
Ozone depletion and
climate change

THIS YEAR the world marks
the 25th anniversary of the
Montrea l  P rotoco l  on
Substances that Deplete the
Ozone Layer. To celebrate the
success in achieving the
reductions to protect the
atmosphere  for  future
generations and discuss the
confronting challenges, various
developed and developing
countries including Pakistan
organize awareness raising
seminars and workshops at
different levels. In the sessions,
the experts would also discuss
the commitments made in last
year�s proceedings to move
forward sustainably.

Adopted in 1987, the
Montreal Protocol is  a
milestone treaty, which has
been ratified by 196 countries
- it is the first ever international
agreement to achieve universal
ratification.  It is considered
crucial in the efforts to restore
and protect the ozone layer by
phasing-out various substances
believed to be responsible for
ozone depletion.

About 25 years back, all type
of blowing agents in the plastic
foam industry, propellants for
asthma inhalers, pesticides, all
of these posed a serious threat

to the ozone layer. But the
adoption and introduction of
latest technologies make sure
they no longer harm the ozone
layer  which is  a  great
a c h i e v e m e n t  o f  t h e
stakeholders to protect the
present and future generations.

To keep the air clean and

protect the atmosphere, the
mutual  cooperat ion of
developed and developing
countries is needed by offering
proper training, introduction
of alternative technologies and
raising productivity and
efficiency in manufacturing of

technologies.
In order to eliminate ozone

depleting substances from the
production cycle, by working
together, the world would find
best solutions, and introduce
advanced techniques and
technological processes in line
with international standards.

Pa k i s t a n  h a s  m a d e
considerable contributions to
save the ozone layers from the
country such as joining hands
with global world for the
meaningful conservation and
improvement of environment,
compliance with regard to

import and consumption limits
of first generation of Ozone
Depleting Substances (ODS).
Moreover,  impor t  and
consumpt ion  o f  the se
substances has been completely
eliminated.

The government of Pakistan
with the support of Multilateral

Fund (MLF) of the Montreal
Protocol has extended financial
and technical assistance to the
related industry to switch over
from ODS-based technology
to Ozone Friendly Technology
( O F T )  t h r o u g h  t h e
implementing agencies, the

World Bank, UNIDO, UNDP
and UNEP.

Pakistan has also taken
several initiatives for the
preservation of environment
in the past two decades and is
a party to 14 International
Conventions/Protocols and
Multilateral Environmental
Agreements (MEAs) including
the Montreal Protocol on the
Substances that Deplete the
Ozone Layer.

Chloro f luoroca rbons
(CFCs) phase-out in Metered
Dose  Inha le r s  (MDIs )
manufacturing was a great
challenge for the country at a
crucial juncture when Pakistan
moved towards elimination of
100 per cent CFCs. Another
issue is the accelerated phase
out of Hydro-chlorofluoro-
carbons (HCFCs) in foam,
re f r i g e r a t ion  and  a i r -
conditioning sector through a
gradual phase out scheduled
by 2030.

In line with the decisions
taken by 19th meeting of Parties
(MoP-19) held at Montreal,
Canada in 2007, the parties to
the Montreal Protocol are
committed to accelerate the
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Pakistan has made considerable
contributions to save the ozone
layers such as joining hands with
global world for the meaningful
conservation and improvement
of environment, compliance with

regard to import and
consumption limits of first

generation of Ozone Depleting
Substances (ODS). Moreover,

import and consumption of these
substances has been completely

eliminated
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THE SCIENTISTS have
somehow agreed that global
warming is different from the
ozone with an opinion that
environmental issues are
different at times. That is why
common people get confuse
with climate change and ozone
depletion.

Here, this thing need to be
noted that ozone i s a
secondary pollutant resulting
from the chemical reaction of
primary pollutants (volatile
organic compounds) in the
presence of sunlight.

In year 1985, the scientists
have discovered a hole in the
stratospheric ozone layer above
the Antarctic. This discovery
raised concerns amongst the
internat ional  sc ient i f ic
community.

The ozone layer over the
Ant arc t i c  has  s tead i l y
weakened since measurements
started in the 1980s, and in
2003, the size of the ozone hole
peaked at around 28 million
square kilometres, making it
the second largest on record.

Ozone depletion produces
an indirect cooling effect, while
an abundance of ozone-
depleting substances (ODS)
results in the warming of the

atmosphere. These two climate
forcing mechanisms do not
simply offset one another. The
interaction between these two
processes is more complicated.

