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Our climate is governed by nature. Degradation,
pollution and conversion of natural habitats through
human activities reduce nature’s ability to maintain
stable conditions and are exacerbating climate
change. Actions that conserve, restore or improve
the use or management of natural ecosystems can
be harnessed to limit climate change. This works
through reducing or avoiding emissions and/or
enhancing the capture and storage of carbon in
nature. These ‘Natural Climate Solutions’ (NCS)
encompass what we often refer to as activities in
Agriculture, Forestry and Other Land Uses (AFOLU)
as well as activities to conserve and restore coastal,
wetland and marine ecosystems. In addition, NCS
can deliver a range of social, economic and broader
environmental beneﬁts to the world.

HOW DO HUMAN INTERACTIONS IN NATURAL

ENVIRONMENTS GENERATE EMISSIONS?
Human activity is one of the main drivers of climate
change. By producing and releasing greenhouse
gases, humans are causing changes in the Earth’s
atmosphere.4 Changes in land use and land cover
are often driven by human activity, including
deforestation, urbanisation, and agriculture. In the
section below three areas are deﬁned where human
interactions in the natural environment generate
emissions, and how NCS activities can bring
innovative carbon ﬁnancing solutions to avoid or
reduce emissions, in forests, wetlands and coastal
ecosystems, and agriculture.

FORESTS
Deforestation is the removal of a forest or stand
of trees from land which is then converted to a
non-forest use.
Conversion of lands to agriculture can often be a
root cause of deforestation.
Fire, urban expansion or extreme weather events
such as severe droughts can also degrade and
deforest natural lands.
Despite their indispensable value in maintaining
and improving biodiversity, livelihoods, air
quality, carbon storage and their role in
stabilising the climate, forests continue to be lost
at a rapid rate across the world.

HOW ARE NATURAL CLIMATE SOLUTIONS
RELATED TO CLIMATE CHANGE?
The Paris Agreement declared a goal to hold the
global average increase in temperature to well
below 2°C above pre-industrial levels and pursue
efforts to limit warming to 1.5°C, recognising that
this would signiﬁcantly reduce the risks and impacts
of climate change. AFOLU accounts for around a
quarter of global GHG emissions, making this sector
the second largest contributor to climate change
after generating energy by burning fossil fuels.1
Importantly, at the same time, the AFOLU sector also
sequesters around 20% of global emissions,
meaning it also acts as a carbon sink. Action to
ensure current forests and ecosystems continue to
store carbon, as well as enhancing their role in
removing emissions, is vital in achieving Paris
Agreement goals.
Recent analysis suggests that NCS could “provide
37% of cost-effective CO 2 mitigation needed
through 2030 for a >66% chance of holding warm2
ing to below 2°C.” Furthermore, “one-third of this
cost-effective NCS mitigation can be delivered at or
3
below 10 USD/MgCO2.” (See ﬁgure 2). With few
cost-effective technological solutions available to
remove CO2 directly from the atmosphere, NCS
presents a compelling alternative for climate change
action.
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https://www.ipcc.ch/2019/08/08/land-is-a-critical-resource_srccl/

Griscom et. al. 2017. Natural climate solutions. PNAS 114 (44) 11645-11650;
DOI:10.1073/pnas.1710465114

A football pitch-sized area of tropical forest is lost
every few seconds, causing catastrophic
biodiversity loss as well as contributing to climate
change. An area of tropical forest equivalent to
the size of Switzerland was lost in 2019.5

Figure 1. NCS role in reducing emissions, highlighting the
importance of NCS emissions reductions and removals in
transitioning to a <2°C Pathway. Source: Griscom et. al. 2017
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4 https://www.eea.europa.eu/themes/climate/faq/how-do-human-activities
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Deforestation and degradation is the largest
source of GHG emissions from forest
ecosystems. GHGs are released when the forest
is burnt and/or as plant biomass decomposes
over time after the trees are felled.

