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Last month, Sense About Science re-

published its 2008 guide Making Sense of 

Chemical Stories, a report intended to 

address misconceptions promulgated by 

“lifestyle commentaries” that chemicals 

“cause only harm to health and damage 

to the environment” (Sense About Sci-

ence 2014).  

The document was lauded by the Ameri-

can Chemistry Council (ACC 2014) as “a 

guide to help put to bed the all-too-

common myths about chemicals in our 

daily lives” – but is it? Or does it make the 

same sort of mistakes as the “lifestyle” 

commentators it aims to correct? 

The Sense About Science report Making 

Sense of Chemical Stories is born of a 

perception among chemists that chemi-

cals have an image problem, that many 

people are in some way chemophobic, 

and that chemophobia stems in part 

from a series of popular myths which 

overblow the risks to health and the 

environment posed by man-made 

chemicals. 

The chemists’ essential concern is 

that chemistry is unjustly stigmatised 

(Lorch 2014, Sanderson 2013), result-

ing in a slew of worries that this is re-

ducing interest in studying chemistry, 

causing unnecessary loss of market for 

chemical products and, in general, peo-

ple being “scared and anxious when 

they needn’t be, and complacent when 

they shouldn’t be” (Sense About Science 

2014, p2). 

The response embodied by Making 

Sense is to identify the misconceptions 

and debunk them. What is interesting 

about the debunking is the implied im-

age which the authors have of the con-

cerns and motivations of their target 

audience; this image is inaccurate and, 

as a result, the refutations of Making 

Sense miss their mark. 

It is not that the observations of Mak-

ing Sense are incorrect, it is that they 

address the wrong issues. This suggests 

that in addition to the myths them-

selves being misunderstandings, that 

chemists themselves also misunder-

stand the origins of what they under-

stand to be chemophobia. In effect, 

there is a mythology about chemopho-

bia which in turn needs to be debunked 

if there is to be societal accord on how 

best to use and regulate chemicals. 

To see how this might be the case, we 

should first look at what the chemists 

perceive the myths to be, what they be-

lieve the debunking of these myths 

should consist of, and how that debunk-
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ing may miss the essential points of the 

debates which give rise to the myths in 

the first place. 

The myths of Making Sense 

The basic point being made here is 

correct but trivially so: since everything 

is made of chemicals, it is indeed impos-

sible to avoid them. The problem is, the 

trivial observation misses what is being 

communicated when products are de-

scribed as “chemical-free” (as absurd as 

the phrase is), which is that the product 

is free of compounds which are of con-

cern to the purchaser. (Whether or not 

they actually are free of these is a differ-

ent matter; the point is that “chemical-

free” is intended to indicate absence of 

substances of untrustworthy pedigree, 

not a total absence of chemicals alto-

gether.) 

The misunderstanding of what is be-

ing communicated is illustrated by the 

decision to juxtapose a quote from a 

Greenpeace web page about how the 

reader might not want untested chemi-

cals in their body, with a list of the 

chemical constituents of a cup of tea. 

The intent is to reduce to absurdity 

Greenpeace’s point – after all, every-

thing is ultimately an incomprehensible 

list of chemicals, so why fear the unfa-

miliar ones in one product while trust-

ing the unfamiliar ones in a different 

product? 

But again, this misses the issue. It is-

n’t the unfamiliarity of the compounds 

that is at stake, it is the expectation that 

when we are given things to eat or 

drink, when we buy furnishings for our 

homes or when we breathe in traffic 

fumes from the street, that these things 

are regulated for safety. The safety of 

tea is assured by food safety regula-

tions; the point Greenpeace is making is 

that in the case of chemicals a similarly 

adequate testing and regulatory frame-

work is not in place. 

This could be disputed (and indeed is, 

at Myth #6) but the claim is not trivial – 

and indeed occupies considerable regu-

latory energy in Europe. The phrase 

“chemical-free” responds to observing, 

but not necessarily understanding, this 

expenditure of regulatory energy.  

 

It is correct that the body does not 

recognise the ancestry of a chemical – 

just because something is “natural” 

does not make it any more or less safe. 

However, special attention is paid to 

man-made chemicals (and man-made 

preparations of “natural” chemicals) 

because of a current perceived lack of 

sufficient regulatory oversight.  

If there is a misunderstanding that 

natural is better, it comes from misun-

derstanding why man-made chemicals 

are thought to be posing specific prob-

lems. Pointing out that “natural” chemi-

cals can pose the same problems does 

not address the reasons why man-made 

chemicals are being singled out for reg-

ulatory attention; again, while the su-

perficial misunderstanding is refuted, 

the fundamental root of the misunder-

standing is left untouched. 

