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American Oystercatcher (Haematopus palliatus) in Guerrero Negro wetland, Baja California Sur. The wetlands of the Baja California
Peninsula represent important breeding sites of this species. Photo of Victor Ayala-Perez

(Above) Brown Pelican (Pelecanus occidentalis), Juveniles in Ensenada de La Paz, Baja California Sur, on the right, a banded bird in
the breeding colonies surrounding this wetland. (Top right) Isla San José, municipio La Paz, B.C.S. Crédito: ThorMorales. (Bottom left)
White Ibis (Eudocimus albus), an adult from San Ignacio wetland, Baja California Sur. (Bottom right) Flock of shorebirds mainly
Western Sandpiper (Calidris mauri), in Ensenada de La Paz, in this site, is the most abundant species. Photo of Victor Ayala-Perez
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Double-crested Cormorant on a dock in Magdalena Bay, Baja California Sur, Mexico. Photo Victor Ayala-Perez.

March 2022

Introduction

Brants (Branta bernicla) in wetlands of Guerrero Negro, Baja California Sur. Each year several thousand individuals
spend the winter in peninsular wetlands feeding mainly on seagrass beds (Zostera marina). Photo Victor Ayala-Perez.

Climate change does not respect political borders.
There is a growing need to examine innovative
cross-border climate solutions toward climate
action that extend beyond traditional
jurisdictional boundaries. This is especially true in
trans-boundary
bioregions
with
shared
watersheds and migratory species, and nowhere is
this truer than in the tri-state binational region of
the Californias, consisting of the U.S. State of
California and the Mexican states of Baja
California and Baja California Sur (collectively, Las
Californias).

Las Californias is one of the most ecologically
diverse bioregions in the world. The state of
California is considered the most biodiverse state
in the United States 1 while the Baja California
peninsula is among the most biodiverse regions in
Mexico, with a high incidence of endemic species.

Harold Mooney and Erika Zavelta (Editors),
Ecosystems of California: Threats & Responses:
Supplement for Decision-Making, University of
California Press, 2016.
https://calnat.ucanr.edu/files/263126.pdf

2

1

The binational Las Californias Bioregion includes
the California Floristic Province (CFP) 2—
considered a global biodiversity hotspot. The
California Floristic Province offers critical coastal
and inland wetland habitats along the Pacific
Americas Flyway in the states of California, Baja
Critical Ecosystem Partnership Fund, Biodiversity
Hotspots, California Floristic Province.
https://www.cepf.net/our-work/biodiversityhotspots/california-floristic-province
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California and Baja California Sur for various
migratory bird species—including many that are
U.S. Federally or California State listed 3 as
endangered, or species of special concern 4, and
some that are protected under Mexico’s NOM 059.
The cross-border connectivity of habitats for
migratory birds is essential for their conservation,
given that the various ecological impacts faced
include habitat loss and fragmentation,
disturbance,
pollution,
water
shortages,
diminishing food resources and climate change. 5
Here, of critical importance to migratory birds
along the Pacific Americas Flyway, are the coastal
wetland habitats of the Baja California peninsula—
consisting of seagrass beds, mud flats, sandy
beaches, salt marshes and mangroves—that serve
as a winter home and nesting grounds for many
species. Furthermore, these coastal ecosystems
offer valuable ecosystem services (i.e. the
sustainable provisioning of goods and services
from natural ecosystems).
Among the coastal blue carbon natural assets
along the Baja California peninsula, its mangroves
offer the largest carbon capture potential. In total,
the extent of coastal mangroves along the Baja
California peninsula account for 26,618 ha (65,774.5
acres). 6 From an international perspective,
Mexico—with a total of 775,555 ha (1,916,438.1
acres) of coastal mangroves—ranks fifth among
countries with the most mangrove coverage,
surpassed only by Indonesia, Brazil, Australia and
California State Listed threatened species,
California Department of Fish & Wildlife,
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentI
D=84008&inline
4
W. David Shuford and Thomas Gardali (editors),
California Bird Species of Special Concern, A Ranked
Assessment of Species, Subspecies, and Distinct
Populations of Birds of Immediate Conservation
Concern in California, California Department of Fish
& Wildlife, 2008
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentI
D=83841&inline
3

Nigeria. 7 While the Baja California peninsula’s
only accounts for 3.4% of Mexico’s total mangrove
coverage, these coastal ecosystems are important
nesting ground for a number of threatened and
endangered birds that are a priority for
conservation in the State of California. In that
sense, a compelling case can be made for the longterm protection of Baja California mangroves,
from the U.S. perspective.
In spite of the Las Californias bioregion’s unique
biodiversity, many of its critical habitats—from
Southern California to the Tijuana-Ensenada
coastal corridor and Baja California’s Cape
region—face a variety of challenges due to the loss
and degradation of coastal ecosystems from
urbanization and development pressures, coastal
erosion and water contamination, as well as the
medium to long-term threat of climate change,
including sea level rise.
Although the threats to biodiversity are everpresent on both sides of the border and are
expected to grow over time, to date the greatest
net habitat loss has been experienced in the State
of California, particularly along the coastline of
Southern California. In fact, according to the US
Geological Survey, the Southern Coastal section of
the California Floristic Province --including
Southern California-- is the most threatened

State Wildlife Action Plan 2015, A Conservation
Legacy for Californians, California Department of
Fish & Wildlife, September 2015, Volume I, Chapter
2 (Diversity & Conservation Issues) page 2-9
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentI
D=109107&inline
6
https://agua.org.mx/wpcontent/uploads/2017/07/Manglares-de-Méxicoactualización-y-exploración-de-los-datos-delsistema-de-monitoreo-19701980-2015.pdf
7
https://mangroveactionproject.org/mangrovedistribution/
5
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biologically diverse area in the continental United
States. 8
Given growing development pressures in
Southern California and the shared interest in
protecting similar threatened and endangered
migratory birds, the potential exists for binational
climate action that could benefit the residents and
ecosystems of California, Baja California and Baja
California Sur. This potential could build upon
efforts by the State of California to meet its own
carbon reduction targets under the Paris
Agreement pursuant to AB-32 9 and other
mitigation options in support of the California
Environmental Quality Act (CEQA), 10 as well as to
support Governor Newsom’s executive order EO82-20 committing to protect 30% of California’s
lands and coastal waters by 2030 through the
state’s 30X30 initiative. 11 Such binational
collaboration also has the potential to build upon
pre-COVID-19 efforts by the State of California,
Baja California and Baja California Sur to reestablish the Commission of the Californias
(COC). 12
The Institute of the Americas (IOA) in partnership
with Scripps Institution of Oceanography (SIO),
Pronatura Noroeste (PNO) and the UC San Diego
Center for U.S-Mexico Studies (USMEX), have
prepared this report in an effort to promote
expanded binational climate action as well as the
protection of shared biodiversity across the
Californias, including priority endangered and
threatened species of common interest.
State Wildlife Action Plan, Vol I, Chapter 5 , page
5.5-4
https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentI
D=109212&inline
9
Adopted pursuant to the Global Warming Solutions
Act of 2006 (AB 32):
https://ww2.arb.ca.gov/resources/fact-sheets/ab32-global-warming-solutions-act-2006
10
https://opr.ca.gov/ceqa/climate-change.html
11
https://www.gov.ca.gov/2020/10/07/governornewsom-launches-innovative-strategies-to-use8

A key objective of this report is to examine
potential financing options for such cross-border
collaboration with an emphasis on promoting the
conservation of priority habitat for migratory
birds found in Southern California, that are also
co-located in coastal wetlands and adjoining
coastal landscapes along the Baja California
peninsula.
The financing options we explore include, most
importantly, tapping California’s Environmental
Quality Act and its cap and trade program. We also
address options in the international, voluntary
carbon markets, as well as Mexico’s own emissions
trading system. The premise of all options is based
on the fact that these coastal, blue-carbon assets
provide carbon sequestering potential if properly
conserved, as well as other ecosystem services
(ESS) that have value to the entire region and the
communities inhabiting it. In that way, the value
of such assets is meant to flow towards the
stewards of such lands as a compensation for its
conservation. In addition, this strategy is meant to
promote Nature-based Solutions (NbS) to climate
change, i.e. strategies that rely on the
conservation of blue carbon assets to avoid
greenhouse gas (GHG) emissions and/or to
sequester them from the atmosphere.
NbS and ESS strategies are aligned with both the
Paris Agreements 13 and the UN Convention on
Biological Diversity. 14 Here, we base our work on
the premise that climate change and biodiversity
loss are inextricably linked. With the latent risk of
california-land-to-fight-climate-change-conservebiodiversity-and-boost-climate-resilience/
12
https://www.gov.ca.gov/2019/12/04/governornewsom-and-governors-from-baja-california-statesre-establish-commission-of-the-californias/
13

https://unfccc.int/sites/default/files/english_paris_a
greement.pdf
14
https://www.cbd.int
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habitat loss across the Las Californias (due to
direct human activity and other climate changerelated factors), there is a growing need to
examine alternative cross-border approaches to
promote binationally coordinated climate action
and habitat protection.

III.

IV.

This report is divided into six sections (including
conclusions and recommendations) and aims to
answer the following key questions:
I.
II.

V.

What makes the Las Californias Bioregion
unique?
What is the disparity between the
economic growth and ecosystem
destruction between California and the
Baja California peninsula?

What legal and policy considerations
(from both sides of the border) must be
taken into account to catalyze crossborder conservation along the Baja
California peninsula?
What funding mechanisms exist, through
carbon markets, to catalyze cross-border
conservation for coastal wetlands and
adjoining landscapes along the Baja
California peninsula?
How can funding be effectively
distributed based on blue carbon
valuation of coastal lands? What other
ecosystem services could be maximized
with these funds?

chaparral belts of the Sierra Juarez and Sierra San
Pedro Martir, as well as the coastal areas south to
about El Rosario as well as the Coronados, Todos
Santos and Guadalupe islands, located in Baja
California, 16 and Cedros Island, located in Baja
California Sur.

I. What makes the Las
Californias Region unique?
The Las Californias biosphere is a binational
region that includes the California Floristic
Province (See Figure 1). Considered a global
biodiversity hot spot, the California Floristic
Province 15 is characterized by its Mediterranean
climate and encompasses 70% of the State of
California (including the Channel Islands) and
extends into southwestern Oregon and southward
into northern Baja California— including the
Tijuana River Watershed, the forests and

The California Floristic Province also includes the
Southern California Bright (SCB—see Figure 2
below), a 426 mile (685km) long stretch of curved
coastline found along the California Current
System that extends from Point Conception in
Santa Barbara County to Punta Colonet in Baja
California, Mexico. 17 The California Floristic
Province is home to 470 vertebrate animal species
and approximately 38% of vertebrate species
found in the state of California. However, the SCB
is not only one of the most productive coastal

https://www.cepf.net/our-work/biodiversityhotspots/california-floristic-province
16
Ratay, S. , S. Vanderplank & B. T. Wilder. 2014.
Island Specialists: Shared Flora of the Alta and Baja
California Pacific Islands. Monographs of the
Western North American Naturalist. 7 (1) 161-220.
Available at:
https://bioone.org/journals/monographs-of-thewestern-north-american-naturalist/volume-7/issue-

1/042.007.0116/Island-Specialists--Shared-Flora-ofthe-Alta-and-Baja/10.3398/042.007.0116.full
17
Faycal Kessouri, et al, Configuration and validation
of an oceanic physical and biogeochemical model to
investigate coastal eutrophication in the Southern
California Bight, Journal of Advances in Modeling
Earth Systems. Vol 13, Issue 12, December 2021
https://doi.org/10.1029/2020MS002296

15
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ecosystems in the United States, but also one with ome of the largest pollutant inputs in the ountry. 18

Figure 1: Calilfornia Floristic Province

Source: Pronatura Noroeste
Kenneth Schiff et al, Southern California Bight regional monitoring, Regional Studies in Marine Science, Vo. 4,
March 2016, Pages 34-46. https://www.sciencedirect.com/science/article/pii/S2352485515000535

18
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Located along the Pacific Americas Flyway, the Las
Californias bioregion is also home to a variety of
neartic and neotropical migratory birds—
including shorebirds, ducks, geese, song birds and
raptors—that share a common survival strategy:
they breed in Canada and the United States

(including riparian habitats across the state of
California) during the spring and summer, then fly
to tropical coastal wetlands of Mexico (including
the Baja California peninsula), Central America
and South America during the fall and winter. 19

Catalina coastal eddy, a localized weather phenomenon occurring within the Southern California Bight, running
along the coast from Point Conception in Santa Barbara County to Punta Banda, Baja California, Mexico. Photo
Credit: NASA Earth Observatory NASA Earth Observatory image by Jesse Allen, using data from the Level 1 and
Atmospheres Active Distribution System (LAADS) taken on February 17, 2013,

Among the migratory birds of most interest for
this study are those species that are threatened or
endangered, including the Brant (Branta bernicla),
the California least tern (Sternula antillarum), the
Coastal California gnatcatcher (Polioptila
californica), the Western snowy plover
(Charadrius nivosus), the Least Bell’s vireo

(Vireo bellii), the American peregrine falcon (Falco
peregrinus), the California brown pelican
(Pelecanus occidentalis), the Ridgeway’s rail
(Rallus obsoletus), and the Bald eagle (Haliaeetus
leucocephalus).

Lyann Comrack and Anne Overholser, Migratory
birds in peril, California Outdoor, May-June 1993,
page 1.
19
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Priority migratory species in the Baja California Peninsula Wetlands: (a) and (b) California Least Tern (Sternula antillarum), (c)
and (d) Western Snowy Plover (Charadrius nivosus), (e) and (f) American Peregrine Falcon (Falco peregrinus), (g) and (h)
Ridgeway Rail (Rallus obsoletus), (i) California Brown Pelican (Pelecanus occidentalis), (j) Bald Eagle (Haliaeetus
leucocephalus), and (k) and (l) Brant (Branta bernicla). Photos of Victor Ayala-Perez.

The most relevant sites in the State of California
for migratory coastal bird species with links to
habitats along the Baja California peninsula
include: the San Francisco Estuary (the largest

estuary in western North America, covering 1,600
square miles), the Elkhorn Slough State Marine
Reserve (located at Moss Landing along Monterrey
Bay), the Morro Estuarine Reserve, the Orange
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County Wetlands (including Boca Chica Ecological
Reserve), the San Onofre State Beach, the San
Diego Bay Natural Wildlife Reserve, and the
Tijuana Slough National Wildlife Reserve.

general, and migratory birds in particular. Being
able to support a large population of migratory
shorebirds, some of these sites have been
designated as a Natural Protected Area (NPA) and
have been recognized by the Ramsar Convention
as sites of International Importance (Ramsar); the
Western Hemisphere Shorebird Reserves Network
(WHSRN), as Areas of Importance for Bird
Conservation (AICA/IBA), and, as Areas of
Continental Importance in North America for
Ducks, Geese, and Swan (DUMAC). See Table I.

