
COASTAL ECOSYSTEMS
Why sound management of these key natural carbon sinks matter 

for greenhouse gas emissions and climate change

Frequently asked questions

Coastal and Marine Ecosystems (CMEs) – specifically 
mangroves, tidal marshes, and seagrass meadows 
– provide numerous benefits (also called ecosystem 
services) that contribute to people’s ability to mitigate 
and adapt to the impacts of climate change. Many of 
these ecosystem services are essential for adaptation 
along coasts, including protection from storms and sea 
level rise, prevention of shoreline erosion, regulation of 
coastal water quality, provision of habitat for numerous 
commercially important and endangered marine species, 
and food security for many coastal communities around 
the world. Along with these important benefits, CMEs 
have recently been recognized for their efficient natural 
carbon storage and associated climate change mitigation 
benefits.1

 
Despite these benefits CMEs are some of the most 
threatened ecosystems on Earth, with an estimated 
340,000 to 980,000 hectares being destroyed each year.2 
Although the historical extent of CMEs is difficult to 
determine due to dramatic losses occurring before we 
could accurately measure these habitats, scientists have 
estimated that up to 67% of historical global mangrove 
range has been lost, and at least a 35% and 29% loss 
of global coverage for tidal marshes and seagrass 
meadows respectively. If these trends continue at current 
rates, a further 30–40% of tidal marshes and seagrass 
meadows and nearly all unprotected mangroves could be 
lost in the next 100 years.3

1 Barbier et al. 2011
2 Murray et al. 2011
3 Pendleton et al. 2012
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Why are coastal and marine ecosystems important for climate 
change mitigation?

CMEs have high rates of ongoing carbon sequestration and storage per unit area. 

CMEs mitigate the effects of climate change by sequestering carbon dioxide (CO2) from the atmosphere and 
oceans. CMEs also sequester carbon at significantly higher rates, per unit area, than terrestrial forests (Figure 
1). The carbon deposits accumulated within the CMEs are stored both above ground in the biomass of plants 
(tree trunks, stems and leaves), below ground in plant biomass (root systems and rhizomes), and in organic 
carbon-rich soils. 

Figure 1. Annual mean carbon sequestration rates for blue carbon habitats per unit area compared to terrestrial forest 
habitats (error bars indicate maximum rates of accumulation).  The annual sequestration rate of a given ecosystem is the 
quantity of CO2 removed from the atmosphere and/or ocean and trapped in natural habitats (Modified from McLeod et al. 
2011).

In the past, climate change mitigation has focused on conservation of terrestrial forests and peat lands but 
CMEs are being increasingly recognized for their important role in carbon sequestration and, when degraded, 
their potential to become sources of carbon emissions. Progress has been made to include these systems 
in international and national policy and finance mechanisms, but full integration of coastal management 
activities as part of a countries’ portfolio of solutions to mitigate climate change has not yet been realized. 
This opportunity to incorporate the carbon services of CMEs into policy and management could lead to 
additional CME conservation (restoration and protection) worldwide, which would protect the multiple 
benefits these ecosystems provide to humans. This frequently asked questions document provides the basic 
information and references on the carbon found in CMEs – also known as “blue carbon” – to help further 
inform and generate policy change and project implementation.
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Of the carbon stored within CMEs, 50% to 99% is located in the soils below 
ground. Recent studies estimate carbon storage in the top meter of CME 
soils at about 280 Mg C ha−1 for mangroves, 250 Mg C ha−1 for tidal marshes, 
and 140 Mg C ha−1 for seagrass meadows.4 However, it is known that CMEs 
have much more carbon stored in the deeper sediment, often in depths up 
to as much as 6 meters, making the above estimates conservative. Using a 
conversion factor, carbon storage in the top meter of soil is approximately 
1,030 megagrams of carbon dioxide equivalence per hectare (Mg CO2eq ha−1) 
for estuarine mangroves, 920 Mg CO2eq ha−1 for tidal marshes, and 520 Mg 
CO2eq ha−1 for seagrass meadows. Adding the vegetation biomass, the mean 
carbon storage in CMEs is 1,494, 951 and 607 Mg CO2eq ha−1 for mangroves, 
tidal marshes and seagrass meadows, respectively.5

Sequestered carbon in CMEs is largely found in soils leading to long 
storage periods.