The destruction of wetlands and mangroves
leads to the huge release of GHG emissions as
the accumulation of sediment is halted and the
carbon rich soils are lost through erosion and
other processes.
When tropical peatlands are converted to
plantations of commodity crops they are typically
cleared by ﬁre, and canals are constructed to
drain them. Emissions are also generated
through the burning of the peatland.

HOW CA R B ON F I N AN C E CAN WO R K
I N PR EVE NT I N G D E FOR E STAT I ON :

As such, the community becomes the owner of the
carbon project and with stringent measurement,
reporting and veriﬁcation through robust carbon
standards to calculate carbon saved, carbon credits
are generated which can then be traded for a
variety of climate ﬁnance purposes. There are
standards to ensure that when working with
communities and local stakeholders, rights,
transparency and inclusivity are preserved.

Drained peatlands emit over 5% of global
anthropogenic carbon emissions despite
covering only 0.4% of the world’s land.
Re-wetting of peatlands can prevent these
emissions, though it should be noted that
rewetting also establishes a source of methane
8
emissions.
H OW CA R BO N F IN A N CE CA N WO RK
IN M A N G R OVE R E STO R AT IO N :

Like forest conservation, mangrove conservation
involves working with communities to monitor and
protect mangroves from being cut down. Common
reasons mangroves are cut down can be to create
accessible space for ﬁsh farming activities, coastal
real estate and tourism development in order to
create accessible beachfronts or landing ports for
ships. Communities who have access and/or land
rights to the mangroves can be paid to ensure
mangrove systems that are threatened are instead
maintained, to the equivalent or higher cost of the
alternative income stream.
Restoration of mangroves is also
another type of carbon project. Here,
communities can be paid to cease
activities in areas where mangroves
formerly existed, and to instead support
activities to replant and restore mangroves.
Mangrove projects have added co-beneﬁts of
protecting the coasts from storm surges, preventing
soil erosion to silt up the rivers (which can
exacerbate ﬂooding effect on local communities by
preventing drainage of water), restoring biodiversity
of river systems, and improving the oxygen content
and cleaning of the river systems.
7
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Wetlands including tropical peatlands and
coastal ecosystems, such as tidal mudﬂats and
mangroves, accumulate large quantities of
organic sediments over time resulting in deep,
peaty soils that are extremely carbon rich.

Forest degradation (where trees are removed
but the forest remains standing, e.g. through
harvest for fuelwood or through logging) is a
substantial generator of GHG emissions and
drives longer term negative impacts regarding
the effectiveness of forests for carbon storage.

To prevent the land being cleared, a
carbon project can be developed. The
community who lives in the land area
can be given an alternative livelihood
payment by ensuring they do not allow
trees to be cut down. They are required to
undertake monitoring and conservation activities to
ensure forest areas remain standing. The amount
that the communities are paid is equivalent or
higher to what they would have been paid for
cutting down the trees for commodities.

20

W E T L A N D S & C OA S TA L E C O S Y S T E M S

The loss of forest has an additionally negative
impact on climate change. Once lost, forests can
no longer be as effective at capturing carbon
from the atmosphere as there is less standing
biomass, and emissions from other activities
have a greater impact on climate change.

A common type of forest conservation project
involves working with communities who rely on
forests for their livelihoods. The forest area where
the community is based can be at risk of being
deforested either by community members, or by
external actors who are ﬁnancially motivated to
clear the land as a way to grow agricultural
products or provide grazing land for farming
animals, or to obtain timber.
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CO ST - E F F ECTIVE M I T I GAT I ON POT E N T IA L (TgCO2 e yr -1 )
MITIGATION STRATEGY
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Figure 2. NCS project type mitigation potential within cost effective constraints < US$100 per Mg CO2 e. Source: Griscom et. al. 2017 9

A G R I C U LT U R E
Agriculture generates carbon emissions through
multiple pathways.
Land conversion from various forest ecosystems
for agriculture is the key driver in emissions
generated from deforestation and degradation.
The overuse and poor management of fertilizers
and manure leads to the over-application of
nitrogen, which is lost through a number of
pathways, including as nitrous oxide (N2O), a
potent GHG.
The cultivation of rice in paddies and swamps
emits substantial emissions of methane due to
anaerobic respiration. Methane is twenty-eight
times more potent a GHG than carbon dioxide.9