However,  i t  i s  we l l
established that the phase-out
of CFCs, which have a high
global warming potential. The

climate change is a product of
greenhouse gases such as
carbon dioxide. Unlike CFCs,
most of them are not synthetic,
and they are released from the
burning of fossil fuels (coal,
oil, and natural gas), not
specific products such as
refrigerators. Rather than
destroying a natural process,
like CFCs do, they strengthen
one to the point of harm: the
greenhouse effect. This

phenomenon, which traps heat
in the atmosphere, is absolutely
vital, as the Earth would be
too cold to support life without
it. Increasing the concentra-
tions of greenhouse gases with
fossil fuels becomes too much
of a good thing, though, as the
greenhouse effect traps more

heat, warming the planet up.
Just a few degrees Celsius of

warming can cause major
problems, as agricultural zones,
wind and ocean currents, and
precipitation patterns shift. The
sea level rises, submerging coastal
cities. Many species go extinct,
as the climate changes faster than
they can adapt. Basically, the
definition of �normal� in which
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The climate change is a product of
greenhouse gases such as carbon
dioxide. Unlike CFCs, most of them

are not synthetic, and they are
released from the burning of fossil

fuels (coal, oil, and natural gas),
not specific products such as

refrigerators
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THE YEAR 2012 marks the
25th anniversary of Montreal
Protocol on Substances that
deplete the Ozone layer. The
theme of this year�s celebration
is �Protecting our atmosphere
for generations to come�
emphasis the extraordinary
c o l l a b o r a t i o n  a n d
environmental  benef i t s
achieved by the world�s
organizations through the
operation of Montreal Protocol.

To celebrate Ozone Day on
16 September 1987, twenty four
Parties signed the Montreal
Protocol on Substances that
Deplete the Ozone Layer. In
1998, in recognition of the
P r o t o c o l ' s  u n i q u e
accomplishments, the General
Asembly in its Resolution
49/114 named 16 September
as the International day for the
Preservation of the Ozone
Layer. Since that time, the
Parties have used this day to
celebrate the signing of the
Montreal Protocol, and the
significant environmental and
health benefits that this amazing
treaty has yielded.

2012 marks a special
anniversary for the Montreal
Protocol -  it 's 25th. In
recognition of this event, the
Ozone Secretariat is working
with stakeholders on a number
of products and activities.

On this day, various activities
organized by  di f ferent
community groups, individuals,
schools and local organizations
across the world include: the
promotion of ozone friendly
products; special programs and
events on saving the ozone layer;
the distribution of the UNEP's
public awareness posters to be
used for events centered on the
International Day for the
Preservation of the Ozone
Layer; and the distribution of
awards to those who worked
hard to protect the earth's ozone
layer.

Marco Gonzalez Executive
Secretary, Ozone Secretariat says
that when future generations
look back at our times, what

might they consider the most
s i gn i f i cant  sus t a inab le
development actions we have
taken, with far-reaching
benefits? We can only speculate,
but the saving the ozone layer
will surely be among those they
will recognise. It is an
extraordinary and still on-going
success story of governments,
experts and ordinary people
coming together, responding to
scientific findings, and acting
resolutely to protect all life on
Earth from the Sun�s harmful
ultraviolet rays. Present
generations are also struggling

to address another global
environmental problem � the
problem of climate change.

The montreal Protocol on
Substances that deplete the
Ozone layer provides an
inspiring example where the
global community is truly

succeeding in reaching
sustainable development
objectives.  It  has been
recognized as contributing to
the realization of Millenium
Deve lopment  Goa l  7 ,
environmental sustainability.
As we mark the 25th
anniversary of the montreal
Protocol the once endangered
ozone layer is recovering. It is
expected to return to pre-1980
levels by mid-century, assuming
all countries continue to meet
their compliance commitments.
The credit for this remarkable
a c h i e v e m e n t  i n

intergovernmental cooperation
and environmental governance
is widely shared.  It was possible
thanks to the passion,
dedication and hard work of
thousands of individuals in
government, the private sector,
academia, and civil society.

Their efforts have literally
helped save the protective ozone
shield on our sky � and
prevented millions of cases of
skin cancer and cataracts and
it also has made a significant
contribution to climate change.

In a quarter century of
successful implementation, the
Protocol has been continuously
strengthened to cover the phase
out of nearly 100 ozone
depleting substances. It is the
world�s most widely ratified
treaty, with 197 signatories. Its
multilateral fund has enabled
an unprecedented transfer of
ozone friendly technologies to
developing countries assisted
by a powerful network of well-
trained national ozone officers
in every country of the world.
This unique on the-ground
asset, has been critical for
ensuring that the montreal
Protocol has delivered on its
promises.

