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1) Introduction  to CHEM Trust
• A charity working mainly at 

EU & Global levels to protect 
humans & wildlife from 
harmful chemicals

• Working with scientists, 
technical processes and 
decision makers, in 
partnership with other civil 
society groups

• Focus on identification of, 
and action on, endocrine 
disrupting chemicals

• See our blog & twitter for 
more: www.chemtrust.org



2. The EDC challenge
• Hormones are key to development of humans & wildlife
• Disruption of their action can lead to delayed effects which can 

be serious and irreversible, e.g. on:
– Development of the brain
– Development of the reproductive system
– Functioning of the reproductive system
– Functioning of the metabolic system

• Many chemicals are endocrine disrupting chemicals (EDCs)
– Bisphenol A & other Bisphenols, Brominated Flame Retardants…

• EDCs can have additive effects
– We are always exposed to mixtures of chemicals

• Delayed effects, and widespread exposure, make it hard to 
prove cause and effect, unless substantial harm is caused.



A question of definition
• An Endocrine Disrupting Chemical (EDC) is 

one that can interfere with the endocrine or 
hormone system

• In practice, this requires evidence of:
– An endocrine mode of action
– An adverse effect
– A plausible link

• An EDC must interfere with the endocrine system; 
this is not about normal responses (e.g. sugar/insulin)
– See http://www.chemtrust.org/faq



The scale of the problem?
• Many chemicals have been identified as EDCs

– E.g. bisphenol A in 1938 research [1]
• Conclusion of UNEP/WHO “State of the Science of Endocrine 

Disrupting Chemicals” report in 2012: [2]
– “Close to 800 chemicals are known or suspected to be capable of interfering 

with hormone receptors, hormone synthesis or hormone conversion. 
However, only a small fraction of these chemicals have been investigated in 
tests capable of identifying overt endocrine effects in intact organisms.”

– “Disease risk due to EDCs may be significantly underestimated.” 
• This report was criticised by industry-funded scientists, but the authors 

published a rebuttal [3]
– “that their critique is not intended to be convincing to the scientific 

community, but to confuse the scientific data. ..promotes misinterpretation 
of the report by non-specialists, bureaucrats, politicians…”



3. Recent science on EDC impacts
Three examples:
a) Neurodevelopmental impacts
b) Declining sperm counts
c) Mixture effects



a) Neurodevelopmental impacts
• “No Brainer” report 

published in March 17:
– Review of science
– Interviews with two 

eminent scientists, who 
also peer reviewed the 
main review text

– Policy recommendations
– Advice to the public

• Full report:
• http://www.chemtrust.org/brain



What’s the problem?
• Our brain is very complex

– Over 85 billion neurons
– Development continues until we are in our 20s
– Early disruption can lead to irreversible, permanent impacts

• Many aspects of brain development can be disrupted 
by chemicals, e.g. 
– The thyroid hormone system
– Neuronal signalling and receptors

• Disruption of brain development can cause 
behavioural and intellectual impacts
– E.g. conditions such as ADHD or reductions in IQ



Developmental neurotoxic chemicals
• Four groups:
• Well-established DNT

– E.g. Lead, PCBs

• Suspected DNT
– E.g. BPA, Phthalates, PDBEs

• Initial evidence of DNT
– PFCs, other Brominated Flame 

Retardants, other bisphenols 
etc

• A large number of chemicals 
where we just don’t know

– “Currently Estimated Toxicity” = 
zero [see later…]



b) Sperm counts & male health
• There has been controversy about potential declines 

in sperm counts for decades
• New systematic review published this summer:

– Sperm count “declined 52.4% between 1973 and 2011 
among unselected men from Western countries, with no 
evidence of a ‘leveling off’ in recent years”

– “decline is consistent with reported trends in other male 
reproductive health indicators, such as testicular germ cell 
tumors, cryptorchidism, onset of male puberty and total 
testosterone levels” [4]

• Not something that should be ignored



c) Mixture effects
• Chemicals regulation generally ignores the effects of 

mixtures
– even though this is the real world.

• A new study using human foetal testis tissue confirms 
that exposure to multiple EDC chemicals leads to 
additive effects [5]

• These additive effects led to major changes in effect 
levels for individual substances, e.g.:
“overlooking co-exposures to only seven 
chemicals led to an underestimation of the 
potency of BPA by a factor of 10”



4. EU action on EDCs
• The EU has been discussing EDCs for 

around 20 years
• REACH includes specific mention of EDCs

– in the authorisation process
• Both Plant Protection Products and Biocides 

legislation has specific mention of criteria for 
EDCs
– Leading to an extended process to define these 

EDC criteria
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REACH Authorisation
• Substance must be identified as having properties of ‘very high 

concern’ (SVHC) by regulator (ECHA/MS/Commission):
– Carcinogen, Mutagen, Reprotoxin (CMR)
– Persistent, Bioaccumulative & Toxic (PBT)
– Very Persistent, Very Bioaccumulative (vPvB)
– ‘similar concern’ e.g. Endocrine disrupter
– Then goes on ‘candidate list’

• This list encourages substitution and the development of alternatives

• If substance prioritised for action:
– Deadline set to apply for authorisation for continued use
– Can get only authorisation if use ‘adequately controlled’ or if no 

safer alternative ‘available’



EDCs in Authorisation
• More and more chemicals are being identified in 

REACH as SVHCs due to EDC properties, e.g.:
– 4-tert-Octylphenol & its ethoxylates (env) [6]
– 4-nonylphenol & its ethoxylates (env) [7]
– Phthalates BBP, DBP, DEHP and DiBP agreed by Member 

States to be EDCs for humans [8]
– Bisphenol A proposed as EDC for human health and agreed 

by Member State Committee [9]
• More EDC chemicals are being proposed all the time

