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These and other acidification-related changes could 
affect a wealth of marine goods and services, such as 
our ability to use the ocean to manage waste, to pro-
vide chemicals to make new medicines, and to ben-
efit from its natural capacity to regulate climate. For 
instance, ocean acidification will reduce the ocean’s 
capacity to absorb anthropogenic CO2, which will 
exacerbate climate change.

Rapid Acidification,  
Slow Recovery

The current increase in ocean acidity is a hundred 
times faster than any previous natural change that 
has occurred over the last many millions of years. By 
the end of this century, if atmospheric CO2 is not sta-
bilized, the level of ocean acidity could increase to 
three times the preindustrial level. Recovery from 
this large, rapid, human-induced perturbation will 
require thousands of years for the Earth system to 
re-establish ocean chemical conditions that even 
partially resemble those found today; hundreds of 
thousands to millions of years will be required for 
coral reefs to return, based on the past record of nat-
ural coral-reef extinction events.

Limiting Future CO2 Levels  
can Help

So-called geo-engineering strategies that would 
not aim to restrict future atmospheric CO2 con-
centrations would not reduce ocean acidification. 
Mitigation strategies that aim to transfer CO2 to the 
ocean, for example by direct deep sea disposal of 
CO2 or by fertilising the ocean to stimulate biologi-
cal productivity, would enhance ocean acidification 
in some areas while reducing it in others. Climate-
change negotiations focused on stabilizing green-
house gases must consider not only the total radia-
tion balance; they must also consider atmospheric 
CO2 as a pollutant, an acid gas whose release to 
the atmosphere must be curtailed in order to limit 
ocean acidification. Hence, limits (stabilization tar-
gets) for atmospheric CO2 defined based on ocean 
acidification may differ from those based on surface 
temperature increases and climate change.

Despite a seemingly bleak outlook, there remains 
hope. We have a choice, and there is still time to act 
if serious and sustained actions are initiated without 
further delay. First and foremost, policy makers need 
to realize that ocean acidification is not a peripheral 
issue. It is the other CO2 problem that must be grap-
pled with alongside climate change. Reining in this 

double threat, caused by our dependence on fossil 
fuels, is the challenge of the century.

Solving this problem will require a monumental 
worldwide effort. All countries must contribute, 
and developed countries must lead by example 
and by engineering new technologies to help solve 
the problem. Promoting these technologies will be 
rewarded economically, and prevention of severe 
environmental degradation will be far less costly 
for all nations than would be trying to live with the 
consequences of the present approach where CO2 

To stay below an atmospheric CO2 level 
of about 550 ppm, the current increase in 
total CO2 emissions of 3% per year must be 
reversed by 2020. Even steeper reductions 
will be needed to keep most polar waters 
from becoming corrosive to the shells of key 
marine species and to maintain favourable 
conditions for coral growth.

If negotiations at the UN Climate Change 
Conference — Conference of the Parties in its 
fifteenth session (COP15)—  in Copenhagen 
in December 2009, fall short of these objec-
tives, still higher atmospheric CO2 levels will 
be inevitable.

The Intense Effort Needed

In the spirit of the Monaco Declaration, the 
IAEA Marine Environment Laboratories and the 
Scientific Centre of Monaco have established an 
expert group to assess the economic impact of 
ocean acidification. Bridging the gap between 
environmental science and economics, the 
Monaco Environment and Economics Group brings 
together the leading scientific experts of ocean 
acidification and natural resource economics. 
They investigate both what is known about ocean 
acidification, its biological effects and predicted 
global impacts, as well as ways to evaluate its 
potential economic costs to fisheries, aquaculture 
and tourism.
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