The Protocol is widely hailed
as a classic case of science-based
policy making and action to
protect a global commons. The
officials, diplomats, corporate
leaders and others who
negotiated the Protocol built
on cutting edge science.

While much has been
accomplished in this time, there
is still unfinished business.
Efforts to protect the ozone layer
and to combat climate change
are mutually supportive. The
most recent adjustments to the
Montreal Protocol, adopted in
2007, accelerate the phase out
of hydrochlorofluorocarbons,
or hCfCs. These gases widely
used for refrigeration and air-
conditioning not only damage
the ozone layer, but also warm
the planet. The level of climate
benefits that can be achieved
depends on what chemicals and
technologies replace hCfCs.
Their phase out thus offers a
unique opportunity to acquire
cutting-edge technologies that
not only eliminate ozone
depleting chemicals, but also
saves energy and maximizes
climate benefits.

NEW STUDIES  have
suggested that stratospheric
ozone depletion increased UV-
B radiation reaching the Earth�s
surface can influence biological
processes by driving large scale
cl imate change events .
Meanwhile, models suggest also
that in the first half of the 21st
century the recovery of ozone
and changes in cloudiness will
result in decreases in surface
erythemal irradiance by 2�10
per cent at mid-latitudes, and
by up to 20 per cent at northern
and 50 per cent at southern
high latitudes.

Reactions driven by solar
UV radiation, coupled with a
range of effects caused by
c l i m a t e  c h a n g e ,  c a n
significantly alter carbon
cycl ing in aquatic  and
terrestrial ecosystems by
changing the nature and
biological availability of organic
carbon and nitrogen in
decreasing the capacity of the
oceans in the polar regions to
take up carbon dioxide from
the atmosphere.

Ozone loss, UV exposure
and human health

Recen t  s tud i e s  and
estimates of the human health
impact of air pollution
highlight the potentially large
impact of the coupled effects
of  s t ra tospher ic  ozone
depletion and climate change.

Without the Montreal
Protocol, by 2065, erythemally
weighted UV radiation would
have been increased by a factor
of 3 or more at all latitudes.
Fortunately, an upward trend
in total ozone over Antarctica
since the late 1990s is
detectable and is presumably
due to reduction in CFCs.

The report highlights that
exposure to solar UV-B
radiation causes various types
of skin cancers and where
monitored,  the annual
incidence rate of these cancers
has increased over the past 30
years and is projected to
con t inue  to  inc rea s e ,
particularly in those aged over

50 years. In particular,
melanoma is now more
definitively linked with solar
UV-B exposure as a risk factor,
particularly episodes of severe
sunburn;  i t s  incidence
continues to increase.

Epidemiological evidence
reported in the study suggests
that conjunctival melanomas
(on the external surface of the
eye) but not intraocular
(internal) melanomas are likely
to be induced by exposure to
solar UV radiation. Exposure
to solar  UV radiat ion
contributes to the development

of Merkel cell carcinoma
(MCC), an uncommon but
aggressive tumour that occurs
on sun-exposed body sites.
MCC is found most frequently
in elderly men, and survival is
poorer than for melanoma.

Changes in the climate
resulting from depletion of
stratospheric ozone and global
warming might also result in
a rise in the incidence and
prevalence of water-borne and
vector-borne infections.

The UV-B radiation is also
an essential ingredient in the
f o r m a t i o n  o f  m a n y
photochemical pollutants,
including ground-level ozone
and a large portion of fine
particulates. Therefore, quality
of air at ground-level can be

improved without significant
increases in exposures to UV
radiation.

The paradox of vitamin D
Low levels of exposure to

the sun and/or of vitamin D
are associated with an
increased risk of multiple
sclerosis, diabetes and some
infectious diseases. Meanwhile,
the potential benefit of vitamin
D, produced as a result of
increased exposure to solar UV-
B radiation, should be
balanced against the harmful
outcomes of such exposure,
including skin cancers and

cataract. A too low or too high
vitamin D status may equally
not be beneficial. This has been
shown for prostate cancer,
tuberculosis, premature aging,
and mortality, says the report.

Although many health
benefits have been proposed for
vitamin D, some caution is thus
required, particularly in
situations where the vitamin D
levels are increased through
dietary supplements rather than
by natural sunlight exposure.