– E.g. in current CORAP list



The EDC criteria debate
• EU Biocides and Plant Protection Products regulations require 

criteria to identify EDCs
– A13th December 2013 deadline was not met by the Commission
– This delay has been blamed on lobbying from parts of industry [10]

• At start of Juncker Commission, responsibility for setting EDC 
criteria was transferred from DG Env to DG Santé

• DG Santé started proposing criteria in July 2016, but had to 
repeatedly re-draft them due to lack of support from EU Member 
States

• Member states finally agreed on the criteria in July 2017, 
but the European Parliament rejected the proposed 
pesticide criteria due to a new derogation
– the biocides criteria have been agreed with a different procedure



Concerns with EDC criteria
• CHEM Trust’s main concerns are [11]:

– The text requires too high a burden of evidence before a 
chemical can be identified as an EDC. Without this 
identification, there will not be regulatory measures, 
and exposure will continue.

– The text includes a significant loophole – an exemption 
from identification for certain pesticides that are 
designed to be endocrine disrupting. This undermines the 
objective of the legislation of not allowing the use of 
endocrine disrupting pesticides, unless a very specific 
derogation is granted

• [this was the main grounds for MEPs to reject the proposal]
• See our blogs for more: http://www.chemtrust.org.uk/tag/edc-criteria/



Burden of evidence & ‘toxicity’
• A key aspect of the debate on EDCs is the burden of 

evidence
– How much evidence is needed before use is controlled?
– NB: there is very little safety information on many 

chemicals – despite REACH.
• One major problem is that the terms ‘toxicity’, 

‘hazard’, ‘risk’, ‘exposure’ are often used in a 
misleading way..



Toxicity – reality or estimate?
• ‘Mass’ and ‘velocity’ can be measured with certainty
• When we say ‘toxicity’, ’hazard’ etc these are estimates, based 

on the information we have
– To be more accurate we should say ‘currently estimated toxicity’
– These estimates change over time

• True toxicity is constant – but we are only ever estimating it.
– Q: If you have no/minimal safety data, how do you estimate the 

toxicity? Is it zero?
– Or use a statistical approach to estimation – this is what would be 

done in other fields…
• Three examples of changing estimated toxicity over time & 

where the ‘burden of evidence’ for action is problematic:



(i) Bisphenol A
• Bisphenol A (BPA) found to be an EDC in 1937 [1]

– Widely used in polycarbonate plastics, food can linings, thermal paper



(i) Bisphenol A
• Bisphenol A (BPA) found to be an EDC in 1937 [1]

– Widely used in polycarbonate plastics, food can linings, thermal paper
• Controversial due to economic importance, complexity

– Scientists finding toxicity at very low doses
– Gradual increase in controls, e.g. EU ban on BPA in baby bottles

• EU just agreed a ban on BPA in till receipts in 2016
– But doesn’t come into force until Jan 2020
– BUT a very similar chemical, BPS now being used as a replacement, 

and Commission has told ECHA to investigate & exposure continues
• DG Sante starting new controls on BPA in food contact coatings

– Another reduction in ’safe’ exposure levels [12]
– No proposed food contact regulations on other Bisphenols

• Estimated toxicity of BPA has increased over the last 80y
– But we almost certainly don’t know its real toxicity yet



(ii) Nonylphenol & derivatives
• Used as detergents etc
• I did an environmental assessment in 1994, concluding:

– “By comparing environmental concentrations, bioconcentration factors and 
in vitro oestrogenic effect levels, this report concludes that current 
environmental levels of alkylphenolic compounds are probably high enough 
to be affecting the hormonal control systems of some organisms” [13]

• Conclusion of ECHA’s Risk Assessment Committee (20 years later):
– “European water bodies are at risk from the combined effects of NPEO 

degradation products, i.e. NP, short chain NPEOs and nonylphenol
ethoxycarboxylates (NPECs), including effects arising from their endocrine 
disrupting (ED) properties” [14]

• Now restricted in imported textiles – and SVHCs
• Ecosystems and people have continued to be exposed over those 20 

years, though a range of restrictions have been brought in over the 
years



iii) Deca BDE
• Deca BDE is a brominated flame retardant (BFR), debated for 

>15 years; a  REACH restriction, with exemptions, was finalised 
in Feb 17 [15]

• The summary of RAC & SEAC opinions [16] points out problems 
with the assumptions that the registrants made:

– "It should be noted that REACH registration dossiers for decaBDE do not contain 
information on the environmental exposure of decaBDE, either on a per use, or on an 
aggregated basis. This is because the current registrations are based on the 
information requirements prior to the decision to identify decaBDE as a 
PBT/vPvB substance (in December 2012), i.e. as decaBDE was not classified as 
hazardous by the registrants, exposure assessment (including exposure 
scenario development) and risk characterisation were not required.”

• To put it another way:
– The Registrants estimated it was non hazardous
– RAC estimated it was a PBT, capable of transforming to lower MW 

BDEs & with capacity to contribute to neurodevelopmental toxicity



9) Conclusions
• EDCs have been an important issue for over 20 y

– There has been some action in this period, but not enough
• We need to acknowledge that ‘toxicity’ is an estimate.

– The higher the burden of evidence to define a substance as an 
EDC, the higher the probability that you are excluding real EDCs 
where the currently estimated toxicity is too low

• e.g. due to insufficient testing
– This means real exposure, real effects, unless and until more data 

is gathered
• = “no (or insufficient) data, no problem” not “no data, no market”

• Regulations need to be improved: better data, more grouping, 
faster action, more product groups covered by ‘generic risk 
assessment’ phase outs – e.g. food contact, furniture
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