It is notable that the response doesn’t 

say the claim is not true – just that when 

a media story is published about a study 

which “links” a chemical exposure to a 

disease, that this is not the same thing 

as causing the disease.  

The refutation goes on to offer some 

explanation of how to distinguish good 

evidence from bad (though not entirely 

satisfactorily, suggesting for example 

that readers look for randomised con-

trolled trials as being the best sort of 

evidence of the health effects of chemi-

cals – but this is a sort of evidence 

which does not exist because acquiring 

Quote in Making Sense, addressing myth #5. (Page 12) 

Misconception 1: You can lead a chemi-

cal-free life. The chemical reality is that 

you cannot lead a chemical-free life, be-

cause everything is made of chemicals. 

Chemicals are substances and chemistry 

is the science of substances – their struc-

ture, their properties and the reactions 

which change them into other substanc-

es. Claims that products are “chemical 

free” are untrue. There are no alterna-

tives to chemicals, just choices about 

which chemicals to use and how they are 

made. 

Misconception 2: Man-made chemicals 

are inherently dangerous. The chemical 

reality is that whether a substance is 

manufactured by people, copied from 

nature, or extracted directly from nature, 

tells us nothing much at all about its 

properties. In terms of chemical safety, 

“industrial”, “synthetic”, “artificial” and 

“man-made” do not necessarily mean 

damaging and “natural” does not neces-

sarily mean better. 

Misconception 3: Synthetic chemicals 

are causing many cancers and other 

diseases. The chemical reality is that 

many of the claims about chemicals be-

ing ‘linked’ to diseases simply tell us that 

a chemical was present when an effect 

occurred, rather than showing that the 

chemical causes the effect. Caution is 

needed in reporting apparent correla-

tions: it is in the nature of scientific exper-

iments that many disappear when a fur-

ther test is done or they turn out to be 

explained in other ways. 



it is unethical). 

What the refutation does not really 

talk about is what risk assessors and 

toxicologists actually do, namely the 

complex job of interpreting largely indi-

rect evidence of harm gleaned from 

human epidemiological studies, animal 

and in vitro experiments into a picture 

of how a chemical might pose a risk to 

human health. 

What is particularly difficult for risk 

assessors is dealing with preliminary 

evidence – those situations where there 

is an apparent link, where causation is 

not proven, but where action may none-

theless be warranted to prevent uncer-

tain harm. 

It is in this area, in the context of in-

creasing prominence of the precaution-

ary principle as a risk management tool, 

that the controversies and discussions 

take place. Much of the controversy is 

technical and no doubt mysterious to 

the outsider (it is complicated enough 

for the insiders); nonetheless, aware-

ness of the problems is there. 

If anything, this awareness increases 

the need for demystifying the uncer-

tainties and research questions which 

are behind the misreported claims in 

the popular press of such-and-such a 

chemical “causing” cancer or other dis-

eases. Placatory statements about many 

of these links disappearing over time 

contribute nothing to that demystifica-

tion. 

It is true that just because we can de-

tect a substance does not mean it is do-

ing any harm. It is also true that nature 

is a “cocktail of chemicals”. Neither ob-

servation, however, addresses the two 

concerns which have pushed the 

“cocktail” issue into popular conscious-

ness: firstly, that just because a dose is 

very small, there is no reason to assume 

it is not doing any harm; and secondly, 

that chemicals can have cumulative tox-

icity (a point acknowledged in the ex-

planatory text in the Sense About Sci-

ence document) but have never been 

regulated on this basis (not acknowl-

edged in the text). 

In a way, the refutation makes the 

same mistake as the one it is trying to 

address: that merely knowing the quan-

tity of substance which is present says 

nothing about the toxic effect it might 

be having. What has changed is the 

scale at which this is thought to be hap-

pening, with the advent of research into 

endocrine disruptors, non-monotonic 

dose-response curves and windows of 

development suggesting that chemicals 

may be toxic at much smaller doses 

than previously thought. 

In light of this, it makes no sense to 

say that just because a dose is tiny, it is 

of no concern. Tiny doses are of con-

cern; what it is that makes them of con-

cern is what should be demystified. 

It is true that man-made chemicals 

have contributed enormously to society 

– modern life is based in chemistry. It is 

also indisputable that some chemicals 

have done a deal of harm. 

In this regard, Making Sense acknowl-

edges problems posed by PCBs (now 

banned) and brominated flame retard-

ants (now much less used), but presents 

their elimination as an example of the 

vigilance of chemical science. 

