threshold should be 

Daphnia as the test organism or other invertebrate or vertebrate 
‘acute’ is missing 

Acute test duration up to 96 hours’.
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The text ‘(Pesticides Manual2005/2006)’ 
refers to the source to be used for the evaluation or the reference for setting the specific 
threshold. Furthermore the reference is outdated.
In general, references and data sources 
the table of criteria.

Criterion: Persistence in soil or water and Soil sorption potential. The target of protect
is surface and ground water:

Indicators: Half-life in soil or water (DT50)
Soil sorption coefficient (Koc) 
Water solubility (S)

Threshold: 
If ‘persistent’ (DT50 ≥ 90 days) and 
- AND/OR high water solubility (> 30mg/l).

The threshold needs some precision, the current 
to be met, but the explanatory sentence 
threshold or both.’) in Annex I of the policy document 

3.2. Modification and additions of i

Indicators and/or threshold of the following criteria should be modified or added:
 Bio-magnification, bio-accumulation
 Carcinogenicity
 Mutagenicity to mammals
 Developmental and reproductive toxin
 Endocrine disrupting chemical (EDC)
 International legislation

Criterion: Bio-magnification, bio-

Indicator:
Octanol-water partition coefficient (KOW) or bio
factor (BAF)
Threshold: 
If BCF ≥ 1000 or if KOW > 1000 i.e. logP (KOW) > 3

The octanol-water partition coefficient (Kow) is a model indicator for the bioaccumulation of a 
chemical, whereas the bio-concentration factor (BCF) is derived from animal experiments, 
commonly fish. The BCF therefore present
bioaccumulation, than the logP Kow. An existing BCF should therefore supersede (have higher 
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The text ‘(Pesticides Manual2005/2006)’ under threshold should be deleted. It is not clear if it 
refers to the source to be used for the evaluation or the reference for setting the specific 
threshold. Furthermore the reference is outdated.

references and data sources for the identification of HHP should be separated 

Persistence in soil or water and Soil sorption potential. The target of protect

life in soil or water (DT50)

≥ 90 days) and combined with:- EITHER low Koc (< 300ml/g) 
AND/OR high water solubility (> 30mg/l).

The threshold needs some precision, the current ‘AND’ suggests that all three thresholds have 
atory sentence (‘A pesticide is listed if it fails either 

in Annex I of the policy document suggests something different. 

Modification and additions of indicators and thresholds 

following criteria should be modified or added:
accumulation

opmental and reproductive toxin
Endocrine disrupting chemical (EDC)

-accumulation

ition coefficient (KOW) or bio-concentration factor (BCF) or bio

≥ 1000 or if KOW > 1000 i.e. logP (KOW) > 3. BCF data supersede logP (KOW) data.

r partition coefficient (Kow) is a model indicator for the bioaccumulation of a 
concentration factor (BCF) is derived from animal experiments, 

therefore presents a more realistic number for 
Kow. An existing BCF should therefore supersede (have higher 
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It is not clear if it 
refers to the source to be used for the evaluation or the reference for setting the specific 

should be separated from 

Persistence in soil or water and Soil sorption potential. The target of protection 

EITHER low Koc (< 300ml/g) 

that all three thresholds have 
A pesticide is listed if it fails either the Koc or S 

suggests something different. 

following criteria should be modified or added:

r bio-accumulation 

BCF data supersede logP (KOW) data.

r partition coefficient (Kow) is a model indicator for the bioaccumulation of a 
concentration factor (BCF) is derived from animal experiments, 

more realistic number for aquatic 
Kow. An existing BCF should therefore supersede (have higher 
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priority than) the logP Kow. This procedure is also being conducted by the US EPA
EU3 .

The text under threshold ‘(based on US EPA standard PBT Final Rule, Federal Register 
64(209), p. 58669 www.epa.gob/fedrgstr/EPA
should be deleted. It is not clear if it refers to the source to be used for the evaluation or the 
reference for setting the specific threshold.

Criterion: Carcinogenicity

Indicator:
Carcinogen or probable carcinogen according to International Agency for Research on Cancer 
(IARC); US Environmental Protection Agency (EPA) or Globally harmonized System (GHS) as 
classified by national/international authorities. 

Threshold:
If listed in any category:
a) IARC) Group 1: ‘The agent (mixture) is carcinogenic to humans’, or IARC Group 2A: ‘The 
agent (mixture) is probably carcinogenic to humans’;
(b) Pesticides which are carcinogenic and probable or likely carcinogenic to humans as 
classified by the US.EPA. This Applies to pesticides in Categories:  "A", "B" (1986 ); 
"Known/Likely" (1996) and "Likely to be carcinogenic" and "Carcinogenic to humans (1999, 
2005-current).
c) GHS IA and IB as classified by natio

The US EPA has changed it classification narratives several times, and the source contains old 
and current classifications narratives: the 2005 established 
Be Carcinogenic to Humans (…)’ are still valid.

The GHS is a new international classification system, and should be used supplementary to 
IARC/US EPA. It cannot replace them, because the GHS classification is most likely 
implemented only for marketed pesticides in the specific region and will therefore only cover a 
limited number of pesticides.

Criterion: Endocrine disrupting chemical (EDC)

Indicator: EDC listed and/or classified by the EU

Threshold: If classified as EDC category 1 by EU
Carcinogenicity AND Category 2 Reproduction as classified by nati

The EU Regulation 1107/2009 states: 
accordance with the provisions of Regul

                                                     
2 US EPA (2011): Design for the Environment Program Alternatives Assessment
Version 2.0 Office of Pollution Prevention & Toxics. U.S. Environmental Protection Agency (US EPA)
3 European Commission (2009): Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 
October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 
79/117/EEC and 91/414/EEC. “Assess
bioconcentration in aquatic species
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Kow. This procedure is also being conducted by the US EPA

‘(based on US EPA standard PBT Final Rule, Federal Register 
64(209), p. 58669 www.epa.gob/fedrgstr/EPA-WASTE/1999/October/Day
should be deleted. It is not clear if it refers to the source to be used for the evaluation or the 

etting the specific threshold.

Carcinogen or probable carcinogen according to International Agency for Research on Cancer 
(IARC); US Environmental Protection Agency (EPA) or Globally harmonized System (GHS) as 

nal/international authorities. 

a) IARC) Group 1: ‘The agent (mixture) is carcinogenic to humans’, or IARC Group 2A: ‘The 
agent (mixture) is probably carcinogenic to humans’;

are carcinogenic and probable or likely carcinogenic to humans as 
classified by the US.EPA. This Applies to pesticides in Categories:  "A", "B" (1986 ); 
"Known/Likely" (1996) and "Likely to be carcinogenic" and "Carcinogenic to humans (1999, 

c) GHS IA and IB as classified by national/international authorities.

The US EPA has changed it classification narratives several times, and the source contains old 
and current classifications narratives: the 2005 established ‘Carcinogenic to Humans

are still valid.

The GHS is a new international classification system, and should be used supplementary to 
IARC/US EPA. It cannot replace them, because the GHS classification is most likely 

keted pesticides in the specific region and will therefore only cover a 

Endocrine disrupting chemical (EDC)

EDC listed and/or classified by the EU

If classified as EDC category 1 by EU or Classified in GHS Category 2 for 
Carcinogenicity AND Category 2 Reproduction as classified by national/international authorities.

