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EXECUTIVE	
  SUMMARY	
  
	
  

In	
   recent	
  years,	
  mangrove	
   forests	
  have	
  experienced	
   increasing	
  deforestation	
   rates	
  
in	
  Belize	
  due	
  to	
  coastal	
  development.	
  Our	
  client,	
  the	
  Belize	
  Ministry	
  of	
  Forestry,	
  Fisheries,	
  
and	
   Sustainable	
   Development,	
   wants	
   to	
   determine	
   the	
   potential	
   for	
   Belizean	
   mangrove	
  
blue	
  carbon	
  to	
  provide	
  funding	
  opportunities	
  through	
  international	
  financing	
  schemes	
  for	
  
the	
  conservation	
  and	
  enhancement	
  of	
  mangroves.	
  

Mangrove	
   forests	
   are	
   coastal	
   wetlands	
   along	
   the	
   intertidal	
   zone	
   of	
   tropical	
   and	
  
subtropical	
   coastlines.	
   Mangrove,	
   salt	
   marsh,	
   and	
   seagrass	
   ecosystems	
   have	
   significant	
  
abilities	
  to	
  sequester	
  and	
  store	
  carbon	
  in	
  their	
  biomass	
  and	
  sediments	
  –	
  the	
  carbon	
  stored	
  
in	
   these	
   coastal	
   ecosystems	
   is	
   referred	
   to	
   as	
   “blue	
   carbon.”	
   The	
   impact	
   of	
   mangrove	
  
deforestation	
   on	
   carbon	
   sequestration	
   in	
   Belize	
   could	
   be	
   significant,	
   but	
   little	
   is	
   known	
  
about	
  how	
  much	
  carbon	
  is	
  stored	
  in	
  Belizean	
  mangroves.	
   	
  The	
  goal	
  of	
  this	
  project	
  was	
  to	
  
provide	
   a	
   preliminary	
   assessment	
   of	
   the	
  potential	
   of	
   blue	
   carbon	
   in	
  Belize.	
   	
   This	
   project	
  
was	
  broken	
  down	
  into	
  three	
  objectives:	
  ecology,	
  economic,	
  and	
  policy.	
  	
  

The	
  goal	
  of	
  the	
  ecology	
  portion	
  of	
  this	
  study	
  was	
  to	
  provide	
  preliminary	
  estimates	
  of	
  
the	
  blue	
  carbon	
  stocks	
  of	
  Belize’s	
  mangroves.	
  	
  This	
  required	
  data	
  on	
  the	
  extent	
  of	
  Belizean	
  
mangroves,	
  which	
  were	
  obtained	
  from	
  a	
  2010	
  study	
  by	
  Emil	
  Cherrington	
  and	
  colleagues,	
  as	
  
well	
  from	
  a	
  2014	
  update	
  provided	
  by	
  Mr.	
  Cherrington.	
  Using	
  this	
  spatial	
  data,	
  four	
  different	
  
approaches	
   were	
   applied	
   to	
   estimate	
   the	
   mangrove	
   blue	
   carbon	
   stocks.	
   The	
   first	
   was	
   a	
  
meta-­‐analysis	
   evaluating	
   the	
   pre-­‐existing	
   knowledge	
   of	
   belowground	
   carbon	
   storage	
   in	
  
mangrove	
   ecosystems	
   in	
   the	
   Caribbean.	
   This	
   analysis	
   identified	
   a	
   linear	
   relationship	
  
between	
   belowground	
   carbon	
   storage	
   and	
   latitude,	
   which	
   was	
   used	
   to	
   estimate	
   that	
  
approximately	
  9.4	
  Tg	
  are	
  stored	
  in	
  the	
  belowground	
  blue	
  carbon	
  pool	
   in	
  Belize.	
  The	
  Blue	
  
Carbon	
  Initiative’s	
  Coastal	
  Blue	
  Carbon	
  guidebook	
  was	
  used	
  to	
  make	
  another	
  estimate	
  and	
  
this	
  method	
  suggests	
  that	
  approximately	
  23.3	
  Tg	
  of	
  blue	
  carbon	
  are	
  stored	
  in	
  the	
  mangrove	
  
forests	
   of	
   Belize.	
   Using	
   physiographic	
   mangrove	
   type-­‐specific	
   estimates	
   from	
   carbon	
  
studies	
  in	
  Mexico	
  (Adame	
  et	
  al.	
  2013),	
  a	
  third	
  estimate	
  approximated	
  that	
  there	
  are	
  29.6	
  Tg	
  
of	
  blue	
  carbon	
  stored	
  in	
  the	
  mangrove	
  forests	
  of	
  Belize.	
  The	
  large	
  variation	
  between	
  these	
  
initial	
   estimates	
   emphasized	
   the	
   need	
   to	
   complete	
   in-­‐country	
   mangrove	
   blue	
   carbon	
  
sampling.	
  Thus,	
  a	
  study	
  was	
  undertaken	
  combining	
  aboveground	
  mangrove	
  biomass	
  data	
  
from	
  the	
  University	
  of	
  Belize’s	
  Environmental	
  Research	
  Institute	
  and	
  soil	
  carbon	
  data	
  from	
  
a	
  field	
  study	
  we	
  completed	
  in	
  August	
  2014.	
  Although	
  this	
  estimate	
  is	
  limited	
  in	
  scope	
  due	
  to	
  
its	
  inclusion	
  of	
  only	
  two	
  of	
  the	
  four	
  blue	
  carbon	
  pools,	
  this	
  methodology	
  suggests	
  that	
  there	
  
are	
  13.0	
  Tg	
  of	
  blue	
  carbon	
  stored	
  in	
  Belize’s	
  mangroves.	
  	
  

The	
  second	
  goal	
  of	
  this	
  study	
  was	
  to	
  conduct	
  a	
  preliminary	
  economic	
  analysis	
  of	
  the	
  
value	
  of	
  the	
  blue	
  carbon	
  stocks	
  and	
  identify	
  the	
  factors	
  influencing	
  the	
  feasibility	
  of	
  a	
  blue	
  
carbon	
   offsets	
   project.	
   Having	
   an	
   estimate	
   of	
   the	
   economic	
   costs	
   and	
   benefits	
   for	
   a	
   blue	
  
carbon	
   offsets	
   program	
   helps	
   show	
   the	
   net	
   economic	
   value	
   of	
   actions	
   to	
   conserve	
   or	
  
enhance	
  mangroves.	
  Economic	
  analysis	
  will	
  help	
  show	
  when	
  carbon	
  payments	
  can	
  justify	
  
the	
  cost	
  of	
   changing	
   local	
  behavior	
  and	
  determine	
  how	
  might	
  a	
  carbon	
  payments	
  project	
  
might	
   compete	
   with	
   alternative	
   land	
   uses	
   in	
   Belize.	
   Using	
   preliminary	
   carbon	
   stock	
  
estimates	
  and	
  project	
  criteria	
  estimates,	
  we	
  conducted	
  a	
  case	
  study	
  of	
  a	
  net	
  present	
  value	
  
(NPV)	
   analysis	
   to	
   determine	
   the	
   economic	
   feasibility	
   of	
   a	
   blue	
   carbon	
   offsets	
   project	
   for	
  
25%	
  of	
  the	
  mangroves	
  on	
  Turneffe	
  Atoll.	
   	
  Not	
  surprisingly,	
  the	
  analysis	
  shows	
  that	
  a	
  blue	
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carbon	
  offsets	
  project	
  cannot	
  outcompete	
  coastal	
  development	
  on	
  Turneffe	
  when	
  the	
  cost	
  
for	
  land	
  acquisition	
  is	
  high.	
  Under	
  the	
  scenario	
  without	
  accounting	
  for	
  land	
  acquisition	
  cost,	
  
a	
   carbon	
   price	
   greater	
   than	
   $10	
   per	
   tCO2e	
   is	
   necessary	
   to	
   generate	
   enough	
   revenue	
   to	
  
sustain	
   the	
  blue	
  carbon	
  project.	
  The	
  potential	
   for	
  Belize	
   to	
  enter	
   the	
  blue	
  carbon	
  market	
  
depends	
   on	
   three	
   factors:	
   the	
   future	
   risk	
   of	
   mangrove	
   deforestation,	
   price	
   of	
   land	
  
acquisition,	
   and	
   success	
  of	
  blue	
   carbon	
  credits.	
  The	
  bundling	
  of	
  blue	
   carbon	
  credits	
  with	
  
payments	
   for	
   ecosystem	
   services	
   is	
   a	
   potential	
   avenue	
   worth	
   exploring	
   for	
   future	
   blue	
  
carbon	
  projects.	
  

The	
  third	
  and	
  final	
  objective	
  was	
  to	
  complete	
  a	
  preliminary	
  assessment	
  of	
  the	
  status	
  
of	
   mangroves	
   and	
   mangrove	
   conservation	
   in	
   Belize	
   and	
   policies	
   that	
   could	
   promote	
   a	
  
reduction	
   of	
   emissions	
   generated	
   by	
   destruction	
   of	
   vegetation	
   as	
   well	
   as	
   increase	
   blue	
  
carbon	
   sequestration.	
   We	
   provide	
   an	
   assessment	
   of	
   the	
   threats	
   to	
   mangroves	
   and	
  
discussed	
   issues	
   confronting	
   mangrove	
   conservation	
   in	
   Belize.	
   This	
   is	
   followed	
   by	
   an	
  
outline	
  of	
   the	
  relevant	
   laws,	
  policies,	
  agencies,	
  and	
  actors.	
  We	
  then	
  used	
  the	
  Blue	
  Carbon	
  
Policy	
  Framework	
  2.0	
  (Herr	
  et	
  al.	
  2012)	
  -­‐	
  a	
  report	
  that	
  outlines	
  options	
  for	
  the	
  assimilation	
  
of	
  blue	
  carbon	
  into	
  existing	
  policy	
  initiatives	
  -­‐	
  to	
  identify	
  specific	
  actions	
  Belize	
  can	
  take	
  at	
  
the	
  national	
   level	
   to	
   facilitate	
  blue	
   carbon	
  activities.	
  We	
  also	
  discuss	
  potential	
   sources	
  of	
  
funding	
  for	
  blue	
  carbon	
  initiatives	
  in	
  Belize,	
  and	
  potential	
  obstacles	
  to	
  implementing	
  blue	
  
carbon	
   initiatives.	
   A	
   literature	
   review	
   coupled	
   with	
   interviews	
   with	
   officials	
   from	
   the	
  
Government	
   of	
   Belize,	
   researchers	
   from	
   the	
   field,	
   and	
   non-­‐governmental	
   organization	
  
representatives	
  served	
  to	
  inform	
  the	
  development	
  of	
  this	
  section	
  of	
  the	
  report.	
  

According	
   to	
   the	
   Blue	
   Carbon	
   Initiative,	
   there	
   are	
   three	
   high	
   priority	
   activities	
  
national	
  governments	
  should	
  undertake	
  to	
  incorporate	
  blue	
  carbon	
  priorities	
  and	
  activities	
  
into	
  climate	
  change	
  mitigation	
  efforts	
  at	
  the	
  national	
  level	
  (Herr	
  and	
  Pidgeon	
  2012).	
  	
  These	
  
activities	
  include:	
  (1)	
  “development	
  of	
  national	
  blue	
  carbon	
  action	
  plans,	
  outlining	
  specific	
  
national	
  circumstances,	
  opportunities,	
  needs	
  and	
  limits;”	
  (2)	
  “conducting	
  national	
  scientific	
  
carbon,	
  ecological	
  and	
  socio-­‐economic	
  assessments	
  of	
  shallow	
  coastal	
  marine	
  ecosystems;”	
  
and	
   (3)	
   “conducting	
  national	
   cost-­‐benefit	
   analysis	
  of	
   including	
  blue	
  carbon	
  activities	
   into	
  
national	
   climate	
   change	
   mitigation	
   strategies”	
   (Herr	
   and	
   Pidgeon	
   2012).	
   In	
   addition	
   to	
  
these	
   three	
   high	
   priority	
   activities,	
   the	
   Blue	
   Carbon	
   Initiative	
   brief	
   (Herr	
   and	
   Pidgeon	
  
2012)	
  also	
  describes	
  additional	
  measures	
  developing	
  countries	
  should	
  undertake	
  to	
  ensure	
  
mitigation	
  activities	
  at	
  the	
  national	
  level	
  effectively	
  incorporate	
  blue	
  carbon	
  activities.	
  This	
  
report	
  identifies	
  specific	
  actions	
  from	
  that	
  brief	
  that	
  are	
  applicable	
  for	
  Belize	
  and	
  provides	
  
additional	
  actions	
  we	
  recommend	
  based	
  on	
  our	
  analysis.	
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1.	
  INTRODUCTION	
  

Mangrove	
  forests	
  are	
  coastal	
  wetlands	
  that	
  live	
  along	
  the	
  intertidal	
  zone	
  of	
  tropical	
  

and	
   subtropical	
   coastlines.	
   Mangroves	
   possess	
   unique	
   morphological	
   and	
   functional	
  

adaptations	
   that	
   allow	
   them	
   to	
   grow	
   in	
   a	
   range	
   of	
   brackish	
   to	
   saline	
   waters,	
   such	
   as	
  

pneumatophores	
   and	
   prop	
   roots	
   to	
   improve	
   oxygen	
   gas	
   exchange.	
   Mangrove	
   forests	
  

provide	
   ecological	
   and	
   economic	
   value,	
   including	
   coastal	
   protection	
   from	
   hurricane	
   and	
  

erosion;	
   breeding	
   habitats	
   for	
   birds,	
   fish,	
   and	
   crustaceans;	
   biogeochemical	
   cycling	
   and	
  

storage;	
  water	
  purification;	
  and	
  research,	
  recreation,	
  education,	
  and	
  tourism	
  (Barbier	
  et	
  al.	
  

2011;	
  Mitsch	
  and	
  Gosselink	
  2007;	
  Alongi	
  2002).	
  	
  

Belize	
  has	
  some	
  of	
  the	
  most	
  pristine	
  and	
  extensive	
  coastal	
  mangrove	
  ecosystems	
  in	
  

the	
   Caribbean.	
   In	
   2007,	
   the	
   Food	
   and	
   Agricultural	
   Organization	
   of	
   the	
   United	
   Nations	
  

estimated	
   that	
   that	
   there	
  were	
  over	
  75,000	
  hectares	
   (ha)	
  of	
  mangroves	
   in	
  Belize,	
   among	
  

the	
  highest	
   in	
  Central	
  America.	
  Despite	
   their	
   numerous	
  benefits,	
   global	
  mangrove	
   extent	
  

has	
  been	
  reduced	
  up	
  to	
  50%	
  over	
  the	
  past	
  50	
  years	
  (Bouillon	
  2011)	
  and	
  the	
  deforestation	
  

rate	
  is	
  increasing	
  (see	
  Figure	
  1).	
  Reasons	
  for	
  mangrove	
  deforestation	
  vary	
  by	
  regional	
  and	
  

local	
  contexts;	
  mangroves	
  in	
  Belize	
  are	
  primarily	
  cleared	
  and	
  filled	
  for	
  coastal	
  development	
  

(WWF	
  and	
  Brooksmith	
  Consulting	
  2011).	
   From	
  1980-­‐2010,	
   there	
  has	
  been	
   less	
   than	
  2%	
  

loss	
   in	
   Belizean	
  mangroves	
   (Cherrington	
   et	
   al.	
   2010).	
   The	
   extent	
   and	
   health	
   of	
   Belizean	
  

mangroves	
  have	
  declined	
  at	
  increasing	
  rates	
  mainly	
  due	
  to	
  elevated	
  pressure	
  from	
  coastal	
  

development.	
  

Recent	
   conservation	
   strategies	
   include	
   market	
   mechanisms	
   and	
   policy	
   tools	
   that	
  

would	
  conserve	
  and	
  protect	
  mangroves.	
  There	
  are	
  existing	
  policy	
  schemes	
  such	
  as	
  projects	
  

developed	
  to	
  reduce	
  emissions	
  from	
  deforestation	
  and	
  forest	
  degradation	
  and	
  to	
  enhance	
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Figure	
  1.	
  Changes	
  in	
  world	
  mangrove	
  area,	
  1980-­‐2005	
  (FAO	
  2007).	
  

carbon	
  stocks	
  (REDD+)	
  and	
  payments	
  for	
  ecosystem	
  services	
  (PES)	
  projects	
  for	
  terrestrial	
  

forests.	
  While	
  the	
  role	
  of	
  terrestrial	
   forests	
   in	
  carbon	
  sequestration	
  is	
  well	
  known,	
  recent	
  

studies	
  have	
  brought	
  attention	
   to	
  another	
   source	
  and	
   sink	
  of	
   greenhouse	
  gases	
  –	
   coastal	
  

vegetated	
  ecosystems,	
  such	
  as	
  seagrass	
  beds,	
  salt	
  marshes,	
  and	
  mangroves.	
  	
  

Mangrove	
   ecosystems	
   sequester	
   natural	
   carbon	
   (C)	
   in	
   the	
   living	
   biomass	
  

aboveground	
   and	
   underground,	
   in	
   sediment	
   beneath	
   the	
   mangrove	
   plants,	
   and	
   in	
   non-­‐

living	
  biomass,	
  such	
  as	
  dead	
  trees	
  and	
  leaf	
  litter	
  (Mcleod	
  et	
  al.	
  2011).	
  	
  Research	
  has	
  shown	
  

that	
   mangroves	
   and	
   other	
   coastal	
   vegetated	
   ecosystems	
   have	
   high	
   potential	
   for	
   carbon	
  

sequestration	
  and	
  capacity	
   for	
   storage	
   (See	
  Figures	
  2	
  and	
  3).	
  Because	
  of	
   their	
   significant	
  

abilities	
   to	
  sequester	
  and	
  store	
  carbon,	
   there	
  have	
  been	
  recent	
  efforts	
   to	
   include	
   them	
   in	
  

carbon	
   offset	
   projects	
   as	
   part	
   of	
   an	
   effort	
   to	
   mitigate	
   climate	
   change	
   and	
   promote	
   the	
  

conservation	
  and	
   restoration	
  of	
   these	
  ecosystems.	
  By	
  putting	
  a	
  dollar	
  value	
  onto	
   carbon,	
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managers	
  can	
  identify	
  organizations	
  who	
  are	
  willing	
  to	
  pay	
  to	
  keep	
  the	
  carbon	
  stock	
  intact.	
  

The	
   C	
   stored	
   in	
   these	
   coastal	
   and	
   marine	
   ecosystems	
   is	
   referred	
   to	
   as	
   “blue	
   carbon”	
  

(Nellemann	
  et	
  al.	
  2009;	
  Mcleod	
  et	
  al.	
  2011).	
  

	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Figure	
  2.	
  Comparison	
  of	
  carbon	
  storage	
  between	
  ecosystems	
  (Murray	
  et	
  al.	
  2011).	
  
	
  
	
  

	
  
Figure	
  3.	
  Comparison	
  of	
  mean	
  annual	
  carbon	
  sequestration	
  rate	
  across	
  terrestrial	
  and	
  coastal	
  
ecosystems	
  (Mcleod	
  et	
  al.	
  2011).	
  

	
  
The	
   impact	
   of	
  mangrove	
   deforestation	
   on	
   carbon	
   sequestration	
   in	
   Belize	
   and	
   the	
  

total	
  carbon	
  already	
  stored	
  in	
  Belizean	
  mangroves	
  could	
  be	
  significant,	
  but	
  little	
  is	
  known	
  

about	
  how	
  much	
  carbon	
   is	
   stored	
   in	
  Belizean	
  mangroves.	
  The	
  goal	
  of	
   this	
  project	
  was	
   to	
  



	
  
	
  
4	
  

provide	
   a	
   preliminary	
   assessment	
   of	
   the	
  potential	
   of	
   blue	
   carbon	
   in	
  Belize.	
   	
   This	
   project	
  

was	
  broken	
  down	
  into	
  three	
  objectives.	
  The	
  first	
  was	
  to	
  provide	
  preliminary	
  estimates	
  of	
  

the	
   blue	
   carbon	
   stocks	
   of	
   Belize’s	
   mangrove	
   forests.	
   The	
   second	
   was	
   to	
   conduct	
   a	
  

preliminary	
   economic	
   analysis	
   of	
   the	
   value	
   of	
   these	
   blue	
   carbon	
   stocks	
   and	
   identify	
   the	
  

factors	
   influencing	
   the	
   feasibility	
   of	
   a	
   blue	
   carbon	
   offsets	
   project.	
   The	
   third	
   and	
   final	
  

objective	
  was	
  to	
  complete	
  an	
  analysis	
  to	
  assess	
  policy	
  and	
  incentive	
  mechanisms	
  for	
  blue	
  

carbon	
  activities	
  in	
  Belize.	
  

2.	
  Background	
  and	
  Context	
  of	
  Belizean	
  Mangroves	
  

Belizean	
  mangroves	
  provide	
  an	
  estimated	
  economic	
  contribution	
  of	
  $60-­‐78	
  million	
  

in	
   tourism	
  benefits,	
  $3-­‐4	
  million	
   in	
   fisheries	
  benefits,	
  and	
  $111-­‐$167	
  million	
   in	
  shoreline	
  

protection	
   (Cooper	
   et	
   al.	
   2009;	
   MNRE	
   2010b).	
   Unfortunately,	
   mangroves	
   in	
   Belize	
   are	
  

disappearing	
   at	
   an	
   increasing	
   rate	
   mostly	
   due	
   to	
   urban	
   and	
   tourism	
   expansion.	
   Blue	
  

carbon-­‐based	
   activities	
   are	
   seen	
   as	
   one	
  method	
   for	
   increasing	
   the	
  protection	
  of	
  Belizean	
  

mangroves	
   and	
   mitigating	
   climate	
   change.	
   As	
   Herr	
   and	
   colleagues	
   (2012)	
   explain,	
  

“increased	
   recognition	
   of	
   the	
   importance	
   of	
   coastal	
   blue	
   carbon	
   systems	
   will	
   leverage	
  

improved	
  management	
  and	
  regulation	
  of	
  coastal	
  areas	
  and	
  provide	
  a	
  basis	
  for	
   incentives,	
  

including	
   financial	
   mechanisms,	
   to	
   conserve	
   or	
   restore	
   these	
   systems	
   and	
   reduce	
  

emissions”	
  (p.	
  2).	
  

2.1.	
  Threats	
  to	
  Mangroves	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Although	
  clearing	
  of	
  mangroves	
  for	
  aquaculture	
  is	
  a	
  major	
  threat	
  for	
  mangroves	
  in	
  

other	
  areas	
  of	
  the	
  world,	
  aquaculture	
  in	
  Belize	
  is	
  primarily	
  located	
  further	
  inland	
  (Murray	
  

et	
  al.	
  2003).	
  Aquaculture	
  pressure	
  could	
  increase	
  in	
  the	
  future	
  given	
  the	
  current	
  decline	
  in	
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wild	
   fish	
   stocks	
   (MNRE	
  2010b),	
  however,	
  presently	
   the	
  greatest	
   threats	
   to	
  mangroves	
   in	
  

Belize	
  are	
  coastal	
  development	
  and	
  urban	
  expansion	
  (Cherrington	
  et	
  al.	
  2010).	
  A	
  secondary	
  

threat	
   is	
   storm	
   damage	
   (UNEP	
   2011).	
   In	
   addition	
   to	
   having	
   fewer	
  mangrove	
   stands	
   for	
  

sequestering	
   carbon,	
   clearing	
  mangroves	
   also	
   releases	
   previously	
   stored	
   carbon	
   into	
   the	
  

atmosphere.	
  