Degradation of soils is a source of emissions, and
therefore restoration and conservation is a
source of carbon removals and avoided
emissions.
Emissions from soils are often not considered
independently from emissions from the loss of
vegetation, yet this belies their vast potential in
mitigating climate change, particularly in
agricultural systems.
The grassland biome is an area of land covered
predominantly by grasses.
9

Greenhouse Gas Protocol. 2016. Global Warming Potential Values

The grassland biome is an area of land covered
predominantly by grasses.
Grassland and shrubland soils are signiﬁcant
reservoirs of organic carbon. When left
uncultivated, these soils can continue to store
carbon below ground, supporting greater plant
biomass.
Agricultural practices convert native grasslands
and shrublands to commodity crop production
which emits GHGs through the loss of
vegetation.

Cattle and ruminant livestock release large
quantities of methane.
Carbon projects with multiple activities can
achieve both emission reductions and removals,
for instance, projects that restore degraded
tropical peatlands by rewetting and revegetation
with natural forests generate emission reductions
by preventing peat oxidation and emission
removals through forest growth.
H OW CA R BO N F IN A N CE CA N WO RK
IN AG R ICU LTU R E :

There are various agriculture carbon projects with a
wide range of available methodologies and
activities being run to reduce and sequester carbon
emissions. Some activities can include working with
farmers to undertake smart agricultural practices,
such as efﬁcient use of fertiliser, or improved rice
cultivation that reduce the amount of GHGs released
into the atmosphere.
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Other agricultural examples include
husbandry-efﬁcient actions such as
reducing methane emissions by
changing animal feeds to improve their
digestion, or manure collection systems
that can capture and ﬂare methane emissions to
reduce global warming potentials. Renewable
electricity can also be generated by various
biomethane actions. All activities are required to be
monitored, reported and veriﬁed to robust
standards where they can then generate carbon
credits suitable for trading.

THE DUAL IMPORTANCE OF EMISSION
REDUCTIONS AND REMOVALS
The climate change impact of 1 tonne of CO 2 e
avoided is equal to 1 tonne of CO 2 e removed; both
represent 1 tonne of CO 2 e less in the atmosphere.
Analyses of potential pathways that outline how we
can reach the Paris Agreement goals require that we
halt further GHG emissions to the atmosphere both
from fossil fuel use and from the land use sector, to
prevent exacerbating climate change, whilst
simultaneously also removing GHG emissions from
the atmosphere.
The protection, conservation and restoration of
natural ecosystems is currently the only option to
generate emissions removals at scale but will only
be effective if further emissions from environmental
degradation are stopped. Natural habitats such as
forests and mangroves continue to sequester
carbon through plant growth and in the soil. They
therefore continue to provide removals of GHGs
from the atmosphere where maintained intact.
NCS activities that go through an established
procedure to generate emission reduction or
removal units veriﬁed against carbon crediting
programmes (e.g. Veriﬁed Carbon Standard, Gold
Standard, American Carbon Registry, etc.) are
referred to as NCS carbon projects and maybe
suitable for use in climate ﬁnance and carbon
trading purposes.
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CONCLUSIONS
Priority should be given to protecting, restoring
and enhancing ecosystems that can improve
nature’s ability to withdraw carbon from the
atmosphere.
Action can be catalysed through carbon markets
to preserve or enhance existing carbon stocks as
part of an effort for organisations to compensate
emissions as they transition toward a state of net
zero emissions.
It is strongly recommended that companies
prioritise interventions with strong co-beneﬁts
and that contribute to achieving other social and
environmental goals, as laid down in the UN
Sustainable Development Goals.
Companies can take action to reduce emissions
from deforestation and degradation by investing
in carbon projects and purchasing emission
reduction or removal units from established
programmes such as Veriﬁed Carbon Standard,
American Carbon Registry and Climate Action
Reserve.
In all cases, land-based mitigation strategies
should follow a robust mitigation hierarchy and
should adhere to strict social and environmental
safeguards.
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