The EU Regulation 1107/2009 states: substances that are or have to be classified, in 
accordance with the provisions of Regulation (EC) No 1272/2008, as carcinogenic category 2 

Design for the Environment Program Alternatives Assessment Criteria for Hazard Evaluation 
Office of Pollution Prevention & Toxics. U.S. Environmental Protection Agency (US EPA)

European Commission (2009): Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 
October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 

Assessment of bioaccumulation shall be based on measured data on 
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Kow. This procedure is also being conducted by the US EPA2 and the 

‘(based on US EPA standard PBT Final Rule, Federal Register 
WASTE/1999/October/Day-29/f28169.htm)’ 

should be deleted. It is not clear if it refers to the source to be used for the evaluation or the 

Carcinogen or probable carcinogen according to International Agency for Research on Cancer 
(IARC); US Environmental Protection Agency (EPA) or Globally harmonized System (GHS) as 

a) IARC) Group 1: ‘The agent (mixture) is carcinogenic to humans’, or IARC Group 2A: ‘The 

are carcinogenic and probable or likely carcinogenic to humans as 
classified by the US.EPA. This Applies to pesticides in Categories:  "A", "B" (1986 ); 
"Known/Likely" (1996) and "Likely to be carcinogenic" and "Carcinogenic to humans (1999, 

The US EPA has changed it classification narratives several times, and the source contains old 
Carcinogenic to Humans’, ‘Likely to 

The GHS is a new international classification system, and should be used supplementary to 
IARC/US EPA. It cannot replace them, because the GHS classification is most likely 

keted pesticides in the specific region and will therefore only cover a 

Classified in GHS Category 2 for 
onal/international authorities.

substances that are or have to be classified, in 
ation (EC) No 1272/2008, as carcinogenic category 2 

Criteria for Hazard Evaluation 
Office of Pollution Prevention & Toxics. U.S. Environmental Protection Agency (US EPA)

European Commission (2009): Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 21 
October 2009 concerning the placing of plant protection products on the market and repealing Council Directives 

ment of bioaccumulation shall be based on measured data on 
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and toxic for reproduction category 2, shall be considered to have endocrine disrupting 
properties.’
Note: The currently valid indicator for EDCs ‘If classified as EDC category 1 by EU’ should be 
maintained. Orton et al. (2011)4

numerous endocrine disruptors, many of them are in Category 1 of the EU, and are therefore 
confirmed.

Criterion: Mutagenicity to mammals

Indicator: Mutagenicity classification of

Thresholds: 
GHS Categories IA and Ib as classified by national/international authorities.
In previous revision it was recommended that FSC should be on the lookout for a reputable 
scientific organization who develops a classification system for measuring mutagenicity of 
pesticides used in forestry, such pesticides should then be included on the FSC list of ‘highly 
hazardous pesticides’. As potential source for this information 
(GHS) was mentioned in the last revision report.
Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 
2008 on classification, labelling and packaging of substances and mixture
repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 
1907/2006. Official Journal of the European Union L 353/1 and its amendments.

Criterion: Developmental and reproductive toxin

Indicator:
Classification for reproductive toxicants of the Global Harmonized System (GHS)

Threshold:
GHS Categories IA and Ib as classified by natio

The GHS is the new international classification system for chemicals.

3.3 Criteria to be deleted

**Chronic toxicity to mammals 
This criterion should be deleted, 
reproductive toxin are adopted. The criteria Carcinogenicity, EDC, Mutagenicity and 
Developmental and reproductive toxin cover
pesticide applicators and bystanders. 

3.4 The following criteria were recommended to be investigated further:

Dioxins

                                                     
4 Orton F, Rosivatz E, Scholze M & Kortenkamp A 
Endocrine Activity Revealed as in Vitro Anti
10.1289/ehp.1002895
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and toxic for reproduction category 2, shall be considered to have endocrine disrupting 

Note: The currently valid indicator for EDCs ‘If classified as EDC category 1 by EU’ should be 
and others (see reference in Orton et al. 2011) identified 

numerous endocrine disruptors, many of them are in Category 1 of the EU, and are therefore 

Mutagenicity to mammals

classification of Global Harmonized System (GHS)

GHS Categories IA and Ib as classified by national/international authorities.
was recommended that FSC should be on the lookout for a reputable 

ho develops a classification system for measuring mutagenicity of 
pesticides used in forestry, such pesticides should then be included on the FSC list of ‘highly 

potential source for this information the Globally Har
was mentioned in the last revision report. The EU implemented the GHS with regulation 

Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 
2008 on classification, labelling and packaging of substances and mixtures, amending and 
repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 
1907/2006. Official Journal of the European Union L 353/1 and its amendments.

Developmental and reproductive toxin

reproductive toxicants of the Global Harmonized System (GHS)

GHS Categories IA and Ib as classified by national/international authorities.

The GHS is the new international classification system for chemicals. FSC 

, if the indicators for mutagenicity and developmental and 
reproductive toxin are adopted. The criteria Carcinogenicity, EDC, Mutagenicity and 
Developmental and reproductive toxin covers chronic toxicity sufficiently, when considering 
pesticide applicators and bystanders. 

The following criteria were recommended to be investigated further:

tz E, Scholze M & Kortenkamp A (2011): Widely Used Pesticides with Previously Unknown 
Endocrine Activity Revealed as in Vitro Anti-Androgens. ENVIRONMENTAL HEALTH PERSPECTIVES doi: 
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and toxic for reproduction category 2, shall be considered to have endocrine disrupting 

Note: The currently valid indicator for EDCs ‘If classified as EDC category 1 by EU’ should be 
and others (see reference in Orton et al. 2011) identified 

numerous endocrine disruptors, many of them are in Category 1 of the EU, and are therefore 

was recommended that FSC should be on the lookout for a reputable 
ho develops a classification system for measuring mutagenicity of 

pesticides used in forestry, such pesticides should then be included on the FSC list of ‘highly 
Globally Harmonized System

The EU implemented the GHS with regulation 
Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 

s, amending and 
repealing Directives 67/548/EEC and 1999/45/EC, and amending Regulation (EC) No 
1907/2006. Official Journal of the European Union L 353/1 and its amendments.

reproductive toxicants of the Global Harmonized System (GHS)

the indicators for mutagenicity and developmental and 
reproductive toxin are adopted. The criteria Carcinogenicity, EDC, Mutagenicity and 

c toxicity sufficiently, when considering 

The following criteria were recommended to be investigated further:

(2011): Widely Used Pesticides with Previously Unknown 
Androgens. ENVIRONMENTAL HEALTH PERSPECTIVES doi: 
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As a precaution, the expert panel highlighted the importance of ratifying the source of pesticides 
to ensure that certain pesticides producers, especially from developing countries are not the 
sources of polychlorinated biphenyls (PCBs) and dioxins in form
Checking for the registration documents to verify the technical information including origin of the 
active ingredients would be among other options to consider. A typical example is the existence 
of old pesticide factories where organochlorine pesticides were manufactured in the past and 
may still be manufactured today and may therefore be constantly contaminating modern 
pesticides with dioxins.
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As a precaution, the expert panel highlighted the importance of ratifying the source of pesticides 
to ensure that certain pesticides producers, especially from developing countries are not the 
sources of polychlorinated biphenyls (PCBs) and dioxins in formulations or technical products. 
Checking for the registration documents to verify the technical information including origin of the 
active ingredients would be among other options to consider. A typical example is the existence 

here organochlorine pesticides were manufactured in the past and 
may still be manufactured today and may therefore be constantly contaminating modern 
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As a precaution, the expert panel highlighted the importance of ratifying the source of pesticides 
to ensure that certain pesticides producers, especially from developing countries are not the 

ulations or technical products. 
Checking for the registration documents to verify the technical information including origin of the 
active ingredients would be among other options to consider. A typical example is the existence 

here organochlorine pesticides were manufactured in the past and 
may still be manufactured today and may therefore be constantly contaminating modern 
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4.0 Revised FSC criteria, indicators and thresholds for identifying ‘highly 
hazardous pesticides’ (as of 

Criterion Indicator

Quantitative or semi-quantitative

Acute toxicity to mammals 
and birds

WHO 
ingredients)

Acute toxicity 
rats/birds

Carcinogenicity Carcinogen or probable 
carcinogen according to 
International Agenc
on Cancer (IARC)

Or

US Environmental Protection 
Agency (

or 

Globally harmonized System 
(GHS) as classified by 
national/international authorities.

Mutagenicity to mammals Mutagenicity classification of 
Global Harmonized System 
(GHS)

Developmental and 
reproductive toxin

Classification for reproductive 
toxicants of the Global 
Harmonized System (G

Endocrine disrupting 
chemical (EDC)

EDC listed and/or classified by the 
EU

                                                     
5 See Annex II for more details
6 Years refers to the year when a certain classificati
7 See Annex II for more details
8 See Annex II for more details
9 See Annex II for more details
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.0 Revised FSC criteria, indicators and thresholds for identifying ‘highly 
(as of April 2013).

Indicator Threshold

WHO toxicity class (active 
ingredients)

toxicity (oral LD50 for 
/birds)

WHO toxicity class Ia/Ib 

If acute oral LD50 for rats
bodyweight (bw) (f
mammal/bird)

Carcinogen or probable 
carcinogen according to 
International Agency for Research 
on Cancer (IARC)

US Environmental Protection 
Agency (US EPA) 

Globally harmonized System 
(GHS) as classified by 
national/international authorities. 5

If listed in any category:

a) IARC) Group 1: ‘The agent (mixture) is 
carcinogenic to humans’, or IARC Group 2A: 
‘The agent (mixture) is probably carcinogenic to 
humans’;

(b) Pesticides which are carcinogenic and 
probable or likely carcinogenic to humans as 
classified by the US.EPA. This App
pesticides in Categories:  "A", "B" (1986
"Known/Likely" (1996) and "Likely to be 
carcinogenic" and "Carcinogenic to humans 
(1999, 2005-current).

c) GHS IA and IB as classified by 
national/international authorities.

Mutagenicity classification of 
Global Harmonized System 
(GHS) 7

GHS Categories IA and Ib as classified by 
national/international authorities.

Classification for reproductive 
toxicants of the Global 
Harmonized System (GHS)8

GHS Categories IA and Ib as classified by 
national/international authorities.

EDC listed and/or classified by the If classified as EDC category 1 by EU 
Classified in GHS Category 2 for 
Carcinogenicity AND 
Reproduction9 as classified by 
national/international authorities.

Years refers to the year when a certain classification narrative was established and used.
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.0 Revised FSC criteria, indicators and thresholds for identifying ‘highly 

WHO toxicity class Ia/Ib 

acute oral LD50 for rats/birds ≤ 200 mg/kg 
(for most sensitive 

If listed in any category:

Group 1: ‘The agent (mixture) is 
carcinogenic to humans’, or IARC Group 2A: 
‘The agent (mixture) is probably carcinogenic to 

(b) Pesticides which are carcinogenic and 
probable or likely carcinogenic to humans as 
classified by the US.EPA. This Applies to 
pesticides in Categories:  "A", "B" (19866); 
"Known/Likely" (1996) and "Likely to be 
carcinogenic" and "Carcinogenic to humans 

current).

c) GHS IA and IB as classified by 
national/international authorities.

GHS Categories IA and Ib as classified by 
national/international authorities.

GHS Categories IA and Ib as classified by 
national/international authorities.

If classified as EDC category 1 by EU 
Classified in GHS Category 2 for 
Carcinogenicity AND Category 2 

as classified by 
national/international authorities.
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Criterion Indicator

Acute toxicity to aquatic 
organisms

Aquatic toxicity (LC50, EC50)

Persistence in soil or 
water and Soil sorption 
potential.

The target of protection is 
surface and ground water.

Half-life in soil or water (DT50)

Soil sorption coefficient (Koc) 

Water solubility (S)

Bio-magnification, bio-
accumulation

Octanol
(KOW) or bio
factor (BCF) or bio
factor (BAF)

International legislation Regulated by international 
agreement

Dioxins (residues or 
emissions)

Equivalents of 2,3,7,8

FSC Criteria Sources
pesticides

Acute toxicity to 
Mammals and birds

WHO & IPCS: 
hazard and guidelines to classification. International Programme on 
Chemical Safety (IPCS) & World Health Organization (WHO). Geneva 

The Pesticide Manual
http://bcpcdata.com/pm.html

Acute toxicity to aquatic 
organisms

The Pesticide Manual
http://bcpcdata.com/pm.html

Persistence in soil or 
water and Soil sorption 
potential. 

The Pesticide Manual
http://bcpcdata.com/pm.html

The FOOTPRINT Pesticide Properties DataBase. 
http://sitem.herts.ac.uk/aeru/footprint/index2.htm

Bio-magnification, bio-
accumulation

The Pesticide Manual
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Indicator Threshold

Aquatic toxicity (LC50, EC50) If LC50/EC50 < 50 µg/l (microgrammes per 
liter)

Daphnia as the test organism or other 
invertebrate or vertebrate aquatic organisms 
that show greater sensitivity than Daphnia. 
Acute test duration up to 96 hours.

life in soil or water (DT50)

Soil sorption coefficient (Koc) 

Water solubility (S)

If ‘persistent’ (DT50 
with:

- EITHER low Koc (< 300ml/g) 

-AND/OR high water solubility (> 30mg/l).

Octanol-water partition coefficient 
(KOW) or bio- concentration 
factor (BCF) or bio-accumulation 
factor (BAF)

If BCF ≥ 1000 or if KOW > 1000 i.e. logP 
(KOW) > 3 

BCF data supersede logP (KOW) data.

