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Coastal ecosystems sup��
port a wide range of 
ecological services, for 
example, by provid��

ing primary nursery habitat for many 
species of fish, crustaceans, birds, and 
marine mammals.1 Coastal ecosystems 
also serve as natural barriers to control 
storm damage, other natural hazards, 
and coastal erosion.2 Besides these 
�M�P�O�H���S�F�D�P�H�O�J�[�F�E�� �F�D�P�M�P�H�J�D�B�M�� �B�O�E�� �F�D�P��
nomic benefits, coastal ecosystems are 
becoming touted for their considerable 
capacity to store and sequester carbon. 
“Blue carbon” is shorthand for the car��
bon found in coastal systems, espe��
cially in mangroves, seagrasses, and 
salt marshes.3 Mangroves, salt marshes, 
and seagrasses are spread across the 
globe, albeit concentrated in the trop��
ics, and at least one of the three can be 
found in almost every country that has 
a coastline.4

Despite their broad importance, 
mangroves, salt marshes, and seagrasses 
are among the most threatened and rap��
idly disappearing natural environments 
worldwide, with habitat loss rates simi��
lar or greater to those in tropical forests.5

Disturbances including outright loss are 
typically associated with conversion to 
agricultural, aquaculture, residential, 

and industrial uses, and cause the re��
lease of all or some of the carbon they 
store, diminishing further sequestration 
of carbon dioxide from the atmosphere.6

Similar concerns about the effects 
of deforestation have elevated efforts 
to protect tropical forests. Deforesta��
�U�J�P�O���J�T���U�I�F���T�F�D�P�O�E���M�B�S�H�F�T�U���B�O�U�I�S�P�Q�P�H�F�O�J�D��
source of carbon dioxide emissions,7

and slowing it down has become inte��
gral to international climate policy. In 
particular, programs to reduce emis��
sions from deforestation and degrada��
tion (REDD programs) are proposed 
to encourage developing countries with 
high deforestation rates to reduce their 
emissions in return for compensation 
from developed countries.8 Rather than 
�B�E�P�Q�U�J�O�H�� �I�J�H�I���D�P�T�U�� �N�J�U�J�H�B�U�J�P�O�� �B�D�U�J�P�O�T��
domestically, developed countries could 
meet their emissions reduction com��
mitments by financing emissions off��
sets in developing countries to achieve 
similar but less costly emission reduc��
tions through REDD. While the general 
development of and momentum for the 
REDD mechanism has slowed down, 
reflecting in part the remaining unre��
solved technical barriers (e.g., robust 
verification and monitoring of offsets) 
and the lack of comprehensive climate 
policy internationally and in the United 

States, the basic economic rationale for 
REDD remains strong. 

Several international organizations 
and nongovernmental organizations 
(NGOs) have proposed developing an 
approach similar to REDD to protect 
blue carbon ecosystems. Although our 
overall knowledge of blue carbon sys��
tems is improving,9 rigorous assess��
ments to investigate the potential of blue 
carbon emission offsets, similar to that 
for REDD programs, have been miss��
ing (see Figure 1). Our recent studies10

along with those of Murray et al.11 and 
Pendleton et al.12 addressed this gap. 

Developing estimates of the volume 
of blue carbon offsets available through 
conservation activities requires several 
pieces of information (Figure 1). Besides 
determining the total area protected, 
information is needed on the area that 
would be susceptible for conversion 
(protected areas would not necessarily 
be converted entirely in the absence of 
protection, leaving some of the carbon 
in the ecosystems intact). To measure 
the volume of emissions avoided, one 
also needs estimates of the CO2 emis��
sions in case of habitat conversion (vol��
ume of carbon stored by the ecosystem), 
including carbon prone to be emitted 
�G�S�P�N���B�C�P�W�F�����B�O�E���C�F�M�P�X�H�S�P�V�O�E���C�J�P�N�B�T�T�
��
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