2.1.1.	
  Coastal	
  Development	
  

Between	
  1980	
  -­‐	
  2010,	
  approximately	
  135	
  acres	
  of	
  mangroves	
  were	
  lost	
  per	
  year	
  on	
  

average	
  due	
  to	
  human	
  activity,	
  much	
  of	
  which	
  was	
  associated	
  with	
  coastal	
  development	
  for	
  

tourism	
   (Cherrington	
   et	
   al.	
   2010;	
  UNEP	
  2011).	
   In	
   2013,	
   the	
   direct	
   contribution	
   of	
   travel	
  

and	
   tourism	
   in	
   Belize	
   was	
   13.5%	
   of	
   the	
   total	
   gross	
   domestic	
   product	
   (GDP);	
   the	
   total	
  

contribution	
  was	
  36.6%	
  of	
  the	
  total	
  GDP	
  (WTTC	
  2014).	
  Both	
  of	
  these	
  figures	
  are	
  forecast	
  to	
  

increase	
  by	
  over	
  4%	
  per	
  year	
  from	
  2014-­‐2024	
  (WTTC	
  2014).	
  Government	
  of	
  Belize	
  (GOB)	
  

has	
   enabled	
   and	
   encouraged	
   this	
   expansion	
   including	
   placing	
   a	
   high	
   priority	
   on	
  

infrastructure	
   development	
   to	
   support	
   tourism	
   (MNRE	
   2010b).	
   From	
   2000	
   to	
   2008,	
   the	
  

number	
  of	
  tour	
  operators	
  increased	
  by	
  72%	
  (MNRE	
  2010b).	
  During	
  this	
  same	
  period,	
  the	
  

number	
  of	
  hotels	
  increased	
  by	
  46%	
  (MNRE	
  2010b).	
  As	
  tourism	
  increases,	
  so	
  will	
  the	
  need	
  

for	
   additional	
   infrastructure	
   and	
   the	
   subsequent	
   clearing	
   of	
   mangroves.	
   Between	
   2006-­‐

2008,	
   at	
   least	
   60%	
   of	
   the	
   Environmental	
   Impact	
   Assessments	
   (EIAs)	
   submitted	
   to	
   the	
  

Department	
   of	
   the	
   Environment	
   (DOE)	
   and	
   approved	
   by	
   the	
   National	
   Environmental	
  

Appraisal	
  Committee	
  were	
  directly	
  related	
  to	
  tourism	
  in	
  coastal	
  districts	
  (MNRE	
  2010b).	
  In	
  

addition	
   to	
   the	
   clearing	
   of	
   mangroves,	
   coastal	
   development	
   has	
   also	
   caused	
   extensive	
  

damage	
  to	
  mangrove	
  stands	
  as	
  a	
  result	
  of	
  the	
  use	
  of	
  dredging	
  which	
  can	
  lead	
  to	
  increased	
  

erosion	
  or	
  direct	
  damage	
  (Cooper	
  et	
  al.	
  2009).	
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2.1.2.	
  Urban	
  Expansion	
  

As	
   tourism	
   development	
   has	
   increased	
   along	
   the	
   coast,	
   there	
   has	
   also	
   been	
   an	
  

increase	
   in	
   jobs	
   in	
   coastal	
   cities	
   of	
   Belize.	
   Almost	
   two	
   thirds	
   of	
   all	
   jobs	
   in	
   Belize	
   are	
  

provided	
  by	
  the	
  service	
  industry,	
  while	
  the	
  retail	
  sector	
  provides	
  one	
  fifth	
  (MNRE	
  2012).	
  As	
  

of	
   2012,	
   approximately	
   35%	
   of	
   Belize’s	
   population	
   lived	
   along	
   the	
   coast	
   in	
   densely	
  

populated	
   urban	
   areas	
   (MNRE	
   2012).	
   With	
   a	
   population	
   growth	
   rate	
   of	
   approximately	
  

3.7%	
  per	
  annum	
  (UNEP	
  2011),	
  mangroves	
  will	
  be	
  under	
  ever	
  increasing	
  pressure.	
  

	
  2.1.3	
  Storms	
  

Recent	
  hurricanes	
  have	
  caused	
  extensive	
  damage	
   to	
   the	
   forests	
  of	
  Belize.	
   In	
  2010,	
  

Hurricane	
  Richard	
  damaged	
  approximately	
  11%	
  of	
  Belize’s	
  forests	
  (MNRE	
  2012).	
  Climate	
  

change	
  is	
  expected	
  to	
  increase	
  the	
  intensity	
  and/or	
  frequency	
  of	
  hurricanes	
  (UNEP	
  2011).	
  

Mangroves	
  are	
  particularly	
  vulnerable	
   to	
  changes	
   in	
  weather	
  patterns	
  and	
  storms,	
  which	
  

can	
   cause	
   physical	
   damage	
   as	
   well	
   as	
   changes	
   in	
   their	
   biological	
   processes	
   such	
   as	
  

reproduction	
  (UNEP	
  2011).	
  Mangroves	
  are	
  expected	
  to	
  retreat	
  inland	
  in	
  response	
  to	
  some	
  

changes	
  (e.g.	
  sea	
  level	
  rise),	
  but	
  this	
  is	
  only	
  possible	
  in	
  areas	
  without	
  development	
  directly	
  

inland	
  for	
  existing	
  stands.	
  

3.	
  Objective	
  One:	
  Ecology	
  Perspective	
  

3.1	
  The	
  Current	
  Extent	
  and	
  Trends	
  of	
  Mangroves	
  in	
  Belize	
  

To	
  understand	
  the	
  current	
  extent	
  of	
  mangroves	
  in	
  Belize,	
  informal	
  interviews	
  were	
  

conducted	
   with	
   various	
   stakeholders	
   during	
   May	
   through	
   August	
   of	
   2014	
   in	
   Belize.	
  	
  

Interviewees	
   spanned	
   across	
   the	
   government	
   and	
   nonprofit	
   sectors.	
   	
   These	
   interviews	
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provided	
   background	
   information	
   and	
   guidance	
   with	
   regards	
   to	
   topics	
   such	
   as	
   current	
  

mangrove	
  conservation	
  or	
  hotspot	
  areas	
  of	
  mangrove	
  land	
  conversion.	
  	
  	
  

To	
  quantitatively	
  estimate	
   the	
  mangrove	
  blue	
  carbon	
  stocks	
  of	
  Belize,	
  data	
  on	
   the	
  

current	
  extent	
  of	
  these	
  forests	
  are	
  required.	
  The	
  current	
  status	
  of	
  Belizean	
  mangroves	
  was	
  

determined	
   with	
   the	
   most	
   recent	
   and	
   accurate	
   mangrove	
   extent	
   data	
   available,	
   from	
   a	
  

comprehensive	
  analysis	
  completed	
  by	
  Cherrington	
  et	
  al.	
  (2010).	
  This	
  study	
  used	
  Zisman’s	
  

(1998)	
   baseline	
   mangrove	
   extent	
   data	
   and	
   completed	
   a	
   remote	
   sensing-­‐based	
   change	
  

detection	
  study	
  using	
  Landsat	
  satellite	
  imagery.	
  Mr.	
  Cherrington	
  provided	
  an	
  update	
  to	
  this	
  

study	
  with	
   data	
   from	
   early	
   2014	
   (Cherrington,	
   personal	
   correspondence,	
   July	
   2nd	
   2014).	
  	
  

ArcMap	
   software	
  was	
   used	
   to	
   analyze	
   these	
   data	
   and	
   estimate	
   the	
   current	
   total	
   area	
   of	
  

mangroves	
   in	
   Belize.	
   These	
   data	
   were	
   also	
   used	
   to	
   identify	
   trends	
   in	
   mangrove	
   cover	
  

between	
  1980	
  and	
  2014.	
  	
  	
  

As	
   of	
   early	
   2014,	
   total	
   mangrove	
   extent	
   was	
   72,622	
   hectares	
   (ha)	
   in	
   Belize	
  

(Cherrington,	
   personal	
   correspondence,	
   July	
   2nd	
   2014).	
   This	
   includes	
   all	
   physiographic	
  

mangrove	
   types	
   classified	
  by	
  Zisman	
   (1998):	
   tall	
  mangroves,	
  medium-­‐height	
  mangroves,	
  

dwarf	
   mangroves,	
   sparse	
   mangroves	
   in	
   open	
   water,	
   mangroves	
   in	
   mixed	
   forest,	
   and	
  

mangrove	
   savannas	
   (also	
  described	
   in	
  Murray	
   et	
   al.	
   2003).	
   Figure	
  4	
   shows	
   the	
   coverage	
  

composition	
  by	
  these	
  classifications.	
  It	
  was	
  determined	
  that	
  there	
  is	
  too	
  little	
  known	
  about	
  

the	
  carbon	
  content	
  of	
  three	
  of	
  these	
  classes:	
  mangrove	
  savanna,	
  sparse	
  mangroves	
  in	
  open	
  

water,	
   and	
   mangroves	
   in	
   mixed	
   forests.	
   Each	
   of	
   these	
   types	
   have	
   boundaries	
   that	
   are	
  

problematic	
  to	
  define	
  and	
  thus	
  were	
  excluded	
  during	
  the	
  analysis	
  of	
  the	
  blue	
  carbon	
  stocks.	
  

The	
  three	
  remaining	
  classes	
  of	
  mangroves	
  (tall,	
  medium,	
  and	
  dwarf)	
  cover	
  approximately	
  

60,431	
  ha	
  in	
  Belize.	
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Figure	
  4.	
  2014	
  mangrove	
  coverage	
  composition	
  (Emil	
  Cherrington,	
  personal	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
correspondence,	
  July	
  2nd	
  2014).	
  

	
  

	
  
Figure	
  5.	
  Mangrove	
  coverage	
  of	
  all	
  classes	
  in	
  Belize	
  (Cherrington	
  et	
  al.	
  2010;	
  Emil	
  	
  
Cherrington,	
  personal	
  correspondence,	
  July	
  2nd	
  2014).	
  
	
  

Total	
   mangrove	
   extent	
   in	
   Belize	
   has	
   declined	
   from	
   76,250	
   ha	
   in	
   late	
   1980	
  

(Cherrington	
   et	
   al.	
   2010)	
   to	
   approximately	
   72,622	
   ha	
   in	
   early	
   2014	
   (Emil	
   Cherrington,	
  

personal	
   correspondence,	
   July	
   2nd	
   2014)	
   (see	
   Appendix	
   A).	
   Figure	
   5	
   shows	
   the	
   steady	
  



	
  
	
  
9	
  

decline	
   of	
   mangrove	
   extent	
   in	
   Belize	
   since	
   pre-­‐1980.	
   Using	
   the	
   pre-­‐1980	
   to	
   2010	
   data,	
  

Cherrington	
  et	
  al.	
  found	
  the	
  annual	
  deforestation	
  rate	
  of	
  0.07%	
  annually	
  (2010).	
  	
  	
  	
  

This	
  annual	
  deforestation	
  rate	
  is	
  changing,	
  as	
  shown	
  in	
  Figure	
  6	
  below,	
  which	
  shows	
  

the	
  rate	
  of	
  mangrove	
  deforestation.	
  These	
  data	
   indicate	
  an	
   increase	
   in	
   the	
  annual	
   rate	
  of	
  

mangrove	
  deforestation	
  to	
  from	
  0.06%	
  from	
  1980	
  to	
  2010,	
  to	
  0.7%	
  from	
  2010	
  to	
  2014.	
  

	
  
Figure	
  6.	
  Average	
  annual	
  rate	
  of	
  mangrove	
  deforestation	
  in	
  Belize,	
  pre-­‐1980	
  -­‐	
  2014	
  
(Cherrington	
  et	
  al.	
  2010;	
  Emil	
  Cherrington,	
  personal	
  correspondence,	
  July	
  2nd	
  2014).	
  

	
  
Within	
  the	
  context	
  of	
  global	
  mangrove	
  deforestation,	
  an	
  annual	
  deforestation	
  rate	
  of	
  

0.7%	
  and	
  a	
   total	
   loss	
  of	
  approximately	
  4.7%	
  of	
  Belize’s	
  historical	
  mangrove	
  coverage	
  are	
  

good,	
   especially	
  when	
   compared	
   to	
   the	
   global	
  decline	
   in	
  mangrove	
   cover.	
  Between	
  1980	
  

and	
  2000,	
  approximately	
  35%	
  of	
  global	
  mangrove	
  coverage	
  was	
  lost	
  (MA	
  2005).	
  However,	
  

this	
  increasing	
  rate	
  of	
  mangrove	
  deforestation	
  indicates	
  that	
  a	
  critical	
  point	
  for	
  mangrove	
  

conservation	
  has	
  been	
  reached	
   in	
  Belize.	
  Action	
  must	
  be	
   taken	
   to	
  prevent	
   the	
   large-­‐scale	
  

removal	
  seen	
  elsewhere	
  in	
  the	
  world	
  and	
  retain	
  the	
  essential	
  ecosystem	
  services	
  provided	
  

by	
  mangrove	
  forests.	
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3.2	
  Preliminary	
  Estimates	
  of	
  Belize’s	
  Mangrove	
  Blue	
  Carbon	
  Stocks	
  

Four	
   different	
   approaches	
   were	
   identified	
   and	
   selected	
   to	
   estimate	
   the	
   mangrove	
   blue	
  

carbon	
  stocks.	
  

3.2.1	
  Meta-­‐Analysis	
  

A	
   meta-­‐analysis	
   was	
   completed	
   to	
   evaluate	
   the	
   pre-­‐existing	
   knowledge	
   of	
  

belowground	
   carbon	
   storage	
   in	
   mangrove	
   ecosystems	
   in	
   the	
   Caribbean.	
   To	
   compile	
   the	
  

dataset,	
  we	
  searched	
  Web	
  of	
  Science	
  using	
  the	
  query:	
  TS	
  =	
  (mangrove*)	
  AND	
  TS	
  =	
  (soil*	
  OR	
  

belowground*	
  OR	
  below-­‐ground*	
  OR	
  substrate*	
  OR	
  sediment*)	
  AND	
  TS	
  =	
   (carbon*)	
  NOT	
  

TS	
  =	
  (China	
  OR	
  Chinese*	
  OR	
  Australia*	
  OR	
  India*	
  OR	
  Malaysia*	
  OR	
  Guiana*	
  OR	
  Kenya*	
  OR	
  

Thailand*).	
  This	
  query	
  was	
  selected	
  in	
  an	
  attempt	
  to	
  eliminate	
  studies	
  that	
  took	
  place	
  in	
  a	
  

country	
   with	
   mangrove	
   ecosystems,	
   but	
   outside	
   of	
   the	
   Caribbean	
   region.	
   The	
   query	
  

resulted	
   in	
   487	
  publications.	
  We	
   examined	
   each	
  publication	
   and	
   retained	
   those	
   that:	
   (1)	
  

measured	
   belowground	
   carbon	
   for	
   mangrove	
   ecosystems	
   in	
   the	
   Caribbean	
   and	
   (2)	
  

measured	
  and	
  provided	
  the	
  sample	
  depth,	
  bulk	
  density,	
  and	
  total	
  organic	
  carbon	
  (%	
  or	
  g	
  

per	
  kg)	
  or	
  provided	
  the	
  organic	
  carbon	
  measurements	
  in	
  kg	
  per	
  m2.	
  Only	
  six	
  papers	
  were	
  

retained,	
  none	
  of	
  which	
  provided	
  data	
   for	
  Belize.	
  The	
  six	
  papers	
  contained	
  the	
  necessary	
  

data	
  for	
  23	
  study	
  sites.	
  For	
  each	
  publication,	
  we	
  extracted	
  the	
  following	
  variables:	
  latitude,	
  

species,	
  sample	
  depth,	
  bulk	
  density,	
  and	
  total	
  organic	
  carbon.	
  	
  	
  

We	
   analyzed	
   the	
   relationship	
   between	
   total	
   organic	
   carbon	
   and	
   latitude	
   to	
  

determine	
  if	
   total	
  organic	
  carbon	
  decreased	
  with	
   increasing	
   latitude.	
   	
  Figure	
  7	
  shows	
  our	
  

results,	
   which	
   indicate	
   a	
   linear	
   relationship	
   between	
   latitude	
   and	
   belowground	
   carbon	
  

storage.	
   	
   The	
   group	
   of	
   data	
   points	
   roughly	
   between	
   latitudes	
   25	
   to	
   27	
   are	
   from	
   studies	
  

completed	
   in	
   Florida,	
   USA,	
   while	
   those	
   between	
   latitudes	
   18	
   and	
   20	
   are	
   from	
   studies	
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completed	
   in	
  Mexico.	
   	
   The	
   red	
   line	
   signified	
   the	
   latitude	
   of	
   Turneffe	
   Atoll,	
   an	
   atoll	
   with	
  

mangrove	
  habitat	
  used	
  as	
  our	
  study	
  site	
  in	
  later	
  parts	
  of	
  this	
  project.	
  

	
  	
  	
   	
  Figure	
  7.	
  Belowground	
  carbon	
  storage	
  in	
  Caribbean	
  mangroves.	
  

Using	
  this	
  linear	
  relationship,	
  it	
  can	
  be	
  estimated	
  that	
  9.4	
  teragrams	
  (Tg)	
  are	
  stored	
  

in	
   the	
   belowground	
   blue	
   carbon	
   pool	
   in	
   Belize;	
   however,	
   this	
   value	
   comes	
   with	
   a	
   high	
  

degree	
  of	
  uncertainty	
  that	
  necessitates	
  in-­‐country	
  mangrove	
  blue	
  carbon	
  sampling.	
  

3.2.2	
  The	
  Coastal	
  Blue	
  Carbon	
  Guidebook	
  

The	
  Blue	
  Carbon	
  Initiative	
  is	
  a	
  global	
  program	
  with	
  Conservation	
  International,	
  the	
  

International	
   Union	
   for	
   the	
   Conservation	
   of	
   Nature,	
   and	
   the	
   Intergovernmental	
  

Oceanographic	
   Commission	
   of	
   the	
   United	
   Nations	
   Educational,	
   Scientific,	
   and	
   Cultural	
  

Organization.	
  The	
  objective	
  of	
   this	
  program	
   is	
   to	
   restore	
  and	
  sustainably	
  use	
  coastal	
  and	
  

marine	
   ecosystems	
   for	
   the	
   purpose	
   of	
   mitigating	
   climate	
   change	
   (The	
   Blue	
   Carbon	
  

Initiative).	
  In	
  2014,	
  this	
  group	
  published	
  the	
  Coastal	
  Blue	
  Carbon	
  guidebook	
  (Howard	
  et	
  al.	
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2014),	
   providing	
   guidelines	
   for	
   “assessing	
   carbon	
   stocks	
   and	
   emissions	
   factors	
   in	
  

mangroves,	
  tidal	
  salt	
  marshes,	
  and	
  seagrass	
  meadows.”	
  

Based	
   on	
   the	
   available	
   data,	
   the	
   current	
   extent	
   of	
   Belizean	
   mangroves,	
   the	
  

guidebook	
  was	
  used	
   to	
  make	
  a	
  Tier	
  One	
  estimate	
  of	
  mangrove	
  blue	
  carbon	
  storage.	
  This	
  

estimate	
   is	
   based	
   on	
   globally	
   averaged	
   carbon	
   stock	
   estimates	
   for	
  mangrove	
   ecosystems	
  

and	
  has	
  a	
  high	
  degree	
  of	
  uncertainty	
  (Howard	
  et	
  al.	
  2014).	
  These	
  guidelines	
  estimate	
  that	
  

each	
  hectare	
  of	
  mangrove	
  ecosystem	
  contains	
  386	
  megagram	
  (Mg)	
  per	
  ha	
  (Howard	
  et	
  al.	
  

2014).	
   Applying	
   this	
   value	
   to	
   the	
   current	
   extent	
   data,	
   it	
   is	
   estimated	
   that	
   approximately	
  

23.3	
  Tg	
  of	
  blue	
  carbon	
  are	
  stored	
  in	
  the	
  mangrove	
  forests	
  of	
  Belize.	
  

3.2.3	
  Literature	
  Estimate	
  

In	
  2013,	
  Adame	
  and	
  colleagues	
  quantified	
  mangrove	
  ecosystem	
  carbon	
  stocks	
  (Mg	
  

per	
  ha)	
  for	
  three	
  different	
  types	
  of	
  mangroves:	
  tall	
  mangroves,	
  medium	
  height	
  mangroves,	
  

and	
  dwarf	
  mangroves;	
   and	
   four	
  different	
   types	
  of	
   carbon	
   storage:	
   aboveground	
  biomass,	
  

belowground	
  biomass,	
  downed	
  wood	
  and	
  soil	
  organic	
  carbon	
  (OC).	
  This	
  study	
  concluded	
  

that	
  in	
  the	
  Mexican	
  Caribbean’s	
  karstic	
  landscape,	
  tall	
  mangroves	
  have	
  the	
  highest	
  C	
  stocks	
  

(987±338).	
   Medium	
   mangroves	
   had	
   the	
   next	
   highest	
   C	
   stocks	
   (623±41)	
   and	
   dwarf	
  

mangroves	
  had	
  the	
  smallest	
  C	
  stocks	
  (381±52)	
  (Adame	
  et	
  al.	
  2013).	
  

These	
   estimates	
   were	
   applied	
   to	
   the	
   mangrove	
   extent	
   and	
   composition	
   data	
   for	
  

Belize	
   to	
  provide	
   another	
  blue	
   carbon	
  estimate:	
   there	
   are	
   approximately	
  29.6	
  Tg	
  of	
   blue	
  

carbon	
  stored	
  in	
  the	
  mangrove	
  forests	
  of	
  Belize.	
  Figure	
  8	
  below	
  shows	
  the	
  composition	
  of	
  

the	
  entire	
  mangrove	
  blue	
  carbon	
  stock	
  over	
  time.	
  Dwarf	
  mangroves	
  in	
  Belize,	
  despite	
  most	
  

likely	
  having	
  the	
  lowest	
  carbon	
  storing	
  capacity	
  of	
  the	
  three	
  mangrove	
  types,	
  contains	
  the	
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majority	
   of	
   the	
   carbon	
   stock.	
   This	
   is	
   not	
   surprising,	
   given	
   that	
   that	
   dwarf	
  mangroves	
   in	
  

Belize	
  account	
  for	
  55%	
  of	
  all	
  mangrove	
  coverage.	
  

	
  
Figure	
  8.	
  Belize’s	
  mangrove	
  carbon	
  stocks	
  (Adame	
  et	
  al.	
  2013,	
  Cherrington	
  et	
  al.	
  2010,	
  Emil	
  
Cherrington,	
  personal	
  correspondence,	
  July	
  2nd	
  2014)	
  
	
  
The	
  variation	
   in	
   estimates	
   from	
   the	
   first	
   three	
  approaches	
  emphasizes	
   the	
   critical	
  

need	
  to	
  obtain	
  Belize-­‐specific	
  mangrove	
  blue	
  carbon	
  estimates	
   from	
  in-­‐country	
  sampling.	
  

The	
  final	
  approach	
  was	
  a	
  preliminary	
  sampling	
  study	
  to	
  do	
  just	
  that.	
  