Regulated by international 
agreement

If banned by international 
POP convention

Equivalents of 2,3,7,8-TCDD If contaminated with any dioxins at a level of 10 
part per trillion (corresponding to10ng/kg) or 
greater of tetrachlorodibenzo
equivalent, or if it produces such an amount of 
dioxin[s] when burned.

s used for the identification of highly hazardous 
pesticides
WHO & IPCS: The WHO recommended classification of pesticides by 
hazard and guidelines to classification. International Programme on 
Chemical Safety (IPCS) & World Health Organization (WHO). Geneva 

Pesticide Manual. British Crop Protection Council (BCPC).
cpcdata.com/pm.html

Pesticide Manual. British Crop Protection Council (BCPC).
http://bcpcdata.com/pm.html

Pesticide Manual. British Crop Protection Council (BCPC).
http://bcpcdata.com/pm.html

The FOOTPRINT Pesticide Properties DataBase. 
http://sitem.herts.ac.uk/aeru/footprint/index2.htm

Pesticide Manual. British Crop Protection Council (BCPC).
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If LC50/EC50 < 50 µg/l (microgrammes per 

Daphnia as the test organism or other 
vertebrate aquatic organisms 

that show greater sensitivity than Daphnia. 
Acute test duration up to 96 hours.

If ‘persistent’ (DT50 ≥ 90 days) and  combined 

EITHER low Koc (< 300ml/g) 

AND/OR high water solubility (> 30mg/l).

≥ 1000 or if KOW > 1000 i.e. logP 

BCF data supersede logP (KOW) data.

If banned by international agreement under the 

If contaminated with any dioxins at a level of 10 
part per trillion (corresponding to10ng/kg) or 
greater of tetrachlorodibenzo-p-dioxin (TCDD) 

it produces such an amount of 
dioxin[s] when burned.

highly hazardous 

The WHO recommended classification of pesticides by 
hazard and guidelines to classification. International Programme on 
Chemical Safety (IPCS) & World Health Organization (WHO). Geneva 

British Crop Protection Council (BCPC).

British Crop Protection Council (BCPC)..

Council (BCPC).

British Crop Protection Council (BCPC).
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FSC Criteria Sources
pesticides

Carcinogenicity US EPA: Chemicals Evaluated for Carcinogenic Potential. Office of 
Pesticide Programs, U.S. Environmental Protection Agency (US 

IARC: Agents reviews by the IARC Monographs
International Agency for Research on Cancer (IARC), Lion, Franc

Regulation (EC) No 1272/2008 of
Council of 16 December 2008 on classification, labelling and packaging of 
substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC
Journal of the European Union L 353/1
national legislation implementing the Globally Harmonized System

Mutagenicity to 
mammals

Regulation (EC) No 1272/2008 of
Council of 16 December 2008 on classification, labelling and packaging of 
substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 
Journal of the European Union L 353/1
national legislation implementing the Globally Harmonized System

Developmental and 
reproductive toxin

Regulation (EC) No 1272/2008 of
Council of 16 December 2008 on classification, labelling
substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 
Journal of the European Union L 353/1
national legislation implementing

Endocrine disrupting 
chemical (EDC)

EC (2000): Towards the establishment of a priority list of substances for 
further evaluation of their role in endocrine disruption 
candidate list of substances as a 
Commission, Delft

EC (2004): Commission Staff Working Document SEC (2004) 1372 on 
implementation of the Community Strategy for Endocrine Disrupters 
range of substances suspected of interfering with the hormone syste
humans and wildlife (COM (1999) 706), Europäische Kommission, Brüssel

EC (2007): Commission staff working document on the implementation of 
the "Community Strategy for Endocrine Disrupters" 
substances suspected of interfering with the ho
and wildlife (COM (1999) 706), (COM (2001) 262) and (SEC (2004) 1372), 
SEC(2007)

Regulation (EC) No 1272/2008 of
Council of 16 December 2008 on classification, labelling and packaging of 
substances
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 
Journal of the European Union L 353/1
national legislation implementing the Globally Harmonized Sys

Heavy metals The Pesticide Manual
http://bcpcdata.com/pm.html
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s used for the identification of highly hazardous 
pesticides
US EPA: Chemicals Evaluated for Carcinogenic Potential. Office of 
Pesticide Programs, U.S. Environmental Protection Agency (US 

Agents reviews by the IARC Monographs. Volumes 1
International Agency for Research on Cancer (IARC), Lion, Franc

egulation (EC) No 1272/2008 of the European Parliament and of the 
Council of 16 December 2008 on classification, labelling and packaging of 
substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 
Journal of the European Union L 353/1 and its amendments and other 
national legislation implementing the Globally Harmonized System

egulation (EC) No 1272/2008 of the European Parliament and of the 
of 16 December 2008 on classification, labelling and packaging of 

substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 
Journal of the European Union L 353/1 and its amendments and other 
national legislation implementing the Globally Harmonized System

egulation (EC) No 1272/2008 of the European Parliament and of the 
Council of 16 December 2008 on classification, labelling and packaging of 
substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 
Journal of the European Union L 353/1 and its amendments and other 
national legislation implementing the Globally Harmonized System
EC (2000): Towards the establishment of a priority list of substances for 
further evaluation of their role in endocrine disruption - preparation of a 
candidate list of substances as a basis for priority setting, European 
Commission, Delft

EC (2004): Commission Staff Working Document SEC (2004) 1372 on 
implementation of the Community Strategy for Endocrine Disrupters 
range of substances suspected of interfering with the hormone syste
humans and wildlife (COM (1999) 706), Europäische Kommission, Brüssel

EC (2007): Commission staff working document on the implementation of 
the "Community Strategy for Endocrine Disrupters" - a range of 
substances suspected of interfering with the hormone systems of humans 
and wildlife (COM (1999) 706), (COM (2001) 262) and (SEC (2004) 1372), 
SEC(2007)

egulation (EC) No 1272/2008 of the European Parliament and of the 
Council of 16 December 2008 on classification, labelling and packaging of 
substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 
Journal of the European Union L 353/1 and its amendments and other 
national legislation implementing the Globally Harmonized Sys

Pesticide Manual. British Crop Protection Council (BCPC).
http://bcpcdata.com/pm.html

FOREST STEWARDSHIP COUNCIL

5 ' 53113 Bonn ' Germany

Review of the Forest Stewardship Indicators and Thresholds for identifying “highly hazardous 

highly hazardous 

US EPA: Chemicals Evaluated for Carcinogenic Potential. Office of 
Pesticide Programs, U.S. Environmental Protection Agency (US EPA).

Volumes 1-102. 
International Agency for Research on Cancer (IARC), Lion, France

the European Parliament and of the 
Council of 16 December 2008 on classification, labelling and packaging of 
substances and mixtures, amending and repealing Directives 67/548/EEC 

) No 1907/2006. Official 
and its amendments and other 

national legislation implementing the Globally Harmonized System

the European Parliament and of the 
of 16 December 2008 on classification, labelling and packaging of 

substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 

ments and other 
national legislation implementing the Globally Harmonized System

the European Parliament and of the 
and packaging of 

substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 

and its amendments and other 
the Globally Harmonized System

EC (2000): Towards the establishment of a priority list of substances for 
preparation of a 

basis for priority setting, European 

EC (2004): Commission Staff Working Document SEC (2004) 1372 on 
implementation of the Community Strategy for Endocrine Disrupters - a 
range of substances suspected of interfering with the hormone systems of 
humans and wildlife (COM (1999) 706), Europäische Kommission, Brüssel

EC (2007): Commission staff working document on the implementation of 
a range of 

rmone systems of humans 
and wildlife (COM (1999) 706), (COM (2001) 262) and (SEC (2004) 1372), 

the European Parliament and of the 
Council of 16 December 2008 on classification, labelling and packaging of 

and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official 

and its amendments and other 
national legislation implementing the Globally Harmonized System

British Crop Protection Council (BCPC).



