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The complexity of chemical
products and the pace of their
development have not been
matched in recent years by sys-
tematic research into their en-
vironmental impact. Serious
and undesirable effects have,
however, been detected in both
human health and the environ-
ment. Toxic products have been
found in the air, water and soil,
not to mention the food we eat.
Between 1977 and 1987, acci-
dents involving chemicals re-
sulted in 5,000 recorded

deaths, 100,000 injuries and the
evacuation of 620,000 people.

Care and foresight
Fortunately, relatively few
chemicals have such dire poten-
tial. If they are used in a con-
trolled and responsible way, the
vast majority of citizens have
nothing to fear. Nevertheless,
more and more care is needed
if we are to avoid horrific acci-
dents such as those that oc-
curred at Bhopal, India in 1984
and Seveso, Italy in 1976. If dis-
asters are to be prevented,
there is an urgent need for ac-
curate scientific modelling of
the potential long-term impact
of chemicals on health and the
environment.

Genetic modification
The latest gene technology
means we can now transfer
inherited characteristics from
one organism to another. This
produces Genetically Modi-
fied Organisms (GMOs) —
bacteria, fungi, viruses, plants,
insects ,  f i sh or mammals ,
whose genetic material has
been artificially altered in or-
der to increase resistance,
yield or some other physical
property.

Once a GMO has been re-
leased into nature (or brought
onto the market), it might
prove more successful in evo-
lutionary terms than its natural
counterparts. The repercus-
sions of such competition are
both unpredictable and irre-
versible.

Doomsday scenarios apart, it
is plain that the benefits gene-
tic engineering can bring to hu-
mankind must be properly
managed if health and the en-
vironment are to be protec-
ted.

hemicals — we can’t do without them!
Our laboratories currently turn out no fewer than
13 million synthetic compounds. Some mimic nat-
ural substances while others are entirely artificial.
Chemicals are used in every sector of the economy,
from agriculture and food to textiles, paper and
pharmaceuticals. Around 100,000 chemical prod-
ucts are available on the European market and the
industry launches two to three hundred more ev-
ery year.C

Facts and Trends
Chemical and genetic time-bomb?

Hazard warning!
Chemicals  can be in-
flammable, explosive or cor-
rosive. They threaten us with
allergies, poisoning, cancer
and genetic mutation. Some
damage our reproductive,
nervous and immune sys-
tems. And chemicals can at-
tack individuals, whole popu-
lat ions and even future
generations.

GROUP OF CHEMICALS PER CENT

Industrial gases 1 %
Dyes & Pigments 3 %
Other inorganics 4 %
Other organics 15 %
Fertilizers 2 %
Plastics 15 %
Synthetic rubber 1 %
Agrochemicals 3 %
Paints & inks 6 %
Pharmaceuticals 23 %
Soaps & detergents 5 %
Perfumes & cosmetics 7 %
Other chemicals 13 %
Man-made fibres 2 %
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A more and more strict inspection on
the use of chemical substances

Sectorial analysis of the EU chemical in-
dustry, 1997.
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Prevention better 
than cure

Europe’s concern for this is-
sue is evident from the speed
with which i t  bu i l t  up a
formidable legislative arsenal
to deal with hazardous sub-
stances. Some observers view
dangerous chemicals as the
gravest environmental threat
of all.

Classification, labelling
and packaging of 

hazardous substances
A framework directive was
adopted in 1992 which covers
all substances and preparations
defined as explosive, oxidising,
inflammable, toxic, corrosive,
irritating, sensitising, carcino-
genic, mutagenic, harmful to re-

production or environmentally
damaging. The directive also set
the new objective of evaluating
the risks that chemicals pose to
human beings and the environ-
ment. Manufacturers and dis-
tributors are now obliged to
provide the authorities with de-
tailed technical information, to
state any undesirable effects,
and to draw up safety instruc-
tions and packaging and la-
belling information.

At the same time, the directive
introduced stricter standards
for the packaging and labelling
of hazardous substances. Pack-
aging must be sufficiently robust
to prevent leakage or corrosion
during handling, while labels
have to include the name of the
substance, one or more warn-
ing symbols, details of potential
hazards and safety recommen-
dations.

It established new principles for
evaluating the risks to which haz-
ardous chemicals expose human
beings and the environment.

Use and marketing
The use of hazardous sub-
stances is governed by a 1976
framework directive designed
to protect the public and the
environment from certain haz-
ardous chemicals. The ap-
pendix listed a number of prod-
ucts which could no longer be
sold directly to the public and
whose use was now strictly lim-
ited. Supplementary directives
have restricted the use of prod-
ucts like asbestos, mercury,
cadmium and benzene (in toys)
and have imposed labelling and
packaging requirements (par-
ticularly for detergents, insecti-
cides and perfumes).

