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Turning back the tide
It was back in 1970 that scien-
tists first predicted that the
ozone layer was thinning. Fif-
teen years later, an actual hole
was detected above the
Antarctic. The damage has
been done by a range of hu-
man-manufactured chemicals,
especial ly gases containing
chlorine or bromine atoms. It
can take these atoms ten years
to find their way into the upper
atmosphere, but once there,
they spend many more years
reacting with and destroying
thousands of ozone molecules.
It only takes small amounts of
gas to produce this delayed ef-
fect. Even if CFC and halon
emissions had stopped com-
pletely in 1995, damage to the
ozone layer would have con-
tinued until 2050. Every five-
year delay in the total elimina-
tion of these substances adds
another eighteen years to the
ongoing destruction of the
ozone layer, making rapid pre-
ventative measures more vital
than ever.

UV, people and nature
As the ozone layer grows thinner,
the amount of ultraviolet B (UV-B)
radiation getting through to the
earth’s surface increases. UV-B
creates a whole range of hazards. It
affects the health of humans, ani-
mals, plants, micro-organisms,
construction materials and air qual-
ity. Cataracts, skin cancer, genetic
damage and a weakened immune
system are just part of the price we
pay for damaging the ozone layer.
Apart from this direct threat to hu-
manity, there are other less obvious
dangers. Increased UV-B radiation
can, for instance, seriously damage
aquatic ecosystems. Phytoplank-
ton is the main source of oxygen in
the biosphere, making it a key ele-
ment in climate regulation. It, too, is
sensitive to UV-B. Scientists have
calculated that a 16% reduction in
the level of ozone would result in a
5% loss of phytoplankton, which
would lead in turn to an annual loss
of around seven million tons of fish.
This would be nothing short of
catastrophic, as at least 30 % of all
animal proteins consumed by hu-
man beings come from the sea.

The two faces of ozone
The ozone layer is a kind of
gaseous veil around the earth
with a very low density. Ozone
molecules are made up of three
oxygen atoms (O3) and mainly
form in the stratosphere, 10 to
50 kilometres above the earth’s
surface. The ‘layer’ is at its most
dense at a height of around 25
kilometres. If it were subject to
the same pressure that we find
at ground level, the ozone layer
would be barely three millime-
tres thick. Ozone molecules
perform the vital task of absorb-
ing the short-wavelength ultravi-
olet rays given off by the sun. In
this way, the ozone layer pro-
tects the biosphere’s inhabitants
from skin cancer, blindness and
genetic damage. Paradoxically,
while ozone in the upper atmo-
sphere forms a protective layer,
the oxidising effects of the same
gas at ground level are deadly to
vegetation, construction materi-
als and above all human health.

he ozone layer is a vital protective shield located be-
tween 10 and 50 km above the earth’s surface. Its
most important function, as far as terrestrial life is
concerned, is to filter out harmful UV rays contained
in sunlight. The gradual formation of the ozone layer
enabled life on earth to evolve in the first place, so it’s
not hard to imagine how disastrous it would be for
both humanity and all the planet’s ecosystems if our
protective shield were to be seriously damaged.T

Facts and Trends

Sunstroke on a global scale
Which substances are
responsible and what

are they used for?
The six substances that do the
most harm to the ozone layer
are listed below, along with
their uses:
• freons or CFCs

(chlorofluorocarbons)
— aerosols
— refrigerators
— air-conditioning
— plastic foam
— solvents, detergents

• HCFCs
(hydrochlorofluorocarbons)
— temporary replacement

for CFCs, less harmful
to the ozone layer

• halons or bromofluorocar-
bons
— fire-extinguishers

• carbon tetrachloride
— solvent

• 1, 1, 1-trichlorethane
— solvent

• methyl bromide
— agricultural pesticides

The ozone layer protects the earth against
ultra violet radiations, but it has a tenden-
cy to decrease. We are risking our skin!
(Beach in Spain)
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The international commu-
nity swung into action in
1985 in an attempt to halt
the depletion of the ozone
layer. In each revision of
the original 1987 Montreal
Protocol, targets have be-
come stricter and dead-
lines shorter. Europe has
now virtually stopped con-
suming CFCs. But the bat-
tle has still not been won.

What’s Europe doing?
International negotiations have
been going on since 1985 to deal
with the threat posed by damage
to the ozone layer. Europe has
been at the forefront of this pro-
cess, which is only fair given our
own significant contribution to
the problem. The European
Community accounted for 21%
of global CFC consumption (and
35% of consumption by the de-
veloped countries) in 1992.
These figures relate to consump-
tion rather than emissions, but
‘consumed’ CFCs will more than
likely find their way into the at-
mosphere once the devices con-
taining them have been used or
destroyed. A tough policy
backed up by strenuous effort
has led to a considerable reduc-
tion in emissions of these sub-
stances. Europe is also leading in-
ternational calls for tighter
controls on HCFCs and played
an important role in agreeing the
2005 phaseout of methyl bro-
mide in developed countries un-
der the Montreal Protocol.