FOREST STEWARDSHIP COUNCIL

Charles

Review of the Forest Stewardship Indicators and Thresholds for identifying “highly hazardous 

FSC Criteria Sources
pesticides

Dioxins (residues or 
emissions)

The Pesticide Manual
http://bcpcdata.com/pm.html

International 
legislation

Stockholm Convention on Persistent Organic Pollutants

FOREST STEWARDSHIP COUNCIL
International Center

Charles-de-Gaulle Strasse 5 ' 53113 Bonn ' Germany

Review of the Forest Stewardship Indicators and Thresholds for identifying “highly hazardous 
pesticides” April 2013

Page 14

s used for the identification of highly hazardous 
pesticides

Pesticide Manual. British Crop Protection Council (BCPC).
http://bcpcdata.com/pm.html

Stockholm Convention on Persistent Organic Pollutants (POPs)
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British Crop Protection Council (BCPC).
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Annex I FAO Definition of highly hazardous pesticides and EU exclusion 
criteria
In the recent years the FAO, but also the European Union have either explicitly defined ‘highly 
hazardous pesticides’ (FAO) or defined ‘exclusion criteria’ for the authorization of pesticides 
(EU). 
Currently, FSC has not set indicators/thresholds for muta
and reproductive toxins. The data of the Toxic Release Inventory of the US EPA should be 
considered outdated, the compilation of toxicological data was done in 1995
definitions of the FAO e.g. the exclusion crit

FAO Definition of highly hazardous pesticides

In November 2006 the FAO Council discussed and endorsed SAICM, the Strategic Approach to 
International Chemicals Safety. In view of the broad range of activities envis
the FAC Council suggested that the activities of FAO could include risk reduction, including the 
progressive ban of highly hazardous pesticides
environmentally sound disposal of stock
establishing national and regional laboratories. 
In April 2007 the FAO Council informed COAG
pesticide risk reduction. COAG welcomed the initiative to redu
of hazardous pesticides including the progressive ban on highly hazardous pesticides. 
In October 2007 the FAO Panel of Experts on Pesticide Management discussed definitions of 
highly hazardous pesticides. Based on this dis
criteria to identify highly hazardous pesticides:

 pesticide formulations that are included in classes 
Recommended Classification of Pesticides by Hazard; 

 pesticide active ingredients and their formulations that are included in 
carcinogenicity Categories 1A and 1B of the GHS
in the WHO Recommended Classification of Pesticides by Hazard; 

 pesticide active ingredients and their
mutagenicity Categories 1A and 1B of the GHS or are included accordingly in the 
WHO Recommended Classification of Pesticides by Hazard; 

 pesticide active ingredients and their formulations that are included in 
reproductive toxicity Categories 1A and 1B of the GHS or are included 
accordingly in the WHO Recommended Classification of Pesticides by Hazard; 

 pesticide active ingredients listed by the
and B; or 

 pesticide active ingredients and formulations listed by the 
its Annex III; or 

 pesticides listed under the Montreal Protocol; 

                                                     
10 See date in footer of Table 3 (PDF): Table provides chronic (non
http://www.epa.gov/tri/trichemicals/hazardinfo/hazard_cx.htm
11 The FAO Committee on Agriculture (COAG)

problems in order to propose concerted action by Member Nations and the Organization.
12 Globally harmonized System
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Annex I FAO Definition of highly hazardous pesticides and EU exclusion 

In the recent years the FAO, but also the European Union have either explicitly defined ‘highly 
hazardous pesticides’ (FAO) or defined ‘exclusion criteria’ for the authorization of pesticides 

Currently, FSC has not set indicators/thresholds for mutagenic pesticides and developmental 
and reproductive toxins. The data of the Toxic Release Inventory of the US EPA should be 
considered outdated, the compilation of toxicological data was done in 199510. The HHP 
definitions of the FAO e.g. the exclusion criteria of the EU may help to fill this gap. 

FAO Definition of highly hazardous pesticides

In November 2006 the FAO Council discussed and endorsed SAICM, the Strategic Approach to 
International Chemicals Safety. In view of the broad range of activities envisaged within SAICM, 
the FAC Council suggested that the activities of FAO could include risk reduction, including the 
progressive ban of highly hazardous pesticides, promoting good agricultural practices, ensuring 
environmentally sound disposal of stock-piles of obsolete pesticides and capacity
establishing national and regional laboratories. 
In April 2007 the FAO Council informed COAG11 of its intention to develop a new initiative for 
pesticide risk reduction. COAG welcomed the initiative to reduce risks associated with the use 
of hazardous pesticides including the progressive ban on highly hazardous pesticides. 
In October 2007 the FAO Panel of Experts on Pesticide Management discussed definitions of 
highly hazardous pesticides. Based on this discussion the Panel of Experts published following 
criteria to identify highly hazardous pesticides:

pesticide formulations that are included in classes Ia or Ib of the 
Recommended Classification of Pesticides by Hazard; or 
pesticide active ingredients and their formulations that are included in 

Categories 1A and 1B of the GHS12, or are included accordingly 
WHO Recommended Classification of Pesticides by Hazard; or 

pesticide active ingredients and their formulations that are included in 
Categories 1A and 1B of the GHS or are included accordingly in the 

WHO Recommended Classification of Pesticides by Hazard; or 
pesticide active ingredients and their formulations that are included in 

Categories 1A and 1B of the GHS or are included 
WHO Recommended Classification of Pesticides by Hazard; 

pesticide active ingredients listed by the Stockholm Convention in its Annexes A 

ients and formulations listed by the Rotterdam Convention 

Montreal Protocol; or 

See date in footer of Table 3 (PDF): Table provides chronic (non-cancer) toxicity data. 
http://www.epa.gov/tri/trichemicals/hazardinfo/hazard_cx.htm

e on Agriculture (COAG) conducts periodic reviews and appraisals of agricultural and nutritional 
problems in order to propose concerted action by Member Nations and the Organization.
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Annex I FAO Definition of highly hazardous pesticides and EU exclusion 

In the recent years the FAO, but also the European Union have either explicitly defined ‘highly 
hazardous pesticides’ (FAO) or defined ‘exclusion criteria’ for the authorization of pesticides 

genic pesticides and developmental 
and reproductive toxins. The data of the Toxic Release Inventory of the US EPA should be 

. The HHP 
eria of the EU may help to fill this gap. 