Unlike most terrestrial ecosystems CMEs sequester a significantly higher 
proportion of carbon in the soils below ground, where it can remain for very 
long time periods (up to millennia). In tidal marshes and seagrass meadows 
about 95% to 99% of total carbon stocks are found in the soil. In mangrove 
systems, the sediments account for 50% to 90% of the total carbon stock 
with the remainder stored for long periods of time in the wood (Figure 2).6 

4 Pendleton et al. 2012
5 Pendleton et al. 2012
6 Pan et al. 2011; Pendleton et al. 2012

Figure 2. Mean carbon storage above and belowground in CMEs versus a tropical 
forest (Fourqurean et al. 2012; Pan et al. 2011; Pendleton et al. 2012). 
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Carbon stored in the 
ecosystem is measured 
in units of megagrams of 
carbon per hectare (Mg C 
ha-1). [1 Megagram (Mg) = 1 
metric ton]

Carbon emissions from 
degraded ecosystems 
are measured in units of 
megagrams of carbon 
dioxide per hectare (Mg CO2 
ha-1).  This is sometimes 
referred to as Mg CO2 
equivalent. 

Conversion between stored 
carbon and potential 
emissions:

1 metric ton of carbon 
emissions = 3.67 metric 
tons of carbon dioxide (CO2) 
emission equivalents.

Example:

Estuarine mangroves are 
estimated to store about 
280 Mg C ha-1 in the top 
meter of sediment = possible 
contribution of 1,028 Mg 
of potential CO2 emissions 
= the emissions produced 
by 214 passenger vehicles 
annually = 115,097 gallons of 
consumed gasoline.

http://www.epa.gov/cleanenergy/
energy-resources/calculator.html
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There is, however, significant variation in the carbon stored by CMEs with regional and local differences. 
Some extreme examples of carbon storage in CMEs include the Micronesian mangrove forests on the island 
of Palau where carbon storage levels have been measured at 1,385 Mg C ha−1 (3.4x the global average).7 
North American tidal marshes can hold up to 1,728 Mg C ha−1, well beyond the global average.8 A recent 
global study on seagrass meadows found that seagrass meadows located in the Mediterranean had the 
highest average soil carbon measuring 372.4 Mg C ha−1 as well as high carbon storage in plant biomass (7.29 
Mg C ha−1).9 

Compared to other ecosystems, CMEs release significant amounts of CO2 per unit area upon 
conversion or degradation.

When CMEs are degraded, lost or converted to other land uses, the large stores of carbon in the soils of 
these ecosystems are exposed and released as CO2 into the atmosphere and/or ocean. Current rates of loss 
of these ecosystems may result in an estimated 0.15–1.02 billion tons of CO2 released annually. Although the 
combined global area of the three CMEs equates to only 2–6% of the total area of tropical forest, degradation 
of CMEs accounts for 3–19% of carbon emissions from global deforestation.10 (Note that previous estimates 
of the greenhouse gas impact of CME conversion only accounted for lost sequestration and not the release of 
carbon and hence were significant underestimates of the GHG impact of CME loss.) Recent analysis suggests 
that when the carbon stored in the top meter of soil is accounted for, the mean estimated carbon emissions 
from loss of all three CMEs (0.45 Pg CO2 yr−1) is similar to the annual fossil fuel CO2 emissions of the United 
Kingdom (the world’s 9th ranked country by emissions).11

Inputs Results

Ecosystem
Global extent 
(Mha)

Current conver-
sion rate (% yr-1)

Near-surface C
susceptible 
(top meter 
sediment+biomass, 
Mg CO2 ha-1)

C emissions 
(Pg CO2 yr-1)

Mangroves 13.8-15.2 (14.5) 0.7-3.0 (1.9) 373-1492 (933) 0.09-0.45 (0.24)

Tidal Marsh 2.2-40 (5.1) 1.0-2.0 (1.5) 237-949 (593) 0.2-0.24 (0.06)

Seagrass 
Meadows

17.7-60 (30)
0.4-2.6 (1.5) 131-522 (326) 0.5-0.33 (0.15)

Total 33.7-115.2 (48.9) 0.15-1.02 (0.45)

7 Kauffman et al. 2011
8 Megonigal, personal communication 2013
9 Fourqurean et al. 2012
10 Pendleton et al. 2012
11 Pendleton et al. 2012

Table 1. Estimates of carbon released by land-use change in coastal ecosystems globally and associated eco-
nomic impact. Notes: 1 Pg = 1 billion metric tons. To obtain values per km2, multiply by 100. 
(Modified from Pendleton et al. 2012). 