2.2.4	
  Field	
  Study	
  

To	
   obtain	
   more	
   accurate	
   preliminary	
   blue	
   carbon	
   stock	
   estimates	
   for	
   Belize’s	
  

mangrove	
  forests,	
  a	
  field	
  study	
  was	
  undertaken	
  on	
  Turneffe	
  Atoll.	
  Turneffe	
  Atoll	
  is	
  located	
  

32	
  kilometer	
  (km)	
  east	
  of	
  Belize	
  City.	
  It	
   is	
  part	
  of	
  the	
  Mesoamerican	
  Barrier	
  Reef	
  System,	
  

and	
  is	
  within	
  a	
  marine	
  reserve	
  co-­‐managed	
  by	
  the	
  Turneffe	
  Atoll	
  Sustainability	
  Association	
  

with	
  the	
  Belize	
  Fisheries	
  Department.	
  The	
  atoll	
  has	
  large	
  expanses	
  of	
  intact	
  mangroves	
  and	
  

seagrass	
   beds	
   that	
   have	
   high	
   potential	
   for	
   blue	
   carbon.	
   The	
   Environmental	
   Research	
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Institute	
  (ERI)	
  of	
  the	
  University	
  of	
  Belize	
  has	
  a	
  long	
  term	
  monitoring	
  presence	
  in	
  four	
  study	
  

sites	
  on	
  Turneffe	
  	
  

Figure	
  9.	
  ERI	
  mangrove	
  monitoring	
  sites	
  (Ivanna	
  Blanco,	
  personal	
  correspondence,	
  March	
  6th	
  2015)	
  

Atoll	
  and	
  recently	
  commenced	
  monitoring	
  of	
  a	
  fifth	
  site.	
  Calabash,	
  North	
  East	
  Turneffe,	
  and	
  

Zone	
   V	
  Mangrove	
   are	
   sites	
   that	
   are	
   located	
   on	
   the	
   Eastern	
   coast	
   (windward),	
   and	
  West	
  

Turneffe	
  and	
  North	
  West	
  Turneffe	
  are	
  on	
   the	
  western	
  coast	
   (leeward).	
  Each	
  of	
   the	
  study	
  

sites	
   has	
   three	
   mangrove	
   plots	
   that	
   each	
   measures	
   10	
   meters	
   by	
   10	
   meters	
   in	
   area.	
  

Annually,	
  ERI	
  collects	
  monitoring	
  data	
  at	
  these	
  study	
  sites	
  (methodology	
  from	
  Aheto	
  et	
  al.	
  

2011).	
   This	
   study	
   used	
   the	
   2014	
   data	
   to	
   estimate	
   the	
   mangrove	
   aboveground	
   biomass	
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carbon	
   pool.	
   Given	
   information	
   from	
   the	
   literature	
   acknowledging	
   that	
   soil	
   carbon	
   is	
  

typically	
   the	
   largest	
   carbon	
   pool	
   in	
   an	
   ecosystem	
   stock	
   (Adame	
   et	
   al.	
   2013),	
   it	
   was	
  

insufficient	
  to	
  evaluate	
  the	
  aboveground	
  biomass	
  alone;	
  thus,	
  a	
  soil	
  carbon	
  pool	
  sampling	
  

study	
  was	
  undertaken	
  in	
  August	
  of	
  2014.	
  	
  

Based	
   on	
   ERI’s	
   monitoring	
   data	
   in	
   2014,	
   there	
   are	
   three	
   mangrove	
   species	
   that	
  

cover	
  Turneffe	
  Atoll:	
  red	
  mangroves	
  (Rhizophora	
  mangle),	
  white	
  mangrove	
  (Laguncularia	
  

racemosa),	
  and	
  black	
  mangrove	
  (Avicennia	
  germinans).	
  Red	
  mangroves	
  make	
  up	
  over	
  70%	
  

of	
   the	
   species	
   composition	
   for	
   Calabash,	
   North	
  West	
   Turneffe,	
   and	
  West	
   Turneffe	
   sites.	
  

Black	
  mangroves	
  are	
  the	
  dominant	
  species	
  on	
  North	
  East	
  Turneffe	
  and	
  Zone	
  V	
  Mangrove	
  

sites	
  at	
  over	
  50%.	
  From	
  our	
  extensive	
  literature	
  research	
  and	
  interviews	
  with	
  wetland	
  and	
  

mangrove	
   specialists,	
   we	
   found	
   no	
   evidence	
   that	
   mangrove	
   species	
   can	
   explain	
   the	
  

variation	
  in	
  carbon	
  storage	
  and	
  sequestration	
  in	
  the	
  soils.	
  

At	
  each	
  study	
  site	
  established	
  by	
  ERI,	
  outside	
  of	
  their	
  monitoring	
  plots,	
  three	
  cores	
  

were	
  taken	
  along	
  a	
  single	
  transect.	
  	
  Samples	
  of	
  5	
  centimeter	
  (cm)	
  in	
  length	
  were	
  collected	
  

at	
  depths	
  of	
  5-­‐10	
  cm,	
  20-­‐25	
  cm,	
  35-­‐45	
  cm,	
  and	
  72.5-­‐77.5	
  cm.	
  Each	
  sample	
  was	
  placed	
  in	
  a	
  

labeled	
  plastic	
  bag	
  and	
  transported	
  in	
  a	
  cooler	
  to	
  the	
  field	
  station	
  where	
  they	
  were	
  frozen	
  

until	
  processing.	
   	
  To	
  determine	
  the	
  bulk	
  density	
  of	
  each	
  sample,	
  they	
  were	
  weighed,	
  then	
  

placed	
  in	
  tin	
  foil	
  containers	
  and	
  oven-­‐dried	
  to	
  a	
  constant	
  mass	
  at	
  60°C	
  for	
  24	
  hours.	
  	
  

𝐵𝑢𝑙𝑘  𝑑𝑒𝑛𝑠𝑖𝑡𝑦   𝐵𝐷   
𝑔
𝑐𝑚! =

𝑀𝑎𝑠𝑠  𝑜𝑓  𝑑𝑟𝑦  𝑠𝑜𝑖𝑙  (𝑔)
𝑉𝑜𝑙𝑢𝑚𝑒  (𝑐𝑚!)

	
  

Following	
   oven-­‐drying	
   and	
   weighing,	
   samples	
   were	
   placed	
   in	
   individual	
   plastic	
   ziplock	
  

bags,	
   then	
   into	
   a	
   Styrofoam	
   cooler	
   for	
   shipping	
   to	
   the	
   University	
   of	
   Florida	
   for	
   further	
  

analysis	
  (please	
  refer	
  to	
  Boby	
  et	
  al.	
  2010	
  for	
  soil	
  carbon	
  analysis	
  methodology).	
  	
  The	
  results	
  

were	
  sediment	
  C	
  storage	
  estimates	
  for	
  the	
  mangroves	
  on	
  Turneffe	
  Atoll.	
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Table	
   1	
   shows	
   the	
   aboveground	
   C	
   content	
   (Mg	
   per	
   ha)	
   from	
   ERI’s	
   aboveground	
  

biomass	
   data,	
   as	
  well	
   as	
   sediment	
   C	
   storage	
   (Mg	
  per	
   ha)	
   from	
   the	
   soil	
   carbon	
   sampling.	
  	
  

These	
   estimates	
  were	
   combined	
  and	
  applied	
   to	
   the	
  Belize-­‐wide	
  mangrove	
  extent	
  data	
   to	
  

obtain	
   the	
   first	
   preliminary	
   estimate	
   of	
   the	
   in-­‐country	
   mangrove	
   blue	
   carbon	
   stock	
   of	
  

Belize:	
  there	
  are	
  approximately	
  13.0	
  Tg	
  of	
  blue	
  carbon	
  stored	
  in	
  Belize’s	
  mangrove	
  forests.	
  	
  	
  

Site	
   Aboveground	
  C	
  content	
  (Mg/ha)	
   Sediment	
  C	
  storage	
  (Mg/ha)	
  

1	
   62.1	
  ±	
  6.32	
   185	
  ±	
  69	
  

2	
   29.9	
  ±	
  8.26	
   184	
  ±	
  17	
  

3	
   48.8	
  ±	
  25.7	
   166	
  ±	
  19	
  

4	
   12.7	
  ±	
  2.04	
   187	
  ±	
  13	
  

5	
   50.3	
  ±	
  6.99	
   147	
  ±	
  28	
  
Table	
  1.	
  The	
  aboveground	
  C	
  content	
  and	
  sediment	
  C	
  storage	
  for	
  each	
  study	
  site.	
  

Figure	
   10	
   shows	
   the	
   carbon	
   stock	
   estimate	
   at	
   each	
   site,	
   as	
   well	
   as	
   the	
   stock	
  

composition	
   (aboveground	
  biomass	
   vs.	
   soil	
   carbon).	
   	
   The	
   soil	
   carbon	
  pool	
  makes	
   up	
   the	
  

majority	
  of	
  the	
  stock.	
  

	
  

Figure	
  10.	
  The	
  mangrove	
  blue	
  carbon	
  stock	
  composition	
  (this	
  study;	
  Ivanna	
  Blanco,	
  personal	
  
correspondence,	
  March	
  6th	
  2015).	
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These	
   results	
   are	
   likely	
   an	
   underestimate.	
   This	
   study	
   only	
   included	
   living	
  

aboveground	
  biomass	
  and	
  belowground	
  soil	
  carbon	
  pools,	
  while	
   the	
   first	
   three	
  estimates	
  

provided	
   in	
   this	
   report	
   included	
   the	
   entire	
   ecosystem	
   blue	
   carbon	
   stock,	
   which	
   is	
  

comprised	
   of	
   the	
   four	
   specific	
   blue	
   carbon	
   pools:	
   living	
   aboveground	
   biomass,	
  

belowground	
  biomass,	
  dead	
  aboveground	
  biomass	
  (e.g.	
  leaf	
  litter	
  and	
  downed	
  wood),	
  and	
  

belowground	
  soil	
  carbon	
  (Howard	
  et	
  al.	
  2014).	
  	
  	
  

4.	
  Objective	
  Two:	
  Economic	
  Perspective	
  

4.1	
  	
  Economic	
  Assessment	
  of	
  Belize’s	
  Mangrove	
  Blue	
  Carbon	
  Stocks	
  

The	
  carbon	
  stored	
  and	
  sequestered	
   in	
  Belizean	
  mangroves	
  have	
  high	
  potential	
   for	
  

providing	
  a	
   financial	
  mechanism	
   to	
   fund	
   for	
  mangrove	
  conservation.	
  To	
  understand	
  how	
  

might	
   a	
   blue	
   carbon	
  offsets	
  project	
   can	
   compete	
  with	
   alternative	
   land	
  uses	
   in	
  Belize,	
   it’s	
  

important	
  to	
  estimate	
  the	
  economic	
  value	
  of	
  Belize’s	
  mangrove	
  blue	
  carbon	
  stocks.	
  Having	
  

an	
   estimate	
   of	
   the	
   economic	
   costs	
   and	
   benefits	
   for	
   a	
   blue	
   carbon	
   offsets	
   program	
   helps	
  

show	
   the	
   net	
   economic	
   value	
   of	
   actions	
   to	
   conserve	
   or	
   enhance	
   mangroves,	
   as	
   well	
   as	
  

identifying	
  winning	
  and	
   losing	
   scenarios.	
  Economic	
  analysis	
  will	
  help	
   show	
  when	
  carbon	
  

payments	
   can	
   justify	
   the	
   cost	
   of	
   changing	
   local	
   behavior	
   and	
   determine	
   how	
   a	
   carbon	
  

payments	
  project	
  might	
  compete	
  with	
  alternative	
  land	
  uses.	
  

4.2	
  	
  Net	
  Present	
  Value	
  (NPV)	
  Analysis	
  to	
  Estimate	
  Blue	
  Carbon	
  Offsets	
  Value	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Based	
  on	
  the	
  preliminary	
  carbon	
  stock	
  estimates	
  and	
  a	
  range	
  of	
  carbon	
  prices,	
  the	
  

gross	
   value	
   of	
   all	
   of	
  Belize’s	
  mangrove	
  blue	
   carbon	
   stock	
   is	
   estimated	
   to	
  worth	
  between	
  

$630	
  million	
  to	
  $3.1	
  billion	
  in	
  this	
  study.	
  This	
  was	
  calculated	
  by	
  applying	
  a	
  range	
  of	
  $5	
  to	
  

$25	
  per	
  ton	
  of	
  CO2	
  equivalent	
  to	
  the	
  mangrove	
  extent	
  of	
  Belize.	
  However,	
   this	
  value	
  does	
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not	
  account	
  for	
  the	
  price	
  to	
  acquire	
  the	
  land	
  for	
  the	
  carbon	
  offsets	
  project,	
  costs	
  to	
  establish	
  

and	
  maintain	
  the	
  project,	
  or	
  the	
  costs	
  to	
  assess	
  and	
  monitor	
  the	
  carbon	
  stock.	
  	
  

A	
  net	
  present	
  value	
  (NPV)	
  analysis	
  was	
  used	
  to	
  determine	
  the	
  economic	
  feasibility	
  

of	
   a	
   blue	
   carbon	
   offsets	
   project	
   under	
   certain	
   conditions.	
   This	
   tool	
   calculates	
   the	
   future	
  

values	
  of	
  upfront	
  and	
  annual	
  costs	
  and	
  benefits	
  in	
  present	
  value.	
  The	
  parameters	
  required	
  

for	
   the	
   NPV	
   analysis	
   include	
   carbon	
   credit	
   revenue,	
   project	
   establishment	
   costs,	
   annual	
  

project	
   management	
   costs,	
   land	
   acquisition	
   costs	
   (See	
   Table	
   2).	
   To	
   obtain	
   the	
   value	
   for	
  

carbon	
  credit	
   revenue,	
  we	
  needed	
   to	
  know	
  the	
  baseline	
  annual	
   carbon	
  emission	
   (Bt),	
   the	
  

carbon	
  emission	
  allowed	
  under	
  the	
  project	
  (Yt),	
  and	
  carbon	
  prices.	
  The	
  baseline	
  emission	
  is	
  

the	
   annual	
   carbon	
   emission	
   from	
   mangrove	
   deforestation,	
   which	
   is	
   estimated	
   from	
  

calculating	
  the	
  average	
  annual	
  mangrove	
  deforestation	
  rate	
  from	
  Cherrington’s	
  mangrove	
  

coverage	
   map.	
   Using	
   the	
   mangrove	
   coverage	
   from	
   1980s	
   to	
   2014,	
   we	
   calculated	
   the	
  

average	
   annual	
   mangrove	
   deforestation	
   rate	
   to	
   be	
   0.18%	
   (Emil	
   Cherrington,	
   personal	
  

correspondence,	
   July	
  2nd	
  2014).	
  From	
  our	
   interviews	
  with	
  stakeholders,	
  we	
   learned	
  that	
  

mangrove	
   forests	
   are	
   cut	
   and	
  burned	
  when	
   they	
  are	
   cleared.	
   In	
  our	
   analysis,	
  we	
  assume	
  

100%	
  of	
  the	
  biomass	
  cleared	
  are	
  immediately	
  released	
  into	
  the	
  atmosphere.	
  The	
  biomass	
  

conversion	
  to	
  CO2	
  was	
  estimated	
  using	
  Adame	
  et	
  al.	
  (2013)	
  values	
  for	
  mangrove	
  ecosystem	
  

carbon	
   content	
   for	
   tall,	
  medium	
  height,	
   and	
   dwarf	
  mangroves,	
  which	
   included	
   carbon	
   in	
  

aboveground	
  and	
  belowground	
  biomass,	
  felled	
  wood,	
  and	
  soil.	
  Carbon	
  values	
  (Pt)	
  used	
  for	
  

the	
  analysis	
  range	
  from	
  $5	
  to	
  $45	
  per	
  ton	
  of	
  CO2	
  equivalent.	
  The	
  creditable	
  carbon	
  (Ct)	
   is	
  

the	
  difference	
  between	
  the	
  baseline	
  annual	
  carbon	
  emission	
  and	
  carbon	
  emission	
  allowed	
  

under	
   the	
   project,	
   or	
   Ct	
   =	
   Bt	
   -­‐	
   Yt.	
   The	
   credit	
   revenue	
   (Rt)	
   is	
   the	
   multiplication	
   between	
  

carbon	
  payments	
  and	
  carbon	
  credits,	
  or	
  Rt	
  =	
  Pt	
  -­‐	
  Ct.	
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Parameter	
   Symbol	
   Source	
   Value	
  
	
  Baseline	
  annual	
  C	
  emission	
  
(tCO2e)	
  

	
  Bt	
   	
  0.18%	
  from	
  Cherrington	
   5,458.00	
  

	
  C	
  emission	
  in	
  policy	
  mitigation	
  
(tCO2e)	
  

	
  Yt	
   	
  Protect	
  loss	
  from	
  perpetuity	
   0	
  

	
  Credit	
  (tCO2e)	
   	
  Ct=	
  Bt	
  -­‐	
  Yt	
   	
  	
   5,458.00	
  

	
  Credit	
  Revenue	
  ($)	
   	
  Rt=	
  Pt*Ct	
  

	
  Pt	
  =	
  $5/tCO2e	
   27,289.98	
  
	
  Pt	
  =	
  $10/tCO2e	
   54,579.95	
  
	
  Pt	
  =	
  $15/tCO2e	
   81,869.93	
  
	
  Pt	
  =	
  $25/tCO2e	
   136,449.88	
  
	
  Pt	
  =	
  $30/tCO2e	
   163,739.86	
  
	
  Pt	
  =	
  $45/tCO2e	
   245,609.79	
  

	
  Establishment	
  costs	
  ($/ha),	
  
2009	
  USD	
   232	
   	
  McCrea-­‐Strub	
  et.al	
  (2011)	
   374,303.58	
  

	
  Management	
  ($/ha/yr)	
   25	
   	
  Murray	
  et.al	
  (2013)	
   40,334.44	
  
Table	
  2.	
  List	
  of	
  parameters	
  and	
  values	
  needed	
  for	
  the	
  NPV	
  analysis.	
  
	
  

To	
  assess	
  the	
  potential	
  of	
  a	
  blue	
  carbon	
  offsets	
  project	
  on	
  Turneffe	
  Atoll,	
  we	
  did	
  a	
  

case	
  study	
   in	
  which	
  25%	
  of	
   the	
  mangroves	
  on	
  Turneffe	
  are	
   to	
  be	
  protected	
   in	
  perpetuity	
  

and	
  calculated	
  the	
  NPV	
  of	
  creditable	
  carbon	
  revenue	
  for	
  25	
  years.	
  Using	
  sales	
  values	
  on	
  real	
  

estate	
  websites	
  for	
  land	
  on	
  Turneffe	
  Atoll,	
  we	
  estimated	
  the	
  average	
  value	
  of	
  real	
  estate	
  on	
  

Turneffe	
   Atoll.	
   The	
   real	
   estate	
  websites	
   did	
   not	
   indicate	
   the	
   status	
   of	
   the	
   land,	
   whether	
  

there	
  are	
  plots	
  of	
  mangrove	
  forests	
  on	
  the	
  property	
  or	
  not.	
  The	
  properties	
  chosen	
  for	
  the	
  

land	
   value	
   estimate	
   had	
   to	
   have	
   the	
   property	
   acreage	
   and	
   sales	
   value	
   on	
   the	
   listing.	
   To	
  

make	
  a	
  preliminary	
  estimate	
  of	
  the	
  real	
  estate	
  value	
  of	
  the	
  mangroves	
  in	
  the	
  case	
  study,	
  we	
  

made	
  an	
  assumption	
   that	
  a	
  hectare	
  of	
   land	
  on	
  Turneffe	
   costs	
  $46,700.	
  Hence,	
   it	
  will	
   cost	
  

about	
  $75	
  million	
  to	
  acquire	
  a	
  quarter	
  of	
  Turneffe’s	
  mangroves.	
  	
  

We	
  ran	
  two	
  scenarios,	
  where	
  one	
  included	
  all	
  of	
  the	
  parameters	
  and	
  the	
  other	
  one	
  

included	
  all	
  of	
  the	
  parameters	
  but	
  the	
  land	
  acquisition	
  costs.	
  We	
  used	
  literature	
  values	
  to	
  

estimate	
   the	
   startup	
   and	
   annual	
   project	
   costs	
   for	
   a	
   blue	
   carbon	
   offsets	
   project.	
  McCrea-­‐

Strub	
  et	
  al.	
  (2011)	
  estimated	
  that	
  it	
  would	
  require	
  $370,000	
  in	
  startup	
  costs	
  and	
  Murray	
  et	
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al.	
  (2011)	
  estimated	
  $40,000	
  in	
  annual	
  costs.	
  These	
  costs	
  will	
  vary	
  depending	
  on	
  numerous	
  

factors,	
   such	
   as	
   which	
   market	
   the	
   carbon	
   offset	
   credits	
   are	
   sold	
   in,	
   accessibility	
   to	
  

mangrove	
  sites,	
  costs	
  for	
  soil	
  carbon	
  field	
  assessment	
  and	
  lab	
  analysis.	
  	
  

4.3	
  	
  Turneffe	
  Atoll	
  Case	
  Study	
  Results	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
  case	
  study	
  to	
  protect	
  25%	
  of	
  the	
  mangroves	
  on	
  Turneffe	
  Atoll	
  shows	
  that	
  a	
  blue	
  

carbon	
   offsets	
   project	
   cannot	
   outcompete	
   coastal	
   development	
   once	
   the	
   cost	
   to	
   acquire	
  

land	
   for	
  project	
   is	
   included	
   in	
   the	
  analysis.	
  However,	
   the	
  scenario	
  without	
  accounting	
   for	
  

land	
  acquisition	
  costs	
  shows	
  that	
  carbon	
  prices	
  need	
  to	
  be	
  greater	
  than	
  $10/tCO2e	
  in	
  order	
  

for	
  the	
  project	
  to	
  be	
  feasible.	
  

	
  
	
  	
   discount	
  rate	
  
C	
  Payments	
  per	
  tCO2e	
   0.015	
   0.05	
   0.1	
  

$5	
   -­‐$76,446,032	
   -­‐$76,359,604	
   -­‐$76,294,161	
  
$10	
   -­‐$75,853,305	
   -­‐$75,947,691	
   -­‐$76,019,159	
  
$15	
   -­‐$75,260,577	
   -­‐$75,535,777	
   -­‐$75,744,157	
  
$25	
   -­‐$74,075,122	
   -­‐$74,711,950	
   -­‐$75,194,152	
  
$30	
   -­‐$73,482,394	
   -­‐$74,300,037	
   -­‐$74,919,150	
  
$45	
   -­‐$71,704,211	
   -­‐$73,064,297	
   -­‐$74,094,144	
  

  Table	
  3.	
  NPV	
  analysis	
  results	
  for	
  scenario	
  with	
  land	
  acquisition	
  cost	
  accounting.	
  
	
  
	
  

	
   discount	
  rate	
  
C	
  Payments	
  per	
  tCO2e	
   0.015	
   0.05	
   0.1	
  

$5	
   -­‐$617,290	
   -­‐$530,862	
   -­‐$465,419	
  
$10	
   -­‐$24,562	
   -­‐$118,948	
   -­‐$190,417	
  
$15	
   $568,166	
   $292,965	
   $84,586	
  
$25	
   $1,753,621	
   $1,116,792	
   $634,590	
  
$30	
   $2,346,349	
   $1,528,705	
   $909,592	
  
$45	
   $4,124,532	
   $2,764,446	
   $1,734,599	
  

  Table	
  4.	
  NPV	
  analysis	
  results	
  for	
  scenario	
  without	
  land	
  acquisition	
  cost	
  accounting.	
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   Figure	
  11.	
  NPV	
  analysis	
  for	
  1.5%	
  without	
  accounting	
  for	
  land	
  acquisition	
  cost.	
  