In November 2006 the FAO Council discussed and endorsed SAICM, the Strategic Approach to 
aged within SAICM, 

the FAC Council suggested that the activities of FAO could include risk reduction, including the 
, promoting good agricultural practices, ensuring 

s of obsolete pesticides and capacity-building in 

of its intention to develop a new initiative for 
ce risks associated with the use 

of hazardous pesticides including the progressive ban on highly hazardous pesticides. 
In October 2007 the FAO Panel of Experts on Pesticide Management discussed definitions of 

cussion the Panel of Experts published following 

of the WHO 

pesticide active ingredients and their formulations that are included in 
, or are included accordingly 

formulations that are included in 
Categories 1A and 1B of the GHS or are included accordingly in the 

pesticide active ingredients and their formulations that are included in 
Categories 1A and 1B of the GHS or are included 

WHO Recommended Classification of Pesticides by Hazard; or 
in its Annexes A 

Rotterdam Convention in 

cancer) toxicity data. 

conducts periodic reviews and appraisals of agricultural and nutritional 
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 pesticide formulations that have shown a high incidence of severe or irreversible 
adverse effects on human health or the envi

The FAO definition of highly hazardous pesticides largely corresponds with those of FSC. 
However, FSC has not set indicators/thresholds for mutagenic pesticides and developmental 
and reproductive toxins. The currently used 
US EPA used for identifying developmental and reproductive toxins should be considered 
outdated, the compilation of toxicological data was done in 1995
ratings are based on single study results showing 
accepted or widely peer reviewed classification system.

Annex I of FSC Guidance document (FSC
mammals’: ‘When there is a globally harmonized scheme (OECD), F
including its threshold’ Regarding ‘Developmental and 
document states: ‘To be reviewed later when more 

The Globally Harmonized System (GHS) offers globally accepted
carcinogenicity, mutagenicity and reproductive toxicity and with EU Regulation 1272/2008/EC
-, a list of GHS classified chemicals exists
classification for identifying pesticides which should 

                                                     
13 See date in footer of Table 3 (PDF): Table provides chronic (non
http://www.epa.gov/tri/trichemicals/hazardinfo/hazard_cx.htm
14 EC (2008): Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 200
classification, labelling and packaging of substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official Journal of the European Union L 353/1
15 Table 3.1 of the regulation is a list of the classification and labelling in accordance with the Globally Harmonised 
System (GHS) as implemented within the EU.
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pesticide formulations that have shown a high incidence of severe or irreversible 
adverse effects on human health or the environment. 

The FAO definition of highly hazardous pesticides largely corresponds with those of FSC. 
However, FSC has not set indicators/thresholds for mutagenic pesticides and developmental 

currently used data of the Toxic Release Inventory (TRI) of the 
US EPA used for identifying developmental and reproductive toxins should be considered 
outdated, the compilation of toxicological data was done in 199513. Furthermore, the EPA TRI 
ratings are based on single study results showing certain effects and not on an internationally 
accepted or widely peer reviewed classification system.

Annex I of FSC Guidance document (FSC-GUI-30-001 Version 2-0) states for ‘Mutagenicity to 
When there is a globally harmonized scheme (OECD), FSC should incorporate it 

Regarding ‘Developmental and reproductive toxins’ the guidance 
later when more information becomes available.

The Globally Harmonized System (GHS) offers globally accepted classifications for 
carcinogenicity, mutagenicity and reproductive toxicity and with EU Regulation 1272/2008/EC
, a list of GHS classified chemicals exists15. The European Union also applies the GHS 

classification for identifying pesticides which should not be authorized in the EU.

See date in footer of Table 3 (PDF): Table provides chronic (non-cancer) toxicity data. 
http://www.epa.gov/tri/trichemicals/hazardinfo/hazard_cx.htm

EC (2008): Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 200
classification, labelling and packaging of substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official Journal of the European Union L 353/1

a list of the classification and labelling in accordance with the Globally Harmonised 
System (GHS) as implemented within the EU.
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pesticide formulations that have shown a high incidence of severe or irreversible 

The FAO definition of highly hazardous pesticides largely corresponds with those of FSC. 
However, FSC has not set indicators/thresholds for mutagenic pesticides and developmental 

se Inventory (TRI) of the 
US EPA used for identifying developmental and reproductive toxins should be considered 

. Furthermore, the EPA TRI 
certain effects and not on an internationally 

0) states for ‘Mutagenicity to 
SC should incorporate it 

toxins’ the guidance 
available.’

classifications for 
carcinogenicity, mutagenicity and reproductive toxicity and with EU Regulation 1272/2008/EC14

. The European Union also applies the GHS 
not be authorized in the EU.

cancer) toxicity data. 

EC (2008): Regulation (EC) No 1272/2008 of the European Parliament and of the Council of 16 December 2008 on 
classification, labelling and packaging of substances and mixtures, amending and repealing Directives 67/548/EEC 
and 1999/45/EC, and amending Regulation (EC) No 1907/2006. Official Journal of the European Union L 353/1

a list of the classification and labelling in accordance with the Globally Harmonised 
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The EU exclusion criteria

In November 2009 a new EU regulation for the authorization of pesticide active ingredients was 
published16. Pesticides with certain toxicological properties are excluded from the authorization. 
Annex II (3.6.) give the details: 
‘An active substance, safener or synergist shall only be approved if (…)

 it is not or has not to be classified, in accordance with the provisions of Regulation 
(EC) No 1272/2008, as mutagen category 1A or 1B.(…)

 is not or has not to be classified, in accordance with the provisions of Regulation 
(EC) No 1272/2008, as carcinogen category 1A or 1B (…)

 it is not or has not to be classified, in accordance with the provisions of Regulation 
(EC) No 1272/2008, as toxic for 

 it is not considered to have endocrine disrupting properties that may cause 
adverse effect in humans, (…).

The legislation does not provide a system to identify endocrine disruptors, but until criteria are 
developed ‘substances that are or have to be classified, in accordance with the provisions of 
Regulation (EC) No 1272/2008, as carcinogenic category 2 and toxic for reproduction category 
2, shall be considered to have endocrine disrupting properties

                                                     
16 European Commission (2009): Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 
21 October 2009 concerning the placing of plant protection products on the market and repealing Council 
Directives 79/117/EEC and 91/414/EEC.
17 unless the exposure of humans under realistic proposed conditions of use is negligible: use in closed systems or 
in other conditions excluding contact with humans, and where residues do not exceed 0,01mg/kg.
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In November 2009 a new EU regulation for the authorization of pesticide active ingredients was 
. Pesticides with certain toxicological properties are excluded from the authorization. 

An active substance, safener or synergist shall only be approved if (…)
it is not or has not to be classified, in accordance with the provisions of Regulation 
(EC) No 1272/2008, as mutagen category 1A or 1B.(…)

ot to be classified, in accordance with the provisions of Regulation 
(EC) No 1272/2008, as carcinogen category 1A or 1B (…)17.

it is not or has not to be classified, in accordance with the provisions of Regulation 
(EC) No 1272/2008, as toxic for reproduction category 1A or 1B, (…)16

it is not considered to have endocrine disrupting properties that may cause 
adverse effect in humans, (…).

The legislation does not provide a system to identify endocrine disruptors, but until criteria are 
ubstances that are or have to be classified, in accordance with the provisions of 

Regulation (EC) No 1272/2008, as carcinogenic category 2 and toxic for reproduction category 
2, shall be considered to have endocrine disrupting properties.’