Along the Baja California peninsula, relevant
coastal habitats for migratory birds include:
•

•

In Baja California: Bahía Todo Santos,
Estero Punta Banda, Bahía San Quintín,
Delta del Rio Colorado, and Guadalupe
Island.
In Baja California Sur: Guerrero Negro
Wetland Complex (including Laguna Ojo
de Liebre y Laguna Guerrero Negro),
Cedros Island, San Ignacio Wetland
Complex, Bahía Magdalena Wetland
Complex, Ensenada de La Paz, and Estero
San José.

Table I:
Designations of importance of
peninsular wetlands to migratory birds. The
table indicates name, designation, and/or
protection status of each site.
Key: NPA = Natural Protected Area; WHSRN =
Western Hemisphere Shorebird Reserves
Network; RAMSAR = Wetland of International
Importance; AICA = Area of Importance for Bird
Conservation; MMPA = Mexico Marine Priority
Area; DUMAC = Area of Continental Importance in
North America for Ducks, Geese, and Swan.

Collectively, these coastal blue carbon ecosystems
have been recognized by different international
entities because of their importance to birds in
Designations/ Sites

NPA

Ensenada de La Paz
Bahía Magdalena Wetland
Complex
San
Ignacio
Wetland RB
Complex
Guerrero Negro wetland RB
complex
San Quintin Bay
Punta Banda Estero
Delta del Rio Colorado RB
wetlands
Source: Pronatura Noroeste, 2022

WHSRN

RAMSAR

AICA

MMPA

DUMAC

R
R

√

√
√

√
√

√

I

√

√

√

√

H

√

√

√

√

R
R
H

√
√
√

√

√
√
√

√

The diversity and abundance of different
organisms found in coastal wetlands of California
is surprising in light of the extreme and variable
conditions that characterize them. The rich mix of
aquatic and terrestrial taxa results in a mosaic of

√

√

species throughout the wetland, which include
bacteria, protozoa, algae, vascular plants,
invertebrates, mollusks, amphibians, fish, birds,
and mammals. Many of these species cannot live,
or cannot complete their life cycles, in other
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environments. Plants are a critical component of
the wetland ecosystem because all other
organisms in the wetlands consume them or are
higher up the food chain from the primary
producers, plants and algae.
Furthermore, for some species, these wetlands
provide shelter for a substantial portion of their
total population. For example, the peninsular
coastal wetlands receive up to 355,000 shorebirds,
and 150,000 ducks and geese every winter.
Furthermore, up to 90% of the American
Oystercatcher, 88% of the Marbled Godwit, and
76% of the Pacific Red Knot entire populations
winter in these wetlands as well.
One of the species of interest to the State of
California, that winters in the wetlands of the Baja
California Peninsula, is the Pacific black brant, for
which 80%of its population winters in sites such
as San Quintín Bay, San Ignacio Wetland Complex,
Guerrero Negro wetland complex and Bahía
Magdalena Wetland Complex. Baja California’s
Peninsular coastal wetlands are also important to
the Ridgway’s Rail. In some localities such as San
Quintín, the R. o. levipes subspecies population
became larger than the total population of this
subspecies in the state of California.
For the Western Snowy Plover, the Peninsular
wetlands are an important breeding and wintering
site, as it protects almost 30% of their population.
Here, only over 745 adults of this bird have been
recorded. Other species that stand out and breed
in these sites are the Double-crested Cormorant,
the Brown Pelican and the California Least Tern.
The Bald Eagle, mainly located in Bahía
Magdalena, has been on the rise in other wetlands
such as the San Ignacio Wetland Complex.

made for expanded binational cooperation to
promote the long-term protection of these
priority habitats and species.

II. What is the disparity in
economic growth,
urbanization and ecosystem
destruction between
California and the Baja
California peninsula?
CALIFORNIA:

Source: U.S. Geological Survey

Since its founding in 1850, following the MexicanAmerican War of 1846-48 that divided the former
Mexican territory of Las Californias, California’s
economy has experienced steady economic

Given the importance of the Baja California
peninsula’s coastal wetlands as critical nesting
and stop over grounds for migratory birds of
importance to the State of California, a case can be
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Breeding colony of Royal Tern and Double-crested Cormorant, Photo of Victor Ayala-Perez

growth, transforming the state’s landscape and
coastal habitats along the way.
Today, California is the fifth largest economy in
the world, ranked behind the US, China, Japan and
Germany, with a gross regional product of US $3.1
trillion (and accounting for 14% of the GDP of the
United States). 20 California is also a leader in
commerce and innovation. In fact, according to a
recent Brookings Institution study, three of the
ive fastest growing innovation hubs in the United
States are located in California coastal cities: San
Francisco, San Jose and San Diego. 21 In the area of
global trade, California ranks #1 among U.S. states,
led by the ports of Los Angeles and Long Beach.
California also leads the nation in agricultural
production, accounting for 12% of the nation’s
total. 22
In land area, California is the third largest U.S.
state, at approximately 424,000 km2 and is also the
most populated state of the union with 39.5 million
20

https://www.bloomberg.com/opinion/articles/202106-14/california-defies-doom-with-no-1-u-seconomy
21
https://www.brookings.edu/research/growthcenters-how-to-spread-tech-innovation-acrossamerica/

residents in 2020. 23 While California is the United
States’ most biodiverse rich state, it is also the
most urbanized. As a consequence, California is
also home to the highest number of species
threatened with extinction: 283 plant species are
listed on either the State or Federal endangered
species acts, as are 154 animal species.
While the threat to biodiversity is ever present
throughout the State of California, the challenges
are greatest in Southern California—a region that
is also known to be the most urbanized
biodiversity hotspot in the world. 24
According to the National Oceanic and
Atmospheric Administration (NOAA), over 27
million California residents–accounting for over
68% of the state’s population—live in major urban
metro regions along the Pacific Coastline. 25
Furthermore, over 16.5 million Californians,

ts-fans-can-find-solace-california-us-agriculturesmvp-sales
23
https://www.census.gov/quickfacts/CA
24
Mayer, Audrey L. Bird versus Bulldozer (p. 263). Yale
University Press. Kindle Edition.
25
https://coast.noaa.gov/states/california.html

22

https://www.usda.gov/media/blog/2019/07/05/gian
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Urban development is one of the largest threats to critical coastal ecosystems including mangroves. In cities like La Paz,
mangroves have been destroyed to build housing developments due to population growth. La Paz, municipio La Paz, B.C.S.
Photo: Octavio Aburto

nearly 42% of the state’s total, live in the three
largest counties of the state: Los Angeles, San
Diego, and Orange Counties—all located along the
coast of Southern California. 26
While the other two coastal counties of
California’s South Coastal region—Ventura and
Santa Barbara—are smaller in size, ranking in
population 13th and 20th respectively statewide,
they too have growing urban population and have
their own development pressures. Interestingly,
in terms of urban density, Santa Barbara County
ranks #3 among South Coastal Counties, with a
density of 1,039 people per sq. mile behind Orange
County (ranked #1 with an urban density of 4,031
per sq mile) and Los Angeles (ranked #2). See Table
1 in Appendix.

26

https://www.california-

demographics.com/counties_by_population

A closer look at Southern California’s
municipalities reveals much higher urban
densities than the County averages with the
municipality of Isla Vista (located in Santa Barbara
County) ranking #1 with 14,848 people per sq. mile,
an urban density that is greater than Boston,
Massachusetts (see Table 2 in Appendix).
The increased economic activity and urbanization
along California’s coastline has come at a cost to
the environment, resulting in great biodiversity
loss. According to California’s Water Quality
Control Council, an estimated 90% of the total
state’s wetlands have been lost to date. 27 Some
wetland types—in particular vernal pools, riparian
habitat, and coastal wetlands—have experienced
disproportionality high rates of loss.

27

https://mywaterquality.ca.gov/eco_health/wetlands
/extent/loss.html
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The historic loss and degradation of California’s
wetlands can be attributed to a variety of
economic activities, including but not limited to:
agricultural use, residential, commercial and
industrial development that resulted in direct
loss of wetlands due to filling, oil & gas wells,
roads, highways and railways, ports and marina
development, and flood control projects,
including the channelization of wetlands.
Based on historical data obtained from the U.S.
Coast & Geodetic Survey, it is known that
between 1851 and 1889, the Southern California
coast supported approximately 15,591 hectares
(38,526.2 acres) of estuarine habitats between
Point Conception and the U.S-Mexico border. 28
Over 57 of Southern California’s coastal habitats
were located in San Diego County, in what was
once known as False Bay (present day Mission
Bay)
and
San
Diego
Bay. 29
See Figure 3 for a detailed map. Additional
tideland habitats were either degraded and lost
due to the development and industrialization in
the coastal reaches of Rancho La Nacion in San
Diego’s South Bay (present day Chula Vista,
National City, and Naval Base San Diego) as
highlighted in Figure 4. Since that time, there
has been a loss of 9,317 hectares (23,022.8 acres)
amounting to 48% of the total historical coastal
estuarine habitats along the Southern California
coastline. 30
Figure 3: San Diego Bay Map, 1894.
Source: National Oceanic & Atomopheric Administration (NOAA), NOAA, 2021 31

Eric D. Stein, et al, Wetlands of the Southern
California Coast-Historic Extent and Change Over
Time, Southern California Coastal Water Research
Project (SCCWRP), SCCERP Technical Report 826,
August 15, 2014,

28

Ibid
Ibid
31
https://historicalcharts.noaa.gov/image=606-001857
29
30
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Figure 4: Tidelands, Southern San Diego Bay, 1852.
Source: National Oceanic & Atomopheric Administration (NOAA), NOAA, 2021 32
32

https://historicalcharts.noaa.gov/image=606-00-1857
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Another noteworthy example of coastal habitat
loss in Southern California is the La Cienega
wetlands complex and adjoining Ballona Lagoon,
that once spanned over 2,833 ha and extended

from present day Hollywood to Inglewood. Today,
these former wetlands have been incorporated
into the urban footprint of the Los Angeles
metroplex. 33 See Figure 5 below.

Figure 5: Circa 1840 map of Rancho Ballona (present day West Los Angeles), showing the course of
Ballona Creek and willow thicket where Centinela Creek emptied to the Ballona Lagoon wetlands. 34

Map courtesy of Bancroft Library, UC Berkeley.
Among
Southern
California’s
remaining
wetlands, the majority are relatively small, and
occur mostly
33
34

along the fringe of bays, as lagoons, river mouth
marshes and salt marshes. Furthermore, many of

https://mywaterquality.ca.gov/eco_health/wetlands/images/d_ballona_combo1470w460h.jpg
https://www.kcet.org/shows/lost-la/the-lost-wetlands-of-los-angeles
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the wetlands in Southern California exist under
very disturbed conditions, often surrounded by
extensive urban development—as in the case of
the Orange County Wetlands and San Diego Bay.
Today, the primary value of Southern California's
coastal wetlands is its habitat and its role in
maintaining biodiversity.
Beyond, Southern California’s immediate coastal
zone, in inland areas where the marine layer
reaches the foothills and canyons, coastal sage
scrub (also referred to as soft chaparral) can also
be found. Similarly, due to urbanization, 90% of
Southern California’s total coastal sage scrub has
already been lost. Coastal sage scrub is a critical
habitat for the Coastal California gnatcatcher
(Polioptila californica). 35 Historically, Southern
California accounted for between 65-70% of the
California gnatcatcher geographic range. Today,
however, it is believed that only about 41% of the
species is found in Southern California, with the
remaining 59% located south of the border, in
northern Baja California. 36
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That said, recent efforts have been made to restore
the Los Angeles River. 39
In addition, in the Los Angeles County, a Natural
Community Conservation Planning (NCCP) is now
in the process of implementation by the City of
Rancho Palo Verde that would set aside 568
hectares for conservation in order to protect 10
targeted species. Of that total, 298 ha (736.3 acres)
of land are specifically conserved to protect the
California coastal gnatcatcher. 40 Similar NCCP
plans have also been implemented by the Counties
of Orange and San Diego, with 15,650 ha (38,671.9
acres) and 87 ha (215 acres) protected
respectively. 41
Although new coastal development projects across
the State of California are closely managed by the
California Coastal Commission (CCC) under the
authority of the California Coastal Act, due to the
state’s competing development pressures, some of
its most ecologically fragile coastal wetlands
remain at risk.

Although conservation remains a priority in
Southern California, only 10% of critical habitats
in Los Angeles County are located within a
protected area. Furthermore, according to UCLA’s
Sustainable LA Grand Challenge, a protected area
“remains an ambiguous term,” 37 since not all
protected areas are managed the same way. 38

As a case in point, the recently approved Chula
Vista Convention Center project planned along the
southern tidelands of San Diego Bay will directly
impact the habitats of the several resident and

Climate change vulnerability assessment for the
Southern California Climate Adaptation Project,
EcoAdapt, 2017, page 2.
http://ecoadapt.org/data/documents/EcoAdapt_SoC
alVASynthesis_SageScrub_FINAL2017.pdf
36
Department of Interior, Fish & Wildlife Service,
Endangered and Threatened Wildlife of Plants:
Revised Designation of Critical Habitat for the
Coastal California Gnatcatcher (Polioptila californica
californica), Federal Register, Vol. 72, No. 243,,
Wednesday, December 17, 2007, page 72010.
https://www.govinfo.gov/content/pkg/FR-2007-1219/pdf/07-6003.pdf#page=2

37

35

LA Biodiversity Atlas, UCLA Sustainable LA Grand
Challenge, 2021
https://biodiversityla.org/conservation/criticalhabitat/

LA Biodiversity Atlas, UCLA Sustainable LA Grand
Challenge, 2021, “Protected Areas,”
https://biodiversityla.org/conservation/protectedareas/.
39
https://lariver.org/blog/la-river-ecosystemrestoration
40
Mayer, Audrey L. Bird versus Bulldozer, Table 6.1:
Statistics of the NCCP Plan for Southern California.
Yale University Press. Kindle Edition.
41
Ibid.
38
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migratory bird species, including: the California
Brown Pelican, Western Burrowing Owl, Cooper’s
Hawk, Northern Harrier, Osprey, Belding’s
Savannah Sparrow, Large-billed Savannah
Sparrow, Light-footed Ridgway’s Rail, American
Kestrels, Red-tail Hawks, Great Blue Heron, Great
Egret, American Crow, Belted Kingfisher, Anna’s
Hummingbird, Cassin’s Kingbird, Western
Meadowlark, and Black Phoebe. 42
In Orange County, concerns linger about the
proposed Huntington Beach Desalinization Plant
and the expected ecological impacts on tiny
marine life, crucial for coastal food web that will
be killed from the plant’s intake pipes. 43
Disrupting the ecological balance of coastal
ecosystems threatens the habitats of the
endangered Western Snowy Plover and California
Least Tern in nearby Bolsa Chica Ecological
Reserve.