The	
  negative	
  values	
   in	
   the	
  NPV	
  analysis	
   signify	
   that	
   the	
  particular	
   combination	
  of	
  

factors	
  do	
  not	
  generate	
  enough	
  revenue	
  to	
  sustain	
  the	
  project.	
  There	
  are	
  some	
  scenarios	
  in	
  

which	
   a	
   blue	
   carbon	
   project	
   might	
   not	
   provide	
   adequate	
   funding	
   to	
   support	
   mangrove	
  

conservation.	
  However,	
  there	
  are	
  also	
  a	
  number	
  of	
  scenarios	
  that	
  it	
  would.	
  

4.4	
  	
  Implications	
  for	
  Future	
  Blue	
  Carbon	
  Offsets	
  Project	
  in	
  Belize	
  

The	
  potential	
   for	
  Belize	
  to	
  enter	
  the	
  blue	
  carbon	
  market	
  depends	
  on	
  three	
  factors:	
  

the	
   future	
   risk	
   of	
  mangrove	
   deforestation,	
   price	
   of	
   land	
   acquisition,	
   and	
   success	
   of	
   blue	
  

carbon	
  credits	
  in	
  the	
  carbon	
  markets.	
  	
  The	
  bundling	
  of	
  blue	
  carbon	
  credits	
  with	
  payments	
  

for	
   ecosystem	
   services	
   is	
   a	
   potential	
   avenue	
   worth	
   exploring	
   for	
   future	
   blue	
   carbon	
  

projects.	
  

4.4.1	
  	
  Future	
  risk	
  of	
  mangrove	
  deforestation	
  

We	
  know	
   that	
   the	
   rate	
   of	
  mangrove	
   conversion	
   is	
   increasing	
   from	
   the	
   last	
   couple	
  

years	
   of	
  mangrove	
   extent	
   data,	
   so	
   it	
   is	
   reasonable	
   to	
   assume	
   that	
   the	
   risk	
  will	
   increase.	
  

Belize	
  has	
  lost	
  6%	
  of	
  the	
  country’s	
  total	
  mangrove	
  coverage	
  since	
  1980s	
  (Emil	
  Cherrington,	
  

personal	
   correspondence,	
   July	
   2nd	
   2014).	
   This	
   number	
   is	
   relatively	
   small	
   compared	
   to	
  

y	
  =	
  118546x	
  -­‐	
  1E+06	
  
R²	
  =	
  1	
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mangrove	
   clearing	
   in	
   Southeast	
   Asia,	
   such	
   as	
   Philippines	
   at	
   76%	
   and	
   Vietnam	
   at	
   50%	
  

(Ramos	
  and	
  Eisma	
  Osorio	
  2013;	
  Tang	
  2012).	
  

One	
  of	
  the	
  criterion	
  for	
  a	
  carbon	
  offsets	
  project	
  is	
  to	
  show	
  that	
  there	
  is	
  an	
  immediate	
  

risk	
  of	
  deforestation	
  or	
   release	
  of	
   carbon	
  without	
  a	
   carbon	
  project	
   in	
  place.	
  The	
  revenue	
  

from	
   a	
   carbon	
   project	
   is	
   generated	
   from	
   the	
   protection	
   of	
  mangroves.	
   So,	
   potential	
   blue	
  

carbon	
  projects	
  will	
  need	
  to	
  encapsulate	
  mangrove	
  forests	
  with	
  a	
  high	
  loss	
  rate	
  in	
  order	
  to	
  

maximize	
  the	
  opportunity	
  to	
  generate	
  even	
  more	
  revenue.	
  

4.4.2	
  	
  Cost	
  to	
  Acquire	
  Land	
  for	
  Project	
  

If	
   land	
   for	
   a	
   blue	
   carbon	
  market	
  must	
   be	
  purchased	
   at	
   high	
  prices,	
   then	
   a	
   carbon	
  

market	
  might	
  not	
  be	
  profitable.	
  Through	
  the	
  case	
  study	
  of	
  Turneffe,	
  we	
  found	
  that	
  a	
  blue	
  

carbon	
  offsets	
  project	
  cannot	
  outcompete	
  coastal	
  development.	
  However,	
  land	
  values	
  vary	
  

across	
  Belize	
  and	
  there	
  can	
  be	
  scenarios	
  where	
  land	
  might	
  not	
  have	
  to	
  be	
  purchased	
  to	
  be	
  a	
  

part	
  of	
  a	
  blue	
  carbon	
  payments	
  project.	
  

4.4.3	
  	
  Success	
  of	
  Blue	
  Carbon	
  Credits	
  in	
  the	
  Carbon	
  Market	
  

The	
   carbon	
  market	
   is	
   still	
   relatively	
  new,	
   and	
   the	
  price	
  of	
   carbon	
  depends	
  on	
   the	
  

funding	
   mechanism	
   and	
   climate	
   change	
   policies.	
   There	
   are	
   a	
   dozen	
   of	
   preliminary	
   blue	
  

carbon	
  projects	
  in	
  operation	
  around	
  the	
  world,	
   in	
  stages	
  ranging	
  from	
  completing	
  carbon	
  

stock	
  assessment	
  to	
  identifying	
  potential	
  carbon	
  credit	
  buyers.	
  Carbon	
  credit	
  can	
  be	
  sold	
  in	
  

compliance	
  and	
  voluntary	
  markets.	
  The	
  main	
  difference	
  between	
  the	
   two	
  markets	
   is	
   that	
  

the	
  voluntary	
  market	
  is	
  unregulated	
  –	
  it	
  is	
  outside	
  of	
  the	
  formal	
  framework	
  of	
  compliance	
  

regulations.	
  However,	
   there	
   are	
   recognized	
   international	
   standards	
   that	
   track	
   and	
   verify	
  

carbon	
  credits	
  sold	
  in	
  the	
  voluntary	
  markets.	
  Today,	
  carbon	
  offsets	
  projects	
  are	
  primarily	
  

participating	
   in	
   voluntary	
   markets,	
   where	
   businesses,	
   governments,	
   non-­‐profit	
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organizations,	
   and	
   individuals	
   can	
  buy	
  emission	
   reduction	
   credits	
   to	
   reduce	
   their	
   carbon	
  

footprint.	
  	
  	
  

The	
  price	
   for	
  carbon	
  credits	
   tends	
   to	
  be	
   lower	
   in	
   the	
  voluntary	
  market	
   than	
  those	
  

sold	
   in	
   the	
   compliance	
   market,	
   because	
   there	
   is	
   a	
   lower	
   demand	
   for	
   carbon	
   credits	
   in	
  

voluntary	
  markets.	
  The	
  State	
  of	
  the	
  Voluntary	
  Carbon	
  Markets	
  Report	
  of	
  2014	
  reports	
  that	
  

the	
   historical	
   average	
   price	
   for	
   carbon	
   offsets	
   is	
   $5.9/tCO2e.	
   The	
   transaction	
   volume	
   for	
  

projects	
  reducing	
  emissions	
  from	
  deforestation	
  and	
  forest	
  degradation	
  more	
  than	
  doubled	
  

with	
  an	
  increase	
  in	
  market	
  value;	
  however,	
  the	
  offsets	
  price	
  was	
  traded	
  at	
  a	
  reduced	
  value	
  

of	
  $4.2/tCO2e	
  from	
  $7.4/tCO2e	
  in	
  2012	
  (Ecosystem	
  Marketplace	
  2014).	
  As	
  for	
  compliance	
  

markets,	
   there	
   are	
   national,	
   regional,	
   and	
   international	
   carbon	
   reduction	
   regulation	
   that	
  

regulate	
  the	
  validation	
  and	
  trading	
  of	
  credits.	
  The	
  price	
  of	
  carbon	
  in	
  compliance	
  markets	
  is	
  

volatile.	
   It	
   was	
   $13.60/tCO2e	
   for	
   project-­‐based	
   Certified	
   Emissions	
   Reductions	
   (CER)	
   in	
  

2007,	
  and	
  it	
   is	
  traded	
  for	
  under	
  $0.5/tCO2e	
  in	
  2014	
  (Ecosystem	
  Marketplace	
  2008	
  &	
  EEX	
  

2015).	
  The	
  success	
  of	
  blue	
  carbon	
  credits	
  in	
  the	
  carbon	
  market	
  depends	
  on	
  future	
  climate	
  

mitigation	
  policies.	
  

5.	
  Objective	
  Three:	
  Policy	
  Perspective	
  

This	
   section	
   of	
   the	
   report	
   provides	
   a	
   preliminary	
   assessment	
   of	
   mangrove	
  

conservation	
  in	
  Belize	
  and	
  policies	
  that	
  could	
  promote	
  a	
  reduction	
  of	
  emissions	
  generated	
  

by	
  destruction	
  of	
   vegetation	
   and	
  an	
   increase	
  blue	
   carbon	
   sequestration.	
   It	
   also	
  discusses	
  

potential	
   sources	
   of	
   funding	
   blue	
   carbon	
   initiatives	
   in	
   Belize,	
   potential	
   obstacles	
   to	
  

implementing	
   blue	
   carbon	
   initiatives,	
   and	
   a	
   summary	
   of	
   recommendations	
   for	
   moving	
  

forward	
   with	
   a	
   blue	
   carbon	
   agenda.	
   A	
   literature	
   review	
   coupled	
   with	
   interviews	
   with	
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officials	
  from	
  the	
  Government	
  of	
  Belize,	
  researchers	
  from	
  the	
  field,	
  and	
  non-­‐governmental	
  

organization	
   representatives	
   served	
   to	
   inform	
   the	
   development	
   of	
   this	
   section	
   of	
   the	
  

report.	
  

5.1.	
  Issues	
  Confronting	
  Mangrove	
  Conservation	
  

The	
   greatest	
   issues	
   confronting	
   mangrove	
   conservation	
   in	
   Belize	
   include:	
   (1)	
   a	
  

disjointed	
  legal	
  and	
  policy	
  framework;	
  (2)	
  centralized	
  ministerial	
  power;	
  (3)	
  weak	
  national	
  

capacity;	
  (4)	
  increased	
  issuance	
  of	
  mangrove	
  alteration	
  permits;	
  (5)	
  insufficient	
  funding	
  for	
  

monitoring	
   and	
   enforcement;	
   and	
   (6)	
   government	
   policies	
  which	
   promote	
   deforestation.	
  

The	
  current	
  legal	
  and	
  policy	
  framework,	
  centralized	
  government,	
  and	
  national	
  capacity	
  are	
  

discussed	
  in	
  Sections	
  4.2	
  and	
  4.4.	
  

5.1.1.	
  Issuance	
  of	
  Mangrove	
  Alteration	
  Permits	
  

The	
   Forest	
   Department	
   is	
   responsible	
   for	
   issuing	
   permits	
   for	
   any	
   alteration	
  

(including	
   defoliating	
   and	
   cutting)	
   of	
   mangroves	
   (MNRE	
   2010a).	
   Alterations	
   requiring	
  

dredging	
   or	
   filling	
   can	
   only	
   receive	
   authorization	
   in	
   “exceptional	
   circumstances”	
   (MNRE	
  

2010a).	
  The	
  number	
  of	
  permits	
  issued	
  increased	
  from	
  2000-­‐2007	
  (MNRE	
  2010b);	
  in	
  2008,	
  

the	
  number	
  of	
  permits	
  issued	
  was	
  more	
  than	
  nine	
  times	
  the	
  amount	
  issued	
  in	
  2000	
  (MNRE	
  

2010b).	
  In	
  addition,	
  the	
  majority	
  of	
  permits	
  issued	
  for	
  mangrove	
  trimming	
  involve	
  filling	
  if	
  

not	
  also	
  dredging	
  (MNRE	
  2010b).	
  

Revisions	
  of	
  the	
  laws	
  and	
  regulations	
  protecting	
  mangroves	
  are	
  seen	
  as	
  the	
  number	
  

one	
  solution	
  to	
  this	
  issue	
  as	
  well	
  as	
  strict	
  compliance	
  to	
  these	
  rules	
  and	
  regulations	
  by	
  the	
  

issuers	
  of	
  permits.	
  These	
  solutions	
  are	
  discussed	
  in	
  more	
  detail	
  later	
  in	
  the	
  report.	
  

5.1.2.	
  Insufficient	
  Funding	
  for	
  Monitoring	
  and	
  Enforcement	
  

The	
  lack	
  of	
  funding	
  for	
  monitoring	
  and	
  enforcement	
  to	
  ensure	
  compliance	
  with	
  forest	
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Figure	
  12.	
  Chart	
  showing	
  the	
  number	
  of	
  mangroves	
  cleared	
  with	
  (2012-­‐2014)	
  and	
  without	
  permits	
  (2010-­‐
2014).	
   Source:	
   Forest	
   Department,	
   personal	
   correspondence,	
   July	
   24,	
   2014;	
   Mr.	
   Cherrington,	
   personal	
  
correspondence,	
  July	
  2,	
  2014.	
  
	
  
regulations	
  has	
  resulted	
  in	
  an	
  issue	
  with	
  illegal	
  logging.	
  To	
  determine	
  the	
  extent	
  of	
  illegal	
  

logging,	
   we	
   compared	
   data	
   on	
   permits	
   issued	
   by	
   the	
   Forest	
   Department	
   for	
   mangrove	
  

clearance	
  with	
   actual	
   clearance	
   data.	
   Between	
   2010	
   and	
   2014,	
  when	
   spatial	
   data	
   shows	
  

that	
  over	
  2,000	
  hectares	
  of	
  mangroves	
  have	
  been	
  cleared,	
  data	
  from	
  the	
  Forest	
  Department	
  

indicated	
   that	
  between	
  2012	
  and	
  2014,	
  only	
  about	
  56	
  hectares	
  were	
  cleared	
   legally	
  with	
  

permits	
   (Forest	
   Department,	
   personal	
   correspondence,	
   July	
   24,	
   2014)	
   (See	
   Figure	
   12).	
  

Although	
  it	
  is	
  not	
  known	
  how	
  many	
  hectares	
  were	
  cleared	
  legally	
  between	
  2010	
  and	
  2012,	
  

these	
   available	
   data	
   suggests	
   that	
   the	
   majority	
   of	
   mangroves	
   are	
   cleared	
   illegally.	
   This	
  

trend	
   in	
   illegal	
   logging	
   can	
   be	
   traced	
   further	
   back	
   as	
   well.	
   A	
   study	
   produced	
   by	
   Emil	
  

Cherrington	
   under	
   the	
   CZMAI/ICRAN-­‐MAR	
   project	
   revealed	
   3,600	
   acres	
   of	
   mangroves	
  

were	
  likely	
  cleared	
  from	
  1992	
  to	
  2004,	
  which	
  is	
  an	
  average	
  rate	
  of	
  300	
  acres	
  cleared	
  per	
  

year;	
  this	
  rate	
  is	
  almost	
  2.9	
  times	
  higher	
  than	
  the	
  2007	
  rate	
  show	
  by	
  mangrove	
  alteration	
  

permit	
  data	
   (MNRE	
  2010b).	
  One	
  proposed	
  solution	
   to	
   illegal	
   logging	
  put	
   forth	
   in	
  Belize’s	
  

Mangroves	
  
cleared	
  
without	
  
permits	
  
97%	
  

Cleared	
  with	
  
permits,	
  
2012	
  to	
  
mid-­‐2014	
  

3%	
  

Mangrove	
  Deforestation	
  2010-­‐2014	
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Readiness	
  Preparation	
  Proposal	
  for	
  REDD+	
  (R-­‐PP)	
  is	
  to	
  include	
  sharing	
  of	
  authority	
  at	
  the	
  

local	
  level	
  (MNRE	
  2014).	
  For	
  additional	
  solutions	
  to	
  be	
  put	
  forth,	
  more	
  information	
  on	
  the	
  

causes	
  of	
  illegal	
  logging	
  is	
  necessary.	
  

5.1.3.	
  Government	
  Policies	
  Promoting	
  Deforestation	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Undeveloped	
   private	
   lands	
   are	
   assigned	
   higher	
   land	
   taxes	
   than	
   private	
   lands	
   that	
  

have	
  been	
  developed.	
  This	
  policy	
  incentivizes	
  landowners	
  to	
  clear	
  their	
  land	
  for	
  agriculture	
  

or	
  sell	
  their	
  land	
  to	
  other	
  parties	
  seeking	
  to	
  develop	
  the	
  land	
  (MNRE	
  2014).	
  Land	
  owners	
  

who	
   maintain	
   forests	
   on	
   their	
   private	
   lands	
   are	
   penalized	
   through	
   higher	
   taxes.	
   An	
  

adjustment	
   to	
   the	
   land	
   tax	
   regime	
   will	
   require	
   the	
   approval	
   and	
   cooperation	
   of	
   central	
  

government	
  and	
  the	
  Lands	
  Department	
  (MNRE	
  2014).	
  

5.2.	
  Key	
  Laws,	
  Policies,	
  Agencies,	
  and	
  Actors	
  

This	
   section	
   reviews	
   the	
   relevant	
   laws,	
   policies,	
   agencies,	
   and	
   other	
   actors	
   for	
  

development	
  and	
   implementation	
  of	
  blue	
  carbon	
   initiatives.	
  These	
  parties	
  can	
  be	
  used	
  to	
  

leverage	
  blue	
  carbon	
  activities	
  in	
  Belize	
  and	
  the	
  laws	
  and	
  policies	
  can	
  be	
  revised	
  to	
  support	
  

these	
  initiatives.	
  

5.2.	
  National	
  Laws,	
  Public	
  Policies,	
  Strategies,	
  and	
  Plans	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Hogan	
  and	
  Harston	
  (2008)	
  describe	
  the	
  conservation	
  of	
  terrestrial	
  and	
  marine	
  areas	
  

under	
   Belizean	
   jurisdiction	
   as	
   “undertaken	
   in	
   the	
   context	
   of	
   a	
   relatively	
   uncoordinated	
  

assortment	
   of	
   legislative	
   acts”	
   (p.	
   1).	
   A	
   recent	
   policy	
   analysis	
   (Bood	
   2014)	
   determined	
  

there	
  were	
  24	
  public	
  policies,	
  strategies,	
  and	
  plans	
  and	
  15	
  relevant	
  laws	
  relevant	
  to	
  coastal	
  

and	
   marine	
   health,	
   climate	
   change	
   adaptation,	
   and/or	
   tourism.	
   Of	
   these	
   39	
   documents,	
  

most	
  are	
  also	
  relevant	
  to	
  future	
  blue	
  carbon	
  activity	
  in	
  Belize.	
  The	
  analysis	
  determined	
  that	
  

very	
   few	
   legal	
   documents	
   in	
   Belize	
   consider	
   climate	
   change	
   (Bood	
   2014).	
   The	
   author	
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provides	
  three	
  recommendations	
  to	
  remedy	
  this	
  gap	
  that	
  are	
  directly	
  relevant	
  to	
  mangrove	
  

protection	
   including:	
   (1)	
   revise	
   Coastal	
   Zone	
   Management	
   Act	
   to	
   provide	
   greater	
  

protection	
   to	
   Belize’s	
   coastal	
   habitats;	
   (2)	
   revise	
   the	
   Environmental	
   Impact	
   Assessment	
  

Regulations	
   to	
   ensure	
   the	
   value	
   of	
   the	
   habitats	
   accounts	
   for	
   protection	
   against	
   climate	
  

change	
  effects;	
  and	
  (3)	
  revise	
  Mangrove	
  Regulations	
  to	
  ensure	
  greater	
  protection	
  for	
  these	
  

ecosystems	
  (Bood	
  2014).	
  Some	
  of	
  these	
  recommendations	
  are	
  already	
  being	
  carried	
  out.	
  

The	
   GOB	
   has	
   undertaken	
   initial	
   preparations	
   for	
   review	
   of	
   the	
   current	
   policy	
  

framework	
   for	
   the	
   use	
   of	
   coastal	
   ecosystems,	
  which	
  would	
   be	
   relevant	
   to	
   potential	
   blue	
  

carbon	
   ecosystem	
   protection	
   and	
   enhancement.	
   This	
   process	
   includes	
   finalization	
   of	
   an	
  

Integrated	
   Coastal	
   Zone	
   Management	
   (ICZM)	
   Plan,	
   which	
   would	
   impact	
   blue	
   carbon	
  

ecosystem	
  tenure	
  arrangements.	
  In	
  addition,	
  the	
  Forest	
  Department	
  has	
  begun	
  work	
  with	
  

the	
   Coastal	
   Zone	
   Management	
   Authority	
   and	
   Institute	
   (CZMAI),	
   the	
   Department	
   of	
   the	
  

Environment	
   (DOE),	
   and	
   various	
   non-­‐governmental	
   organizations	
   (NGOs)	
   and	
   research	
  

agencies	
   to	
   revise	
   and	
   finalize	
   draft	
   regulations	
   for	
   mangrove	
   protection	
   (World	
   Bank	
  

2015).	
   Given	
   the	
   current	
   revisions	
   to	
  many	
   relevant	
   policies,	
   it	
   is	
   an	
   ideal	
   time	
   to	
   begin	
  

integrating	
  blue	
  carbon	
  activities	
   into	
  the	
  national	
   legal	
  and	
   institutional	
   framework.	
  The	
  

most	
  relevant	
  policies	
  and	
  laws	
  are	
  discussed	
  below.	
  

The	
  Forest	
  Act	
  and	
  Forests	
  (Protection	
  of	
  Mangroves)	
  Regulations	
  

The	
  Forest	
  Act,	
  passed	
  in	
  1927	
  and	
  revised	
  in	
  2000,	
  is	
  currently	
  under	
  review	
  along	
  

with	
  the	
  Forest	
  Mangrove	
  Protection	
  Regulations	
  via	
  a	
  Global	
  Environment	
  Facility	
  (GEF)-­‐

funded	
  and	
  World	
  Bank	
  implemented	
  project.	
  Under	
  this	
  Act,	
  the	
  Forest	
  Department	
  may	
  

declare	
   any	
   state-­‐owned	
   land	
   to	
   be	
   a	
   forest	
   reserve	
   (Forest	
   Act	
   §	
   3).	
   The	
   Minister	
   can	
  

create	
  regulations	
  prohibiting	
  certain	
  actions	
  within	
  forests	
  reserves	
  including	
  the	
  clearing	
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of	
   land	
   (Forests	
   Act	
   §	
   5).	
   The	
   Forest	
   (Protection	
   of	
   Mangroves)	
   Regulations,	
   which	
   are	
  

under	
  the	
  Act,	
  prohibit	
  any	
  alteration	
  of	
  mangroves	
  in	
  the	
  jurisdictional	
  waters	
  of	
  Belize	
  or	
  

on	
   either	
   private	
   or	
   national	
   lands	
   without	
   first	
   obtaining	
   a	
   permit	
   from	
   the	
   Forest	
  

Department	
  (Hogan	
  &	
  Harston	
  2008).	
  No	
  permit	
  should	
  be	
  issued	
  unless	
  “(a)	
  water	
  quality	
  

shall	
  not	
  be	
  significantly	
  lowered	
  or	
  changed	
  as	
  a	
  result	
  of	
  the	
  proposed	
  alteration;	
  and	
  (b)	
  

the	
  proposed	
  mangrove	
  alteration	
  is	
  not	
  contrary	
  to	
  the	
  public	
  interest,	
  or	
  if	
  the	
  alteration	
  

significantly	
   degrades	
   or	
   changes	
   the	
   environment	
   that	
   such	
   action	
   is,	
   on	
   the	
   whole,	
  

beneficial	
   and	
   in	
   the	
   larger	
   and	
   long-­‐term	
   interest	
   of	
   the	
   people	
   of	
   Belize”	
   (Forests	
  

(Protection	
   of	
   Mangroves)	
   Regulations	
   §	
   5).	
   However,	
   as	
   discussed	
   previously	
   in	
   this	
  

report,	
  a	
  large	
  portion	
  of	
  mangrove	
  clearing	
  happens	
  illegally.	
  Based	
  on	
  information	
  from	
  

informal	
   interviews,	
   there	
   have	
   not	
   been	
   any	
   citations	
   issued	
   for	
   mangrove	
   clearing.	
  