Environmental impact
Evidence continues to

demonstrate that solar UV-B
radiation is an important
regulator of interactions between
plants and consumer organisms,
such as pests and pathogens. A
major breakthrough has been

made in the understanding of
the molecular mechanisms at
the photoreceptor level that
control plant responses to UV-
B radiation. However, while the
mechanisms by which UV-B
radiation affects aquatic
organisms are now well-known
in many cases, understanding of
t h e  m a g n i t u d e  o f
biogeochemical responses in
relation to these interactions
remains very limited. For
example, many invertebrates,
including zooplankton, have a
variety of successful defences that
can reduce the negative impacts

of elevated UV exposure.
The report explains how

combined effects of changes in
solar UV-B radiation and
climate can reduce biological
carbon fixation in aquatic
systems and thus modify
oceanic uptake of CO2.
Climate change may also
reduce  up -we l l ing  and
availability of nutrients for
phytoplankton resulting in
further interactions with solar
UV radiation on biological
fixation of carbon.

In terrestrial ecosystems,
exposure to solar UV radiation
affects below-ground as well as
above-ground processes, with
consequences for ecosystem
carbon balance.

Environmental effects of ozone depletion
and its interactions with climate change
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Theme 2012 Ozone Day:
Protecting our atmosphere for generations to come

As we mark the 25th anniversary of
the montreal Protocol the once

endangered ozone layer is
recovering. It is expected to return
to pre-1980 levels by mid-century,
assuming all countries continue to

meet their compliance commitments.
The credit for this remarkable

achievement in intergovernmental
cooperation and environmental

governance is widely shared
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elimination of HCFCs. In this
connection, Pakistan has already
submitted HCFC Phase out
Management Plan for approval
in the 62nd Executive
Committee. There are some
challenges for the country in
eliminating Ozone layers are
illegal trans-boundary movement
of ODS. This concern is not
only of Pakistan but of almost
all the countries. Pakistan is
endeavouring to curb this
menace with the collaborative
efforts of national and
international industry players.

In the 60th Meeting in April
2010, the Executive Committee

of MLF agreed the majority of
policies to enable developing
countries to initiate their
HCFC phase-out activities.

In this  context ,  the
member s  o f  Execut ive
Commit tee  cons idered
requirement of additional
funding to introduce low
global warming potential
(GWP) alternatives to HCFCs.
This marks a small but
significant change from MLFs
approach to select the lowest
cost technology to achieve the
required reduction in ODS.

The Executive Committee
is developing an approach to

prioritize the technologies that
will replace HCFCs so that the
most cost ef fective and
environmentally friendly
technologies could be chosen.

The government of Pakistan
is committed to protect the
Ozone Layer and Environment
and extending all possible
suppor t  to  the  g loba l
community at all levels.

Pakistan is among 195
countries of the world, which
are signatories to the Montreal
Protocol which shows the
consensus and commitment of
global community for the
preservation.

our civilization has developed
and thrived is changing, and we
can�t count on that stability any
more.

Unlike the Montreal
Protocol, efforts to reduce
greenhouse gas emissions have
more or less failed. Fossil fuels
permeate every part of our lives,
and until we shift the economy
to run on clean energy instead,
convincing governments to
commit to reductions will be
difficult at best. It remains to be
seen whether or not we can
successfully address this problem,
like we did with ozone depletion.

Although these two issues of

climate change and ozone are
separate, but they have some
interesting connections i.e., PSCs
form in cold areas of the
stratosphere. That�s why the
ozone hole is over Antarctica,
and not somewhere else.
Unfortunately, global warming
is, paradoxically, cooling the
stratosphere, as a stronger
greenhouse effect means that
less heat reaches the stratosphere.
Therefore, as climate change
progresses, it will make it easier
for the ozone depletion reactions
to occur, even though there are
fewer CFCs.

Additionally, CFCs are very

strong greenhouse gases, but
their use has drastically reduced
so their radiative effects are of
lesser concern to us. However,
some of their replacements,

HFCs, are greenhouse gases of
similar strength. They don�t
deplete the ozone, but, per
molecule, they can be thousands
of times stronger than carbon

dioxide at trapping
heat.

In perspective to
Pakistan, the climate
change is an unfolding
c h a l l e n g e  o f
catastrophic global,
regional and national
proportions. Pakistan
is among the countries
which will be hit
hardest by effects of
climate change even

though it contributes only a
fraction to global warming.
Although Pakistan produces
minimal chlorofluorocarbons
and a little sulphur dioxide
emissions, thus making a
negligible contribu-tion to
ozone depletion and acid rain,
it will suffer disproportionately
from climate change and other
global environmental problems.

Most societies have a long
history of adapting to the
impacts of weather and climate
change, as we are experiencing
it today poses new risks that
will require new investments
in adaptive responses.
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