BAJA CALIFORNIA
PENINSULA:
As in California, coastal habitats along the Baja
California peninsula face their own pressures due
to urbanization and its diverse economic
activities, from the manufacturing and servicebased economy of the Tijuana-Ensenada northern
corridor to the tourist-driven economy of Baja
California Sur’s bustling Cape Region that has
spurred rapid coastal development along the
Chula Vista Bayfront Master Plan and Port Master
Plan Amendment, Final Environmental Impact
Report, Volume 3, April 2011, pages 39-49.
43
Bettina Boxall, Questions linger about
environmental impact of Poseidon plant, April 28,
2021.
https://www.latimes.com/environment/story/202104-28/questions-linger-about-environmentalimpact-of-poseidon-plant
44
2019 California-Baja California Border Crossing
and Trade Statistics, SANDAG,
42

Flock of Brant (Branta bernicla) in flight, in the Guerrero
Negro, Baja California Sur. Photo of Victor Ayala-Perez

corridor between La Paz and Los Cabos, on both
the Pacific Ocean and the Gulf of California sides
of the peninsula.
Along the peninsula, the development pressures
are greatest in the San Diego-Tijuana region, a
highly inter-dependent border economy, with a
combined population of over 5 million people and
home to one of the busiest ports of entry in the
world, with 77.2 million northbound crossings
from Mexico to California in 2019 alone. 44 This
includes about 90,000 Americans that cross the
border daily from Tijuana to San Diego due to the
high cost of housing in San Diego County; 45
including over 77,000 vehicles and 25,000
pedestrians moving between the San Ysidro port
of entry and Tijuana each day. 46
In 2020, the State of Baja California had a
population of close to 3.8 million people with the
https://www.sandag.org/uploads/projectid/projecti
d_451_27425.pdf
45
Living in Tijuana: Why So Many Americans Are
Now Calling Tijuana Home, Escape Artist, September
21, 2020 https://www.escapeartist.com/blog/livingin-tijuana-why-so-many-americans-are-now-callingtijuana-home/
46
Could you deal with a commute from Tijuana
every day”, San Diego Union, December 14, 2018.
https://www.sandiegouniontribune.com/business/r
eal-estate/sd-fi-americans-tijuana-20181214story.html
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majority, 1.9 million, residing in the municipality
of Tijuana along the U.S.-Mexico border with San
Diego. Collectively, the four-city coastal region of
Tijuana, Rosarito, Ensenada and San Quintin totals
over 2.6 million people and accounts for almost
70% of the state’s population.
The explosive urban growth along the TijuanaEnsenada coastal corridor has resulted in adverse
ecological impacts. As a case in point, coastal sage
scrub that the California coastal gnatcatcher
depends upon in Baja California has been
threatened by its conversion to urban
developments, agriculture and cattle grazing
lands. The loss of coastal sage scrub in Baja
California reduces the connectivity between
populations in California, limiting the gene flow
and the ability of the California coastal
gnatcatcher located further down the peninsula to
shift their ranges north to adapt to climate
change. 47 According to the US Fish & Wildlife
Service, the loss of critical habitat in Baja
California attributable to urban development
represents a current, medium-term stressor to
the species. 48
Just as Baja California’s coastal sage scrub habitats
has been impacted by the state’s rapid
urbanization, its coastal wetlands and dunes have
also been adversely effected. A case in point is the
Estero or Estuary at Punta Banda, in the
municipality of Ensenada. In spite of being listed
as a Wetland of International Importance under
the Ramsar convention and a Regional Importance
Site in the WHSRN, its coastal dunes have been
negatively impacted due to the removal of
vegetation caused by residential development that
has resulted in increased wind and water erosion
as well as evasive plant species. Recently, there
58 Fed. Reg. 16742; Atwood and Bontrager,
“California Gnatcatcher”; Hulton VanTassel et al.,
“Environmental Change.”
48
Mayer, Audrey L. Bird versus Bulldozer (p. 56). Yale
University Press. Kindle Edition.
47
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have been efforts by the State of Baja California to
restore riparian habitats in Estero Punta Banda
with support of the German International
Development Agency, GIZ 49, but more such
development assistance is needed south of the
border.
Further south in the Baja California peninsula’s
Cape Region, development pressures are also
being faced along the coastal corridor between the
municipalities of Los Cabos and La Paz. While
mangroves are technically protected under
Mexican Federal law, these coastal habitats of the
Cape Region have experienced loss and
degradation due to coastal development and
impacts of urbanization— including point source
pollution runoff.
While the threats to coastal, blue carbon
ecosystems along the Baja California peninsula are
very real, it is worth highlighting that on a relative
basis, the peninsula remains sparsely populated
with an average of 14 people per square mile (see
Table 3 in the Appendix). By comparison, the five
county South Coastal region of Southern
California had an average of 1,571 people per sq.
mile and the state of California had an urban
density of 241 people per square mile (see Table 4
in the Appendix). Accordingly, a compelling case
can be made to promote potential cross-border
strategies aimed at tying future development
projects in California to coastal biodiversity
projects along the Baja California peninsula,
particularly in those cases where priority
migratory bird species can be protected.

Baja California: Biodiversity Conservation and
Sustainable Use in the north of Mexico:
https://www.cbd.int/cepa/cepafair/2016/presentati
ons/postertool/mx-conabio-bajacalifornia-print.pdf
49
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III. What legal and policy
considerations must be
taken into account to pursue
cross-border nature-based
solutions?
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that impact priority habitats and identified flora
and fauna species in California pursuant to
various provisions of California law. Those
mitigation obligations (collectively, the “CDFW
Mitigation Obligations”), may arise from three
different bodies of law:

CALIFORNIA
While a compelling case can be made to promote
nature-based solution strategies to protect
migratory bird species of importance to California
through expanded cross-border collaboration
with the Mexican states of Baja California and Baja
California Sur, the question remains whether
there is a legal basis for pursuing trans-boundary
blue carbon-focused conservation projects of this
nature.

Flock of Marbled Godwit (Limosa fedoa) in Guerrero
Negro wetland, Baja California Sur. Up to 50% of the
population of this species winters in this wetland.
Photo of Victor Ayala-Perez

•

To this end, this report examines four potential
funding sources currently available in the State of
California under California law and regulations:
a) the California regulatory regime for
protection of specified habitat and
threatened, endangered, or other special
status species (“Habitat and Species
Protection”);
b) the California Cap-and-Trade System
(“CCTS”);
c) the California Environmental Quality Act
(“CEQA”) with respect to mitigation of
greenhouse gas (“GHG”) emissions; and
d) International voluntary offset trading
mechanisms (which will be addressed in a
different section in this paper).

•

•

Mitigation for take or other adverse
impacts of activities authorized pursuant
to the California Endangered Species Act
(CESA), Cal. Fish and Game Code § 2050 et
seq.
Mitigation of adverse impacts on existing
fish or wildlife resources from lake or
streambed
alteration
activities
authorized pursuant to Cal. Fish and
Game Code 1600 et seq..
Mitigation of significant effects on the
environment as to plant or animal
species, particularly endangered, rare or
threatened species, and related habitats
pursuant to CEQA, Cal. Public Resources
Code § 21000 et seq., and its implementing
regulations, Cal. Code of Regulations, title
14, ch. 6, § 15000 et seq.

POTENTIAL CROSS-BORDER MECHANISMS
FOR HABITAT MITIGATION

Under the California Fish and Game Code, there
are specific provisions for conservation banks and
mitigation banks that can “provide viable

The California Department of Fish and Wildlife
(“CDFW”) can require developers to undertake
mitigation obligations as to development projects

consolidated mitigation for adverse impacts
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caused by projects.” 50 Here, consideration should
be given as to whether such banks could include
land outside of the U.S. Currently, the provisions
of California law pertaining to the establishment
of conservation banks or mitigation banks presuppose that the sites of such banks are in the
United States as there is a specific requirement for
the boundaries of the bank in question to be
included in a “7.5-minute United States Geological
Survey map.” If, however, an exception can be
made to this requirement, i.e. permitting the use
of equivalent maps produced by the Mexican
Geological Service (Servicio Geológico Mexicano) 51
or USGS can issue maps for priority habitats in
Mexico, and the land in question provides priority
habitats deemed to be of critical importance to the
State of California for the protection of priority
endangered and threatened migratory species,
then conservation projects located along the Baja
California peninsula could piggyback directly on
to the existing consolidated mitigation
mechanism. As a test case, an initial pilot project
could be considered within the boundaries of
USGS’s Border Environmental Health Initiative,
which followed the boundaries of surface-water
drainage basins as the primary basis for defining
and delineating the extent of the border area from
a shared-water resources perspective. 52
In cases where development projects subject to the
CDFW jurisdiction involve “waters of the United
States,” as defined in federal law, the U.S. Army
Corps of Engineers (“ACE”) will have concurrent
jurisdiction under the U.S. Clean Water Act and
will also be able to impose mitigation obligations.
This raises the question whether a blue carbon
project on the Baja California peninsula in Mexico
Cal. Fish and Game Code § 1797(b). Such banks
can “provide for the conservation of important
habitats and habitat linkages, take advantage of
economies of scale that are often not available to
individualized mitigation projects, and simplify the
state regulatory compliance process while achieving
conservation goals.” Cal. Fish and Game Code §
1797(a)

50
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could be used to satisfy both the CDFW and ACE
mitigation obligations.
For mitigation projects with concurrent federal
jurisdiction, the CDFW is a party to a multi-agency
Memorandum of Understaning (MOU) signed in
2011 for mitigation and conservation banking and
in-leu fee programs. 53 The purpose of the MOU is
to establish “a framework for developing and

using combined or coordinated approaches to
mitigation and conservation banking and in-lieu
fee programs in California to improve consistency
of processes, services and products.” As such, prior
approval by the member agencies of the MOU
would be required to consider the use of the
mitigation banks for the protection of habitats
outside of the country.
Taking account of the provisions of California law
and the terms of the 2011 MOU, a strong argument
can be made that a blue carbon project on the Baja
California peninsula could be used to satisfy those
the CDFW and ACE mitigation obligations if (1) the
impacts to species and habitats in California,
particularly on endangered, rare or threatened
species, are unavoidable; (2) there are no suitable
mitigation opportunities in California; (3) the
species and habitats on the Baja California
peninsula are the same as impacted species and
habitats in California, particularly if there is a
linkage between the two jurisdictions, e.g. with
respect to migratory birds that fly between
California and the Baja California peninsula; (4)
the mitigation project in Mexico will be effective
in providing compensatory mitigation for the
adverse impacts on affected species and habitats
in California, whether through rehabilitation,
51
52

https://www.sgm.gob.mx/CartasDisponibles/

https://www.sciencebase.gov/catalog/item/58c7f9e
1e4b0849ce9795f7a
53

https://www.spd.usace.army.mil/Portals/13/docs/re
gulatory/banking/2011-MOU.pdf
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enhancement, restoration or in some cases
preservation of the mitigation site in Mexico; and
(5) the mitigation project in Mexico can be
protected, managed and financed for the
indefinite future to the satisfaction of state and
federal authorities in California.
Here, it would be appropriate to establish a test
case for the protection of those Baja California
peninsula coastal habitats of importance to Pacific
Flyway migratory bird species as many of those
species are protected under California law,
appropriate habitats for these species in California
are rapidly being lost to development, and many of
these sites are already receiving support from the
U.S. Fish & Wildlife Service under its grants
program pursuant to the North American
Wetlands Conservation Act. 54 Funding from
mitigation banks and other in-leu fee programs in
California could serve to complement existing
NAWCA funding.
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was introduced as a key element of the state’s
strategy to abate greenhouse gas emissions to 1990
levels by 2020 55.
Administered by the California Air Resources
Board (CARB), the CCTP sets a statewide limit on
sources responsible for 85% of California’s
greenhouse gas emissions, and is intended to
establish a price signal to incentivize long-term
investment in cleaner fuels and more efficient
uses of energy. 56 Over 450 entities—including oil
refineries, power plants and manufacturers
operating in the state—are covered by this
program (“covered entities”). The goal of the CCTP
is to reduce GHG emissions by requiring covered
entities to acquire a “compliance certificate” for
each metric ton of carbon dioxide equivalent
(tC02e) that they emit. Compliance certificates
consist of the following:
•
•

CALIFORNIA CAP AND TRADE SYSTEM

•

Evening view of a large oil refinery/chemical plant and
resulting airborne emissions located on the Carquinez
Strait in the San Francisco Bay Area.
Credit: halbergman, Getty Images.

Established pursuant to Global Warming Solution
Act of 2006 otherwise known as Assembly Bill 32,
the California’s Cap and Trade Program (CCTP)
https://www.fws.gov/birds/grants/northamerican-wetland-conservation-act.php
55
https://ww2.arb.ca.gov/resources/fact-sheets/ab32-global-warming-solutions-act-2006
54

Allowances or offsets issued by the CARB;
Allowances or offsets issued by a GHG
emissions trading system administered by a
jurisdiction outside of California (an “External
GHG ETS”) to which California has linked the
CCTP (a “Linked System”); or
A “Sector-Based Offset Credit” from a “SectorBased Crediting Program” established with
respect to an entire economic sector—such as
tropical forests—by a country, region, or
subnational jurisdiction in a developing
country.