Funding	
  is	
  inadequate	
  for	
  proper	
  monitoring	
  and	
  enforcement	
  (MNRE	
  2010b).	
  

The	
  Forest	
  Policy	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
  Forest	
  Policy	
  is	
  currently	
  under	
  review	
  through	
  the	
  German	
  funded	
  Selva	
  Maya	
  

Program	
  (MNRE	
  2014).	
  As	
  discussed	
  in	
  Belize’s	
  R-­‐PP	
  (MNRE	
  2014),	
  the	
  Vision	
  Statement	
  of	
  

the	
  Draft	
  Revised	
  National	
   Forest	
   Policy	
   is:	
   “State	
   and	
  non-­‐state	
  partners	
   collaboratively	
  

manage	
   the	
   forests	
   of	
   Belize	
   for	
   the	
   protection	
   of	
   fundamental	
   ecological	
   services,	
   the	
  

sustained	
   generation	
   of	
   income	
   and	
   livelihood	
   opportunities	
   from	
   varied	
   innovative	
  

financial	
  strategies	
  and	
  forest	
  usage,	
  and	
  for	
  the	
  promotion	
  and	
  retention	
  of	
  those	
  elements	
  

of	
  our	
  forests	
  that	
  make	
  it	
  an	
  integral	
  part	
  of	
  our	
  cultural	
  and	
  world	
  heritage”	
  (p.	
  59).	
  	
  The	
  

objectives	
   and	
   policy	
   statements	
   of	
   the	
   draft	
   are	
   in	
   accordance	
   with	
   sustainable	
  

development	
   and	
   the	
   Horizon	
   2030	
   Development	
   Strategy	
   (MNRE	
   2014),	
   which	
   is	
  

discussed	
  later	
  in	
  this	
  section.	
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Environmental	
  Protection	
  Act	
  

The	
   Environmental	
   Protection	
   Act	
   of	
   1992	
   is	
   currently	
   under	
   review	
   via	
   a	
   GEF-­‐

funded,	
  World	
  Bank	
   implemented	
  project.	
  This	
  Act	
   is	
   focused	
  primarily	
  on	
  pollution,	
  but	
  

there	
  are	
  sections	
  relevant	
  to	
  mangrove	
  preservation,	
  protection,	
  and	
  improvement	
  as	
  well	
  

as	
  the	
  rational	
  use	
  of	
  mangroves	
  (MNRE	
  2010b).	
  The	
  Act	
  established	
  the	
  DOE,	
  which	
  is	
  the	
  

party	
  responsible	
  for	
  approving	
  EIAs.	
  EIAs	
  are	
  required	
  for	
  specific	
  projects	
  depending	
  on	
  

the	
   location	
   and	
   size	
   of	
   the	
   project	
   (Policy,	
   Legal	
   and	
   Administrative	
   Issues	
   2012).	
  

Examples	
  of	
  projects	
  requiring	
  EIAs	
  include:	
  “coastal	
  land	
  reclamation	
  involving	
  an	
  area	
  of	
  

more	
   than	
   10	
   acres;”	
   “coastal	
   resort	
   facilities	
   or	
   hotels	
   and	
   development	
   of	
   tourist	
   or	
  

recreational	
  facilities	
  on	
  small	
  islands;	
  and	
  infrastructure	
  projects	
  such	
  as	
  yachts/marinas”	
  

(Policy,	
  Legal	
  and	
  Administrative	
  Issues,	
  2012).	
  

National	
  Parks	
  System	
  Act	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
   National	
   Parks	
   System	
   Act	
   of	
   1981	
   was	
   last	
   revised	
   in	
   2003.	
   It	
   is	
   currently	
  

under	
   review	
   via	
   a	
   GEF-­‐funded,	
   United	
   Nations	
   Development	
   Programme	
   (UNDP)	
  

implemented	
  project.	
  Under	
  this	
  Act,	
  the	
  Minister	
  may	
  declare	
  any	
  “specific	
  area	
  of	
  land”	
  to	
  

be	
  a	
  natural	
  monument,	
  a	
  wildlife	
  sanctuary,	
  a	
  nature	
  reserve,	
  or	
  a	
  national	
  park	
  (National	
  

Parks	
   System	
  Act	
   §	
   3.1).	
   Persons	
   are	
   prohibited	
   from	
   disturbing	
   flora	
   or	
   fauna	
  within	
   a	
  

protected	
  area.	
  There	
  are	
  currently	
  16	
  national	
  parks,	
  three	
  nature	
  reserves,	
  seven	
  wildlife	
  

sanctuaries,	
  and	
  five	
  national	
  monuments	
  (Walker	
  and	
  Walker	
  2011).	
  

The	
  Fisheries	
  Act	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Under	
   the	
  Fisheries	
  Act,	
   the	
  Minister	
  may	
  designate	
  a	
   certain	
  area	
   to	
  be	
  a	
  marine	
  

reserve,	
  which	
  affords	
  “special	
  protection	
   to	
   the	
  aquatic	
   flora	
  and	
   fauna”	
  (Fisheries	
  Act	
  §	
  

14).	
  There	
  are	
  currently	
  eight	
  designated	
  marine	
  reserves	
  in	
  Belize.	
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Coastal	
  Zone	
  Management	
  Act	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   As	
  Bood	
  (2014)	
  describes,	
   the	
  Coastal	
  Zone	
  Management	
  Act	
  of	
  1998	
   “promote[s]	
  

sustainable	
   development	
   of	
   coastal	
   and	
   marine	
   areas	
   through	
   [the]	
   coordination	
   of	
  

legislations	
   affecting	
   coastal	
   resources	
   and	
   through	
   building	
   capacity	
   and	
   expertise	
   to	
  

manage	
   said	
   areas”	
   (p.	
   12).	
   	
   It	
   does	
   not	
   address	
   climate	
   change	
   or	
  measures	
   to	
   address	
  

impacts	
   (Bood	
   2014).	
   The	
   Coastal	
   Zone	
   Management	
   Act	
   established	
   the	
   Coastal	
   Zone	
  

Management	
  Authority,	
   the	
  Coastal	
  Zone	
  Management	
   Institute,	
  and	
  an	
  Advisory	
  Council,	
  

each	
  of	
  which	
  is	
  discussed	
  later	
  in	
  this	
  section.	
  

National	
  Integrated	
  Coastal	
  Zone	
  Management	
  Strategy	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
   National	
   Integrated	
   Coastal	
   Zone	
  Management	
   Strategy	
  was	
   revised	
   in	
   2000.	
  

The	
   strategy	
   was	
   formulated	
   through	
   the	
   review	
   of	
   existing	
   data,	
   a	
   public	
   awareness	
  

campaign,	
  and	
  consultation	
  with	
  stakeholders	
  from	
  around	
  the	
  country	
  (MNRE	
  2010b).	
  It	
  

seeks	
   “to	
   ensure	
   economic	
   growth	
   is	
   balanced	
   with	
   sound	
   environmental	
   management	
  

practices	
   (Policy,	
   Legal	
   and	
   Administrative	
   Issues	
   2012)”	
   by	
   promoting	
   the	
   value	
   of	
   the	
  

coastal	
  zone	
  to	
  the	
  public.	
  It	
  outlines	
  some	
  measures	
  to	
  promote	
  sustainable	
  use	
  of	
  coastal	
  

resources,	
  but	
  does	
  not	
  address	
  climate	
  change	
  (Bood	
  2014).	
  

Integrated	
  Coastal	
  Zone	
  Management	
  (ICZM)	
  Plan	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
   ICZM	
   Plan	
   (2013)	
   serves	
   as	
   a	
   guideline	
   for	
   development	
   in	
   the	
   coastal	
   zone	
  

(Government	
  of	
  Belize	
  2011).	
  It	
  attempts	
  to	
  balance	
  conservation	
  ideals	
  with	
  the	
  economic	
  

and	
   social	
   needs	
   of	
   the	
   country	
   by	
   recommending	
   actions	
   that	
   will	
   ensure	
   sustainable	
  

coastal	
  resource	
  use	
  (Bood	
  2014).	
  	
  

National	
  Lands	
  Act	
  

The	
   National	
   Lands	
   Act	
   of	
   1992	
   establishes	
   a	
   framework	
   for	
   managing	
   national	
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lands,	
  applicable	
  to	
  all	
  lands	
  (except	
  Reserved	
  Forest)	
  excluding	
  those	
  already	
  granted	
  and	
  

including	
   all	
   lands	
   obtained	
   by	
   the	
   Government	
   (MNRE	
   2010a).	
   Under	
   this	
   Act,	
   “land	
  

extending	
  seawards	
  from	
  the	
  high	
  water	
  mark	
  of	
  ordinary	
  tides	
  is	
  National	
  Land	
  owned	
  by	
  

the	
  Government	
  of	
  Belize”	
  (Policy,	
  Legal	
  and	
  Administrative	
  Issues,	
  2012).	
  

National	
  Land	
  Use	
  Policy	
  and	
  Integrated	
  Planning	
  Framework	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
  National	
  Land	
  Use	
  Policy	
  and	
  Integrated	
  Planning	
  Framework	
  were	
  endorsed	
  in	
  

2011.	
   These	
   documents	
   guide	
   the	
   development	
   of	
   land	
   resources	
   with	
   an	
   emphasis	
   on	
  

equitable	
  access	
  and	
  distribution	
  of	
  benefits	
  at	
  the	
  local	
  and	
  national	
  level	
  (MNRE	
  2014).	
  	
  It	
  

emphasizes	
  an	
  approach	
  to	
  land	
  management	
  that	
  incorporates	
  the	
  priorities	
  of	
  all	
  sectors	
  

and	
  stakeholder	
  groups	
  while	
  ensuring	
  sustainable	
  use	
  of	
  land	
  resources	
  (MNRE	
  2014).	
  

Protected	
  Areas	
  Conservation	
  Trust	
  Act	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
   Protected	
   Areas	
   Conservation	
   Trust	
   Act	
   established	
   the	
   Protected	
   Areas	
  

Conservation	
  Trust	
  (PACT).	
  This	
  Trust	
  provides	
  funding	
  “for	
  supporting	
  conservation	
  and	
  

promoting	
  environmentally	
  sound	
  management	
  of	
  Belize’s	
  natural	
  and	
  cultural	
  resources”	
  

(Government	
  of	
  Belize	
  2010).	
  It	
  is	
  primarily	
  funded	
  through	
  the	
  collection	
  of	
  a	
  commission	
  

from	
   cruise	
   ship	
   passenger	
   fees	
   and	
   a	
   conservation	
   fee	
   paid	
   by	
   visitors	
   to	
   Belize	
  

(Government	
   of	
   Belize	
   2010).	
   The	
   Trust	
   was	
   accredited	
   as	
   the	
   National	
   Implementing	
  

Entity	
   (NIE)	
   for	
  Belize	
   by	
   the	
  Adaptation	
   Fund	
   in	
   2011,	
  which	
   enables	
   the	
   institution	
   to	
  

directly	
  access	
  Climate	
  Adaptation	
  Funds.	
  A	
  recent	
  joint	
  national	
  report	
  of	
  the	
  Ministry	
  of	
  

the	
  Environment	
   (MNRE),	
   the	
  United	
  Nations	
  Department	
  of	
  Social	
  and	
  Economic	
  Affairs	
  

(UNDESA),	
  and	
  UNDP	
  suggests	
  this	
  accreditation	
  should,	
  at	
  both	
  the	
  national	
  and	
  regional	
  

levels,	
  strengthen	
  Belize’s	
  role	
  in	
  the	
  financing	
  of	
  climate	
  change	
  initiatives	
  (MNRE	
  2012).	
  	
  

Government	
  of	
  Belize	
  Policy	
  on	
  Adaptation	
  to	
  Global	
  Climate	
  Change	
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   The	
  climate	
  change	
  adaptation	
  policy	
  mandates	
  the	
  preparation	
  of	
  adaptation	
  policy	
  

options	
   by	
   relevant	
   government	
   agencies	
   for	
   their	
   sectors.	
   Some	
   specific	
   actions	
   for	
  

relevant	
  agencies	
  include:	
  

● The	
   Coastal	
   Zone	
   Management	
   Authority	
   is	
   requested	
   to	
   1)	
   “prepare	
   adaptation	
  

plans	
   for	
   the	
  coastal	
  zone	
   to	
  address	
   the	
   impacts	
  of	
  climate	
  change,”	
   (p.	
  5)	
  and	
  2)	
  

“maintain	
   the	
   inventory	
   of	
   coastal	
   zone	
   resources	
   developed	
   through	
   the	
   ...	
  

[Caribbean	
  Adaptation	
  to	
  Climate	
  Change	
  (CPACC)]	
  project”	
  (p.	
  5);	
  

● the	
  Department	
  of	
  the	
  Environment	
  is	
  requested	
  to	
  1)	
  “prepare	
  adaptation	
  options	
  

to	
  meet	
   the	
   threats	
  of	
   climate	
  change,”	
   (p.	
  6)	
  and	
  2)	
   “invite	
  project	
  proponents	
   to	
  

address	
  climate	
  change	
  in	
  their	
  Environmental	
  Impact	
  Assessments”	
  (p.	
  6);	
  

● the	
   Fisheries	
   Department	
   is	
   requested	
   to	
   “monitor	
   and	
   protect	
   the	
   nation’s	
   …	
  

mangroves	
  to	
  preserve	
  these	
  important	
  fisheries	
  habitats”	
  (p.	
  7);	
  and	
  

● the	
  Forest	
  Department	
   is	
   requested	
   to	
  1)	
   “explore	
   and	
  promote	
   the	
  opportunities	
  

being	
  developed	
   for	
   forestry	
  projects,	
  which	
  will	
  enable	
   the	
  country	
   to	
  participate	
  

fully	
   in	
   the	
   emerging	
   carbon	
   markets,”	
   (p.	
   7)	
   and	
   2)	
   “monitor	
   and	
   protect	
   the	
  

nation’s	
   forests	
   and	
  watersheds,	
   including	
   our	
  mangroves”	
   (p.	
   7)	
   (Government	
   of	
  

Belize	
  2000).	
  

The	
   climate	
   change	
   adaptation	
   policy	
   also	
   acknowledges	
   the	
   opportunity	
   the	
   forests	
  

present	
   “to	
   participate	
   in	
   the	
   incipient	
   international	
   carbon	
   market	
   through	
   carbon	
  

sequestration	
  projects”	
  (p.	
  7)	
  (Government	
  of	
  Belize	
  2000).	
  

National	
  Climate	
  Change	
  Policy,	
  Strategy	
  and	
  Action	
  Plan	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
  National	
  Climate	
  Change	
  Office	
  (NCCO)	
  is	
  currently	
  initiating	
  the	
  development	
  

of	
   a	
   National	
   Climate	
   Change	
   Policy,	
   Strategy	
   and	
   Action	
   Plan	
   for	
   Belize.	
   This	
   effort	
   is	
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supported	
  by	
  the	
  Caribbean	
  Community	
  Climate	
  Change	
  Center	
  (CCCCC)	
  and	
  funded	
  by	
  a	
  

regional	
   Global	
   Climate	
   Change	
   Alliance	
   (GCCA)	
   project	
   with	
   support	
   from	
   the	
   GEF	
   and	
  

UNDP	
   (MNRE	
   2014).	
   The	
  R-­‐PP	
   (MNRE	
   2014)	
   states	
   this	
   document	
   “will	
   be	
   Belize’s	
   first	
  

overarching	
  strategy	
  to	
  mainstream	
  climate	
  change	
  into	
  development	
  planning	
  and	
  move	
  it	
  

away	
  from	
  being	
  regarded	
  as	
  just	
  an	
  environmental	
  issue”	
  (p.	
  13).	
  It	
  is	
  expected	
  that	
  it	
  will	
  

outline	
  adaptation	
  and	
  mitigation	
  strategies	
  including	
  REDD+.	
  In	
  addition,	
  this	
  project	
  also	
  

entails	
   creation	
   of	
   a	
   policy	
   framework	
   to	
   support	
   the	
   integration	
   of	
   climate	
   and	
  

development	
  planning,	
  policies,	
  and	
  actions	
  across	
  multiple	
  sectors	
  to	
  guide	
  the	
  actions	
  of	
  

the	
  NCCO	
  (MNRE	
  2014).	
  	
  

Horizon	
  2030	
  Long	
  Term	
  Development	
  Framework	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   This	
   document	
   is	
   the	
   country’s	
   national	
   development	
   framework.	
   As	
   described	
  

within	
  the	
  R-­‐PP	
  (MNRE	
  2014),	
  the	
  objective	
  of	
  Horizon	
  2030	
  is	
  to	
  “clearly	
  establish	
  a	
  set	
  of	
  

long-­‐term	
  development	
  goals,	
  targets,	
  and	
  indicators	
  that	
  will	
  guide	
  concerted	
  action	
  by	
  all	
  

stakeholders	
  involved	
  in	
  the	
  development,	
  implementation,	
  and	
  monitoring	
  and	
  evaluation	
  

of	
  both	
  long	
  term	
  and	
  intermediate	
  sector	
  programs	
  and	
  Government’s	
  long	
  and	
  medium-­‐

term	
  development	
  strategies”	
  (p.	
  55).	
  Environmental	
  management	
  is	
  a	
  priority	
  in	
  Horizon	
  

2030.	
  Many	
  of	
   the	
  statements	
  within	
   the	
  Horizon	
  2030	
  (Government	
  of	
  Belize	
  2012)	
  are	
  

consistent	
  with	
  the	
  objectives	
  of	
  REDD+	
  including:	
  

● “The	
   natural	
   environment	
   is	
   valued	
   and	
   protected	
   as	
   the	
   basis	
   for	
   all	
   economic	
  

activity	
   and	
   therefore	
   development	
   planning	
   is	
   based	
   on	
   the	
   principles	
   of	
  

environmental	
  sustainability”	
  (p.	
  9);	
  

● “An	
   effective	
   governance	
   framework	
   that	
   ensures:	
   (i)	
   citizen	
   participation,	
   (ii)	
  

accountability	
  of	
  political	
  leaders	
  and,	
  (iii)	
  effective	
  management	
  of	
  public	
  resources	
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to	
  meet	
  public	
  needs”	
  (p.	
  13);	
  

● “The	
  key	
  economic	
  goals	
  for	
  2030	
  speak	
  to:	
  building	
  economic	
  resilience,	
  promoting	
  

productivity	
  and	
  competitiveness	
  and	
  ensuring	
  the	
  environmental	
  sustainability	
  of	
  

economic	
  activity”	
  (p.	
  26);	
  	
  

● “Support	
  reforestation	
  and	
  sustainable	
  local	
   logging	
  by	
  communities	
  to	
  create	
  jobs	
  

and	
  reduce	
  poverty”	
  (p.	
  28);	
  

● “Implement	
   a	
   comprehensive	
   natural	
   resources	
   and	
   environmental	
   policy	
   and	
  

strategy	
  including	
  planning	
  for	
  climate	
  change	
  and	
  its	
  effects”	
  (p.	
  34);	
  	
  

● “Introduce	
  natural	
  resources	
  accounting	
  into	
  GDP”	
  (p.	
  34);	
  and	
  	
  	
  

● “Provide	
  incentives	
  for	
  reforestation”	
  (p.	
  34).	
  

5.2.2.	
  Federal	
  Agencies	
  

The	
  Government	
  of	
  Belize	
  (GOB)	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
   Cabinet,	
   led	
   by	
   a	
   Prime	
   Minister,	
   is	
   the	
   main	
   executive	
   agency	
   of	
   the	
  

government.	
  There	
  are	
  fifteen	
  Ministries	
  overseen	
  by	
  the	
  Cabinet;	
  of	
  these	
  fifteen,	
  two	
  are	
  

most	
   relevant	
   to	
   blue	
   carbon	
   initiatives	
   including	
   the	
  Ministry	
   of	
   Forests,	
   Fisheries	
   and	
  

Sustainable	
  Development	
  (MFFSD)	
  and	
  the	
  Ministry	
  of	
  Natural	
  Resources	
  and	
  Agriculture	
  

(MNRA).	
  The	
  MFFSD	
  is	
  responsible	
   for	
   the	
  Forest	
  Department,	
   the	
  Fisheries	
  Department,	
  

and	
  the	
  Department	
  of	
  the	
  Environment.	
  As	
  of	
  2012,	
  the	
  MFFSD	
  houses	
  all	
  environmental	
  

and	
  climate	
  change-­‐related	
  initiatives	
  (MNRE	
  2014),	
  which	
  should	
  make	
  implementation	
  of	
  

blue	
   carbon	
   activities	
   simpler	
   and	
   more	
   efficient.	
   The	
   MNRA	
   encompasses	
   land	
   use	
  

management	
  with	
  the	
  agricultural	
  sector	
  and	
  will	
  be	
  an	
  important	
  partner	
  for	
  the	
  MFSSD	
  in	
  

addressing	
   climate	
   change	
   issues	
  with	
   development	
   and	
   implementation	
   of	
   policies	
   and	
  

strategies	
  (MNRE	
  2014).	
  Figure	
  13	
  outlines	
  the	
  primary	
  agencies	
  and	
  ministries	
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Figure	
  13.	
  Structure	
  of	
  primary	
  agencies	
  and	
  ministries	
  responsible	
  for	
  environmental	
  management	
  of	
  
Belize.	
  Figure	
  adapted	
  from	
  Neal	
  &	
  Cho	
  2014.	
  	
  
	
  
responsible	
  for	
  environmental	
  management	
  in	
  Belize.	
  

The	
  Forest	
  Department	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
   Forest	
   Department	
   is	
   responsible	
   for	
   sustainable	
   management	
   and	
  

conservation	
  of	
  forest	
  resources	
  including	
  mangroves	
  (MNRE	
  2010b).	
  The	
  major	
  pieces	
  of	
  

legislation	
   administered	
   by	
   the	
   Department	
   include:	
   the	
   Forest	
   Act,	
   the	
   National	
   Parks	
  

System	
   Act,	
   the	
   Private	
   Forests	
   (Conservation)	
   Act,	
   the	
  Wildlife	
   Protection	
   Act,	
   and	
   the	
  

Protected	
   Areas	
   Conservation	
   Trust	
   Act.	
   The	
   Department	
   also	
   administers	
   the	
   Forest	
  

(Protection	
  of	
  Mangroves)	
  Regulations.	
  The	
  Forest	
  Department	
   is	
   also	
   the	
   focal	
  point	
   for	
  

some	
   international	
   conventions	
   and	
   agreements	
   including	
   the	
   Convention	
   on	
   the	
  

International	
   Trade	
   in	
   Endangered	
   Species	
   of	
   Wild	
   Fauna	
   and	
   Flora	
   (CITES)	
   and	
   the	
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Convention	
   on	
   Wetlands	
   of	
   International	
   Importance	
   Especially	
   as	
   Waterfowl	
   Habitats	
  

(RAMSAR)	
   (MNRE	
   2010b).	
   The	
   Department	
   has	
   been	
   designated	
   the	
   responsible	
   entity	
  

charged	
  with	
  the	
  development	
  of	
  a	
  REDD+	
  program	
  for	
  the	
  country	
  (MNRE	
  2014).	
  

