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One response to the urgent and dramatic challenge of climate 
change has been a growing interest by governments in carbon 
capture and storage at power stations. Tens of billions of dollar 
are being earmarked for a technology that aims to remove green-
house gases from smoke stacks and bury it deep underground.

In this UNEP-commissioned, Rapid Assessment report we 
present carbon capture and storage through a Green Economy 
lens outlining the potential in terms of natural systems – sys-
tems from forests to grasslands that have been doing the job in 
a tried and tested way for millennia.

Currently the world’s ecosystems, instead of maintaining and 
enhancing nature’s carbon capture and storage capacity, are be-
ing depleted at an alarming rate.

Some 20 per cent of greenhouse gas emissions are coming from 
the clearing and burning of forests, the vast carbon bank in peat-
lands and the tundra are threatened by drainage and thawing 
and many agricultural soils are degraded or degrading.

Safeguarding and restoring carbon in three systems – forests, 
peatlands and agriculture might over the coming decades re-
duce well over 50 gigatonnes of carbon emissions that would 
otherwise enter the atmosphere: others like grasslands and 
coastal ones such as mangroves are capable of playing their 
part too.

The multiple benefits of such investments range from improved 
lives and livelihoods, employment in areas such as conserva-

tion, management, monitoring and rehabilitation alongside 
reversing the rate of loss of biodiversity and improved water 
supplies up to the stabilization of precious soils.

2009 will witness pivotal negotiations surrounding how the 
world will tackle climate change when governments meet at 
the crucial UN climate convention meeting in Copenhagen, 
Denmark this December.

The $3 trillion-worth of stimulus packages, mobilized to reverse 
the down-turn in the global economy, represents an opportu-
nity to Seal a meaningful climate Deal and perhaps a once in a 
life time opportunity to accelerate a transition to a low-carbon 
Green Economy – one that can deal with multiple challenges 
from food and fuel crises to the climate and the emerging scar-
city of natural resources.

There is every optimism governments in Copenhagen will 
agree to begin paying developing countries for Reduced Emis-
sions from Deforestation and forest Degradation (REDD). 

This report, compiled for World Environment Day on 5 June, 
underlines a far greater potential across a wider suite of natural 
systems – a potential to not only combat climate change and 
climate-proof vulnerable economies but to accelerate sustain-
able development and the achievement of the poverty-related 
Millennium Development Goals.

Achim Steiner
UN Under-Secretary General and Executive Director, UNEP

PREFACE “Currently the world’s ecosystems, instead 

of maintaining and enhancing nature’s 

carbon capture and storage capacity, are 

being depleted at an alarming rate.”

CARBON CAPTURE AND STORAGE – NATURE’S WAY
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To keep average temperature rises to less than 2°C, global 
emissions have to be reduced by up to 85% from 2000 lev-
els by 2050 and to peak no later than 2015, according to the 
IPCC.

But rather than slowing, the rate of greenhouse gas emissions 
is going up. The most recent estimates indicate that human 
activities are currently responsible for annual global carbon 
emissions of around 10 Gt, of which around 1.5 Gt is a result 
of land use change and the rest from fossil fuel use and ce-
ment production (Canadell et al. 2007). This has led to an 
average annual rate of increase of carbon dioxide concentra-
tions in the atmosphere of just under 2 ppm for the years 
1995–2005 compared with around 1.25 ppm for the years 
1960–1995 (IPCC 2007b). 

Vigorous efforts are needed to reverse this trend and doing so 
will be impossible without addressing carbon losses from eco-
systems such as forests and peatlands. Managing ecosystems 
for carbon can not only reduce carbon emissions; it can also 
actively remove carbon dioxide from the atmosphere. Restor-
ing some of the large amounts of carbon lost from soils, par-
ticularly from agricultural soils and drylands has the greatest 
potential here. A challenging but achievable goal is to make 
agriculture carbon neutral by 2030. Currently, this natural fix 
is the only feasible option for removing carbon from the at-
mosphere at large; carbon capture and storage technologies 
are appropriate only for concentrated point sources such as 
power stations.

Ecosystem carbon management can be a cost-effective ap-
proach too. Without perverse subsidies to support alternative 
land uses, the opportunity cost of reducing deforestation and 
restoring peatlands can be low. Overall, costs are modest rela-
tive to clean energy options. 

In many cases there is great scope for achieving other societal 
goals alongside carbon storage such as improving agricultural 
soil fertility, creating new employment and income-generating 
opportunities, and contributing to biodiversity conservation. A 
clearer understanding of the benefits and costs of ecosystem 
carbon management is needed to inform land use decisions. 

There are risks and uncertainties that need to be taken into ac-
count. Some ecosystem carbon stores can be lost through the 
impact of climate change itself and changes in land use. All 
stores, except perhaps peat, will eventually reach saturation. 
There is still uncertainty about the amounts sequestered under 
different management regimes and considerable variability be-
tween areas and much work to be done on how best to manage 
and monitor carbon. While forests, agriculture and peatland 
have been highlighted as urgent priorities, the role of other eco-
systems is also important and needs to be taken into account. 

Implementation of widespread ecosystem carbon manage-
ment policies presents great challenges, raising significant 
institutional and regulatory issues and complex political and 
socio-economic dilemmas. In particular, an effective policy will 
need to achieve a balance between rural livelihoods and carbon 

EXECUTIVE SUMMARY

Very large cuts in emissions of greenhouse gases are needed if we are to avoid the 
worst effects of global climate change. This report describes the vital contribution that 
ecosystems can and must make to these efforts.
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management policies that may threaten those livelihoods. It is 
often difficult to ensure that the rewards for good carbon man-
agement reach the communities involved. It is crucial that the 
voices of the rural poor and indigenous people are not lost in a 
rush to secure carbon gains.

The key messages from this report are:
It is vital to manage carbon in biological systems, to safeguard 
existing stores of carbon, reduce emissions and to maximise 
the potential of natural and agricultural areas for removing 
carbon from the atmosphere. 
The priority systems are tropical forests, peatlands and ag-
riculture. Reducing deforestation rates by 50% by 2050 and 
then maintaining them at this level until 2100 would avoid 
the direct release of up to 50 Gt C this century, which is equiv-
alent to 12% of the emissions reductions needed to keep at-
mospheric concentrations of carbon dioxide below 450 ppm. 
Peatland degradation contributes up to 0.8 Gt C a year, much 
of which could be avoided through restoration. The agricul-
tural sector could be broadly carbon neutral by 2030 if best 
management practices were widely adopted (equivalent to up 
to 2 Gt C a year).
It is essential that climate mitigation policy is guided by the 
best available science concerning ecosystem carbon, and de-
cisions should be informed by the overall costs and benefits 
of carbon management.
Developing policies to achieve these ends is a challenge: it 
will be necessary to ensure that local and indigenous peo-
ples are not disadvantaged and to consider the potential for 
achieving co-benefits for biodiversity and ecosystem services. 
Drylands, in particular, offer opportunities for combining 
carbon management and land restoration. 
The adoption of a comprehensive policy framework under 
UNFCCC for addressing ecosystem carbon management 
would be a very significant advance.
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