CMEs are found along the coasts of every continent except Antarctica. Mangroves grow in the intertidal zone 
of tropical and subtropical shores (Figure 3). Countries with the highest areas of mangroves include Indonesia, 
Australia, Mexico, Brazil, Nigeria, Malaysia, Myanmar, Papua New Guinea, Cuba, India, Bangladesh, and 
Mozambique.12

Tidal marshes are intertidal ecosystems occurring on sheltered coastlines ranging from the sub-arctic to the 
tropics, though most extensively in temperate zones (Figure 3), mainly in Europe, North-America, Australia 
and in the higher latitudes of South-America and Africa. 

Seagrass meadows are communities of underwater-flowering plants found in coastal waters of all continents 
except Antarctica (Figure 3). More than 60 seagrass species are known to exist, and as many as 10 to 13 of 
them may co-occur in tropical sites.13 

While several countries are embarking on efforts to better map and quantify their CMEs, regional, and global 
maps of CME carbon hot spots currently do not exist. 

12 FAO 2005, 2007
13 Murray et al. 2011

Mangroves Salt Marsh Seagrass

Global Distribution of Blue Carbon Ecosystems

Global Saltmarsh UNEP-WCMC and TNC. Dataset Incomplete. Personal communication with Neil Saintilan to supplement Saltmarsh Data.

Mangroves (Version 3.0) of the global polygon dataset compiled by UNEP World Conservation Monitoring Centre (UNEP-WCMC) in 
collaboration with the International Society for Mangrove Ecosystems (ISME), 1997.

Seagrasses (Version 2.0) of the global polygon and point dataset compiled by UNEP World Conservation Monitoring Centre (UNEP-WCMC), 2005.

This map depicts distribution on a global scale, and is not representative of ecosystem abundance. 

Where are coastal marine ecosystems found?



What activities are causing the high rate of loss of coastal and 
marine ecosystems and how can such losses be reduced?
The main causes of habitat conversion and degradation differ around the world but are largely driven by 
human activities. Common drivers are aquaculture, agriculture, mangrove forest exploitation, and industrial 
and urban coastal development, including increased pollution. These impacts are expected to continue and 
be exacerbated by climate change.

Currently high rates of loss are seen in Honduras, the Dominican Republic, and several countries in central 
and west Africa, followed by Indonesia, Papua New Guinea, Vietnam, and Mexico.14 Data from the Food and 
Agricultural Organization suggest that mangrove habitat loss is highest in absolute terms in Asia, followed by 
the Americas and Africa. Yet, a current inventory of losses of tidal marshes and seagrass meadows at regional 
levels is still lacking. 

A suite of “traditional” policies, strategies, tools and methods for coastal management and reduced human 
impacts on CMEs have been developed and implemented globally, with varying levels of success. Policies 
and finance mechanisms that are being developed for climate change mitigation may offer an additional route 
to generate better and more effective coastal management (see informational links below). Carbon policies 
and finance offer the possibility to mobilize additional funds and revenue schemes to combine best-practices 
in coastal management with climate change mitigation goals and needs.

14 Murray et al. 2011

©Conservation International



As a means of reducing atmospheric carbon, is it cost effective 
to invest in the conservation and restoration of coastal and 
marine ecosystems? 

What is the scientific certainty of the carbon sequestration, 
storage, and emissions from coastal and marine ecosystems? 
Are there established methods of measuring and monitoring 
these properties?

The potential income generated by conserving CMEs for their carbon storage (i.e. avoided emissions) and/
or sequestration potential has been estimated to be comparable to, or to exceed, the potential income 
(opportunity cost) of some of the more common causes of conversion or degradation of CMEs (e.g. crops, 
fish ponds, and livestock).15 Such carbon financing is assumed to be derived from a carbon market or other 
regulatory mechanism. However, in some specific situations conservation or restoration of CMEs can be 
excessively costly, or the opportunity cost of specific land uses (e.g. hotels and tourist attractions) sufficiently 
lucrative that carbon is not a viable motivation alone for conservation of CMEs. The total cost of conserving 
and restoring CMEs ultimately depends on the country, development opportunities, management costs, local 
conditions, and relative composition of the CME.  