Europe in action

Genetically modified organisms open up
economic perspectives but create fears
as well.
(Lab technician preparing cultures)
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Import and export
Regulations adopted by the Com-
munity in 1992 have created a
joint information system on im-
ports and exports of certain
chemicals that are banned or
severely restricted because of
their potentially harmful impact
on human health and the environ-
ment. When a product is to be
transported to a new destination
for the first time, Member States
are now obliged to inform the im-
porting country of any potential
hazards no later than 30 days be-
fore the date of export. The reg-
ulations also oblige exporters of
hazardous chemicals to package
and label products destined for
export in the same way as those
sold on the Community market.

Plant protection 
products

A directive on the placing of plant
protection products on the mar-
ket was adopted in July 1991 and
created a harmonised system for
approving products in this field.
Basically speaking, the directive
prevents plant protection prod-
ucts from being sold unless they
meet certain specified ’quality’
criteria, according to which they
must not have an unacceptable
impact on human beings, animals
or the environment.

Tackling genetics
There is basically no limit to the
potential of genetic engineer-
ing. In theory, a gene from any
species can be implanted in any
other. Genetic manipulation is
already used in agriculture and
the food industry, in pharma-
ceuticals and decontaminants
and in the production of new
materials and energy sources.

Europe has taken a precautionary
approach, introducing legislation
designed to protect its citizens’
health and the environment while
simultaneously creating a unified
market for biotechnology. A di-
rective on the contained use of
genetically modified micro-organ-
isms covers all activities relating to
GMO’s, at both research and in-
dustrial level. A directive on the
deliberate release into the envi-
ronment of genetically modified
organisms requires environmen-
tal evaluation and step-by-step
approval for the dissemination of
GMO’s. The directive covers all
such releases, whether small or
large in scale, commercial or oth-
erwise. Its main aim is risk man-
agement. As with all other tech-
nologies, the risks associated with
genetic engineering have to be
identified, evaluated and appro-
priate measures taken. The direc-
tive’s approach to risk manage-
ment is based on the step-by-step
development and testing of new
organisms, the risk and impact of
which have to be analysed case by
case.

Genetics: what for?

The most common of the
16 varieties of genetically
modified plants cultivated
in Europe are turnips,
maize, potatoes and sugar
beet. The added genes of-
ten relate to herbicide re-
sistance (50%), while in
other cases they are con-
cerned with the sterility of
male plants.

The 1992 framework directive makes it
obligatory to have very strict standards
for the packaging and labelling of haz-
ardous substances.
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Hazardous substances:
an international

concern
In 1984, the NRC (National
Research Council) in the Unit-
ed States published statistics
on the toxicity of around
50,000 chemicals currently in
use in that country. Another
study (USEPA, 1991) highlight-
ed the fact that the majority of
substances discharged into wa-
ter are industrial and chemical
in origin (60%). The NRC fi-
gures also show how little infor-
mation is available on the toxi-
city of chemical substances.
What information there is tends
to be limited to pesticides, cos-
metics, medicines and food
additives.

We can’t draw up a systematic
and detailed review of the risks
associated with chemical prod-
ucts without first collating all
the available information on ex-

isting substances. This is an im-
mense task and so international
programmes have been set up
to gather data and coordinate
results. Programmes of this
kind are our primary source of
information on hazardous sub-
stances.

A special legal register has been
set up to record data from 12
countries and six international
organisations. In 1989, it con-
tained 42,000 records on over
8,000 substances.

Biotechnology and the
Earth Summit

The problem of access to ge-
netic resources was raised in
the text of the Rio Biodiversity
Convention which sets out to
regulate access to these re-
sources, to protect intellectual
property rights on living materi-
als and to promote technology
transfers.

Biotechnology, Europe
and its Member States

The Rio Biodiversity Conven-
tion recognises the sovereign
rights of States over their natural
resources but obliges them to
create conditions to facilitate ac-
cess to genetic resources for envi-
ronmentally sound uses by other
parties.

As far as Europe is concerned,
Member States must notify the
Community of the release of
genetically modified organ-
isms. This duty represents a
unique opportunity for track-
ing deliberate GMO releases
from the very beginning. In
other words, Europe has been
quick to equip itself with a
powerful instrument for con-
trolling the risks associated
with genetic engineering — a
prerequisite for the environ-
mental  management of  a l l
biotechnology.

The precautions taken show the risks of
contamination, from the experimenter
to the preparations and vice versa.

Taking responsibility
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