Within this framework, allowances issued by
CARB are the primary driver of the California Cap
and Trade System. The number of allowances
made available by law each year sets a cap of GHG
emissions, which is reduced each year. The
combination of a declining annual cap and
increasing minimum prices for auctioned
https://ww2.arb.ca.gov/sites/default/files/capand-trade/guidance/cap_trade_overview.pdf
56
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allowances puts pressure on covered entities to
reduce GHG emissions.
Offsets issued by the CARB represent a GHG
emission reduction or GHG removal enhancement
by a third party, not otherwise required by law or
counted against legal requirements, that is real,
additional, quantifiable, permanent, verifiable,
and enforceable. Once created, offsets can be sold
to covered entities as compliance certificates to
match emissions if the covered entities do not
have enough allowances. As allowances become
more scarce and more expensive, offsets thus also
go up in price as well. This means that the parties
creating those offsets, through GHG emission
reduction of removal enhancement, will reap
more economic benefits.
Apart from the CARB-issued allowances and
offsets, the CCTP permits an external greenhouse
gas Emissions Trading System to “link” with the
CCTP after a rigorous administrative process to
determine if the external Emissions Trading
System has adopted California’s program
requirements (that must be equivalent to or
stricter than those required by California law).
Once the external ETS is linked to California’s,
then allowances and offsets issued by the external
ETS can be used and applied in the same way as
allowances and offsets issued by the CARB.
There is currently only one External GHG ETS that
is linked with the CCTP, i.e. the GHG emissions
trading system established by the Canadian
province of Quebec, as part of the Western Climate
Initiative (WCI), a linkage that began on January 1,
2014.57 In 2019, the Trump Administration sued
California58 in an attempt to block its international
emissions trading program linkage with Quebec,

https://ww2.arb.ca.gov/our-work/programs/capand-trade-program/program-linkage
58
https://eelp.law.harvard.edu/2019/11/californiascap-and-trade-agreement-with-quebec-survivingconstitutional-scrutiny/#_edn1
57
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however, U.S. Federal courts have upheld California’s
right to establish and maintain that linkage in place.59
The third form in which compliance certificates
may be established is through issuance of “SectorBased Offset Credit” from a “Sector-Based
Crediting Program” established by a country,
region, or subnational jurisdiction in a developing
country. A Sector-Based Offset Credit is not
created by a company or other private party but by
the country, regional or subnational jurisdiction
that has established the Sector-Based Crediting
Program with respect to an entire economic sector
(such as tropical forests) within the jurisdiction.
California law requires that CARB carries out a
rigorous administrative procedure to evaluate
both the Sector-Based Crediting Program and the
instruments issued by that Program. Once CARB
approves both, then the Sector-Based Offset
Credits can be used and applied in California in the
same way as CARB-issued offsets.
To date, CARB has not approved any Sector-Based
Crediting Programs for the issuance of SectorBased Offset Credits, although it has taken
preliminary steps in this direction. In 2010,
California
signed
a
Memorandum
of
Understanding with the Mexican State of Chiapas
and the Brazilian State of Acre to explore a
potential cross-border emissions trading program
for the protection of rainforests. Also, California
formed the REDD Offset Workgroup to explore
cross-border emissions trading options in both
locations. In 2015, CARB released a policy paper
and organized public workshops that led to the
development of the California Tropical Forest
Standard (CTFS) which was adopted in 2019 laying
out a framework for potential future cross-border
linking with international jurisdictions seeking to
conserve biodiverse rich tropical forests. The CTFS
https://legal-planet.org/2020/07/20/trumpadministrations-court-challenge-to-californiaquebec-cap-and-trade-agreement-again-rejected/
59
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has now been incorporated into California law as a
basis for approval of Sector-Based Crediting
Programs and Sector-Based Offset Credits, but no
approval has yet been forthcoming.
Within the context of the CCTP regulatory
structure described above, the CCTP could be a
funding source for the protection of blue carbon
coastal ecosystems in the Baja California
Peninsula under two alternative strategies:
A. Mexico to Establish a Linked System to
the CCTP.
In 2020, Mexico began its pilot program for a Cap
and Trade System (Sistema de Comercio de
Emisiones, or “SCE”), as discussed further below. If
the SCE becomes fully operational and has
appropriate protocols for issuance of offsets based
on protection of blue carbon resources, it could, at
least in principle, be linked with the CCTP and
become a “Linked System” with authority to issue
blue carbon offsets, such as Quebec’s. 60 Once SCE
is so linked, an offset project operator could
establish one or more “offset projects” with
respect to blue carbon coastal ecosystems in the
Baja Peninsula which could provide the basis for
SCE to issue offsets to the project operator based
on protection of those ecosystems. 61
B. Establishment of a Sector-Based
Crediting Program in Mexico.
As an alternative, the Mexican states of Baja
California and Baja California Sur, acting jointly
pursuant to appropriate authorization under
Mexican law, or the Mexican federal government
acting on behalf of the two states, could establish
60

https://www.environnement.gouv.qc.ca/changemen
tsclimatiques/marche-carbone_en.asp
61
Here, it is relevant to mention that in December
2021, Mexico’s current administration disappeared
the National Ecology and Climate Change Institute
(INECC), which would have been the natural
governmental partner to explore these
opportunities. INECC managed the country’s
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a Sector-Based Crediting Program for the entire
Baja California peninsula, subject to approval by
the CARB through a regulatory procedure. The
applicable economic sector would be tropical
forests—to include mangroves—or perhaps all
blue carbon assets if a new California standard
could be established that is broader than the
existing California Tropical Forest Standard.
Then, if the Sector-Based Crediting Program could
reduce GHG emissions in the tropical forest
against a baseline, then that Program could issue
Sector-Based Offset Credits at the jurisdiction
level, for the benefit of the entire sector (but not
to any specific project operator).

Balandra, municipio La Paz, B.C.S.Balandra is one of
the most important and popular mangrove forests in
Baja California Sur. Photo: Octavio Aburto

That said, there are a number of challenges to both of
these strategies that would have to be overcome. On
the one hand, environmental justice advocates in the
State of California have been critical of the CTTP,
arguing that cross-border offsets (such as those
currently permitted through the linkage with
Quebec) are exporting financial resources that could
otherwise be invested in protecting vulnerable
Californians in the shadow of fossil fuel polluters.62
Environmental and conservation organizations,
National Emissions Registry. According to the
government, SEMARNAT will acquire INECC’s
capacities and functions. policy making.
62

https://www.kqed.org/science/1972789/californiasays-it-will-review-cap-and-trade-amid-growingcriticism
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including the Sierra Club, have argued that funding
from emissions offsets should be “home grown” and,
if used, should protect critical habitats located in
California, not outside its borders. In the global south,
there has also been opposition by some indigenous
communities in Brazil, Mexico and Ecuador as well as
international NGOs, including Friends of the Earth 63
and Greenpeace, arguing that “nature should not be
traded for pollution.”64
Another issue is that California so far does not
recognize offsets based on protection of blue carbon
generally. It does recognize the potential for offsets
based on protection of tropical forests, which should
include mangroves, but this leaves out other blue
carbon assets including wetlands, estuaries, salt
marshes and sea beds. Another challenge to use of
the CCTP to fund protection of blue carbon
projects along the Baja California peninsula is that
there are strict limitations under California law on
the use of any offset instruments from outside the
State of California to meet compliance obligations
under the CCTP. Under the CCTP regulatory
regime, only 2% of the compliance obligations for
the period 2021-2025 and 3% of the compliance
obligations for the period 2026-2030 could be
satisfied with out-of-state offsets.

GHG EMISSIONS OFFSETS THROUGH THE
CALIFORNIA ENVIRONMENTAL QUALITY
ACT (CEQA)
Under the California Environmental Quality Act
(CEQA), projects undertaken in the State of California
that have significant environmental impacts
(including GHG emissions) can be subject to required
mitigation,65 i.e. measures that would substantially
lessen the significant environmental effects of such
projects. Where a project’s adverse environmental
effects
include
GHG
emissions,
e.g.
commercial/residential real estate and other
construction projects that increase vehicular traffic
in a community, the mitigation measures may
include, among others: (1) on-site emission
reductions; (2) off-site measures, including offsets
that are not otherwise required, to mitigate a
project’s emissions; and (3) measures that sequester
GHGs.66
To date, the State of California has considered for offsite GHG mitigation only sites located within the
state. The question here is whether a case can be

made for off-site GHG mitigation measures outside of
California, and in particular on the Baja California
peninsula, if clear linkages can be established
between California, particularly where there are
direct benefits to the state, and the protection of
coastal habitats on the Baja California peninsula. A

This would severely constrain the potential
market for Linked System offsets or Sector-Based
Offset Credits. Considering the competition from
existing domestic outside-of-California offset
projects, in particular Native American forest
projects in the U.S., it is not clear that there would
be a sufficient demand to justify the creation of
the Linked System offsets or Sector-Based Offset
Credits for the Baja California peninsula.

clear example of such a linkage pertains to protection
of wintering grounds on the Baja California peninsula
for migratory birds that are threatened or
endangered listed species.

https://foe.org/blog/2014-10-nine-reasons-whyredd-is-a-false-folution-friends-of/
64
https://redd-monitor.org/2012/10/19/indigenouspeoples-speak-out-against-californias-carbon-

offsets-scheme-you-cannot-trade-pollution-fornature/
65
https://opr.ca.gov/docs/june08-ceqa.pdf?
66
CEQA Regs 15126.4(c).

63

It is worth noting that under its general regulatory
scheme, CEQA does not establish detailed
requirements for offsets. Instead, the “lead
agencies” for projects subject to the CEQA review
establish their own terms regarding the use of
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offsets, subject to broad CEQA guidelines. The
California courts, in interpreting those guidelines,
have set limits on the scope of lead agency
discretion. Here, two recent court cases, both in
the County of San Diego, offer some guidelines on
the potential viability of cross-border GHG
emissions offsets in the future.
In a recent legal decision, Golden Door Properties,
LLC, v. County of San Diego (June 12, 2020) 50
Cal.App.5th 467, the California Court of Appeals
rejected on the CEQA grounds a County of San
Diego GHG offset strategy including foreign
offsets for land development projects inconsistent
with the County’s General Plan. But in so doing, it
identified factors that would provide grounds for
court approval of a local offset mechanism.
A similar case, Sierra Club v. County of San Diego
(October 7, 2021), rejected the use of GHG
emissions offsets for the proposed Adara at Otay
Ranch residential development on the grounds
that the County’s environmental impact report did
not properly disclose or analyze numerous
impacts of building new homes on coastal sage
scrub habitat that were critical for survival of the
endangered Quino checkerspot butterfly.
Also, the court found that the County of San
Diego’s plans to allow the project developer to use
emissions offsets was troublesome because the
County had not devised a proper framework for
oversight of the offsets in question. 67 Specifically,
the judge argued that “…cap-and-trade offset

credits may be issued only if the emission
reduction achieved is ‘real, permanent,
quantifiable, verifiable, enforceable, and
additional,” 68 something also stipulated in the
Golden Door case. It must be noted that the Court
Joshua Emerson Smith, Kristina Davis, Judge
strikes down envisioned Otay Ranch housing project,
citing wildfire, climate change,” San Diego Union,
October 7, 2021
https://www.sandiegouniontribune.com/news/envir
67
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of Appeals in Golden Door was particularly
skeptical towards offsets predicated on GHG
reductions from projects located outside the U.S.
The factors identified by the Court in the Golden
Door case, as providing grounds for approval of an
offset plan under the CEQA, were as follows:
•

•

•

•

•

•

If the local land use agency sets its own rules
for use of offsets and those rules are
sufficiently robust, the local agency need not
rely on the CCTP offset rules to comply with
the CEQA.
Offsets may be issued only if the emission
reduction achieved is real, permanent,
quantifiable, verifiable, enforceable, and
additional to any GHG emission reduction
otherwise required by law or regulation, and
any other GHG emission reduction that
otherwise would occur.
Offsets should be issued by official registries
that are credible, which can be established if a
registry has been approved for use by CARB
Offsets should be used as a last resort only
after other mitigation efforts that are directed
to benefitting the local jurisdiction are
exhausted or otherwise not available.
There should be a mechanism in place to
ensure enforcement, which may be through
the registries if they take on that role.
It may be particularly difficult to establish
that out-of-country offsets are valid because
of the risk of corruption in establishing and
administering the offsets, and because of
uncertainty as to foreign enforcement of the
offsets.

The Golden Door case offers important lessons for
the potential use in California of cross-border blue
onment/story/2021-10-07/adara-otay-ranchdevelopment
68
Sierra Club v. County of San Diego, Case No. 372019-00038820-CU-TT-CTL, October 7th, 2021
https://oag.ca.gov/system/files/attachments/pressdocs/Otay%2014%20Decision.pdf
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carbon emissions offsets from projects in the Baja
California peninsula. First, it will be essential to
engage with the regulatory authority for
California development projects, i.e. county or city
government, to see if they will incorporate offsets
in their GHG mitigation strategy, and in particular
out-of-country offsets. Second, where a GHG
mitigation plan permits the use of offsets, the plan
should incorporate the factors listed above. Third,
the provisions regarding out-of-country offsets
will need to be particularly rigorous to overcome
judicial skepticism. Enforceability is a critical
issue. Therefore, the offsets must be issued in a
process that excludes corruption and must be
“self-executing,”
without
discretionary
enforcement.
Importantly, the Golden Door case also comments
favorably on a County of San Diego mitigation
measure pertaining to direct investment in offset
projects rather than purchase of offsets. This
could potentially provide an alternative source of
funding for out-of-country projects and should be
explored in depth.
Each California city and county government has
its own land use measures and GHG mitigation
mechanisms. If GHG emissions offsets are to be
applied binationally, it will be necessary to
identify those on a county basis, such as many in
Southern California where there is substantial
development and, accordingly, a large potential
market for offsets. Then, the critical issue is

IV. What legal and policy
considerations must be
taken into account to
catalyze cross-border
conservation along the Baja
California peninsula?
MEXICO
Before any potential cross-border nature-based
market solution can be considered to protect the
blue carbon ecosystems of the Baja California
peninsula, Mexican Federal and State laws to
protect such ecosystems must be taken into
consideration.
Blue carbon is mainly produced in coastal and
marine ecosystems by marine vegetation such as
mangroves, seagrass, salt marshes and kelp. In
Mexico, the Constitution stipulates that these
marine and coastal areas belong to the Mexican
Nation. Specifically, Article 27 of the Constitution
specifies that “ownership of the lands and waters

within the limits of the National Territory
corresponds by origin to the Nation, which has had
and has the right to transfer its dominion over
such to private persons, creating private
property.”