The cost of conserving CMEs as a means to reduce GHG emissions relative to other emissions reduction 
approaches (such as energy efficiency or alternative energy generation) is less clear. As nations struggle 
to reduce GHG emissions, it has become apparent that targets and commitments cannot be met through 
increased regulation of any single source of GHGs. Avoided emissions through CME conservation is likely one 
of the many options that should be included in a portfolio of cost-effective mechanisms for GHG reductions.  
In many areas of the world, preventing carbon emissions by conserving mangrove forests is less costly 
relative to reducing equivalent carbon emissions from other currently regulated GHG sources, making it a 
cost-effective choice for reducing emissions.16

Aside from their carbon sequestration value, CMEs are highly valuable for their provision of other ecosystem 
services including fisheries habitat, prevention of coastal erosion, water filtration, and protection from climate 
change related storms and sea level rise.17 Each of these services, whether or not they are monetized, 
provides additional value and increases the net value of CME conservation and restoration by adding to the 
potential benefits, and thus offsetting the real costs of protection and restoration.

Scientists have developed robust methods to reliably measure and monitor the carbon stored in the 
vegetative biomass and soils of CMEs. Similarly, effective methods exist to estimate the loss of carbon from 
these systems if they are degraded or converted. Protocols for measuring carbon stored in mangroves have 
been established for some time  and related methods for tidal marshes and seagrass meadows are now 
becoming standardized.18 A detailed field guide for “Methods for Assessing Carbon Stocks and Emissions 
Factors in Mangroves, Tidal marshes and Seagrasses” is currently in preparation. Such standardized methods 
will allow consistent collection of comparable data in these habitats around the world, while also being 
consistent with international standards as related to guidelines of the Intergovernmental Panel on Climate 
Change (IPCC) and relevant sourcebooks (The IPCC recently developed  the 2013 Supplement to the 2006 
IPCC Guidelines for National Greenhouse Gas Inventories: Wetlands).19 Differences in technical infrastructure 
and expertise, however, may restrict the application of certain methods and techniques, thus developing 
countries may need additional support for effective implementation.

15 Siikamaki et al. 2012
16 Siikamaki et al. 2012
17 Barbier et al. 2011; Conservation International 2008
18 Kauffman and Donato, 2012
19 IPCC 33rd session, 2011, Activities of the Task Force on national GHG inventories, http://www.ipcc.ch/meetings/session33/doc07_p33_
tfi_activities.pdf



Using established techniques it is possible to quantify CMEs’ mitigation potential with high enough 
confidence to inform national and international mitigation policies and measures.20 It is scientifically well 
established that CME habitats are important natural carbon sinks that, when degraded or destroyed, can 
become sizable carbon sources21. However, knowledge gaps still exist. These gaps can be overcome with 
focused research efforts with the goal of informing policy related to CME habitat conservation. Continued 
work in the areas outlined below will help to further refine current estimates and evaluations.

• Geographical extent - While mangroves are fairly well mapped, large areas containing seagrass   
 meadows remain largely unsurveyed, (e.g. Southeast Asia, eastern and western South America and   
 the west coast of Africa), and similarly the global extent of coastal marsh and rates of tidal marsh and   
 seagrass meadow loss are currently undocumented. 
• Sequestration and storage - Limited data is available in the scientific literature on the carbon 
 sequestration and storage rates of CMEs in Africa, South America, and Southeast Asia. 
• Emissions - Additional mapping of converted and degraded CMEs and the quantification of emissions 
 from exposed organic soils, and from disturbed or degraded seagrass meadows, is needed to enable   
 inclusion in relevant databases (e.g. the IPCC Emission Factor Database).
• Human drivers - Emission rates associated with specific human activities over time for a range of   
 drivers of ecosystem degradation or loss (e.g., drainage, burning, harvesting or clearing of vegetation   
 at different intensity levels) are limited at the moment, especially for seagrasses.
• Coastal Erosion - A significant amount of this eroded coastal carbon is thought to be dissolved in 

the ocean water where it enters the ocean-atmosphere system, and the remaining eroded carbon is 
deposited in offshore sediments and sequestered. The fate of carbon eroded from CMEs and carried 
offshore by ocean waves and currents is an ongoing topic of scientific research. 

20 Climate Focus 2011
21 Duarte et al. 2005
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How do current policies, investments and tools support 
actions needed to safeguard carbon associated with coastal 
and marine ecosystems? 
Different opportunities exist to incentivize nature-based mitigation activities for CME ecosystems through a 
range of carbon policies and financial mechanisms.22 However, most of these efforts focus on carbon found 
in the above ground vegetative biomass, leaving the soil carbon largely unaccounted for. A few examples are 
highlighted below.