European Commission (2009): Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 
oncerning the placing of plant protection products on the market and repealing Council 

the exposure of humans under realistic proposed conditions of use is negligible: use in closed systems or 
in other conditions excluding contact with humans, and where residues do not exceed 0,01mg/kg.
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In November 2009 a new EU regulation for the authorization of pesticide active ingredients was 
. Pesticides with certain toxicological properties are excluded from the authorization. 

it is not or has not to be classified, in accordance with the provisions of Regulation 

ot to be classified, in accordance with the provisions of Regulation 

it is not or has not to be classified, in accordance with the provisions of Regulation 

it is not considered to have endocrine disrupting properties that may cause 

The legislation does not provide a system to identify endocrine disruptors, but until criteria are 
ubstances that are or have to be classified, in accordance with the provisions of 

Regulation (EC) No 1272/2008, as carcinogenic category 2 and toxic for reproduction category 

European Commission (2009): Regulation (EC) No 1107/2009 of the European Parliament and of the Council of 
oncerning the placing of plant protection products on the market and repealing Council 

the exposure of humans under realistic proposed conditions of use is negligible: use in closed systems or 
in other conditions excluding contact with humans, and where residues do not exceed 0,01mg/kg.
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Annex 2 GHS Classification for mutagenicity, carcinogenicity and 
reproductive and developmental toxins (CMR)

The classification for mutagenic chemical, carcinogenic chemical and reproductive and 
developmental toxins of Globally Harmonized System of Classification and
Chemicals (GHS) is divided into three categories: 1A, 1B and 2. 
Category 1A, the highest category is based on human epidemiological studies and/or animal 
studies, 1B on positive results from 
evidence must be obtained from in vivo
The different categories are described as follow

Mutagenicity
CATEGORY 1: Substances known to induce heritable mutations or to be regarded as if they induce 
heritable mutations in the germ cells of humans. Substances known to induce heritable mutations in the 
germ cells of humans.

Category 1A: The classification in Category 1A is based on positive evidence from human 
epidemiological studies.
Substances to be regarded as if they
Category 1B: The classification in Category 1B is based on:
 positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals; or
 positive result(s) from in vivo somatic cell mutagen

some evidence that the substance has potential to cause mutations to germ cells. It is 
possible to derive this supporting evidence from mutagenicity/genotoxicity tests in germ cells 
in vivo, or by demonstrating t
genetic material

 of germ cells; or
 positive results from tests showing mutagenic effects in the germ cells of humans, without 

demonstration of transmission to progeny; for example, an increase in the frequency of 
aneuploidy in sperm cells of exposed people.

CATEGORY 2: Substances which cause concer
may induce heritable mutations in the germ cells of humans
 The classification in Category 2 is based on:
 positive evidence obtained from experiments in mammals and/or in some cases from in vitro 

experiments, obtained from:
 somatic cell mutagenicity tests in vivo, in mammals; or
 other in vivo somatic cell genotoxicity tests which are supported by positive results from in 

vitro mutagenicity assays.
Note: Substances which are positive in in vitro mammalian muta
also show chemical structure activity relationship to known germ cell mutagens, shall be 
considered for classification as Category 2 mutagens.

Carcinogenicity
CATEGORY 1: Known or presumed human carcinogens
A substance is classified in Category 1 for carcinogenicity on the basis of epidemiological and/or animal 
data. A substance may be further distinguished as:

Category 1A: Category 1A, known to have carcinogenic potential for humans, classification is 
largely based on human evidence, or

                                                     
18 The category texts have been taken from Regulation (
the 4th edition (2011) of Globally Harmonized System of Classification and Labelling of Chemicals (GHS) Part 3 
Health Effects: http://live.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html
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Classification for mutagenicity, carcinogenicity and 
reproductive and developmental toxins (CMR)

The classification for mutagenic chemical, carcinogenic chemical and reproductive and 
developmental toxins of Globally Harmonized System of Classification and Labelling of 
Chemicals (GHS) is divided into three categories: 1A, 1B and 2. 
Category 1A, the highest category is based on human epidemiological studies and/or animal 
studies, 1B on positive results from in vivo tests in mammals. For Category 2 chemicals

in vivo and/or in vitro experiments.
The different categories are described as follow18:

CATEGORY 1: Substances known to induce heritable mutations or to be regarded as if they induce 
s in the germ cells of humans. Substances known to induce heritable mutations in the 

The classification in Category 1A is based on positive evidence from human 

Substances to be regarded as if they induce heritable mutations in the germ cells of humans. 
: The classification in Category 1B is based on:

positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals; or
positive result(s) from in vivo somatic cell mutagenicity tests in mammals, in combination with 
some evidence that the substance has potential to cause mutations to germ cells. It is 
possible to derive this supporting evidence from mutagenicity/genotoxicity tests in germ cells 
in vivo, or by demonstrating the ability of the substance or its metabolite(s) to interact with the 

results from tests showing mutagenic effects in the germ cells of humans, without 
demonstration of transmission to progeny; for example, an increase in the frequency of 
aneuploidy in sperm cells of exposed people.

CATEGORY 2: Substances which cause concern for humans owing to the possibility that they 
may induce heritable mutations in the germ cells of humans

The classification in Category 2 is based on:
positive evidence obtained from experiments in mammals and/or in some cases from in vitro 

obtained from:
somatic cell mutagenicity tests in vivo, in mammals; or
other in vivo somatic cell genotoxicity tests which are supported by positive results from in 

Note: Substances which are positive in in vitro mammalian mutagenicity assays, and which 
also show chemical structure activity relationship to known germ cell mutagens, shall be 
considered for classification as Category 2 mutagens.

CATEGORY 1: Known or presumed human carcinogens
fied in Category 1 for carcinogenicity on the basis of epidemiological and/or animal 

data. A substance may be further distinguished as:
: Category 1A, known to have carcinogenic potential for humans, classification is 

ence, or

from Regulation (EC) No 1272/2008, but the wording is almost identical with 
edition (2011) of Globally Harmonized System of Classification and Labelling of Chemicals (GHS) Part 3 

alth Effects: http://live.unece.org/trans/danger/publi/ghs/ghs_rev04/04files_e.html
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Classification for mutagenicity, carcinogenicity and 

The classification for mutagenic chemical, carcinogenic chemical and reproductive and 
Labelling of 

Category 1A, the highest category is based on human epidemiological studies and/or animal 
tests in mammals. For Category 2 chemicals positive 

CATEGORY 1: Substances known to induce heritable mutations or to be regarded as if they induce 
s in the germ cells of humans. Substances known to induce heritable mutations in the 

The classification in Category 1A is based on positive evidence from human 

induce heritable mutations in the germ cells of humans. 

positive result(s) from in vivo heritable germ cell mutagenicity tests in mammals; or
icity tests in mammals, in combination with 

some evidence that the substance has potential to cause mutations to germ cells. It is 
possible to derive this supporting evidence from mutagenicity/genotoxicity tests in germ cells 

he ability of the substance or its metabolite(s) to interact with the 

results from tests showing mutagenic effects in the germ cells of humans, without 
demonstration of transmission to progeny; for example, an increase in the frequency of 

n for humans owing to the possibility that they 

positive evidence obtained from experiments in mammals and/or in some cases from in vitro 

other in vivo somatic cell genotoxicity tests which are supported by positive results from in 

genicity assays, and which 
also show chemical structure activity relationship to known germ cell mutagens, shall be 

fied in Category 1 for carcinogenicity on the basis of epidemiological and/or animal 