whether it will be possible to incorporate out-ofcountry offsets in the GHG mitigation strategies
for those jurisdictions where strong linkages can
be established to coastal habitats along the Baja
California peninsula that are critical for listed
migratory bird species that are a priority for
protection in the State of California.
Santa Rosalía, municipio Mulegé, B.C.S.Pollution
and waste management is a big challenge coastal
communities face. Photo: Octavio Aburto
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This means that, unless the Mexican Nation has
granted Dominium to States or Municipalities,
Agencies of the Federal Government, private
ownership to individuals, or else has assigned
certain areas to agrarian communities or other
type of legal forms, all lands within the Mexican
territory, including all islands within the Mexican
marine areas belong to the Nation. This includes
all superficial waters such as wetlands, lagoons,
estuaries, creeks and rivers, and importantly, all
minerals and natural resources underneath—
including carbon stocks.
The General Law of National Properties (Ley
General de Bienes Nacionales) differentiates
between National lands, which shall always be of
public use (e.g. islands, beaches, marshes,
wetlands, estuaries, lagoons, rivers), and Federal
lands, that also belong to the Nation but are
assigned to federal agencies, states, or
government agencies for their use and
administration. Such lands may or may not be of
public use, and their management and custody
may be granted either to a federal, state, or
municipal authority.
It is worth noting that most, if not all, coastal
lands and marine areas where blue carbon may be
produced belong to the Mexican Nation and are
within Federal jurisdiction. This means that the
Nation has the Dominium over such areas and
therefore, by exercising its jurisdiction, has the
capacity to enforce all applicable laws and
regulations to oversee and protect such areas.
Within such areas are all beaches, including the
land and maritime federal zones (Zona Federal
Marítimo Terrestre
-ZOFEMAT), which
encompass 20 meters inland from the highest
tides in all beaches, coastal wetlands, estuaries,
inlets, lagoons and marine areas within the
Mexican jurisdiction.
Besides the Mexican Federal jurisdiction of the 20meter, high tide zone, there are a number of
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Federal laws and regulations that have effects over
these areas and on the ecosystems and organisms
that may produce blue carbon. The most relevant
ones are the General National Waters Law (Ley
General de Aguas Nacionales), the General
Ecological Equilibrium and Environmental
Protection Law (Ley General del Equilibrio
Ecológico y Protección al Ambiente), the General
Sustainable Forestry Development Law (Ley
General de Desarrollo Forestal Sustentable), the
General Climate Change Law (Ley de General de
Cambio Climático), The General Wildlife Law (Ley
General de Vida Silvestre), and the protected
species norm (NOM-059-SEMARNAT-2010). There
are also important international treaties that may
have an impact on these areas and ecosystems,
such as the Paris Agreement, the Ramsar
Convention, the CITES Convention, and the
Copenhagen Agreement, which have a legal status
equivalent to that of the Mexican Constitution.
Special attention must be given to the General
Climate Change Law, which addresses the efforts
and actions that Mexico shall undertake according
to the commitments that has acquired under all
international treaties and agreed to mitigate
climate change. Specifically, the General Climate
Change Program drawn from this Law and that
was recently enacted, stresses out the urgent need
to protect coastal and marine ecosystems to
prevent its deforestation with respect to
mangroves, seagrass and kelp, and to overall
secure blue carbon conservation. This Program
acknowledges Natural Protected Areas (Federal,
State and Municipal), Voluntary Protected Areas,
and Areas of Environmental Services as public
policy instruments to protect such ecosystems.
Of the aforementioned pertinent laws, regulations
and treaties, no doubt, among the most relevant to
the blue carbon legal ownership question are the
General National Properties Law, which defines
the Mexican Nation as the legal owner of all
marine and coastal areas and their vegetation, the
Federal Seas Law (Ley Federal del Mar), which
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establishes the jurisdiction and boundaries of
Mexican coastal waters and oceans, and the
General
Ecological
Equilibrium
and
Environmental Protection Law (LEGEEPA). The
latter’s main purpose is to regulate human
activities with respect to nature and to marine and
coastal areas and their vegetation. For purposes of
our analysis, this law and its regulation have
particular importance with respect to what may or
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activities based on the LGEEPA, its regulations,
Official Standard Norms and environmental
impact studies. It is likewise important to
highlight the Mexico’s General Wildlife Law,
which provides special protection to all
mangroves, as they are all CITES listed
endangered species.

Isla Danzante, Loreto, B.C.S. Juvenile grunts, like other species of fish, recruit in mangrove forests. Photo: Octavio Aburto

may not be done in order to protect ecosystems
such as mangroves, beaches, wetlands and
lagoons. Here, the LGEEPA vests authority and
jurisdiction to SEMARNAT, Mexico’s Ministry of
Environment and Natural Resources, over all
matters of federal jurisdiction, which include
federal lands, waters, federal zones and beaches,
wetlands, rivers, creeks, forestry matters,
ecosystems, among others. Any use or activity
within such areas require the approval of
SEMARNAT that will grant, limit or deny such

NATURAL PROTECTED AREAS, MARINE
NATURAL PROTECTED AREAS AND
NATIONAL PARKS
As provided by LGEEPA, the Mexican Federation,
through SEMARNAT and CONANP, may create
Natural Protected Areas, Marine Natural
Protected Areas and Marine Parks over national
lands, federal zones and even private properties to
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regulate, limit and control human activities in
order
to
protect
certain
ecosystems.
State legislation in Baja California and Baja
California Sur also allow such State governments
to create their own State Natural Protected Areas.
Currently, there are seven Natural Protected Areas
in the Baja California peninsula; two marine parks
(Loreto Bay National Park and Cabo Pulmo
National Park); and two State Natural Protected
Areas (Arroyo San Miguel in Baja California, and
Estero de San José del Cabo in Baja California Sur).
In total, there are 182 Natural Protected Areas in
Mexico that encompass over 90,838,011 hectares,
and 142 Ramsar Sites, covering 8,375 hectares
(from which 9 are in Baja California and 26 in Baja
California Sur).

ACUERDO DE DESTINO (ADD)
While the Mexican Federal government ownership
and jurisdiction over coastal lands and marine
areas, including blue carbon assets, are well
established through Mexico’s General Law of
Natural Assets (Ley General de Bienes Nacionales)
and the Federal Seas Law, a legal mechanism
referred to as an Acuerdo de Destino (ADD), does
legally allow the designation of the use of national
lands, coastal areas and seas by Federal
government agencies and Mexican state and
municipal governments. Currently, for coastal
lands within the Federal zone (beaches, wetlands,
estuaries, rivers, etc), Mexico’s National
Commission for Protected Areas (Comisión
Nacional de Areas Naturales Protegidas or
CONANP), has been designated the federal agency
with the right to use of such areas for ecological
protection via the ADD mechanism. CONANP can
then sign co-management agreements with nonprofit civil and conservation organizations to
preserve such areas.
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Such NGOs provide CONANP with on-site
management, funding of programs, community
liaisons and scientific stewardship. Although so
far none of the existing Acuerdo de Destino
decrees address the issue of blue carbon
ecosystems and blue carbon credits specifically, it
is likely that, as this important resource is further
studied and regulated, Acuerdos de Destino will be
tapped for this purpose. This would leave the door
open for the Federal Government to decide on
whether such credits may be used by the Federal,
State and/or municipal entities—as in principle,
the Federal government is the lawful owner.
Based on the above, the legal and regulatory
framework exists for the States of Baja California
and Baja California Sur to, in coordination with
the federal government through CONANP and
nonprofit conservation organizations, utilize the
ADD legal figure and Natural Protected Areas
mechanism for the purposes of protection of
coastal ecosystems. This could in turn lead to the
possibility of expanded cross-border cooperation
with the State of California, for either CEQA
compliant GHG emissions offsets or habitat
mitigation. Recent innovations in blue carbon
markets elsewhere around the world to apply
carbon credit to help finance the conservation and
restoration of mangroves, as well as the support to
on-going management of marine protected areas
(MPA), 69 offer lessons learned for Mexico.
The same can be said for Payment for Ecosystem
Services programs developed in other developing
nations.
While currently not permissible under Mexican
law, such an arrangement—linking an MPA
protection to blue carbon credits—might make
political and economic sense for Mexico given
current the country’s fiscal realities and the need
to fill large climate finance gaps to implement

https://mpanews.openchannels.org/news/mpanews/funding-mpas-selling-blue-carbon-creditspractitioners-first-projects-describe-their
69
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Flock of Brants (Branta bernicla) in flight, in the San Quintín wetland, Baja California. Photo of Victor Ayala-Perez

pledged international commitments. After all,
over the past year, the Government of Mexico
already undercut CONANP’s operating budget by
75%. 70 The net result has been the curtailment of
many of its key administrative functions, thus
limiting its ability to execute its own mission.
Still, given the strict limitations on eligible
designees to obtain the use of protected coastal
ecosystems through an ADD and the fact that an
area designated as an ADD cannot be given in
concession to anyone else, valid questions emerge
on the potential of private for-profit companies to
monetize coastal blue carbon assets, such as
mangroves and seagrass, for the purpose of reselling carbon emissions credits.

It must be said that while restrictions due apply
under Mexican law on the use or exploitation of
coastal mangroves and other type of coastal and
marine vegetation, our analysis has identified
questions regarding title claims that some Ejido
landowners may have along the Baja California
peninsula, many of which include coastal
properties with mangroves. Specifically, in these
cases, property boundary maps issued by Mexico’s
agrarian reform agency Secretaría de la Reforma
Agraria, have been found to be in conflict, as they
overlap with the otherwise stated ownership
rights held by the Mexican Federation in the
coastal zones. This is an issue that requires further
analysis and investigation.

https://www.reporteindigo.com/reporte/recortedel-75-a-las-areas-naturales-protegidas-tiene-eninoperancia-a-la-conanp/
70
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OTHER COASTAL LANDSCAPES
Beyond the immediate coastal zone and marine
areas under Federal jurisdiction where mangroves
and sea grass beds are predominately located,
opportunities do exist for cross-border
conservation of priority coastal habitats of
importance to migratory birds and other species
when such lands can be protected with a legally
enforceable conservation mechanism. Under
Mexican law, a legal mechanism exists known as

Áreas Destinadas Voluntariarmente a las
Conservación (ADVC), whereby a landowner
voluntarily designates its lands for conservation
and vests to such lands the same status as a
Natural Protected Area. The ADVC certification
status in question is registered with CONANP and
binds the land owner to the conservation
management program and uses restrictions set
forth in the ADVC certification status application
by both the landowner and CONANP.
Furthermore, it creates an additional layer of
protection against third parties that may present
a threat to the lands—such as the case of mining
claims.
As ADVCSs are voluntary, the duration of the
protection can vary, with some limited to 15 years.
The term is agreed upon by the landowner and
CONANP when setting up the ADVC certification
status. If not revoked by the landowner, upon the
sale of a property, the ADVC status is maintained
until a subsequent buyer revokes it.
Unfortunately, the Law does not contemplate the
irrevocability of such certification status. That
said, ADVCs have proven to be a highly effective
conservation tool for priority coastal habitats
acquired by established Mexican environmental
NGOs and landowners with a long-term
commitment to conservation, with certifications
being extended up to 99 years and some even in
perpetuity. To date, there are a total of 31,172 ha of
priority coastal habitats under ADVC protection by
four leading Mexican conservation organizations
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(Costa Salvaje, Niparaja, Pronatura Noroeste, and
Terra Peninsular), with an average duration of 99
years. This accounts for 96.8% of all ADVCs along
the Baja California peninsula, with only two lands
in private hands (and one of the latter now in the
process of being gifted to a Mexican conservation
organization for long-term stewardship)." See
Table 6 in the Appendix for details.
CONCLUSIONS REGARDING MEXICAN
LEGAL CONSIDERATIONS
Mexican Federal legislation provides sufficient
laws, regulations and standard norms to not only
provide strong, permanent and enforceable
protection to coastal and marine ecosystems
where blue carbon is produced, and to the
vegetation and organisms that produce it such as
mangrove, kelp and seagrass, but also provides for
a
strong
and
efficient
administrative
infrastructure to regulate blue carbon credits.
Mexico’s participation in international treaties
and conventions to fight climate change, and a
pilot Emissions Trading System (ETS) that started
in 2020 with technical assistance from California’s
CARB, is a clear indication that it is following the
path of other leading Nations towards creating a
regulated carbon market. Internally, Mexican
experts in various federal government agencies
such as SEMARNAT and CONANP are working to
understand this complex and sometimes ethereal
topic and are learning from the progress that
other countries have made.
Mexican federal legislation provides a clear
indication that all coastal and marine areas and
ecosystems where blue carbon is produced are
within the national territory, belong to the Nation
and are within federal protection and jurisdiction
and that by no means private individuals or
enterprises may become owners of such areas.
Baja California and Baja California Sur laws and
regulations, both very similar to each other,
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California’s legislation goes a step further by
already having a law that addresses climate
change and undertakes climate change mitigation
actions, such as the protection of forestry and
coastal and marine ecosystems. Besides, local
legislation addresses one very important issue
that Federal legislation does not: zoning. Even
though federal legislation requires prior federal
approval for any change of forestry land use and
for coastal and marine ecosystems, it is the local
jurisdiction that addresses zoning plans and urban
development plans and that regulates what
happens in land adjacent to coastal and marine
ecosystems.

V. What funding
mechanisms exist through
carbon markets to catalyze
cross-border conservation
for coastal wetlands and
adjoining landscapes in the
Baja California peninsula?

Isla San José, municipio La Paz, B.C.S. The network of channels within the mangrove forest of Isla San José is home to
many species. Photo: Thor Morales

Finally, we must keep in mind a valuable concept
that the Mexican legislation provides, in which
private Interests shall never supersede the public
interest. Under this concept, anyone can challenge
any law, regulation or governmental action that
may affect the public interest for the benefit of the
private interest. All environmental laws and
regulations, both Federal and state are based on
this principle.