The	
  Fisheries	
  Department	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
  Fisheries	
  Department	
  is	
  responsible	
  for	
  management	
  of	
  the	
  fishing	
  industry	
  and	
  

marine	
   reserves	
   (MNRE	
   2010b).	
   It	
   co-­‐manages	
   most	
   reserves	
   with	
   either	
   the	
   Forest	
  

Department	
  and/or	
  local	
  NGOs.	
  The	
  Department	
  also	
  has	
  the	
  mandate	
  to	
  enforce	
  fisheries	
  

laws	
  and	
  regulations	
  (MNRE	
  2010b).	
  	
  

The	
  Department	
  of	
  the	
  Environment	
  (DOE)	
  

The	
  DOE	
  administers	
  the	
  Environmental	
  Protection	
  Act,	
  which	
  outlines	
  27	
  powers,	
  

duties,	
   and	
   functions	
   the	
   DOE	
   is	
   responsible	
   for	
   (MNRE	
   2010b).	
   The	
   majority	
   of	
   these	
  

responsibilities	
  are	
  focused	
  on	
  pollution,	
  but	
  the	
  Department	
  also	
  has	
  broad	
  enforcement	
  

and	
   regulatory	
   authority	
   for	
   conservation	
   and	
  management	
   of	
   natural	
   resources	
   (MNRE	
  

2010a).	
  The	
  DOE	
  is	
  also	
  empowered	
  to	
  approve	
  EIAs	
  (MNRE	
  2010a).	
  

A	
  report	
  published	
  in	
  2010	
  identified	
  the	
  main	
  challenges	
  facing	
  the	
  DOE	
  include	
  as	
  

inadequate	
   funding	
  and	
  the	
  prevalence	
  of	
  ministerial	
  discretion	
  (MNRE	
  2010b).	
  The	
  DOE	
  

and	
   the	
   Department	
   of	
   Agriculture	
   will	
   be	
   responsible	
   for	
   providing	
   information	
   on	
  

deforestation	
  trends	
  for	
  REDD+	
  readiness	
  activities	
  (MNRE	
  2014).	
  

The	
  Coastal	
  Zone	
  Management	
  Authority	
  &	
  Institute	
  (CZMAI)	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
  CZMAI	
  was	
   established	
   through	
   the	
   1999	
  Coastal	
   Zone	
  Management	
  Act.	
   The	
  

Institute’s	
   main	
   responsibilities	
   include	
   conducting	
   marine	
   research,	
   maintaining	
   a	
   data	
  

center,	
   supporting	
   other	
   agencies	
   involved	
   in	
   coastal	
   zone	
   management,	
   maintaining	
  

coastal	
   monitoring	
   programs,	
   and	
   assisting	
   with	
   preparation	
   of	
   a	
   national	
   coastal	
   zone	
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management	
  plan	
  (MNRE	
  2014).	
  The	
  Authority	
  is	
  responsible	
  for	
  formulating	
  the	
  policies	
  

and	
  regulations.	
  The	
  CZMAI	
  is	
  also	
  mandated	
  to	
  submit	
  an	
  ICZM	
  Plan	
  to	
  be	
  approved	
  by	
  the	
  

House	
  of	
  Representatives	
  and	
  revise	
  it	
  every	
  four	
  years	
  thereafter	
  (Clarke	
  et	
  al.	
  2012).	
  The	
  

CZMAI	
  is	
  viewed	
  as	
  the	
  appropriate	
  party	
  to	
  both	
  assess	
  state	
  and	
  use	
  of	
  coastal	
  resources,	
  

as	
  well	
   as	
   expand	
  monitoring	
   activities	
   (MNRE	
  2010b),	
  which	
  will	
   be	
  necessary	
   for	
   blue	
  

carbon	
  initiatives	
  to	
  proceed	
  in	
  Belize.	
  	
  

Belize	
  National	
  Climate	
  Change	
  Committee	
  (BNCCC)	
  

The	
  BNCCC	
  was	
  established	
   in	
  2011.	
   It	
   is	
  comprised	
  of	
  members	
   from	
  each	
  of	
   the	
  

related	
  Ministries	
  and	
  Agencies	
  of	
  Belize	
  as	
  well	
  as	
  representatives	
  from	
  the	
  private	
  sector,	
  

civil	
  society,	
  and	
  academia	
  (MNRE	
  2014).	
  It	
  advises	
  the	
  government	
  on	
  matters	
  relating	
  to	
  

climate	
   changes,	
   including	
   relations	
   with	
   the	
   UNFCCC	
   and	
   the	
   Kyoto	
   Protocol	
   (MNRE	
  

2014).	
   It	
   is	
   charged	
   with	
   coordinating	
   and	
   implementing	
   all	
   climate	
   change	
   policies,	
  

programs,	
  and	
  activities	
  for	
  the	
  GOB	
  (MNRE	
  2014).	
  Some	
  specific	
  responsibilities	
  include:	
  

● Development	
  of	
  a	
  National	
  climate	
  change	
  policy,	
  strategy	
  and	
  action	
  plan	
  

● Adopt	
   and	
   effect	
   a	
   strategy	
   for	
   the	
   mainstreaming	
   of	
   climate	
   change	
   in	
   national	
  

development	
  plans	
  

● Facilitate	
   Belize’s	
   participation	
   in	
   the	
   UNFCCC	
   and	
   its	
   mechanisms	
   and	
   other	
  

bilateral	
  and	
  multilateral	
  programs	
  and	
  activities;	
  and	
  

● Establish	
  sub-­‐committees	
  as	
  necessary	
  to	
  achieve	
  responsibilities	
  (MNRE	
  2014).	
  

The	
   BNCCC	
   has	
   established	
   a	
   Mitigation	
   Sub-­‐Committee	
   as	
   well	
   as	
   a	
   REDD+	
  

technical	
   expert	
   group	
   under	
   the	
   Mitigation	
   Sub-­‐Committee.	
   Sub-­‐committees	
   are	
  

responsible	
   for	
   developing	
   projects	
   and	
   activities	
   in	
   their	
   area	
   of	
   competence	
   as	
  well	
   as	
  

contributing	
  to	
  the	
  preparation	
  of	
  policy	
  recommendations	
  and	
  implementation	
  initiatives	
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(MNRE	
  2014).	
  Members	
   from	
  the	
  sub-­‐committee	
  can	
  come	
   from	
  within	
  or	
  outside	
  of	
   the	
  

BNCCC,	
  but	
  the	
  chairperson	
  is	
  always	
  a	
  member	
  of	
  the	
  BNCCC	
  (MNRE	
  2014).	
  

Given	
   it	
   is	
  made	
  up	
  of	
  members	
   from	
  all	
   relevant	
  Ministries,	
   the	
  BNCCC	
  has	
  been	
  

tasked	
  with	
  mainstreaming	
  REDD+	
  into	
  broader	
  national	
  strategies.	
  It	
  will	
  also	
  oversee	
  the	
  

Mitigation	
  Sub-­‐Committee’s	
  REDD+	
  initiatives	
  (MNRE	
  2014).	
  This	
  work	
  will	
  also	
  be	
  guided	
  

by	
   the	
  NCCO	
   and	
   the	
   Forest	
  Department.	
   This	
   structure	
   is	
   seen	
   as	
   supportive	
   of	
   REDD+	
  

initiatives	
   as	
   policies	
   and	
   legal	
   arrangements	
   supporting	
   the	
   REDD+	
   strategy	
   can	
   be	
  

designed	
  within	
  the	
  policy	
   framework	
  of	
  relevant	
  Ministries	
   to	
  ensure	
  participation	
   from	
  

all	
   Ministries	
   (MNRE	
   2014).	
   Another	
   advantage	
   of	
   the	
   structure	
   of	
   the	
   BNCCC	
   includes	
  

having	
   the	
   Office	
   of	
   the	
   Prime	
   Minister	
   on	
   the	
   BNCCC	
   so	
   that	
   climate	
   change	
   will	
   gain	
  

greater	
  political	
  attention	
  (MNRE	
  2014).	
  	
  

National	
  Climate	
  Change	
  Office	
  (NCCO)	
  

The	
  NCCO	
  was	
   recently	
   established	
   and	
   acts	
   as	
   the	
   Secretariat	
   of	
   the	
  BNCCC.	
  The	
  

NCCO	
  is	
  currently	
  developing	
  a	
  National	
  Climate	
  Change	
  Policy,	
  Strategy	
  and	
  Action	
  Plan,	
  

which	
  was	
  discussed	
  previously	
  in	
  this	
  report.	
  

5.2.3.	
   Non-­‐Governmental	
   Organizations	
   (NGOs),	
   Community	
   Based	
   Organizations	
   (CBOs)	
   and	
  

Academia	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   There	
  are	
  eighteen	
  NGOs,	
  four	
  CBOs,	
  and	
  two	
  academic	
  institutions	
  identified	
  in	
  the	
  

R-­‐PP	
   Proposal	
   as	
   key	
   partners	
   and/or	
   actors	
  with	
   REDD+	
  work	
   in	
   Belize	
   (MNRE	
   2014).	
  

Many	
   of	
   the	
   NGOs	
   could	
   be	
   partners	
   with	
   blue	
   carbon	
   work	
   in	
   Belize	
   as	
   well.	
   Coastal	
  

communities	
  and	
  CBOs	
  will	
  need	
  to	
  be	
  identified	
  for	
  blue	
  carbon	
  work.	
  Some	
  of	
  the	
  most	
  

likely	
  partners	
  are	
  outlined	
  in	
  Table	
  5.	
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Organization	
   Description	
  

	
  
	
  
	
  
Association	
  for	
  
Protected	
  Areas	
  
Management	
  
Organization	
  (APAMO)	
  
	
  
	
  
	
  

APAMO	
  is	
  an	
  association	
  of	
  non-­‐governmental	
  protected	
  areas	
  
management	
  organizations	
  that	
  advocates	
  for	
  the	
  sustainability	
  and	
  
improved	
  management	
  of	
  Belize's	
  protected	
  areas	
  system.	
  APAMO	
  is	
  
currently	
  comprised	
  of	
  14	
  founding	
  members.	
  These	
  14	
  non-­‐
governmental	
  and	
  community-­‐based	
  membership	
  agencies	
  are	
  
responsible	
  for	
  the	
  co-­‐management	
  of	
  28	
  protected	
  areas	
  
representing	
  approximately	
  51%	
  of	
  Belize's	
  land	
  and	
  sea	
  currently	
  
under	
  protection,	
  exclusive	
  of	
  forest	
  reserves,	
  and	
  65%	
  of	
  all	
  co-­‐
managed	
  protected	
  areas.	
  

	
  
	
  
Belize	
  Audubon	
  Society	
  
(BAS)	
  

The	
  BAS	
  is	
  a	
  leader	
  in	
  conservation,	
  not	
  only	
  protecting	
  wildlife	
  and	
  
habitat,	
  but	
  also	
  by	
  involving	
  local	
  communities	
  in	
  management	
  to	
  
ensure	
  sustainable	
  use	
  of	
  natural	
  resources,	
  and	
  advocating	
  for	
  
maintaining	
  the	
  integrity	
  of	
  the	
  environment	
  in	
  a	
  growing	
  nation.	
  BAS	
  
is	
  committed	
  to	
  creating	
  a	
  balance	
  between	
  people	
  and	
  the	
  
environment.	
  

	
  
Southern	
  
Environmental	
  
Association	
  (SEA)	
  

SEA's	
  mission	
  as	
  a	
  non-­‐governmental	
  organization	
  is	
  to	
  continuously	
  
work	
  towards	
  improving	
  stewardship	
  and	
  the	
  environmental	
  integrity	
  
of	
  key	
  marine	
  areas	
  in	
  southern	
  Belize	
  through	
  effective,	
  collaborative	
  
protected	
  areas	
  management,	
  community	
  involvement,	
  and	
  strategic	
  
partnerships	
  for	
  the	
  benefit	
  of	
  all	
  stakeholders.	
  

	
  
The	
  Nature	
  
Conservancy	
  (TNC)	
  

TNC	
  was	
  hired	
  as	
  a	
  consultant	
  to	
  assist	
  with	
  REDD+	
  dialogue	
  with	
  
stakeholder	
  groups	
  at	
  the	
  national	
  level.	
  TNC	
  is	
  also	
  a	
  partner	
  in	
  the	
  
Rio	
  Bravo	
  Carbon	
  Sequestration	
  Pilot	
  Project	
  in	
  Belize,	
  which	
  started	
  
in	
  1995.	
  

Environmental	
  
Research	
  Institute,	
  
University	
  of	
  Belize	
  
(ERI-­‐UB)	
  

As	
  the	
  premiere	
  environmental	
  research	
  institute	
  in	
  Belize	
  and	
  highly	
  
respected	
  in	
  the	
  region,	
  ERI	
  provides	
  sound	
  science	
  and	
  creates	
  a	
  
culture	
  of	
  evidence-­‐based	
  decision–making	
  in	
  the	
  public	
  and	
  private	
  
sector	
  in	
  areas	
  relevant	
  to	
  national	
  development.	
  

	
  
World	
  Wildlife	
  Fund	
  
(WWF)	
  

WWF	
  has	
  projects	
  in	
  Belize	
  ranging	
  from	
  work	
  with	
  the	
  management	
  
of	
  MPAs	
  to	
  co-­‐publishing	
  a	
  report	
  with	
  the	
  World	
  Resources	
  Institute	
  
(WRI)	
  on	
  the	
  economic	
  contribution	
  of	
  Belize’s	
  coral	
  reefs	
  and	
  
mangroves.	
  

Table	
  5.	
  Key	
  potential	
  NGO	
  and	
  academic	
  partners	
  for	
  blue	
  carbon	
  initiatives	
  in	
  Belize.	
  Table	
  adapted	
  from	
  
MNRE	
  2014.	
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5.2.4.	
  Regional	
  Actors	
  
	
  	
  
Caribbean	
  Community	
  (CARICOM)	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   CARICOM	
  is	
  an	
  organization	
  of	
   fifteen	
  Caribbean	
  nations	
  and	
  dependencies,	
  one	
  of	
  

which	
   is	
   Belize.	
   It	
   was	
   established	
   to	
   promote	
   cooperation	
   and	
   economic	
   integration	
  

among	
  its	
  members	
  and	
  to	
  coordinate	
  economic	
  policies	
  and	
  development	
  planning	
  (UNEP	
  

2008).	
  Over	
  the	
  past	
  20	
  years,	
  climate	
  change	
  adaptation	
  has	
  become	
  a	
  major	
  emphasis	
  of	
  

CARICOM.	
  It	
  has	
  garnered	
  funding	
  from	
  international	
  sources	
  and	
  implemented	
  a	
  series	
  of	
  

projects	
   including	
   the	
   Mainstreaming	
   Adaptation	
   to	
   Climate	
   Change	
   (MACC)	
   project,	
   of	
  

which	
  Belize	
  was	
  a	
  participating	
  country.	
  This	
  project	
  helped	
  mainstream	
  climate	
  change	
  

adaptation	
   into	
   sectoral	
   and	
   national	
   policies	
   and	
   planning	
   and	
   had	
   a	
   strong	
   public	
  

education	
  and	
  outreach	
  component	
  (UNEP	
  2007).	
  

Caribbean	
  Community	
  Climate	
  Change	
  Centre	
  (CCCCC)	
  

The	
   CCCCC	
   is	
   a	
   regional,	
   legal	
   climate	
   change	
   entity	
   with	
   headquarters	
   in	
   Belize	
  

(UNEP	
  2008).	
  The	
  CCCCC’s	
  role	
  is	
  to	
  serve	
  as	
  the	
  nucleus	
  for	
  climate	
  change	
  issues	
  in	
  the	
  

Caribbean	
   region	
   and	
   to	
   assist	
   with	
   the	
   implementation	
   of	
   regional	
   projects	
   related	
   to	
  

climate	
   change	
   (UNEP	
   2007).	
   The	
   CCCCC	
   also	
   functions	
   as	
   the	
   official	
   clearinghouse	
   for	
  

climate	
   change	
   data	
   and	
   provides	
   policy	
   advice	
   to	
   CARICOM	
   states	
   (UNEP	
   2007).	
   The	
  

CCCCC	
   is	
   providing	
   support	
   to	
   the	
   NCCO	
   for	
   the	
   development	
   of	
   the	
   National	
   Climate	
  

Change	
  Policy,	
  Strategy	
  and	
  Action	
  Plan	
  for	
  Belize	
  (MNRE	
  2014).	
  	
  

5.3.	
  Blue	
  Carbon	
  Policy	
  Options	
  and	
  Assessment	
  

The	
   Blue	
   Carbon	
   Policy	
   Framework	
   2.0	
   (Herr	
   et	
   al.	
   2012),	
   a	
   report	
   based	
   on	
  

discussions	
   of	
   the	
   International	
   Blue	
   Carbon	
   Policy	
   Working	
   Group,	
   outlines	
   options	
   to	
  

incorporate	
   blue	
   carbon	
   into	
   existing	
   policy	
   initiatives.	
   There	
   are	
   five	
   policy	
   objectives	
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discussed	
  in	
  the	
  report.	
  Each	
  is	
  discussed	
  below	
  in	
  the	
  context	
  of	
  Belize	
  and	
  specific	
  actions	
  

are	
  identified	
  that	
  can	
  be	
  taken	
  at	
  the	
  national	
  level	
  to	
  facilitate	
  blue	
  carbon	
  activities.	
  This	
  

is	
  followed	
  by	
  a	
  section	
  on	
  financing	
  options.	
  

5.3.1.	
  Options	
  for	
  the	
  Integration	
  of	
  Blue	
  Carbon	
  Into	
  Existing	
  Policy	
  Initiatives	
  

5.3.1.1.	
   Integrating	
  blue	
  carbon	
   into	
  the	
  policy	
  and	
  financing	
  mechanisms	
  of	
  the	
  UNFCCC	
  and	
  

related	
  funding	
  streams	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   There	
   are	
   a	
   series	
   of	
   incentives	
   under	
   the	
   UNFCCC	
   that	
   already	
   exist	
   supporting	
  

emission	
   removals	
   and	
   reductions	
   from	
   nature-­‐based	
   activities	
   including:	
   Reduced	
  

Emissions	
   from	
   Deforestation	
   and	
   Forest	
   Degradation	
   (REDD+),	
   Nationally	
   Appropriate	
  

Mitigation	
  Actions	
  (NAMAs),	
  and	
  some	
  Land	
  Use,	
  Land-­‐Use	
  Change	
  and	
  Forestry	
  (LULUCF)	
  

activities	
   under	
   the	
   Clean	
  Development	
  Mechanisms	
   (CDM)	
   (Herr	
   et	
   al.	
   2012).	
   Although	
  

coastal	
  ecosystems	
  have	
  been	
  largely	
  left	
  out	
  of	
  UNFCCC	
  related	
  mechanisms,	
  they	
  can	
  be	
  

included	
  in	
  already	
  existing	
  approaches	
  and	
  mechanisms	
  if	
  certain	
  revisions	
  are	
  made.	
  The	
  

Blue	
   Carbon	
   Initiative	
   recommends	
   countries	
   access	
   carbon	
   finance	
   via	
   UNFCCC	
  

mechanisms	
  and	
   relevant	
   funding	
   streams	
   (Herr	
   et	
   al.	
   2012).	
  These	
  mechanisms	
  as	
   they	
  

relate	
  to	
  Belize	
  are	
  discussed	
  below.	
  

REDD+	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Reducing	
   Emissions	
   from	
   Deforestation	
   and	
   Forest	
   Degradation	
   and	
   the	
   Role	
   of	
  

Conservation,	
   Sustainable	
   Management	
   of	
   Forests	
   and	
   Enhancement	
   of	
   Forest	
   Carbon	
  

Stocks	
  in	
  Developing	
  Countries	
  (REDD+)	
  is	
  a	
  climate	
  change	
  mitigation	
  solution	
  that	
  many	
  

initiatives	
  are	
  currently	
  developing	
  and	
  supporting.	
  Two	
  of	
  the	
  most	
  prominent	
  initiatives	
  

include	
  the	
  UN-­‐REDD	
  Programme,	
  hosted	
  by	
  the	
  Food	
  and	
  Agriculture	
  Organization	
  of	
  the	
  

United	
  Nations	
  (FAO),	
  the	
  United	
  Nations	
  Environment	
  Programme	
  (UNEP)	
  and	
  UNDP,	
  and	
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the	
   Forest	
   Carbon	
   Partnership	
   Facility	
   (FCPF),	
   hosted	
   by	
   The	
   World	
   Bank.	
   REDD+	
   is	
   a	
  

mechanism	
  used	
   to	
   create	
   economic,	
   social	
   and	
   environmental	
   incentives	
   for	
   developing	
  

countries	
  to	
  reduce	
  emissions	
  by	
  the	
  economic	
  use,	
  protection	
  and	
  restoration	
  of	
  forests.	
  A	
  

series	
   of	
   sources	
   suggest	
   mangroves	
   matching	
   the	
   description	
   of	
   forest	
   will	
   be	
   most	
  

efficiently	
  addressed	
  and	
  financed	
  through	
  REDD+	
  (e.g.	
  Gordon	
  et	
  al.	
  2011;	
  O’Sullivan	
  et	
  al.	
  

2011;	
  Lawrence	
  2012;	
  and	
  Thomas	
  2014).	
  Ullman	
  and	
  colleagues	
  (2013)	
  consider	
  REDD+	
  

to	
   be	
   a	
   progenitor	
   of	
   blue	
   carbon.	
  Most	
  mangroves	
   are	
   categorized	
   as	
   forests;	
   therefore,	
  

they	
   would	
   be	
   suitable	
   for	
   inclusion	
   in	
   REDD+	
   and	
   the	
   restoration	
   or	
   protection	
   of	
  

mangroves	
   should	
   generate	
   carbon	
  offsets	
   (Ullman	
   et	
   al.	
   2013).	
   	
   In	
   addition,	
  REDD+	
  has	
  

studied	
   and	
   addressed	
  many	
   of	
   the	
   concepts	
   required	
   of	
   blue	
   carbon	
   policies	
   including	
  

leakage,	
  permanence,	
  and	
  additionality	
  and	
  the	
  national-­‐accounting	
  approach	
  (Ullman	
  et	
  al.	
  

2013).	
  

There	
   are	
   some	
   challenges	
   to	
   including	
   blue	
   carbon	
   into	
   the	
   REDD+	
   framework.	
  

First	
   off,	
   mangroves	
   store	
   approximately	
   49%	
   to	
   98%	
   of	
   their	
   carbon	
   belowground	
  

(Donato	
   et	
   al.	
   2011),	
   which	
   would	
   require	
   additional	
   development	
   of	
   the	
   soil-­‐carbon	
  

component	
   of	
   offsets	
   (Ullman	
   et	
   al.	
   2013).	
   As	
   a	
   result,	
   it	
   is	
   unlikely	
   any	
   scale	
   could	
   be	
  

achieved	
   on	
  blue	
   carbon	
   investments	
   unless	
   future	
  REDD+	
  protocols	
   include	
   soil	
   carbon	
  

(Herr	
   et	
   al.	
   2012).	
   In	
   addition,	
   it	
   is	
   improbable	
   that	
   REDD+	
   will	
   ever	
   include	
   intertidal	
  

marshes	
  or	
  seagrasses	
  (Ullman	
  et	
  al.	
  2013).	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Belize	
   has	
   already	
   made	
   progress	
   in	
   the	
   implementation	
   of	
   a	
   REDD+	
   framework	
  

(Neal	
  and	
  Cho	
  2014).	
  Belize	
  does	
  not	
  currently	
  have	
  a	
  UN-­‐REDD	
  National	
  Programme	
  and	
  

is	
  not	
  a	
  partner	
  country.	
  However,	
  Belize	
  is	
  one	
  of	
  47	
  developing	
  countries	
  selected	
  by	
  the	
  

FCPF	
  as	
  REDD+	
  country	
  participants.	
  	