CFCs outlawed
The 1987 Montreal Protocol set
out a precise timetable for pro-
gressively scaling back the pro-
duction and consumption of
CFCs and halons. Although scien-
tists were still not absolutely cer-
tain about the mechanisms and
consequences of ozone deple-
tion, the industrialised nations de-

Europe in action
International mobilisation

The scientific community has been mobilized to understand the development of the
ozone layer better.
(Ozone measurement)
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Effects associated with the seasonal cycle (1 year), solar cycle
(12 years) and the quasi-biennial oscillation (2 years) have been
filtered out. The decrease in 1992-1993 is caused by the erup-
tion of Mt. Pinatubo in 1991.
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cided to err on the side of caution.
The Montreal Protocol was the
first international environmental
treaty with a preventative charac-
ter and based on the precaution-
ary principle. After it was signed,
however, new scientific evidence
emerged, indicating that the mea-
sures adopted would not be
enough. Consequently, the Pro-
tocol has been fundamentally re-
vised on three occasions in 1990,
1992 and 1995.

Watching the skies
A great many questions still have
to be answered concerning the
depletion and future recovery of
the ozone layer and the reper-
cussions for the earth’s ecosys-
tems. The European Commis-
sion’s Environment and Climate
programme is putting €16 million
into the THESEO (Third Euro-
pean Stratospheric Experiment
on Ozone) 1998/99. THESEO is
an ambitious coordinated cam-
paign to study the ozone layer

over Europe and is the world’s
most important ozone research
programme, currently employing
400 scientists in 20 countries.

• Use of CFCs and halons banned except for a small
number of essential and critical uses (asthma inhalers,
aircraft fire extinguishers)

• Phaseout dates and use restrictions agreed for
HCFCs and methyl bromide

• Rapidly increasing availability of alternative, ozone-
friendly technologies in virtually all user sectors

• Industry has invested heavily to phase out ozone-
depleting substances

• Atmospheric concentrations of some ozone-deplet-
ing substances have started to decrease

• Costs for phase-out of CFCs are still a major barri-
er, especially in developing countries

• Some countries are in non-compliance with the
Montreal Protocol’s control measures

• Evidence of illegal imports of CFCs and halons in
Europe and the USA

Developments
The Good...                    ...the Bad

The melting of the polar ices is a worry-
ing sign for climatologists.
(Iceberg, Greenland)
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The European 
Commission 

acting at all levels
The EU uses the laws and regu-
lations at its disposal to promote
the steady reduction of sub-
stances harmful to the ozone lay-
er. Its main tasks are as follows:
• limiting the amount of these

substances that European
companies are allowed to
import;

• promoting the phase-out of
production and consumption
of ozone-depleting substances;

• requiring industry and Member
States to supply the informa-
tion it needs to fulfil its duties.

Towards the end of 1996, for
instance, the Commission ap-
proved the launch of an eco-la-
bel for domestic refrigerators
that do not contain ozone-
harming substances and do not
contribute to global warming.
In 1998 the Commission pub-
lished the Community’s strate-
gy for the phase-out of CFCs in
asthma inhalers.

International 
technology transfers

Huge sums have already been
committed for investment in

new technologies to help
achieve concrete results at
global level. It is every bit as im-
portant, however, that less de-
veloped countries also have
rapid access to technologies
and products that do not harm
our precious ozone layer. The
future of the stratosphere will
depend to a large extent on the
willingness of Europe and the
other industrialised countries to
put a stop to the production
and sale of these substances be-
yond their own borders and to
provide access to new tech-
nologies.

The ozone layer will continue
to deteriorate until well into the
next century, and possibly be-
yond if the signatories to the
Montreal Protocol do not apply
the measures they have signed
up to. There is an urgent need
to restrict the damage as much
as possible. Only a few solu-
tions are available, the most re-
alistic of which is to introduce
measures as quickly as possible
to restrict the use of substances
that harm the ozone layer, such
as HCFCs and methyl bromide.
The European Union continues
to show the way as far as
HCFCs are concerned and is
actively involved with other
countries to achieve the phase-
out of methyl bromide in devel-
oped countries by 2005.

Why not stop sooner?
European Member States have
introduced domestic legislation
which goes further than the
Montreal Protocol and its
amendments. Some have de-
cided to ban the substances in
question more quickly than Eu-
rope requires:
• The Swedish government

ordered a total ban on
HCFCs in new equipment by
1998.

• CFC and halon production
had virtually ceased in Ger-
many by 1993 instead of
1995.

• Halons were banned in Fin-
land, the Netherlands and
the UK in 1993 rather than
1994.

• Methyl bromide was banned
for soil fumigation in the
Netherlands in 1991.

Take care especially 
behind the wheel!

The average European citizen
used nearly a kilo of CFCs in
1986. How can we cut down?
Aerosols hardly contain any
CFCs these days, as they have
been replaced by hydrocar-
bons. In foam insulation, CFCs
have been replaced by
HCFCs, which still harm the
ozone layer but to a lesser ex-
tent.  Another problem is
caused by the disposal of old
refrigerators which still con-
tain CFCs. If this is done with-
out special precautions, the
CFCs can escape and attack
the ozone layer. Ideally, old
fridges should be dealt with by
recycling centres — some-
thing that’s beginning to hap-
pen in some countries. Air-
condit ioning systems also
contain CFCs and HCFCs and
steps have to be taken to stop
them escaping into the atmo-
sphere, especially during ser-
vicing and road accidents. Yet
another reason for driving
more carefully!

Verify the harmlessness of the pro-
pelled gases before buying the product.
(Use of lac)

Taking responsibility
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