As highlighted by the California Cap-and-Trade
Program, the potential exists for the sale of
carbon credit offsets, although as mentioned, no
such compliance-based program yet exists for
blue carbon—only voluntary ones. Still, with a
recent emphasis on market mechanisms, focused
on nature-based solutions to help countries meet
their net zero commitments under the Paris
Agreement, more attention is now being paid to
the potential role that blue carbon resources may
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one day have inregulated carbon markets.
Proceeds of the carbon credits generated can be
used to finance further mitigation, conservation
or restoration initiatives, such as payment for
ecosystem services programs, and that remains a
potential opportunity along the Baja California
peninsula.
Furthermore, the UN Framework Convention on
Climate Change (UNFCCC) celebrated its 26th
Conference of the Parties (COP26) in November
2021 in Glasgow, where the rulebook for Article 6
on international carbon markets (an unfinished
business inherited from COP21 in Paris) was
finalized and adopted. As drafted, Article 6 will not
only ensure quality and permanence of reductions
sought after the international carbon markets, but
it will also dynamize the international carbon
markets in two ways. First, through Article 6.2, it
will enable international transfers of carbon
market units amongst signatory countries. In
addition, it allows nations to authorize carbon
credits for the voluntary carbon markets. For any
of this “authorized carbon credits”, the host
country must apply corresponding adjustments
thus taking those reductions off from countrywide NDC mitigation accounting and effectively
allowing other entities to claim the reductions.
This last section “enables the voluntary carbon
market to generate and use carbon units that are
backed by corresponding adjustments,” thus
giving projects a high degree of credibility, and
investors certainty, as these are backed by hostcountries.
In that sense, the rulebook achieved at the COP26
aims to tackle the additionality issue by helping to
avoid double-counting of emissions reductions, by
requiring countries transferring carbon credits
abroad to make the corresponding adjustment in
their own mitigation accounting. Furthermore,
companies and investors wishing to buy carbon
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credits in the voluntary market, can then buy
credits linked to country’s corresponding
adjustments. According to Chirag Gajjar, head of
subnational climate action within the climate
program at the World Resources Institute, “the
rules agreed to in Glasgow will make offsetting
programs stricter”. 71
Furthermore, the Taskforce on Scaling Voluntary
Carbon Markets (TSVCM) released a Phase II
Summary Report in July of 2021, proposing new
and rigorous quality standards called Core Carbon
Principles. These are meant to make sure that they
have a measurable, meaningful impact on
emissions and to establish a strong Measuring,
Reporting and Verification (MRV) process that is
consistent across both voluntary and mandatory
markets. The TSVCM also announced it is working
to establish a global governance body, which will
finalize the standards and oversee voluntary
carbon markets globally. Before such guidelines,
creating, accounting and verifying carbon credits
came down basically to the private sector and
verification organizations.
All these efforts will contribute towards building
higher quality, permanent, and additional
emissions reductions, but will also provide the
higher degree of confidence and credibility in the
markets—both voluntary and mandatory—needed
for them to scale up, bring the carbon price to a
point that more truly reflects the negative
externalities global warming pollutants bare, and
thus play a more meaningful role in the fight
against the climate crisis.
According to the UNFCCC, before COP26, around
two thirds of the 2015 Paris Agreement signatories
had already included some sort of carbon pricing
mechanism in their NDCs, and the World Bank
estimated that, “using carbon pricing approaches
on a large scale to meet the emission reduction

https://www.greenbiz.com/article/what-passagearticle-6-means-carbon-markets
71
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targets set in NDCs could reduce the cost of
climate change mitigation by 32% by 2030.” 72 Now,
having a finalized rulebook means that
international carbon markets—including the
voluntary ones—will likely gain momentum.

VOLUNTARY CARBON
MARKETS
Voluntary carbon markets allow carbon emitters
(such as oil and gas majors, technology and powerconsuming sectors—like cement, aviation and
others) to offset what are, in theory, unavoidable
GHG emissions by purchasing carbon credits.
Credits come from projects targeted at removing
or reducing GHG from the atmosphere. In
principle, these credits, known as carbon offsets,
are supposed to represent carbon that has been
avoided or removed from the atmosphere that
would not have occurred if not for the project that
generated them and absent the extra revenue from
the selling of these credits, the project would have
not been undertaken. In that sense, they
represent, in theory, additional carbon mitigation.
Likewise, in principle, buyers of offsets are
supposed to use these credits only for those
emissions that cannot be abated through
technology upgrades or by improving supply chain
efficiencies.
According to information from the TSVCM
sponsored by the Institute of International
Finance, the price of voluntary credits has
remained mostly below US $5 and these low prices
are partly the result of a glut of offsets that were
generated in the past, when standards were even
less robust than today. There was more supply
than demand—something that is bound to change.
https://unfccc.int/about-us/regionalcollaboration-centres/the-ci-aca-initiative/aboutcarbon-pricing#eq-6
73
A blueprint for scaling voluntary carbon markets |
McKinsey
72
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Besides, voluntary credits have mostly remained
cheaper than those from regulated markets. Since
2021, however, demand for carbon credits has
boomed, driven by corporate net-zero targets and
growing interest in this market mechanism as a
tool to achieve Paris Agreement-related goals.
The weighted average price per ton for credits
from forestry and land-use projects (which are to
date the most common) has been steadily rising
from US $4.33 in 2019 to US $4.73 in 2021, with a
spike to US $5.60 in 2020. The TSVCM estimates
that overall, the market for carbon credits could
be worth upward of US $50 billion by 2030 and
demand will increase by a factor of 15. 73
Furthermore, the analysis shows that in the first
eight months of 2021, voluntary carbon markets
had already seen a near-60% increase in value
from the previous year, and the markets were on
track to hit US $1 billion in transactions by yearend 2021. It is also noteworthy that it is now not
just companies wanting to offset emissions who
are buying carbon credits, but there is now
increasing demand from the financial sector.
Demand for credits specific to nature-based
projects continues to increase too; the volume of
demand more than doubled in 2021 from 2020’s
already-record high levels. Similarly, transaction
of REDD+ credits (projects that reduce emissions
from deforestation and forest degradation) also
exploded in 2021, growing 280% between 2020 and
September 2021. 74
In addition, as more industries and sectors fall
into regulated markets; climate pledges increase
in ambition, and; national regulations to mitigate
climate pollution tighten around the world,
demand for carbon offsets will increase. An
74

https://www.ecosystemmarketplace.com/articles/pr
ess-release-voluntary-carbon-markets-rocket-in2021-on-track-to-break-1b-for-first-time/
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important increase in demand is expected to come
as the aviation sector looks to mitigate GHG
emissions through the Carbon Offsetting and
Reduction Scheme for International Aviation
(CORSIA). International aviation was one of the
only two sectors not covered in the 2015 Paris
Agreement (along with international shipping). As
such, many airlines started using carbon offsets to
limit their net carbon emissions, either on a
voluntary basis or to comply with national or
regional regulations. A relevant update that came
from COP26 is that, through article 6.2 previously
mentioned, countries will be required to authorize
carbon credits generated to be available for use for
CORSIA-required mitigations.
CORSIA is the first international effort to curve
emissions from international travel. CORSIA is a
program run by the International Civil Aviation
Organization (ICAO) to limit carbon emissions
from international aviation and meet the
industry's goal to achieve carbon neutral growth
beginning in 2020 and a 2% annual fuel efficiency
improvement through 2050. The pilot phase ran
until 2021, followed by a voluntary phase from
2023-2026, and will begin its mandatory phase for
all countries in 2027. Under CORSIA, 75 airline
offsetting has a chance to take off. Depending on
how the industry grows in the coming years, this
program is expected to generate between 1.6-3.7
billion tCO2e of demand for offsets between 20212035. S&P Global Platts priced CORSIA-eligible
carbon credits at US $8.71 CO2e in November 2021,

https://www.forest-trends.org/wpcontent/uploads/2018/10/CORSIA_infographic.pdf
76
https://www.spglobal.com/platts/en/marketinsights/latest-news/energy-transition/112321-cop26confirms-role-of-voluntary-carbon-market-verra
75

77

https://www.iucn.org/sites/dev/files/content/docu
ments/2021/manualbluecarbon_eng_lr.pdf
78
Manual for the Creation of Blue Carbon Projects in
Europe and the Mediterranean, IUCN, March 2021,
page 36
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a gain of 989% since its first assessment on Jan. 4,
2021, at 80 cents. 76

BLUE CARBON OFFSETS
Carbon offsets follow guidelines or standards,
developed by organizations, usually NGOs, which
“certify that a particular project meets its stated
objectives and its stated volume of emissions.
Standards have a series of methodologies, or
requirements, for each type of carbon project.”
There are now several standards today that verify
blue carbon credits. In 2020, a mangrove-specific
methodology (not limited to considering
mangroves as a type of “tropical forest”) was
developed under the French certification label
bas-Carbone, allowing companies in that country
to offset their CO2 emissions based on protection
of mangroves, and a similar methodology is under
development for seagrasses. 77 Likewise, the
Andalusian Emissions Offset System now too
includes blue carbon projects. 78 Currently, there
are six carbon accounting and monitoring
approved methodologies that have been applied to
blue carbon projects in the voluntary market. 79
However, these standards are fairly recent. Verra
published its first methodology for tidal wetlands
and seagrass restoration in 2015, and only in
September 2020 did it expand rules to cover
wetland conservation. According to a Yale
University blog, 80 only a few mangrove-specific
projects have received carbon offsets to date,
https://www.iucn.org/sites/dev/files/content/docu
ments/2021/manualbluecarbon_eng_lr.pdf
79
There are currently six carbon accounting and
monitoring approved methodologies under the Clean
Development Mechanism (CDM), the Gold Standard
(GS) and the Voluntary Carbon Standard (VCS) that can
be applied to blue carbon projects. The GS
methodology is only applicable to mangroves.
80
https://e360.yale.edu/features/why-the-marketfor-blue-carbon-credits-may-be-poised-to-take-off
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including in Colombia, Kenya, India, Madagascar,
Senegal and Indonesia. A project focused on
seagrass in currently underway in the Chesapeake
Bay in the U.S., led jointly by the Virginia Institute
of Marine Science and The Nature Conservancy
(TNC)—a first of its kind. So far, according to the
mentioned Yale blog, Verra has issued a total of
around 970,000 credits (equivalent to 970,000
tCO2e) to blue carbon projects.
Carbon offsets from blue carbon projects have
been sold anywhere from US $12/tCO2 in a project
in Kenya, to US $20/tCO2 in Madagascar. Both of
these were small-volume projects focused on the
social and environmental benefits of mangrove
restoration. In other projects proposed in Florida,
USA, the carbon prices examined were US $5, $7.50,
and $15 per metric ton. This would seem to
indicate that prices for blue carbon offsets are
higher than for other projects (which as
mentioned earlier, are trading at an average of US
$5/tCO2), although there is no baseline yet, as blue
carbon-specific offsets are still new. Furthermore,
in general, nature-based carbon offset prices (of
which blue carbon is a subset of), have increased
by 199% from its first assessment in June 2021, at
US $4.65, to US $13.9 in November 2021 according
to the S&P Global Platts analysis. 81

THE OPPORTUNITY
Coastal ecosystems are still being largely
overlooked by global climate finance, as they
https://www.spglobal.com/platts/en/marketinsights/latest-news/energy-transition/112321-cop26confirms-role-of-voluntary-carbon-market-verra
81
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https://www.apple.com/newsroom/2019/04/conser
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account for just 1% of the total climate finance
flows for adaptation from public and private
actors. Still, recent corporate commitments to
Environmental, Social and Governance (ESG)
standards and net-zero goals are a harbinger of
things to come. Among the companies to
announce the funding of blue carbon projects
include Gucci, Apple 82 and Proctor & Gamble. 83
Additionally, the Bezos Earth Fund has recently
gifted US $100 million to the World Wildlife Fund
to support the protection of mangroves and
seagrass around the world. 84 In addition, the
number of coastal conservation projects
purporting to provide blue carbon sequestration
benefits will likely increase further as the future
cost of offsets rises. According to the TSVCM, the
estimated demand for carbon credits could
increase by a factor of 15 by 2030 and by a factor of
100 by 2040. Overall, the market for carbon credits
could be worth upwards of US$50 billion in 2030. 85
Per an Earth Security analysis, “the social,

economic and biodiversity benefits of
mangroves—i.e. their value beyond just carbon—
often leads to price premiums in carbon markets.
This is opening the opportunity to develop new
types of credits that can bundle together climate
adaptation benefits for coastal resilience with
carbon credits for corporate buyers”. 86 This is why
certification organizations such as Verra and TNC
are now working on a third-party verified
framework for Blue Carbon Resilience Credits
(supposed to be published in 2021) that aims to
bundle together the mitigation component with
t-sustainability/world-wildlife-fund-receives-usd100-million-from-the-bezos-earth-fund
85
A blueprint for scaling voluntary carbon markets to
meet the climate change, McKinsey & Co., January
29, 2021. https://www.mckinsey.com/businessfunctions/sustainability/our-insights/a-blueprint-forscaling-voluntary-carbon-markets-to-meet-theclimate-challenge
86
Financing the Earth’s Assets: The Case for
Mangroves as a Nature-based Climate Solution,
2020.
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adaptation benefits of these blue carbon projects
(in the form of flood protection benefits). TNC
estimates that these credits could mobilize up to
US $320 million/year for coastal conservation and
restoration projects as corporate demand grows.
On the other hand, the Earth Security study adds
that so far, few compliance markets accept credits
from forestry or wetland offsets, and no project
has earned credits in these markets as of yet. It
points out that large-scale mangrove restoration
could sequester up to 380 million tCO2 over a 20year period, yet at current carbon offset prices,
restoration efforts on this scale are not feasible.
However, it also explains that, if the wide range of
social benefits and other ecosystem services
provided by mangroves were fully internalized in
the price of carbon, these credits could be priced
at up to US $417/tCO2.
Taking into account variability in carbon density
across different types of mangrove forests, Mexico
has the second largest mangrove restorable area
after Indonesia, even though it is the country with
the fourth (or fifth, depending on the source)
largest mangrove extension. Mexico’s blue carbon
ecosystems, in addition, face land-use pressures to
convert these forests into aquaculture farms,
tourism developments, and others. In that sense,
promoting projects that internalize the full range
of ecosystem services provided, plus the carbon
offset price, could provide the necessary financing
for them to be feasible but also to disincentivize
other land uses and help support the livelihoods of
the communities that depend on them.
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habitats with some pre-existing protections
through the acquisition of such lands by
conservation NGOs, or through governmentestablished protected areas. In spite of these
efforts, however, there are limited resources
available to provide proper long-term protection.
In the case of CONANP—government institution
in charge of protected areas in Mexico—it has
experienced significant budgetary cuts in recent
years, 87 limiting their resources for enforcing and
overviewing conservation even further. In that
sense, oftentimes, the protection provided to some
of these vulnerable ecosystems is in name only,
what some in the conservation community have
referred to as “paper parks”. 88 Furthermore, there
are still many other areas without proper
protection, in particular many of the coastal
wetlands of Bahía Magdalena in Baja California
Sur. In that sense, there is a strong case for
pursuing additional funding mechanisms, such as
carbon offsets, that can help fund conservation
and protection efforts of these important carbon
sinks—clearly covering the additionality
requirement of this market-based financial tool.