Policies and 
Opportunities

Description

UNFCCC Article 4(d) Calls for Parties to “promote sustainable management, and promote and coop-
erate in the conservation and enhancement, as appropriate, of sinks and reser-
voirs of all greenhouse gases not controlled by the Montreal Protocol, including 
[…] oceans as well as […] other coastal and marine ecosystems”.

Reducing Emissions from 
Deforestation and Forest 
Degradation (REDD+)

A framework for encouraging, and financing, activities that reduce emissions or 
enhance removals of GHGs from forest-related activities (including mangroves).

Nationally Appropriate 
Mitigation Actions 
(NAMAs)

Part of the UNFCCC mechanisms for developing countries to access carbon 
finance. NAMAs provide opportunities to include land-use change, conservation 
and restoration activities in coastal ecosystems into national mitigation efforts. 
Currently all activities designed to mitigate climate change may qualify as NA-
MAs. Efforts to develop CME related NAMAs are underway.

Land-use, Land-use 
Change and Forestry 
(LULUCF)

“Rewetting and drainage of wetlands” has been accepted as a new activity that 
may (but not must) be included in national accounting of LULUCF activities.[1,2] 
For example, emissions arising from the drainage of tidal marshes, would be a 
qualified activity, so would the subsidence reversal by gradually raising water 
levels and building soil surfaces to intertidal elevation.

Durban Platform for 
Enhanced Action (ADP)

The ADP is negotiating a new climate agreement and may result in a new set of 
commitments and rules, modalities and guidelines to account for GHG emis-
sions and removals. Ongoing negotiations under the Durban Platform should 
ensure the full scope of nature-based activities, including those related to CMEs, 
are part of any new global climate regime.

22 Herr et al. 2011



Policies and 
Opportunities

Description

Clean Development 
Mechanisms (CDM)

Developing countries can obtain funding (mostly on behalf of private enterprises) 
for eligible projects with a net GHG benefit, including CO2 sequestration from 
forests.  A large scale mangrove restoration methodology has been approved by 
the CDM.[3]

Voluntary Carbon Market Provides the possibility to generate financial support for CME conservation 
or restoration activities and provides a framework for accounting for emission 
reductions in mangroves, tidal and coastal wetlands, seagrasses, floodplains, 
deltas, and peatlands, among others. Appropriate methodologies, using the 
relevant parameters and operations necessary for calculation of emission reduc-
tions are in development.[4]

National 
Communications and 
Reporting

Such reporting could reflect specific needs related to integrating CME activities 
into NAMAs, national REDD+ strategies, monitoring and/or MRV efforts as well 
as capacity building to improve national GHG inventories, including application 
of new IPCC guidance on wetlands, technical assistance and strengthening of 
institutional structures, and capacity needs to complete such reporting.

Global Environment 
Facility (GEF)

The UNFCCC COP has requested the Global Environment Facility (GEF) make 
support available to developing nations with CME systems to allow them to in-
clude updates on emissions from CMEs in their biennial update reports.[5]

Private investors and 
multi/bilateral initiatives

The Green Climate Fund could be a long-term funding route for NAMAs.[6] Car-
bon offset projects financed by private investors, such as the Livelihoods Fund, 
are another opportunity for successful partnerships to achieve climate change 
mitigation through CME management.[7]

 Table references:
[1] “Wetland drainage and rewetting is a system of practices for draining and rewetting on land with organic soil that covers a minimum area 
of 1 hectare. The activity applies to all lands that have been drained since 1990 and to all lands that have been rewetted since 1990 and 
that are not accounted for under any other activity as defined in this annex, where drainage is the direct human-induced lowering of the soil 
water table and rewetting is the direct human-induced partial or total reversal of drainage”. UNFCCC 2001 Decision -/CMP.7, Land use, 
land-use change and forestry.
[2] UNFCCC 2001 Decision -/CMP.7, Land use, land-use change and forestry.
[3] Climate Focus 2011.
[4] Verified Carbon Standard Association 2013.
[5] United Nations Framework Convention on Climate Change 2011.
[6] Green Climate Fund 2013.
[7] Livelihoods Venture 2013.



Where can published materials on CMEs role in Blue Carbon 
be found? 