That PCBs worked as dielectric fluids 

and brominate flame retardants as fire 

inhibitors does not mean the harms 

they pose to health should not have 

been better anticipated; the perception 

that this is in fact a failure of the vigi-

lance of chemical science is what drives 

attempts to ensure that chemicals are 

better tested for environmental safety 

before being brought to market. The 

issue is not that there is no benefit to 

PCBs, nor that there was only benefit 

and unforeseeable harm; the issue is 

whether or not the harms and benefits 

can be anticipated such that the balance 

between the two can be further tilted 

towards benefit and away from harm. 

There can be no doubt that there is 

indeed a regulatory system. What is 

being debated, which the refutation 

here ignores, is whether or not it is ex-

tensive enough. 

This is the point of statements to the 

effect that chemicals are unregulated. 

Trivially, this is indeed an exaggeration; 

however, the efforts to improve access 

to information about chemical toxicity, 

to ensure chemicals are safe before be-

ing brought to market (which has not 

always been the case), to test them for 

potential toxic effects (such as endo-

crine disruption and cumulative toxici-

ty) which have historically not been 

included in safety testing, to ensure that 

companies communicate to consumers 

what is in the goods they manufacture, 

the moves to address recognised weak-

nesses on controls on chemicals in im-

ported goods, and so on all add up to a 

regulatory system clearly recognised as 

needing improvement. 

It is this need for improvement which 

so much of the popular communication 

about lack of regulatory oversight and 

human exposure being an on-going 

“experiment” aims to capture. To baldly 

state that chemicals are regulated 

seems tantamount to saying that people 

shouldn’t be concerned about these de-

bates, or these debates are somehow 

fictitious or spurious. Again, this doesn’t 

demystify, it just provides a superficial 

refutation to a debate to which the read-

Misconception 4: Our exposure to a 

cocktail of chemicals is a ticking time-

bomb. The chemical reality is that, alt-

hough the language of “cocktails” and 

“time bombs” is alarming, neither the 

presence of chemicals nor the bioaccu-

mulation of them, in themselves, mean 

that harm is being done. We have always 

been exposed to many different sub-

stances, because nature is a “cocktail of 

chemicals”. Modern technology enables 

us to detect minuscule amounts of sub-

stances, but the presence of such a small 

amount of a specific substance does not 

mean that it is having any discernible 

effect on us or on future generations. 

Misconception 5: It is beneficial to avoid 

man-made chemicals. The chemical real-

ity is that, insofar as there is a ‘need’ for 

anything, synthesised and man-made 

chemicals have given societies choices 

beyond measure about what they are 

exposed to and the problems they can 

solve. 

Misconception 6: We are subjects in an 

unregulated, uncontrolled experiment. 

The chemical reality is that there is an 

extensive regulatory system that strictly 

controls what chemicals can be intro-

duced: what experiments can take place, 

what can be used, for which purpose and 

how they should be transported, used 

and disposed of. 



er of Making Sense will be exposed al-

most every single day. 

A better way? 
The myths and misconceptions with 

which Making Sense is concerned are, 

like any misunderstandings, in genuine 

need of being addressed. The refuta-

tions on offer, however, are themselves 

over-simplifications, attempting to dis-

place one set of misunderstandings of a 

complex discourse about the pollution 

of air, land, water and human bodies 

with another set. 

The discourse, as it is happening, 

takes in concerns about whether or not 

people who have been wrong about 

chemical safety in the past can be trust-

ed to get it right now (whether they are 

industry, chemists, politicians, NGOs or 

anybody else); what to do in the case of 

uncertainty about safety and how to 

regulate on the basis of incomplete in-

formation; where the boundaries of 

pollution lie (it is notable that the loca-

tion of the problem has moved from 

factory outlets to face creams, and the 

scale from the visible to the parts-per-

billion); among others. 

These critiques are complex. They are 

indeed poorly understood by many of 

the people who are involved or in con-

tact with them, be they consumers, 

journalists, politicians, campaigners or 

whoever. Many people are only exposed 

to the simplifications and do not neces-

sarily understand why there is concern, 

only that they are concerned. 

To address these over-simplifications 

with playful rebuttals simply rejects the 

concerns without addressing why the 

concerns are there in the first place; the 

refutations therefore miss their targets 

and, while they may convince a few 

people to forget about the issues, does 

nothing to advance a general under-

standing of what the issues are. 

If we don’t advance understanding, it 

is difficult to see how we are going to 

reach informed participation in and 

agreement on matters of chemical regu-

lation, rather than perpetuating the po-

larised stand-off we are currently en-

cumbered by. Misconceptions are put to 

bed by education, not by denying prob-

lems even exist. As such, Making Sense 

feels like a lost opportunity to enrich 

the public’s understanding of many of 

the issues animating the debate about 

the use of chemicals in modern society.  
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