In that regard, particularly in the case of the Baja
California Peninsula, there are several coastal

Already, initial work has begun to monetize the
Baja California peninsula blue carbon assets with
the announcement of a project undertaken by
Canadian based company, Carbon Streaming Corp
(CSC) in partnership with MarVivo. 89 The project,
according to the company’s May 2021
announcement, aims to conserve and sustainably
manage approximately 22,000 ha (54,363.2 acres)
of mangroves and 137,000 ha (338,534.4 acres) of
marine environment in Magdalena Bay, Baja
California Sur, with the goal of sequestering 26
MtCO2e over a 30-year timeframe. 90 While CSC has
agreed to invest US $6 million in Magdalena Bay
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https://www.eluniversal.com.mx/estados/organizaci
ones-piden-no-recortar-75-el-presupuesto-la-conanp
88
https://www.newscientist.com/article/dn26552conservation-report-reinforces-fears-over-paperparks/
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https://marvivo.earth

https://www.carbonstreaming.com/investors/newsreleases/carbon-streaming-announces-first-carboncredit-stream-investment-into-a-blue-carbon-project
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through the MarVivo Blue Carbon Conservation
Project, questions remain as to whether CSC
legally has the right to monetize the value of these
blue carbon assets, under current Mexican law. In
spite of this, CSC has formalized an “investor
rights agreements” whereby Montreal-based
Osisko Gold Royalty Ltd 91 has exercised its rights
to exclusively participate in and acquire up to 20%
of the off-takes produced by the project.92
Here, given Mexico’s potential to capitalize on its
blue carbon assets, there is a pressing need for
Mexican regulators to begin to clarify Federal
policy on who effectively owns the rights to monetize the ecosystems services provided by the
country’s coastal habitats and under what terms.
Another policy question that Mexico will need to
carefully consider is whether Mexican industrial
polluters should take precedence over foreign
polluters in the sale of blue carbon credits, given
the country’s priorities to meet its own Paris
Agreement targets.

VI How can funding be
effectively distributed based
on blue carbon valuation of
coastal lands for the Baja
California peninsula? What
other ecosystem services
could be maximized with
these funds?
The sustainable provisioning of goods and services
from natural ecosystems (i.e. ecosystem services

h�ps://osiskogr.com/en/overview/
Carbon Streaming Corp, Management Discussion
and Analysis, for the year ended June 30, 2021, page
4
h�ps://www.carbonstreaming.com/_resources/ﬁna
ncials/MDA-June-30-2021.pdf
93
Joanna Acosta-Velázquez et al, Assessing a
nationwide spatial distribution of mangrove forest

or ESS) are essential to the wellbeing, survival
and economic prosperity of society. Mangrove
forests, seagrass and salt marshes, such as
those found along the Baja California peninsula,
are biologically complex and productive blue
carbon ecosystems providing a multitude of
ecosystem services.
The extent of coastal mangrove coverage across
Mexico’s North Pacific region covering the Baja
California peninsula totaled 26,618 ha, with Baja
California Sur accounting for 99.85% of the peninsula’s coverage (the rest located mostly in Bahia de
los Angeles in the Gulf of California in the state of
Baja
California).
The
Baja
California
peninsula’s mangrove coverage accounts for only
3.4% of Mexico’s total mangroves, based on 2015
data. Within the State of Baja California Sur,
nearly 83% of total mangrove coverage is
located within the Bahia Magdalena Lagoon
Complex. Other critical mangrove habitats can be
found at the Ensenada de La Paz, Bahia de
Loreto, the Estero de San Jose de Cabo, and
the Laguna San Ignacio wetland complex .
Although research on the Baja California
peninsula’s seagrass distribution is limited,
a study
undertaken
in
2004
quantified
the coverage of seagrass and other related
habitats in San Quintin Bay, totaling 4,874
hectares, with common eel grass (Zostera
marina) accounting for 1,949 ha or close to 40%
of that total. Other important seagrass habitats can
be found at Estero Punta Banda, Laguna Ojo
de Liebre, Laguna San Ignacio, and Bahia Magdalena.
Collectively, the Baja California peninsula’s blue
carbon assets offer a variety of important ecosystem services. Beyond their carbon sequestration
potential, other important ESS include: nursing
habitats for important commercial fisheries

91
92

for Mexico: An analysis with high resolution images,
Conference paper, May 2009.
h�ps://agua.org.mx/wpcontent/uploads/2017/07/Manglares-de-Méxicoactualización-y-exploración-de-los-datos-del-sistemade-monitoreo-19701980-2015.pdf
94
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species, water quality enhancement, recreation and eco-tourism, providing a natural form of protection
against extreme weather events, and offering wintering habitats for a variety migratory birds species. See
Figure 6 for details.

Figure 6: Classification of ecosystem services by Millenium Ecosystem Assessment (MEA 2005)

Source: Adapted from MEA 2005
In 2017, a comprehensive analysis 96 of the blue
carbon sequestration potential in the five largest
wetland lagoon complexes along the Pacific Coast
of the Baja California peninsula was done,
covering: Estero Punta Banda, Bahia San Quintin,
Laguna Ojo de Liebre, Laguna San Ignacio and the
Bahia Magdalena Lagoon Complex. They
estimated the combined carbon sequestration
potential of these five coastal wetlands at 55,300
MtC02e/year 97 (see Table 5 in the Appendix). A key
finding of this study was that the tidal wetlands of
the Baja California peninsula appear to have a low

Richard Kempka, Use of digital mul�spectral
videography to assess seagrass distribu�on in San
Quin�n Bay, Baja California, Mexico, Ciencias
Marinas, 30(1A): 47-60, February 2004.
h�ps://www.researchgate.net/publica�on/2370353
92_Use_of_digital_mul�spectral_videography_to_as
sess_seagrass_distribu�on_in_San_Quin�n_Bay_Baj
a_California_Mexico
95

vulnerability to the sea level rise and, as such, are
an important carbon storage resource for the
future.
It spite of the critical importance of the Baja
California peninsula’s natural blue carbon assets,
these are often under-valued due to the public
good, non-market nature of the ecosystem
services that they provide. In the case of coastal
mangrove forests in Baja California Sur, this blue
carbon asset has been under-valued and overexploited, thereby justifying deforestation.
Accordingly, mangrove forests across the state

Elizabeth Burke Watson y Alejandro HinojosaCorona, Assessment of Blue Carbon Storage by Baja
California (Mexico) Tidal Wetlands and Evidence for
Wetlands Stability in the Face of Anthropogenic and
Climate Impacts, Sensors (Basel), 18(10): 32, Enero
2018.
h�ps://www.ncbi.nlm.nih.gov/pmc/ar�cles/PMC579
5378/
96
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Ibid.
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Isla San José, La Paz, B.C.S. Credit: Thor Morales

have been destroyed at a rate of 0.205% annually
from 2005-2015. 98 Globally, 20–35% of global
mangrove extent has been lost over the last
50 years. 99 Land use change is the leading cause of
mangrove deforestation around the world, and
conversion to shrimp aquaculture being the major
economic driver and a source of negative health
impacts to adjacent ecosystems at key sites in Baja
California Sur.100
Economic analysis is valuable for governments
in the decision-making process when allocating
scarce resources. However, traditional
economic analysis tends to underestimate the
long-term benefits of natural resources of coastal
ecosystems due to the difficulty in
quantifying ecosystem services in comparable
Kumagai, J. A., Costa, M. T., Ezcurra, E. & AburtoOropeza, O. Prioritizing mangrove conservation across
Mexico to facilitate 2020 NDC ambition. Ambio 49,
1992–2002 (2020).
99
Polidoro, B. A. et al. The Loss of Species: Mangrove
Extinction Risk and Geographic Areas of Global
Concern. Plos One 5, e10095 (2010).

terms to economic services and manufactured
capital. However, the sustainability of human
kind on Earth may be ultimately compromised
if the value of mangroves is neglected further in
policy decisions. Ecosystem services valuation
can assist in estimating their marginal value,
to inform policy- and decision-makers.101
It is important to address that ecosystem services
and goods flow from ecosystems and watersheds
that do not adhere to international borders and
land ownership rights. For example, private landowners and ejidos own parcels adjacent to coastal
lands that are unprotected, while mangroves are
intricately connected to the ocean and
surrounding ecosystems due to shared

98

Páez-Osuna, F. The environmental impact
of shrimp aquaculture: a global perspective.
Environ Pollut 112, 229–231 (2001).
100

Costanza, R. et al. The value of the
world’s ecosystem services and natural capital.
Nature 387, 253–260 (1997).
101
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ecosystems, ecosystem processes and species. 102 In
that sense, while coastal lands in Mexico within 20
meters of the high-tide line, where mangroves are
present, are owned by the Federal government,
adjacent lands are also critical to their
conservation. Many of those are owned by private
landowners or ejidos and are unprotected.
Restrictions on these adjacent parcels to protect
the mangroves would result in costs to the
landowners and ejidatarios, while many of the
benefits are intangible for them and some benefits
would go to other parties, e.g. domestic ecotourism operators. 103,104
Creative methods for placing a value on intangible
ecological benefits, capturing that value and
transferring the resulting financial proceeds to
the groups who own and control habitats have
been used to protect Monarch butterfly habitats in
Mexico through programs of payment for
ecosystem services. 105,106,107 Similar approaches
could be used to provide compensation for the
ecosystem services provided by coastal wetlands
in Mexico in order to create positive incentives for
private landowners and local communities to
conserve those ecosystems.

CARBON SEQUESTRATION
Carbon markets attests to a global tendency to

Blaber, S. J. M. MANGROVES AND FISHES: ISSUES
OF DIVERSITY, DEPENDENCE, AND DOGMA. BULLETIN
OF MARINE SCIENCE 80, 457–472 (2007).
103
Hoyt, E. THE WORLDWIDE VALUE AND EXTENT OF
WHALE WATCHING. A SPECIAL REPORT FROM THE
WHALE AND DOLPHIN CONSERVATION SOCIETY
(1995).
104
Arcos-Aguilar, R. et al. Diving tourism in Mexico –
Economic and conservation importance. Mar Policy
126, 104410 (2021).
105
Missrie, M. & Nelson, K. Direct Payments for
Conservation: Lessons from the Monarch Butterfly
Conservation Fund. (2005).
106
Sultanian, E. & Beukering, P. J. H. van. Economics
of Migratory Birds: Market Creation for the
102

grow carbon reduction mechanisms—as part of a
global consciousness regarding the urgent need to
tackle climate change. Mexico noted its goal to
reduce GHG emissions by 22% by 2030 (compared
to a BAU scenario), including through Naturebased Solutions, in its Nationally Determined
Contributions delivered to the United Nations
Framework Convention on Climate Change in
2020. Mangrove forests can play a key role in
meeting these goals, as these ecosystems naturally
mitigate emissions and store carbon, while also
increasing the capacity for human adaptation to
climate
change
.

Western Sandpipers flying over the marshes during high
tide in Guerrero Negro, Baja California Sur, Mexico.
Photo Victor Ayala-Perez

Even though mangroves represent less than 0.1%
of the world’s surface, 108 they sequester 13.5 Gt of
carbon annually, accounting for 3% of the total
forest carbon sequestration globally. The fringe
mangrove and mudflats of the Bahía Magdalena
wetland complex were found by Zulueta et al.
(2013) to sequester 23-81 times more carbon than
the surrounding desert scrub. 109 Importantly,
Protection of Migratory Birds in the Inner Niger Delta
(Mali). Hum Dimensions Wildl 13, 3–15 (2008).
107
Rubio-Cisneros, N. T. et al. Transnational Ecosystem
Services: The Potential of Habitat Conservation for
Waterfowl Through Recreational Hunting Activities.
Hum Dimensions Wildl 19, 1–16 (2014).
108
Hamilton, S. E. & Casey, D. Creation of a high spatio‐
temporal resolution global database of continuous
mangrove forest cover for the 21st century (CGMFC‐
21). Global Ecol Biogeogr 25, 729–738 (2016).
109
Zulueta, R. C. et al. Aircraft Regional-Scale Flux
Measurements over Complex Landscapes of
Mangroves, Desert, and Marine Ecosystems of
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mangroves can hold three times more carbon in
their soil than other types of forests. 110 In fact,
mangroves and salty scrubs in the Gulf of
California jointly store 28% of the total
belowground carbon pool in the entire region. 111
Consequently, destroying these coastal mangrove
forests could lead to the release of large carbon
stocks back into the atmosphere, resulting in
increased CO2 emissions 112,113 and reduced carbon
sequestration potential in the future.
Valuing carbon stocks in a particular area can then
be thought of as the value of carbon that is lost
when deforestation occurs in that area. As
highlighted in detail in Table 5 in the Appendix,
Bahia Magdalena holds the most important
mangrove forest in the Baja California peninsula.
There, deforestation rates and carbon stocks of
Mexican mangroves were estimated to predict a
social cost of carbon 114 of US $392 (± 7.4) million
over 25 years of continued deforestation. The
carbon stock values of Mexican mangroves were
compared to potential investment and costs of
conservation and it was found that when
considering the value of carbon stocks alone, the
average value of a hectare of Mexican mangrove
was US $38,100 (± 4,300), while the cost of
investment was between US $44.7 and US $182.5
per hectare.
These results indicate that society could save on
average between US $10,800 and US $31,900 in

Magdalena Bay, Mexico. J Atmos Ocean Tech 30, 1266–
1294 (2013).
110
Donato, D. C. et al. Mangroves among the most
carbon-rich forests in the tropics. Nat Geosci 4, 293
(2011).
111
Ezcurra, P., Ezcurra, E., Garcillán, P. P., Costa, M. T.
& Aburto-Oropeza, O. Coastal landforms and
accumulation of mangrove peat increase carbon
sequestration and storage. Proc National Acad Sci
113, 4404–4409 (2016).
112
Kauffman, J. B., Trejo, H. H., Garcia, M. del C. J.,
Heider, C. & Contreras, W. M. Carbon stocks of
mangroves and losses arising from their conversion to

avoided damages per hectare for every municipio
by protecting mangrove forests over the next 25
years. On a per-hectare basis, the cost of
investment to protect mangroves was far less than
the carbon stock value, and this is not even
including the value of all other ecosystem services
beyond carbon sequestration. For those wetlands
along the Pacific coast of the Peninsula,
mangroves play a critical role in the maintenance
of fish stocks. In particular, Magdalena Bay is the
most important fishing ground in the state, and
part of that productivity relies on the mangrove
forests found on that wetland.
The significant value of Mexico’s blue carbon
ecosystems, in particular in the case of Bahia
Magdalena, incentivizes future conservation
efforts both domestically and internationally.
That said, it is important to emphasize that, due to
climate change, there will be important changes in
the relative extent and value of Baja California
peninsula’s blue carbon inventory over time—
particularly due to sea level rise. Furthermore, the
expected impact of climate change on mangrove
coverage in that lagoon complex over time will
also impact the future potential for monetizing
the sale of carbon credits in any voluntary or
future compliance market. After all, as stated
before, over the ten-year period from 2001 to 2010,
Bahia Magdalena’s mangrove inventory declined
already from 25,730 ha (25,730 acres) to 22,312 ha
(55,134.2 acres). 115

cattle pastures in the Pantanos de Centla, Mexico.
Wetl Ecol Manag 24, 203–216 (2016).
113
Adame, M. F. et al. The undervalued contribution
of mangrove protection in Mexico to carbon emission
targets. Conserv Lett 11, e12445 (2018).
114
The SCC reflects the economic cost of an
incremental unit of CO2, meaning it represents what
society is willing to pay today to avoid the future
damages or costs caused by an additional ton of
carbon emissions.
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Climate change impacts aside, the potential exists
to use market-based, Nature-based Solutions to
promote the long-term conservation of the Baja
California peninsula’s blue carbon capital. As
highlighted before, the ESS value of these assets
extend beyond its carbon sequestration potential.
As such, any strategy to protect the peninsula’s
blue carbon inventory needs to take into
consideration the full breath of ecosystem services
provided
to
communities.