: Category 1A, known to have carcinogenic potential for humans, classification is 

EC) No 1272/2008, but the wording is almost identical with 
edition (2011) of Globally Harmonized System of Classification and Labelling of Chemicals (GHS) Part 3 
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Category 1B: Category 1B, presumed to have carcinogenic potential for humans, classification is 
largely based on animal evidence.
The classification in Category 1A and 1B is based on strength of evidence together with additional 
considerations. Such evidence may be derived from:
 human studies that establish a causal relationship between human exposure to a substance 

and the development of cancer (known human carcinogen); or
 animal experiments for which there is sufficient (1) evidence to demonstrat

carcinogenicity (presumed human carcinogen).
 In addition, on a case-by-case basis, scientific judgement may warrant a decision of 

presumed human carcinogenicity derived from studies showing limited evidence of 
carcinogenicity in humans together wi
animals.

CATEGORY 2: Suspected human carcinogens 
The placing of a substance in Category 2 is done on the basis of evidence obtained from human and/or 
animal studies, but which is not sufficiently conv
based on strength of evidence together with additional considerations. Such evidence may be derived 
either from limited (1) evidence of carcinogenicity in human studies or from limited evidence of 
carcinogenicity in animal studies.

Reproductive toxicants
CATEGORY 1 Known or presumed human reproductive toxicant
Substances are classified in Category 1 for reproductive toxicity when they are known to have produced 
an adverse effect on sexual function and 
from animal studies, possibly supplemented with other information, to provide a strong presumption that 
the substance has the capacity to interfere with reproduction in humans. The classifica
is further distinguished on the basis of whether the evidence for classification is primarily from human 
data (Category 1A) or from animal data (Category 1B).

Category 1A Known human reproductive toxicant
The classification of a substan
Category 1B Presumed human reproductive toxicant
The classification of a substance in Category 1B is largely based on data from animal studies. 
Such data shall provide clear evidence of an adverse
development in the absence of other toxic effects, or if occurring together with other toxic effects 
the adverse effect on reproduction is considered not to be a secondary non
of other toxic effects. However, when there is mechanistic information that raises doubt about the 
relevance of the effect for humans, classification in Category 2 may be more appropriate. 

CATEGORY 2 Suspected human reproductive toxicant 
Substances are classified in Category 2 for reproductive toxicity when there is some evidence from 
humans or experimental animals, possibly supplemented with other information, of an adverse effect on 
sexual function and fertility, or on development, and where the evidence is not suf
place the substance in Category 1. If deficiencies in the study make the quality of evidence less 
convincing, Category 2 could be the more appropriate classification.
Such effects shall have been observed in the absence of other tox
other toxic effects the adverse effect on reproduction is considered not to be a secondary non
consequence of the other toxic effects.

Curriculum vitae of the expert panel

Prof. Radosevich (emeritus)
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: Category 1B, presumed to have carcinogenic potential for humans, classification is 
largely based on animal evidence.
The classification in Category 1A and 1B is based on strength of evidence together with additional 

ch evidence may be derived from:
human studies that establish a causal relationship between human exposure to a substance 
and the development of cancer (known human carcinogen); or
animal experiments for which there is sufficient (1) evidence to demonstrate animal 
carcinogenicity (presumed human carcinogen).

case basis, scientific judgement may warrant a decision of 
presumed human carcinogenicity derived from studies showing limited evidence of 
carcinogenicity in humans together with limited evidence of carcinogenicity in experimental 

CATEGORY 2: Suspected human carcinogens 
The placing of a substance in Category 2 is done on the basis of evidence obtained from human and/or 
animal studies, but which is not sufficiently convincing to place the substance in Category 1A or 1B, 
based on strength of evidence together with additional considerations. Such evidence may be derived 
either from limited (1) evidence of carcinogenicity in human studies or from limited evidence of 

CATEGORY 1 Known or presumed human reproductive toxicant
Substances are classified in Category 1 for reproductive toxicity when they are known to have produced 
an adverse effect on sexual function and fertility, or on development in humans or when there is evidence 
from animal studies, possibly supplemented with other information, to provide a strong presumption that 
the substance has the capacity to interfere with reproduction in humans. The classification of a substance 
is further distinguished on the basis of whether the evidence for classification is primarily from human 
data (Category 1A) or from animal data (Category 1B).

Known human reproductive toxicant
The classification of a substance in Category 1A is largely based on evidence from humans.

Presumed human reproductive toxicant
The classification of a substance in Category 1B is largely based on data from animal studies. 
Such data shall provide clear evidence of an adverse effect on sexual function and fertility or on 
development in the absence of other toxic effects, or if occurring together with other toxic effects 
the adverse effect on reproduction is considered not to be a secondary non-specific consequence 

ic effects. However, when there is mechanistic information that raises doubt about the 
relevance of the effect for humans, classification in Category 2 may be more appropriate. 

CATEGORY 2 Suspected human reproductive toxicant 
Category 2 for reproductive toxicity when there is some evidence from 

humans or experimental animals, possibly supplemented with other information, of an adverse effect on 
sexual function and fertility, or on development, and where the evidence is not sufficiently convincing to 
place the substance in Category 1. If deficiencies in the study make the quality of evidence less 
convincing, Category 2 could be the more appropriate classification.
Such effects shall have been observed in the absence of other toxic effects, or if occurring together with 
other toxic effects the adverse effect on reproduction is considered not to be a secondary non
consequence of the other toxic effects.

Curriculum vitae of the expert panel

Prof. Radosevich (emeritus)
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: Category 1B, presumed to have carcinogenic potential for humans, classification is 

The classification in Category 1A and 1B is based on strength of evidence together with additional 

human studies that establish a causal relationship between human exposure to a substance 

e animal 

case basis, scientific judgement may warrant a decision of 
presumed human carcinogenicity derived from studies showing limited evidence of 

th limited evidence of carcinogenicity in experimental 

The placing of a substance in Category 2 is done on the basis of evidence obtained from human and/or 
incing to place the substance in Category 1A or 1B, 

based on strength of evidence together with additional considerations. Such evidence may be derived 
either from limited (1) evidence of carcinogenicity in human studies or from limited evidence of 

Substances are classified in Category 1 for reproductive toxicity when they are known to have produced 
fertility, or on development in humans or when there is evidence 

from animal studies, possibly supplemented with other information, to provide a strong presumption that 
tion of a substance 

is further distinguished on the basis of whether the evidence for classification is primarily from human 

ce in Category 1A is largely based on evidence from humans.

The classification of a substance in Category 1B is largely based on data from animal studies. 
effect on sexual function and fertility or on 

development in the absence of other toxic effects, or if occurring together with other toxic effects 
specific consequence 
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relevance of the effect for humans, classification in Category 2 may be more appropriate. 
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