Can carbon in coastal and marine ecosystems motivate and 
support conservation and restoration actions and where are 
the examples of this happening around the world?
The integration of coastal carbon projects in existing carbon markets and trading schemes has already been 
identified as a promising motivation to protect CMEs.  Several national-level efforts are currently underway 
that focus on incorporating the carbon value of CMEs into local policies for community-based and long-term 
land use. Costa Rica, Ecuador, Indonesia and Tanzania are examples of national-level activities that include 
mangrove forests in their national REDD+ programs and other policies. The significant and growing number 
of CME carbon demonstration projects implemented by various countries and organizations around the world 
is further evidence of progress.23 Examples include Livelihood Funds projects in the Sundarbans - India, 
Casamance - Senegal and Yagasu – Indonesia; the Research Center for Coastal and Marine Resources, 
Ministry of Marine Affairs and Fisheries in Indonesia; the Abu Dhabi demonstration project ; and the Mikoko 
Pamoja Mangrove Reforestation Project in Kenya.24 Other projects that focus on the sustainable management 
or restoration of CMEs include the Zambezi Mangrove Carbon Project in Tanzania and Mozambique  the 
Canary Current Large Marine Ecosystem Mangrove Project in Gambia, Senegal, Guinea Bissaau and Guinea.25 
However, it is important to note that setting up markets is difficult and results vary.

There is a rapidly growing literature providing further information on Coastal Marine Ecosystems and 
their role for climate change mitigation – or on “blue carbon”. 

• Introduction and general information on CMEs/blue carbon compiled by the Blue Carbon 
 Initiative: www.thebluecarboninitiative.org 

• Scientific literature
o Overview/list of scientific papers
  www.thebluecarboninitiative.org/category/resources/library/
  www.bluecarbonportal.org/?page_id=2803&download-category=science
o Journal of Ocean and Coastal Management: Blue Carbon special edition (2012)
  www.sciencedirect.com/science/article/pii/S0964569112000981
o IUCN report (2009) The Management of Natural Coastal Carbon Sinks 
  http://cmsdata.iucn.org/downloads/carbon_managment_report_final_printed_  
  version_1.pdf

• IPCC
o IPCC’s Task Force on National Greenhouse Gas Inventories (TFI)
  www.ipcc-nggip.iges.or.jp/

23 Bredbenner 2013
24 Livelihoods Venture 2013; Hutahaean 2012; Environmental Agency - Abu Dhabi 2013; The East African Forum for Payment for Ecosys-
tem Services 2013
25 Trettin 2013; Canary Current Large Marine Ecosystem 2013



• Policy recommendations and reports
o Policy recommendations on behalf of the Blue Carbon Policy Working Group (2011-  
 2013) 
  www.thebluecarboninitiative.org/category/working-groups/policy/ 
o Coastal Blue Carbon and the UNFCCC: Current Status and Future Directions (2012) – 
 Nicholas Institute 
  http://nicholasinstitute.duke.edu/oceans/marinees/coastal-blue-carbon-and-  
  the-un fccc#.UiQ9I9JmiSo
o Blue Carbon Policy Option Assessment (2011) – Climate Focus
  www.climatefocus.com/documents/blue_carbon_
o Blue Carbon: The role of healthy oceans in binding carbon (2009) – UNEP
  www.grida.no/files/publications/blue-carbon/BlueCarbon_screen.pdf

• Economics and finance
o Financing Options for Blue Carbon: Opportunities and Lessons from the REDD+ 
 Experience (2011) – Nicholas Institute
  http://nicholasinstitute.duke.edu/economics/naturalresources/financing-options-  
  for-blue-carbon#.UiQ9_NJmiSo
o Green Payments for Blue Carbon: Economic Incentives for Protecting Threatened 
 Coastal Habitats Policy instruments and the carbon market (2011) - Nicholas Institute
  http://nicholasinstitute.duke.edu/publications?topics=195

• Carbon markets
o UNFCCC CDM 
  http://cdm.unfccc.int/
o Verified Carbon Standards (VCS)
  www.v-c-s.org/
o American Carbon Registry (ACR) 
  http://americancarbonregistry.org/

• CME carbon projects and other related efforts undertaking by organizations
o National Oceanic and Atmospheric Administration (NOAA) 
  www.habitat.noaa.gov/noaabluecarbonefforts.html
o Restore the America’s Estuaries
  www.estuaries.org/  
o Nicholas Institute for Environmental Policy, Duke University
  http://nicholasinstitute.duke.edu/initiatives/coastal-blue-carbon#.UiRa4dJmiSo
o Livelihood Funds 
  www.livelihoods.eu/livelihoods-fund.html 
o Wetlands International
  www.wetlands.org/ 
o UNEP
  www.unep.org/
o UNEP Grid Arendal
  www.grida.no/publications/rr/blue-carbon/
o Forest Trends
  www.forest-trends.org/
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