VII. Conclusions and
Recommendations
Given the shared biodiversity and ecosystem-wide
related interdependencies between the States of
California, Baja California and Baja California Sur,
a compelling case can be made for exploring
innovative ways to expand binational
conservation efforts, including through marketoriented, nature-based solutions linked to
habitats that are home or nesting areas for many
common threatened and endangered migratory
bird species that are priorities for protection
among these three states. Such a binational focus
could be enabled through the recently reestablished Commission of the Californias
endorsed by all three states as a “forum to share
information concerning common challenges, and
to discuss the development of collective solutions
to those common challenges.” 116 Furthermore,
such binational collaboration would support
broader U.S. and Mexican commitments made
under the Paris Agreement, the Convention for
Biological Diversity and the 30x30 goals.
To enable this proposed cross-border
collaboration, our paper explores various marketoriented mechanisms, such as the California Cap

and Trade Program, CEQA’s Habitat and GHG
Mitigation, and international, voluntary carbon
markets. Each of these potential avenues have
their own issues and challenges that require
further investigation.
In the case of the CCTP, participation by either the
state of Baja California or Baja California Sur
would be predicated on Mexico first fully
implementing its own ETS, which is presently in
its pilot phase. The further acceptance of blue
carbon credit offsets for the CCTP would also be
subject to CARB agreeing on a uniform standard
for long-term verification. Here, questions
remain about blue carbon credits in the
compliance market due, in part, to the risk of
losses attributed to climate-related sea level rise.
It is important to note here that even regular
forestry-related carbon credits (REDD+) are now
too under such risks due to wildfires.
Similarly, as noted, recent CEQA-related legal
decisions have challenged the use of GHG
emissions offsets credits generated outside of the
jurisdiction where a proposed development
project is located. Because of this, it is highly
important to be able to provide the pertinent
governmental agencies the assurance that the
emission reductions achieved are “real,

permanent, quantifiable, verifiable, enforceable,
and additional.”
GHG emission offsets aside, a compelling case can
be made for expanded cross-border collaboration
related to habitat mitigation. Here, an opportunity
exists for a potential cross-border “habitat-tohabitat linkage” scheme that would help connect
projects in the State of California in need for
mitigation and priority coastal habitats for
migratory bird species in the Baja California
Peninsula.

https://www.gov.ca.gov/2019/12/04/governornewsom-and-governors-from-baja-california-statesre-establish-commission-of-the-californias/
116

48 | P a g e

March 2022
Some initial steps have already been taken to
promote and enhance California’s biodiversity
through expanded binational collaboration. As a
case in point, the threatened California red legged
frog (Rana draytonii) is beginning to make a
recovery in Southern California, thanks to a
unique cross-border collaboration between
federal, state and local governmental agencies and
conservation organizations to create breeding
habitats for the frog in the State of Baja California
and then transporting the eggs across the border,
to habitats in San Diego and Riverside Counties. 117
As this case highlights, the need for expanded
cross-border collaboration in biodiversity
protection between California, Baja California and
Baja California Sur is now more important than
ever due to growing climate- and human-induced
impacts to critical habitats on both sides of the
border. In California, there is particular concern
that drought, reduced seasonal flooding and other
factors, are threatening several key stopover sites
for migratory shorebirds across the state,
including the Sacramento Valley, 118 the Central
Valley 119 and Southern California, 120 putting
several Federal- and State-listed protected species
at risk.
To provide full transparency and accountability,
mitigation funds to support the proposed crossborder projects could be placed in an endowment
fund held by a U.S-based public foundation or
conservation organization active in both nations.
Such a fund was already established by the San
Diego-based
International
Community
117

https://www.fws.gov/cno/newsroom/Highlights/202
1/Red-Legged-Frog/
118
Satellites reveal bird habitat loss in California,
Science News, March 27, 2017.
https://www.sciencedaily.com/releases/2017/03/17
0327164929.htm
119
Inside the Effect to Preserve Migratory Bird
Habits in Central California, Pacific Standard,
September 20, 2018,

Foundation in 2005 to support the long-term
protection and stewardship of priority coastal
habitats in the San Ignacio Lagoon. Over the past
16 years, that fund has provided critical funding to
support community-based stewardship of this
unique UNESCO biodiversity World Heritage site.
Given that today several highly respected Mexican
NGOs exist—including Pronatura Noroeste, 121
Terra Peninsular, 122 Wildcoast/Costa Salvaje, 123
Niparaja, 124 and others—with a proven track
record for effective stewardship of coastal and
terrestrial lands along the Baja California
peninsula, the prospect of formalizing a successful
cross-border program to protect priority
migratory species is high.
Collectively, this Baja California peninsula-based
conservation NGOs own or control 32% of priority
coastal lands for conservation. That said, the
majority of these NGOs rely on philanthropic
support to sustain their coastal land stewardship
efforts, including on-going site management,
oversight and protection. However, on-going
support for conservation lands under stewardship
cannot be guaranteed and, over the years, some
key conservation donors have, in fact, exited the
region. For this reason, it is necessary to step up
binational conservation efforts, led by the public
sector, to support the protection of critical
habitats that are of linked to priority species of
common interest.
More importantly, time is of the essence. While
the Baja California peninsula still has over 500,000
https://psmag.com/environment/inside-the-effortto-preserve-migratory-bird-stopovers
120
It is there pretty much forever’: Huntington Beach
oil spill may permanently affect birds, Guardian,
October 6, 2021. https://www.theguardian.com/usnews/2021/oct/06/huntington-beach-oil-spill-maypermanently-endanger-birds
121
https://www.pronatura-noroeste.org
122
https://terrapeninsular.org/en/
123
https://wildcoast.org
124
https://niparaja.org
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ha (1,235,526 acres) of critical habitat that are
largely intact, other key locales are at present risk
of coastal development from growing
urbanization. Among those that are most
vulnerable is Bahia Magdalena and the coastal
mangroves of Ensenada La Paz—as neither has
special protections.
The enactment of the General Program for Climate
Change by the Mexican government in November
2021 is a big step forward in acknowledging the
relevance and important role coastal and marine
ecosystems play in the mitigation of climate
change and the production of blue carbon, beyond
what Mexico has agreed upon through the Paris
Agreement. A program such as this will enable the
coordination and implementation of strategies to
further the intended targets. Furthermore, this
program addresses specifically the loss of
mangrove and the need to invest in restoration
and conservation of these ecosystems. As such, the
Mexican Federation has set specific and urgent
goals to protect them, for instance, through the
need to increase the percentage of the territory
covered by ANPs. This places the issue of interest
of our paper in the national agenda and makes it
all the more likely to be addressed by government
institutions.

mitigation program with the goal of
protecting coastal habitats linked to
priority migratory bird species of
common interest to both the State of
California and Mexico. Such a program
can be undertaken through California’s
mitigation bank program and in
partnership with an established Mexican
conservation NGO with a track-record of
transparency and accountability.
o To
ensure
long-term
accountability of funding, an
endowment fund can be
established through a Californiabased public foundation or
conservation NGO with a trackrecord in Mexico.

FOR COUNTY JURISDICTIONS:
•

FOR MEXICO:
FOR THE FEDERAL GOVERNMENT:

Recommendations

•

FOR THE STATE OF CALIFORNIA:
•

•

County jurisdictions in the State of
California, in particular in the San Diego
County, should carefully consider crossborder opportunities for GHG emission
mitigation credits in habitats located
along the Baja California peninsula.

Pursuant to Governor Newsom’s 30x30
Initiative and in support of the recently
re-established Commission of the
Californias, the California Department of
Natural Resources should explore
opportunities
for
cross-border
cooperation with the Mexican States of
Baja California and Baja California Sur.
Consideration should be given to
establishing a pilot, cross-border
“habitat-to-habitat” linkage habitat
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In support of its pledged commitments
under the Paris Agreement to increase
climate
mitigation
efforts,
the
Government of Mexico should proceed
forward with its plans to fully
operationalize its Emissions Trading
System (ETS, or SCE in Spanish). Along
those lines, it should continue to pursue
the potential linkage with California’s
ETS, such as it was done by Quebec.
o It should also ensure that blue
carbon projects are approved by
SEMARNAT
as
authorized
compensation credits.

March 2022
•

•

•

•

To fully leverage emerging international
markets specific to blue carbon credits,
Mexico must establish clear guidance and
define the legal rights on the permissible
sale/resale of sequestered carbon from
the country’s mangroves and seagrass
beds. This will provide greater clarity for
companies seeking to invest in Mexico
and accelerate capital allocation.
SEMARNAT should explore opportunities
for cross-border collaboration with the
State of California on Nature-based
Solution projects, in order to further the
Paris Agreement-related commitments
on resilience and mitigation through blue
carbon ecosystems.
In order to support conservation of such
habitats, particularly regarding blue
carbon ecosystems, as well as to promote
social
development
and
climate
resilience, the government should
consider establishing a nation-wide
Program on Payment for Ecosystem
Services, as it has done successfully
already for forestry and other critical
habitats—such as the Monarch butterfly
in Michoacán.
Under applicable Mexican law, registered
Mexican NGOs may legally work with
CONANP to create NPAs and/or obtain an
Acuerdo de Destino and ADVC’s for
priority coastal habitats. Such NGObacked
mechanisms
should
be
encouraged by CONANP to help protect
and sustain priority habitats across
Mexico.

FOR PHILANTHROPIC & NONGOVERNMENTAL ORGANIZATIONS:
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•

•

An opportunity exists for Mexican NGOs
to pursue cross-border habitat mitigation
initiatives linking habitats along the Baja
California peninsula with projects in
California. However, such groups must
first be able to ensure a level of
permanence for the coastal lands to be
protected and must have the legal rights
to conserve such lands.
o One potential avenue is through
the establishment of an ADD for
coastal wetlands within the
Mexican Federal “ZOFEMAT”
zone. Other opportunities exist in
the protection of priority lands
owned or acquired by Mexican
environmental NGOs through
ADVCs.
o To promote the creation of
Marine Natural Protected Areas
or Marine National Parks to
increase protection of marine
ecosystems.
In order to catalyze potential crossborder solutions for habitat protection,
expanded philanthropic leadership by U.S.
and Mexican foundations will also be
required to help de-risk specific projects
by supporting site-specific surveys and
the legal analysis necessary to permit
such projects to move forward.
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Appendix

Table 1: Urbanization in California’s Coastal Counties

Source: https://www.counties.org/pod/square-mileage-county

Office Buildings and the Upper Newport Bay Ecological Reserve, Newport Beach, Orange County, California
Contributor: Gary Crabbe / Enlightened Images / Alamy Stock Photo
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ity
Table 2: Urban Densities, Southern California Coastal Muncipalilties pal

Source: U.S. Census

Aerial view of Redondo Beach homes, pier and waterfront near Los Angeles. Photo Credit: Trek & Shoot/Alamy

53 | P a g e

March 2022

Table 3: Population and Urban Densitites Along the Baja California Peninsula
Population and Urban Density Along the Baja California Peninsula
State/Rankins Municipality Popula�on-2020

Baja California
1 Tijuana
2 Mexicali
3 Ensenada
4 Rosarito
5 San Quin�n
6 Tecate
Total BC State
Baja California Sur
1 Los Cabos
2 La Paz
3 Comondu
4 Mulege
5 Loreto
Total BCS State

% Total
State

Popula�os

Land Area
(Sq mi)

km2

% of Total
Urban
State Density (Pop
Land Area per sq mi)

1,922,523
1,049,792
443,807
126,890
117,568
108,440
3,769,020

51%
28%
12%
3%
3%
3%

477.0
6,048.4
7,844.0
193.3
12,696.6
1,038.2
28,297.5

1,235.5
15,665.2
20,315.9
500.7
32,883.9
2,688.9
73,290.1

1.7%
21.4%
27.7%
0.7%
44.9%
3.7%
100%

4,030
174
57
656
9
104
133

351,111
292,241
73,021
64,022
18,052
798,447

44%
37%
9%
8%
2%

1,451.8
6,126.9
7,091.9
12,398.5
1,790.3
28,859.3

3,760.0
15,868.5
18,368.0
32,111.9
4,636.7
74,745.1

5%
21%
25%
43%
6%
100%

242
48
10
5
10
28

Source:
INEGI,2020
2020
Source: INEGI,
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Table 4: Las Californias Binational Region’s Urban Density Ranked

Sources: INEGI and U.S. Census

Newport Beach Harbor. Photo credit: Timothy Swope / Alamy Stock Photo
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Table 5: Focus sites showing locations, tidal wetland extent, mean soil organic carbon density,
soil Organic Carbon storage and estimated yearly organic storage.

Accumulation estimated at 2.5 mm per year-1, a low end estimate based on data from other California lagoons.
Two cores were collected per lagoon.
Source: Elizabeth Burke Watson and Alejandro-Hinojosa Corona, Assessment of Blue Carbon Storage by Baja

California (Mexico) Tidal Wetlands and Evidence for Wetlands Stability in the Face of Anthropogenic and
Climate Impacts, Sensors (Basel), 18(10): 32, January 2018.

Wildflowers along San Quintin coast with Encelia californica in the foreground. Photo Credit: Alan Harper
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Table 6: Lands Under Stewardship in the Baja California peninsula through
a Voluntary Designated Area for Conservation (ADVC)
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