  The	
  FCPF	
  is	
  a	
  worldwide	
  partnership	
  of	
  civil	
  society,	
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businesses,	
  governments,	
  and	
  Indigenous	
  Peoples	
  focused	
  assisting	
  developing	
  countries	
  in	
  

their	
  REDD+	
  activities	
   (FCPF	
  2015).	
  The	
  FCPF	
  has	
  a	
   fund	
  capital	
  of	
   $850	
  million	
  divided	
  

into	
  two	
  funds:	
  the	
  Readiness	
  Fund	
  and	
  the	
  Carbon	
  Fund	
  (FCPF	
  2015).	
  The	
  Readiness	
  Fund	
  

provides	
   assistance	
   for	
   countries	
   to	
   prepare	
   for	
   REDD+	
   by	
   developing	
   the	
   necessary	
  

systems	
   and	
   policies.	
   	
   In	
   countries	
  with	
   substantial	
   progress	
   towards	
   REDD+	
   readiness,	
  

payments	
   for	
  verified	
  emissions	
  reductions	
   from	
  REDD+	
  will	
  be	
  provided	
  by	
  The	
  Carbon	
  

Fund	
   (FCPF	
   2015).	
   FCPF	
   funds	
   are	
   provided	
   by	
   developed	
   countries,	
   private	
   sector	
  

participants,	
  and	
  NGOs.	
  

In	
   March,	
   2015,	
   Belize	
   submitted	
   a	
   final	
   revised	
   R-­‐PP,	
   which	
   passed	
   the	
  

completeness	
  check	
  by	
  the	
  FCPF	
  Facility	
  Management	
  Team	
  (FMT).	
  Funding	
  of	
  $3.8	
  million	
  

has	
   been	
   allocated	
   to	
   Belize	
   from	
   the	
   FCPF	
   to	
   enable	
   it	
   to	
   move	
   ahead	
   with	
   REDD+	
  

readiness	
   preparation	
   (FCPF	
   2014).	
   The	
   anticipated	
   duration	
   of	
   R-­‐PP	
   implementation	
   is	
  

January	
   2015	
   -­‐	
   December	
   2018;	
   the	
   expected	
   key	
   results	
   include:	
   1)	
   establishment	
   of	
   a	
  

National	
   Reference	
   Scenario	
   based	
   on	
   historical	
   emissions	
   from	
  deforestation	
   and	
   forest	
  

degradation;	
   2)	
   a	
   comprehensive	
   National	
   REDD+	
   strategy	
   that	
   adequately	
   addresses	
  

identified	
   causes	
   of	
   deforestation	
   and	
   forest	
   degradation;	
   and	
   3)	
   a	
   comprehensive,	
   cost	
  

effective	
  monitoring	
   framework	
   for	
  measuring	
   the	
   results	
   from	
  REDD+	
   activities	
   (MNRE	
  

2014).	
  Specific	
  mention	
  of	
  mangroves	
  is	
  limited	
  (four	
  times)	
  in	
  the	
  152-­‐page	
  R-­‐PP.	
  

Within	
  the	
  context	
  of	
  REDD+,	
   the	
  Blue	
  Carbon	
  Policy	
  Framework	
  2.0	
  recommends	
  

developing	
   countries	
   that	
   are	
   currently	
   developing	
   REDD+	
   strategies	
   such	
   as	
   Belize	
   is	
  

integrate	
  mangrove	
  specific	
  activities	
  into	
  national	
  REDD+	
  strategies	
  and	
  readiness	
  plans.	
  

This	
   includes:	
  1)	
   improving	
  mangrove	
  carbon	
  sequestration,	
  emissions,	
  and	
  storage	
  data;	
  

2)	
  identifying	
  drivers	
  of	
  deforestation	
  and	
  degradation	
  in	
  mangroves;	
  and	
  3)	
  developing	
  a	
  



	
  
	
  

44	
  

monitoring	
   system	
   for	
   collecting	
   data	
   consistent	
   with	
   the	
   UNFCCC	
   decisions	
   and	
   IPCC	
  

methods	
  (Herr	
  et	
  al.	
  2012).	
  

NAMAs	
  

Nationally	
   Appropriate	
   Mitigation	
   Actions	
   (NAMAs)	
   are	
   agreed	
   actions	
   taken	
   by	
  

developing	
  countries	
  that	
  reduce	
  emissions	
  (UNFCCC	
  2014a);	
   these	
  voluntary	
  actions	
  are	
  

part	
   of	
   a	
   developing	
   country’s	
   commitments	
   under	
   the	
   terms	
   of	
   the	
   UNFCCC	
   (Thomas	
  

2014).	
   While	
   REDD+	
   activity	
   centers	
   around	
   avoiding	
   emissions	
   through	
   changing	
  

practices,	
  NAMAs	
  center	
  around	
  carbon	
  emissions	
  mitigation	
  (Thomas	
  2014).	
  NAMAs	
  can	
  

be	
  funded	
  through	
  public	
  or	
  private	
  sources	
  (see	
  Table	
  7;	
  Thomas	
  2014).	
  NAMAs	
  may	
  be	
  

defined	
  within	
  two	
  contexts:	
   the	
  National	
  Level	
  and	
  the	
   Individual	
  Action	
  Level	
  (UNFCCC	
  

2014a).	
  At	
  the	
  National	
  Level,	
  NAMAs	
  are	
  “a	
  formal	
  submission	
  by	
  Parties	
  declaring	
  intent	
  

to	
  mitigate	
  greenhouse	
  gas	
  emissions	
  in	
  a	
  manner	
  commensurate	
  with	
  their	
  capacity	
  and	
  in	
  

line	
  with	
  their	
  national	
  development	
  goals”	
  (UNFCCC	
  2014a).	
  To	
  date,	
  57	
  countries	
  as	
  well	
  

as	
   the	
   African	
   Group	
   have	
   submitted	
   NAMAs	
   at	
   the	
   National	
   Level	
   (Figure	
   14)(UNFCCC	
  

2014a).	
  Belize	
  has	
  not	
  communicated	
  NAMAs	
  at	
  the	
  National	
  Level.	
  At	
  the	
  Individual	
  Action	
  

Level,	
  NAMAs	
  are	
   “detailed	
  actions	
  or	
  groups	
  of	
  actions	
  designed	
   to	
  help	
  a	
   country	
  meet	
  

their	
   mitigation	
   objectives	
   within	
   the	
   context	
   of	
   national	
   development	
   goals	
   (UNFCCC	
  

2014a).”	
   These	
   NAMAs,	
   which	
   work	
   towards	
   achieving	
   the	
   objectives	
   of	
   NAMAs	
   at	
   the	
  

National	
   Level,	
   range	
   from	
   sectoral	
   programs	
   or	
   policies	
   to	
   project-­‐based	
   mitigation	
  

actions	
   (UNFCCC	
   2014a).	
   Current	
   NAMAs	
   involve	
   anything	
   from	
   reductions	
   in	
   illegal	
  

logging	
  of	
   forests	
  to	
  the	
  building	
  of	
   low	
  emission	
  schools.	
   Individual	
  Action	
  Level	
  NAMAs	
  

are	
   completed	
   in	
   two	
   stages:	
   preparation	
   (capacity	
   building,	
   data	
   collection,	
   etc.)	
   and	
  

implementation	
  (pilot	
  activities	
  or	
  demonstration)	
  (O’Sullivan	
  et	
  al.	
  2011).	
  NAMAs	
  can	
  be	
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Figure	
  14.	
  Map	
  of	
  countries	
  that	
  have	
  communicated	
  NAMAs	
  at	
  the	
  National	
  Level.	
  Source:	
  UNFCCC	
  2014a.	
  
	
  
financed	
  through	
  either	
  domestic	
  or	
  international	
  public	
  sources	
  (Thomas	
  2014).	
  

While	
   mangrove	
   forests	
   could	
   be	
   included	
   within	
   REDD+	
   action,	
   NAMAs	
   could	
  

include	
  mangrove	
  forests	
  as	
  well	
  as	
  other	
  blue	
  carbon	
  ecosystems	
  such	
  as	
  seagrasses	
  and	
  

non-­‐forest	
  mangroves	
  (O’Sullivan	
  et	
  al.	
  2011).	
  An	
  assessment	
  of	
  blue	
  carbon	
  policy	
  options	
  

conducted	
   by	
   O’Sullivan	
   and	
   colleagues	
   (2011)	
   determined	
   developing	
   blue	
   carbon	
  

projects	
  under	
  NAMAs	
  are	
   the	
  most	
   effective	
  option	
   for	
   increasing	
   the	
  awareness	
  of	
   and	
  

funding	
  for	
  mitigation	
  activities	
  in	
  coastal	
  ecosystems	
  not	
  fitting	
  the	
  definition	
  of	
  a	
  forest.	
  

This	
   report	
   suggests	
   that	
   initial	
   projects	
   in	
   a	
   country	
   in	
   a	
  position	
   such	
   as	
  Belize	
   should	
  

focus	
   on	
   readiness	
   activities	
   including	
   data	
   collection,	
   measurement	
   and	
   reporting	
  

methods,	
  studies	
  on	
  baseline	
  emission	
  levels,	
  and	
  funding	
  for	
  the	
  design	
  of	
  a	
  blue	
  carbon	
  

NAMA	
  (O’Sullivan	
  et	
  al.	
  2011).	
  

The	
   report	
   by	
   O’Sullivan	
   and	
   colleagues	
   (2011)	
   suggests	
   countries	
   with	
  

comprehensive	
   national	
   inventories	
   that	
   “address	
   blue	
   carbon	
   ecosystems	
   in	
   national	
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policies	
  and	
  development	
  plans”,	
  such	
  as	
  Indonesia,	
  Brazil,	
  and	
  Mexico,	
  could	
  begin	
  NAMA	
  

implementation.	
   Belize	
   is	
   further	
   behind	
   than	
   these	
   countries	
   in	
   their	
   institutional	
   and	
  

Measurement,	
  Reporting	
  and	
  Verification	
  (MRV)	
  capacity.	
  According	
  to	
  the	
  NAMA	
  registry,	
  

Belize	
  has	
  not	
  currently	
  prepared	
  any	
  NAMAs	
  to	
  date.	
  However,	
  there	
  has	
  been	
  some	
  work	
  

toward	
  submitting	
  NAMAs	
  in	
  Belize	
  by	
  the	
  NCCO	
  (Gordon	
  2012).	
  This	
  work,	
  however,	
  has	
  

not	
   included	
   a	
   discussion	
   on	
   incorporating	
   blue	
   carbon	
   activities	
   into	
   NAMAs.	
   Some	
  

countries,	
   such	
   as	
   Eritrea,	
   Ghana,	
   and	
   Sierra	
   Leone,	
   have	
   included	
   blue	
   carbon	
   in	
   their	
  

NAMAs.	
  These	
  activities	
  are	
  described	
  in	
  Table	
  6.	
  These	
  NAMAs	
  could	
  act	
  as	
  examples	
  for	
  

Belize	
  to	
  follow	
  should	
  it	
  decide	
  NAMAs	
  are	
  an	
  appropriate	
  policy	
  option.	
  

NAMAs	
   could	
   provide	
   Belize	
   with	
   a	
   funding	
   source	
   while	
   carbon	
   measurement	
  

methodologies	
  improve	
  (O’Sullivan	
  et	
  al.	
  2011).	
  For	
  Belize	
  to	
  proceed	
  in	
  this	
  direction,	
  the	
  

Blue	
   Carbon	
   Initiative	
   recommends	
   developing	
   a	
   national	
   NAMA	
   strategy	
   or	
   plan	
   and	
  

either	
   (1)	
   “develop	
   coastal	
   wetland	
   NAMAs”	
   or	
   (2)	
   “include	
   blue	
   carbon	
   ecosystems	
   in	
  

broader	
  NAMAs”	
  (Herr	
  and	
  Pidgeon	
  2012).	
  After	
  this	
  strategy	
  is	
  developed,	
  Belize	
  will	
  need	
  

to	
  assess	
  the	
  costs	
  to	
  develop	
  and	
  implement	
  blue	
  carbon	
  NAMAs	
  at	
  the	
  national	
  level	
  in	
  	
  

Country	
   NAMAs	
  Incorporating	
  Blue	
  Carbon	
  Activities	
  

Eritrea	
   ❖ Develop	
  and	
  implement	
  projects	
  and	
  programmes	
  for	
  the	
  sustainable	
  
management	
  of	
  biomass	
  resources,	
  forests,	
  and	
  the	
  sea,	
  as	
  well	
  as	
  other	
  
terrestrial,	
  coastal	
  and	
  marine	
  ecosystems.	
  
❖ Develop	
  and	
  elaborate	
  appropriate	
  and	
  integrated	
  plans	
  which	
  are	
  
supportive	
  of	
  both	
  adaptation	
  and	
  mitigation	
  actions	
  for	
  coastal	
  zone	
  
management,	
  water	
  resources,	
  and	
  agriculture.	
  

Ghana	
   ❖ Reference	
  is	
  made	
  to	
  rehabilitation	
  of	
  degraded	
  wetlands.	
  

Sierra	
  Leone	
   ❖ The	
  sustainable	
  management	
  and	
  protection	
  of	
  forest	
  reserves	
  and	
  catchment	
  
areas,	
  including	
  mangroves,	
  and	
  coastal	
  wetlands	
  and	
  inland	
  wetlands.	
  

Table	
  6.	
  Examples	
  of	
  NAMAs	
  incorporating	
  blue	
  carbon	
  activities.	
  Table	
  adapted	
  from	
  O’Sullivan	
  et	
  al.	
  2011.	
  
Original	
  source:	
  FAO	
  2007.	
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order	
   to	
   prepare	
   for	
   implementation	
   (Herr	
   and	
   Pidgeon	
   2012).	
   The	
   Blue	
   Carbon	
   Policy	
  

Framework	
   2.0	
   suggests	
   main	
   components	
   of	
   NAMAs	
   include:	
   	
   demonstration	
   projects,	
  

MRV	
  methodologies,	
  capacity	
  building,	
  reference	
  emission	
   levels,	
  national	
  data	
  collection,	
  

and	
   assessing	
   drivers	
   of	
   loss	
   and	
   degradation	
   (Herr	
   et	
   al.	
   2012).	
   They	
   suggest	
   all	
  

developing	
   country	
   Parties	
   submit	
   information	
   for	
   NAMAs;	
   funding	
   can	
   be	
   accessed	
  

through	
  multilateral	
  and	
  bilateral	
  initiatives	
  for	
  readiness	
  activities	
  and	
  implementation	
  of	
  

NAMAs	
  (Herr	
  et	
  al.	
  2012).	
  

CDM	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   The	
   Kyoto	
   Protocol,	
   an	
   international	
   agreement,	
   sets	
   internationally	
   binding	
  

emission	
   reduction	
   targets,	
   to	
   which	
   signatory	
   Parties	
   are	
   committed	
   (UNFCCC	
   2014b).	
  

The	
  Protocol	
  outlines	
  three	
  market-­‐based	
  mechanisms	
  to	
  help	
  countries	
  meet	
  their	
  targets.	
  

One	
  of	
   these	
  mechanisms,	
   the	
  Clean	
  Development	
  Mechanism	
  (CDM),	
  allows	
  countries	
   to	
  

implement	
   emission-­‐reduction	
   projects	
   in	
   developing	
   nations	
   in	
   order	
   to	
   meet	
   their	
  

emissions	
  targets	
  under	
  the	
  Protocol	
  (UNFCCC	
  2014b).	
  These	
  projects	
  have	
  the	
  potential	
  to	
  

earn	
   saleable	
   certified	
   emission	
   reduction	
   (CER)	
   credits	
   for	
   achieving	
   emissions	
   targets	
  

(UNFCCC	
  2014b).	
  Each	
  credit	
  equates	
  to	
  a	
  tonne	
  of	
  CO2.	
  	
  Reforestation	
  and	
  afforestation	
  of	
  

destroyed	
  mangrove	
  ecosystems	
  are	
  accepted	
  projects	
  through	
  the	
  CDM.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   As	
   of	
   2014,	
   there	
   were	
   three	
   CDM	
   afforestation/reforestation	
   projects	
   underway	
  

(Thomas	
   2014).	
   Two	
   of	
   the	
   projects	
   are	
   funded	
   and	
   primarily	
   implemented	
   by	
   the	
  

Livelihoods	
   Fund,	
   an	
   investment	
   fund	
   supported	
   by	
   private	
   sector	
   companies.	
   The	
  

investors	
  will	
  receive	
  carbon	
  credits	
  from	
  the	
  projects.	
  	
  

5.3.1.2.	
   Integrating	
  blue	
   carbon	
   into	
  other	
   carbon	
   finance	
  mechanisms	
   such	
  as	
   the	
   voluntary	
  

carbon	
  market	
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There	
   are	
   a	
   series	
   of	
   carbon	
   market	
   providers	
   that	
   could	
   include	
   blue	
   carbon	
  

activities	
   (Herr	
   et	
   al.	
   2012).	
   Some	
   of	
   the	
   largest	
   include:	
   the	
   Verified	
   Carbon	
   Standard	
  

(VCS),	
   the	
  Climate	
  Action	
  Reserve,	
   the	
  Gold	
  Standard,	
   and	
   the	
  American	
  Carbon	
  Registry	
  

(ACR).	
   Although	
   blue	
   carbon	
   in	
   not	
   yet	
   a	
   viable	
   market	
   commodity,	
   there	
   are	
   projects	
  

underway	
   that	
   are	
   expected	
   to	
   generate	
   carbon	
   credits	
   (Thomas	
   2014).	
   The	
   European	
  

Union	
  Emissions	
  Trading	
  Scheme	
  (EU	
  ETS),	
  the	
  largest	
  existing	
  cap-­‐and-­‐trade	
  scheme,	
  does	
  

not	
   accept	
   credits	
   from	
   afforestation	
   and	
   reforestation	
   projects,	
   and	
   neither	
   of	
   the	
  

compliance	
  schemes	
  in	
  the	
  United	
  States	
  recognizes	
  credits	
  from	
  wetland	
  projects	
  (Thomas	
  

2014).	
  Given	
  this,	
   it	
   is	
  thought	
  that	
  the	
  voluntary	
  market	
  will	
  be	
  a	
  more	
  attractive	
  option	
  

for	
  blue	
  carbon	
  credits	
  (Thomas	
  2014).	
  However,	
  Ullman,	
  Bilbao-­‐Bastida,	
  and	
  Grimsditch	
  

(2013)	
  argue	
  that	
   the	
  “principle	
  disadvantage	
  of	
   the	
  voluntary	
  market	
   is	
   that	
   it	
  generally	
  

mobilizes	
  much	
  smaller	
  amounts	
  of	
  funding	
  than	
  regulated	
  markets”	
  (p.	
  16).	
  

Under	
  this	
  area	
  of	
  work,	
  the	
  Blue	
  Carbon	
  Policy	
  Framework	
  2.0	
  lists	
  three	
  specific	
  

activities,	
   all	
   of	
   which	
   will	
   need	
   to	
   be	
   undertaken	
   by	
   NGOs,	
   the	
   scientific	
   community,	
  

technical	
   experts,	
   and/or	
   the	
   private	
   sector.	
   These	
   activities	
   include	
   (1)	
   the	
   continued	
  

development	
   of	
   methodologies	
   for	
   mangrove	
   management	
   activities	
   and	
   (2)	
   the	
  

procurement	
  of	
  funding	
  and	
  identification	
  of	
  interested	
  stakeholders	
  for	
  the	
  development	
  

of	
  methodologies	
  (Herr	
  et	
  al.	
  2012).	
  	
  

4.3.1.3.	
  Developing	
  a	
  network	
  of	
  blue	
  carbon	
  demonstration	
  projects	
  	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Field-­‐based	
   demonstration	
   projects	
   are	
   essential	
   for:	
   (1)	
   demonstrating	
   the	
  

importance	
  and	
  viability	
  of	
  blue	
  carbon	
  projects;	
  (2)	
  the	
  development	
  and	
  refining	
  of	
  blue	
  

carbon	
  methodologies;	
  and	
  (3)	
  capacity	
  building	
  within	
  blue	
  carbon-­‐rich	
  countries	
  (Herr	
  et	
  

al.	
   2012).	
   For	
   Belize,	
   this	
   work	
   will	
   entail	
   development	
   of	
   blue	
   carbon	
   demonstration	
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projects	
   that	
  are	
  consistent	
  with	
  verified	
  carbon	
  standard	
   (VCS)	
  methodologies.	
   It	
  would	
  

require	
  collaboration	
  between	
  the	
  government,	
  local	
  NGOs,	
  and	
  international	
  NGOs.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Demonstration	
  projects	
  would	
  provide	
  Belize	
   the	
   opportunity	
   to	
   build	
   capacity	
   at	
  

the	
   local	
   and	
   national	
   level	
   by	
   strengthening	
   appropriate	
   institutions	
   and	
   increasing	
   the	
  

communication	
  and	
  coordination	
  between	
  agencies	
  at	
  the	
  national	
  level	
  (Herr	
  et	
  al.	
  2012).	
  

Herr	
  et	
  al.	
  (2012)	
  suggest	
  projects	
  such	
  as	
  “national	
  coastal	
  carbon	
  assessments,	
  national	
  

revisions	
  and	
  implementation	
  of	
  REDD+	
  strategies,	
  development	
  of	
  coastal	
  carbon	
  NAMAs	
  

and	
  on-­‐the-­‐ground	
  blue	
  carbon	
  conservation,	
  restoration	
  and	
  sustainable	
  use	
  projects”	
  (p.	
  

24).	
  

5.3.1.4.	
  Integrating	
  blue	
  carbon	
  activities	
  into	
  other	
  international	
  and	
  national	
  frameworks	
  and	
  

policies	
  

International	
  	
  	
  

As	
   Herr	
   and	
   colleagues	
   describe,	
   there	
   are	
   several	
   international	
   frameworks	
   that	
  

“raise	
   overall	
   recognition,	
   improve	
   management	
   activities	
   and	
   provide	
   some	
   financial	
  

support	
   for	
   coastal	
   Blue	
   Carbon	
   ecosystems	
   management”	
   (p.	
   25).	
   These	
   include:	
   the	
  

Convention	
   on	
   Biological	
   Diversity	
   and	
   the	
   Ramsar	
   Convention	
   on	
  Wetlands	
   (Herr	
   et	
   al.	
  

2012).	
  Parties	
  can	
  access	
  funds	
  through	
  multilateral	
  and	
  bilateral	
  processes	
  (e.g.	
  GEF)	
  that	
  

support	
  objectives	
  of	
  these	
  frameworks.	
  

National	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Integrating	
  blue	
  carbon	
  into	
  national,	
  sub-­‐national,	
  and	
  sectoral	
  policy	
  frameworks	
  

will	
   expand	
   support	
   for	
   coastal	
   zone	
   management	
   and	
   provide	
   practical	
   measures	
   to	
  

ensure	
  protection	
  of	
  vulnerable	
   coastal	
  ecosystems	
   (Herr	
  et	
  al.	
  2012).	
  Belize	
   is	
   currently	
  

revising	
  or	
  developing	
  a	
  series	
  of	
  policies	
  that	
  will	
  affect	
  coastal	
  ecosystems.	
  Given	
  the	
  time	
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and	
   funds	
   have	
   been	
   allocated	
   to	
   these	
   revisions	
   and	
  developments,	
   it	
   is	
   an	
   appropriate	
  

time	
   to	
   incorporate	
   blue	
   carbon	
   into	
   the	
   national	
   framework.	
   The	
   Blue	
   Carbon	
   Policy	
  

Framework	
  2.0	
  (Herr	
  et	
  al.	
  2012)	
  recommends	
   integrating	
  carbon	
  sink	
  management	
   into	
  

ICZM	
   and	
   MPA	
   policies.	
   It	
   suggests	
   incorporating	
   incentives	
   to	
   bring	
   about	
   better	
  

appreciation	
  and	
  protection	
  of	
  blue	
  carbon	
  ecosystems.	
  For	
  example,	
  incentives	
  to	
  improve	
  

coastal	
   water	
   quality	
   through	
   improved	
   watershed	
   management	
   (e.g.	
   protecting	
  

mangroves)	
   would	
   also	
   provide	
   the	
   benefit	
   of	
   protecting	
   blue	
   carbon.	
   The	
   Framework	
  

(Herr	
   et	
   al.	
   2012)	
   also	
   recommends	
   ensuring	
   all	
   watershed	
   relevant	
   policies	
   (e.g.	
  

agricultural	
  policies)	
  consider	
  blue	
  carbon	
  ecosystems.	
  

5.3.1.5.	
  Facilitating	
  the	
  inclusion	
  of	
  the	
  carbon	
  value	
  of	
  coastal	
  ecosystems	
  in	
  the	
  accounting	
  of	
  

ecosystem	
  services	
  

REDD+	
   already	
   includes	
   the	
   potential	
   to	
   incorporate	
   other	
   ecosystem	
   services	
   in	
  

carbon	
  projects	
  (Herr	
  et	
  al.	
  2012).	
  The	
  Blue	
  Carbon	
  Policy	
  Framework	
  2.0	
  identified	
  other	
  

opportunities	
   for	
   bundling	
   ecosystem	
   services	
   within	
   coastal	
   environments.	
   Some	
  

strategies	
  the	
  Framework	
  (Herr	
  et	
  al.	
  2012)	
  discusses	
  include:	
  

● Shoreline	
   protection:	
   “[d]evelop	
   co-­‐investment	
   partnerships	
   with	
   municipalities,	
  

urban	
  planners,	
  protected	
  area	
  managers,	
  disaster	
  and	
  climate	
  change	
  management	
  

agencies	
   and	
   [the]	
   insurance	
   industry	
   to	
   help	
   support	
   initial	
   carbon	
   project	
  

development	
  as	
  part	
  of	
  shoreline	
  protection	
  strategies”	
  (p.	
  36);	
  

● Fish	
   nursery	
   habitat:	
   “[w]ork	
  with	
   fisheries	
   resource	
  management	
   agencies,	
   [the]	
  

commercial	
  fishing	
  industry,	
  [and]	
  fishing	
  cooperatives	
  to	
  develop	
  co-­‐management	
  

plans	
  to	
  protect	
  mangroves	
  and	
  seagrass	
  beds...”	
  (p.	
  36);	
  

● Biodiversity:	
   “[w]ork	
  with	
  protected	
  area	
  managers	
  and	
   international	
  biodiversity	
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organizations	
   to	
   couple	
   carbon	
   payments	
   with	
   biodiversity	
   management	
  

financing…”	
  (p.	
  36);	
  and	
  

● Water	
  quality:	
  “[w]ork	
  with	
  coastal	
  area	
  businesses	
  and	
  communities	
  to	
  assess	
  [the]	
  

possibility	
  of	
  developing	
  payment	
  for	
  watershed	
  services	
  schemes	
  to	
  improve	
  water	
  

quality,	
  biodiversity	
  outcomes,	
  and	
  cultural	
  and	
  aesthetic	
  values”	
  (p.	
  36).	
  

5.3.2.	
  Financing	
  Options	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Gordon	
  and	
  colleagues	
  (2011)	
  put	
  forth	
  a	
  series	
  of	
  funding	
  sources	
  for	
  blue	
  carbon	
  

initiatives,	
   which	
   they	
   divided	
   into	
   three	
   types	
   of	
   activities:	
   planning	
   and	
   institutional	
  

capacity	
  building,	
  pilots	
  and	
  projects,	
  and	
  payments	
  for	
  verified	
  emissions	
  reductions.	
  The	
  

first	
  category	
   includes	
  activities	
  such	
  as	
  stakeholder	
  engagement,	
   implementation	
  of	
  new	
  

national	
  policies,	
  data	
  collection,	
  and	
  preparation	
  of	
  readiness	
  plans.	
  The	
  second	
  category	
  

of	
  activities	
  includes	
  development	
  and	
  implementation	
  of	
  pilot	
  demonstration	
  projects	
  and	
  

portfolio	
  development.	
  The	
  final	
  category	
  of	
  activities	
  includes	
  payment	
  for	
  performance-­‐

based	
   actions	
   (compliance	
   or	
   voluntary)	
   to	
   support	
   emissions	
   reductions	
   (Gordon	
   et	
   al.	
  

2011).	
  Potential	
   funding	
  options	
  applicable	
  to	
  Belize	
   for	
  each	
  of	
   these	
  three	
  categories	
  of	
  

activities	
  as	
  well	
  as	
  funding	
  sources	
  for	
  general	
  climate	
  change	
  adaptation	
  initiatives	
  that	
  

could	
  include	
  blue	
  carbon	
  activities	
  are	
  outlined	
  in	
  Table	
  7.	
  

Other	
  potential	
  funders	
  and/or	
  partners	
  for	
  blue	
  carbon	
  initiatives	
  in	
  Belize	
  include	
  

NGOs	
  and	
  foundations.	
  Key	
  funders	
  of	
  project	
  and	
  capital	
  programs	
  in	
  Belize	
  include:	
  WWF	
  

Belize,	
  WCS,	
  TNC,	
  MARFUND,	
  the	
  Oak	
  Foundation,	
  and	
  Summit	
  Foundation	
  (MNRE	
  2012).	
  

Bilateral	
   assistance	
   for	
   projects	
   aimed	
   at	
   sustainable	
   development	
   in	
   Belize	
   has	
   been	
  

provided	
  from	
  the	
  governments	
  of	
  the	
  United	
  States	
  of	
  America,	
  the	
  United	
  Kingdom,	
  Cuba,	
  

and	
  the	
  Republic	
  of	
  China	
  (MNRE	
  2012).	
  The	
  Protected	
  Areas	
  Conservation	
  Trust	
  is	
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Area	
  of	
  Activity	
   Fund/Program	
   Administered	
  By	
   Area	
  of	
  Focus	
  

Funding	
  for	
  
Planning	
  and	
  
Capacity	
  Building	
  

Forest	
  Carbon	
  
Partnership	
  Facility	
  
(FCPF):	
  Readiness	
  
Fund	
  

The	
  World	
  Bank	
   Mitigation	
  -­‐	
  REDD+	
  

	
  	
   UN-­‐REDD	
  
Programme	
  

UNDP	
   Mitigation	
  -­‐	
  REDD+	
  

	
  	
   Global	
  Environment	
  
Facility	
  (GEF)	
  Trust	
  
Fund	
  

GEF	
   Adaptation,	
  Mitigation	
  -­‐	
  
general	
  

Funding	
  for	
  Pilots	
  
and	
  Projects	
  

BioCarbon	
  Fund	
   The	
  World	
  Bank	
   CDM;	
  REDD+	
  

	
  	
   Forest	
  Carbon	
  
Partnership	
  Facility	
  
(FCPF):	
  Carbon	
  
Fund	
  

The	
  World	
  Bank	
   Mitigation	
  -­‐	
  REDD+	
  

Funding	
  for	
  
Verified	
  Emissions	
  
Reductions	
  

Verified	
  Carbon	
  
Standard	
  

	
  	
   	
  	
  

	
  	
   Climate	
  Action	
  
Reserve	
  

	
  	
   	
  	
  

Funding	
  Options	
  
for	
  General	
  
Climate	
  Change	
  
Adaptation	
  
Initiatives	
  

Green	
  Climate	
  Fund	
  
(GCF)	
  

GCF	
  Board	
   Adaptation	
  -­‐	
  general	
  

	
  	
   Adaptation	
  Fund	
   Adaptation	
  Fund	
  
Board	
  

Adaptation	
  -­‐	
  general	
  

	
  	
   Strategic	
  Climate	
  
Fund	
  

The	
  World	
  Bank	
   Adaptation,	
  Mitigation	
  –	
  
general;	
  Mitigation	
  –	
  
REDD+	
  

Table	
  7.	
  Table	
  of	
  potential	
  funding	
  sources	
  for	
  blue	
  carbon	
  initiatives.	
  Sources:	
  Gordon	
  et	
  al.	
  2011;	
  Climate	
  
Funds	
  Update	
  2015.	
  
	
  
another	
  source	
  of	
  funding	
  for	
  conservation	
  programs,	
  research,	
  and	
  capacity	
  building.	
  
	
  
5.4	
  Challenges/Obstacles	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Potential	
   roadblocks	
   identified	
   by	
   the	
   Forest	
   Department	
   for	
   REDD	
   initiatives	
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include:	
  awareness	
  (within	
  the	
  government),	
  short-­‐term	
  views	
  within	
  the	
  government	
  (e.g.	
  

in	
  planning,	
  decision-­‐making),	
  the	
  need	
  for	
  ministry-­‐level	
  support	
  (e.g.	
  Ministry	
  of	
  Natural	
  

Resources	
  and	
  Agriculture,	
  Ministry	
  of	
  Economic	
  Development	
  and	
  Finance,	
  or	
  the	
  Office	
  of	
  

the	
  Prime	
  Minister),	
  and	
  the	
  need	
  for	
  influence	
  and	
  credibility.	
  These	
  roadblocks	
  are	
  likely	
  

to	
   coincide	
   with	
   roadblocks	
   for	
   blue	
   carbon	
   initiatives.	
   Some	
   suggestions	
   on	
   how	
   to	
  

overcome	
  these	
  obstacles	
  can	
  be	
  found	
  in	
  a	
  document	
  provided	
  by	
  Barquin	
  and	
  colleagues	
  

in	
  a	
  document	
  titled	
  “The	
  Knowledge	
  and	
  Skills	
  Needed	
  to	
  Engage	
  in	
  REDD+:	
  A	
  Competencies	
  

Framework”	
  (2014).	
  	
  

	
   The	
  joint	
  national	
  report	
  of	
  MNRE,	
  UNDESA,	
  and	
  UNDP	
  (2012)	
  identified	
  additional	
  

challenges	
  within	
  the	
  policy	
  and	
  institutional	
  framework	
  of	
  Belize.	
  At	
  present,	
  Belize	
  lacks	
  a	
  

comprehensive	
  policy	
  and	
  strategy	
  for	
  sustainable	
  development	
  (MNRE	
  2012).	
  The	
  MNRE	
  

(2012)	
  report	
  argues	
  that	
  “[t]his	
  has	
  resulted	
  in	
  some	
  fragmentation	
  and	
  some	
  inefficiency	
  

in	
  national	
  responses	
  and	
  a	
  level	
  of	
  disconnect	
  between	
  planning	
  for	
  economic	
  and	
  social	
  

wellbeing	
  and	
  environmental	
  wellbeing”	
  (p.	
  24).	
  Each	
  sector	
  has	
  established	
  or	
  elaborated	
  

on	
   sector	
   specific	
   policies,	
   but	
   these	
   policies	
  must	
   be	
   integrated	
   to	
   prevent	
   overlap	
   and	
  

address	
   gaps	
   (MNRE	
   2012).	
   Additional	
   challenges	
   and	
   constraints	
   to	
   sustainable	
  

development	
   identified	
   in	
   the	
   report	
   (MNRE	
   2012),	
   and	
   therefore	
   likely	
   for	
   blue	
   carbon	
  

initiatives	
  as	
  well,	
  include:	
  

● “Lack	
  of	
   educational	
  materials	
   to	
  aid	
   in	
  public	
   awareness,	
   education	
  and	
   training”	
  

(p.	
  25);	
  

● “Need	
  for	
  trained	
  and	
  skilled	
  personnel”	
  (p.	
  25);	
  

● “Limited	
   funding	
   for	
   training,	
   particularly	
   for	
   personnel	
   within	
   Government	
  

Departments”	
  (p.	
  25);	
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● “Lack	
   of	
   strategies	
   to	
   change	
   the	
   public’s	
   attitude	
   toward	
   sustainable	
   natural	
  

resource	
  use	
  and	
  conservation”	
  (p.	
  25);	
  and	
  

● “Shortage	
  of	
  capital	
  and	
  lack	
  of	
  access	
  to	
  acceptable	
  financing”	
  (p.	
  25).	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Blue	
   carbon	
   initiatives	
   have	
   additional	
   challenges	
   that	
   are	
   not	
   applicable	
   to	
  

terrestrial	
   forests.	
   A	
   recent	
   economic	
   case	
   study	
   conducted	
   in	
   the	
   Philippines	
   identified	
  

several	
   obstacles	
   with	
   a	
   blue	
   carbon	
  market	
   including	
   the	
   fact	
   that	
   the	
   uncertainties	
   in	
  

mangrove	
  stock	
  assessments	
  are	
  much	
  greater	
  than	
  terrestrial	
  forests	
  because:	
  1)	
  natural	
  

variability	
   in	
   carbon	
   stocks	
   even	
   at	
   the	
   local	
   scale;	
   2)	
   greater	
   uncertainties	
   within	
   the	
  

current	
  accounting	
  methodologies;	
  and	
  3)	
  higher	
  permanence	
  risks	
  associated	
  with	
  little-­‐

understood	
  dynamics	
  (Thompson	
  et	
  al.	
  2014).	
  These	
  uncertainties	
  result	
  in	
  greater	
  risk	
  for	
  

mangrove	
  carbon	
  credits	
  than	
  those	
  from	
  terrestrial	
  forests.	
  These	
  risks	
  should	
  be	
  reduced	
  

as	
  stock	
  assessment	
  and	
  accounting	
  methodologies	
  are	
  refined	
  (Thompson	
  et	
  al.	
  2014).	
  

6.	
  Recommendations	
  and	
  Next	
  Steps	
  

According	
  to	
  a	
  recent	
  document	
  published	
  by	
  the	
  Blue	
  Carbon	
  Initiative	
  (Herr	
  and	
  

Pidgeon	
   2012),	
   there	
   are	
   three	
   high	
   priority	
   activities	
   national	
   governments	
   should	
  

undertake	
  to	
  “efficiently	
  include	
  blue	
  carbon	
  activities	
  and	
  priorities	
  into	
  national	
  climate	
  

change	
  mitigation	
  efforts”	
  (p.	
  1).	
  	
  These	
  activities	
  include:	
  

● “Development	
   of	
   national	
   blue	
   carbon	
   action	
   plans,	
   outlining	
   specific	
   national	
  

circumstances,	
  opportunities,	
  needs	
  and	
  limits”	
  (Herr	
  and	
  Pidgeon	
  2012,	
  p.	
  1);	
  

● “Conducting	
  national	
   scientific	
   carbon,	
   ecological	
   and	
   socio-­‐economic	
   assessments	
  

of	
  shallow	
  coastal	
  marine	
  ecosystems”	
  (Herr	
  and	
  Pidgeon	
  2012,	
  p.	
  1);	
  and	
  

● “Conducting	
   national	
   cost-­‐benefit	
   analysis	
   of	
   including	
   blue	
   carbon	
   activities	
   into	
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national	
   climate	
   change	
   mitigation	
   strategies,	
   together	
   with	
   a	
   description	
   of	
   the	
  

short	
   and	
   long-­‐term	
   benefits	
   of	
   carbon-­‐related	
   finance	
   and	
   activities	
   in	
   coastal	
  

areas”	
  (Herr	
  and	
  Pidgeon	
  2012,	
  p.	
  1).	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   Our	
  report	
  provides	
  a	
  preliminary	
  analysis	
  of	
  the	
  first	
  above-­‐mentioned	
  activity	
  and	
  

data	
   for	
   the	
   mangrove	
   ecological	
   and	
   economic	
   assessments	
   mentioned	
   in	
   the	
   second	
  

activity.	
   The	
   next	
   steps	
   for	
   Belize	
   should	
   be	
   to	
   undertake	
   a	
   more	
   thorough	
   analysis	
   of	
  

activity	
   number	
   one,	
   conduct	
   more	
   thorough	
   assessment	
   of	
   mangrove	
   ecosystems	
   per	
  

activity	
  number	
  two,	
  and	
  to	
  complete	
  activity	
  number	
  three.	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
   In	
   addition	
   to	
   these	
   three	
   high	
   priority	
   activities,	
   the	
   Blue	
   Carbon	
   Initiative	
   brief	
  

(Herr	
   and	
   Pidgeon	
   2012)	
   also	
   laid	
   out	
   additional	
  measures	
   developing	
   countries	
   should	
  

undertake	
  to	
  ensure	
  blue	
  carbon	
  is	
  integrated	
  in	
  mitigation	
  activities	
  at	
  the	
  national	
  level.	
  

These	
   measures	
   are	
   separated	
   into	
   five	
   categories.	
   In	
   this	
   section,	
   we	
   have	
   identified	
  

specific	
  actions	
  from	
  the	
  brief	
  that	
  are	
  applicable	
  for	
  Belize	
  as	
  well	
  as	
  provided	
  additional	
  

actions	
  we	
  recommend	
  based	
  on	
  our	
  analysis.	
  

Scientific	
  and	
  Technical	
  Advancements	
  

● Develop	
  a	
  comprehensive	
  national	
  mangrove	
  blue	
  carbon	
  assessment	
  

○ The	
  assessment	
  must	
  include	
  an	
  existing	
  mangrove	
  blue	
  carbon	
  inventory,	
  as	
  

well	
  as	
  estimates	
  of	
  emissions	
  from	
  converted	
  ecosystems	
  

○ This	
  assessment	
  must	
  provide	
  mangrove	
  blue	
  carbon	
  stock	
  estimates	
  with	
  a	
  

high	
  degree	
  of	
  certainty,	
  preferably	
  to	
  the	
  standards	
  of	
  a	
  Tier	
  Three	
  estimate	
  

as	
  described	
   in	
   the	
  Blue	
  Carbon	
   Initiative’s	
  Coastal	
  Blue	
  Carbon	
  guidebook	
  

(2014).	
  

○ This	
   assessment	
   should	
   investigate	
   the	
   different	
   factors	
   influencing	
   carbon	
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storage	
  in	
  mangrove	
  ecosystems,	
  including	
  location,	
  salinity,	
  mangrove	
  type,	
  

etc.	
  

○ The	
   inventory	
  developed	
   through	
   the	
  CPACC	
  by	
   the	
  CZMAI	
  could	
  provide	
  a	
  

starting	
  point	
  

● Integrate	
  mangroves	
  into	
  national	
  forest	
  inventories	
  

● Continue	
  to	
  monitor	
  rates	
  of	
  mangrove	
  ecosystem	
  loss	
  

● Assess	
  and	
  address	
  threats	
  to	
  mangrove	
  ecosystems	
  

● Assess	
  the	
  degradation	
  of	
  mangrove	
  ecosystems	
  

Institutional	
  Clarification	
  and	
  Coordination	
  

● Clarify	
   roles	
   and	
   responsibilities	
   and	
   coordinate	
   between	
   agencies	
   and	
  ministries	
  

involved	
  in	
  climate	
  change,	
  REDD+,	
  and	
  blue	
  carbon	
  activities	
  

● To	
  ensure	
  efficient	
  and	
  comprehensive	
  implementation,	
  a	
  coordinated	
  institutional	
  

framework	
  must	
  be	
  provided,	
  along	
  with	
  cross-­‐sector	
  planning.	
  

● Ensure	
  the	
  Fisheries	
  Department	
  monitors	
  and	
  protects	
  the	
  nation’s	
  mangroves	
  per	
  

the	
  Climate	
  Change	
  Adaptation	
  Policy	
  

○ Coordinate	
  these	
  efforts	
  with	
  the	
  Forest	
  Department	
  

● Establish	
  a	
  blue	
  carbon	
  technical	
  expert	
  group	
  within	
  the	
  Mitigation	
  sub-­‐committee	
  

under	
  the	
  BNCCC	
  

○ This	
   group	
   will	
   assist	
   BNCCC	
   in	
   effectively	
   developing	
   and	
   carrying	
   out	
  

initiatives	
  for	
  blue	
  carbon	
  and	
  prepare	
  policy	
  recommendation	
  

Legal	
  Step-­‐up	
  and	
  Strategic	
  Planning	
  Steps	
  

● In	
   order	
   to	
   achieve	
   integrated	
   coastal	
   carbon	
  mitigation	
   efforts	
   as	
   part	
   of	
   climate	
  

change	
  efforts	
  on	
  the	
  national	
  level,	
  a	
  legal	
  framework	
  must	
  be	
  provided	
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● Integrate	
  blue	
  carbon	
  activities	
   into	
  existing	
  national	
  policies	
   (e.g.	
  Climate	
  Change	
  

Adaptation	
  Policy,	
  National	
  Land	
  Use	
  Policy)	
  

● Integrate	
  blue	
  carbon	
  activities	
  into	
  the	
  developing	
  National	
  Climate	
  Change	
  Policy,	
  

Strategy	
  and	
  Action	
  Plan	
  	
  

● Revise	
  national	
  REDD+	
  and	
  NAMA	
  strategies	
  to	
  include	
  blue	
  carbon	
  activities	
  

● Land	
  tenure	
  issues	
  and	
  property	
  rights	
  in	
  coastal	
  and	
  marine	
  areas	
  must	
  be	
  clarified	
  

and	
  resolved	
  

● Revise/update	
  Mangrove	
  Regulations	
  to	
  grant	
  greater	
  protection	
  to	
  mangroves,	
  and	
  

to	
  reflect	
  the	
  critical	
  goods	
  and	
  services	
  provided	
  by	
  these	
  ecosystems	
  in	
  buffering	
  

against	
  climate	
  impacts	
  

Capacity	
  Development	
  and	
  Awareness-­‐Raising	
  

● Technical	
  capacity	
  development	
  (e.g.	
  monitoring,	
  measuring,	
  mapping)	
  

● Increase	
  public	
  awareness	
  of	
  services	
  provided	
  by	
  coastal	
  and	
  marine	
  ecosystems	
  

● Develop	
  capacity	
  at	
  all	
  levels	
  

● Ensure	
  participation	
  and	
  reporting	
  to	
  the	
  UNFCCC	
  

Stakeholder	
  Engagement	
  

● Multi-­‐stakeholder	
  engagement	
  through	
  the	
  engagement	
  of	
  relevant	
  stakeholders	
  

○ Stakeholders	
  should	
  be	
  consulted	
   in	
  both	
   the	
  planning	
  and	
   implementation	
  

processes	
  

● Identify	
  coastal	
  stakeholders’	
  risks	
  and	
  opportunities	
  

Following	
  these	
  recommendations	
  will	
  secure	
  the	
  essential	
  tools	
  and	
  information	
  to	
  

empower	
  Belize	
   to	
   take	
   advantage	
  of	
   the	
   value	
  of	
   it’s	
  mangrove	
   ecosystems	
   through	
   the	
  

sale	
   blue	
   carbon	
   credits;	
   however,	
   the	
   role	
   of	
   blue	
   carbon	
   in	
   mangrove	
   conservation	
   is	
  

ultimately	
  in	
  the	
  hands	
  of	
  the	
  people	
  of	
  Belize.	
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