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Executive Summary

The situation of Louisiana’s coastal wetlands at the output of the U.S.’s largest watershed has
long enabled the biological diversity and economic prosperity of the region. This same geographic
confluence now threatens the livelihoods of people and species living there, as they are especially
impacted by the destructive effects of climate change, including catastrophic weather events and rising
sea levels. But the region’s setting also presents robust opportunities for solutions - in fact, there are

few places as well-suited as the Gulf Coast of the Southeastern U.S., and especially the coastline of

Louisiana, for incubating innovative resiliency models that can be replicated and improved upon

elsewhere.

Some of the world’s most significant pools of soil-sequestered greenhouse gases are

concentrated in Louisiana’s wetlands - and as a result of sea-level rise and subsidence, these stores are
increasingly susceptible to becoming airborne. From the permafrost of the Arctic to the peat bogs of
Northern Europe, preservation of these carbon hotspots is crucial for global climate change mitigation.

Incentivizing ecosystem management tools that accomplish soil preservation in Louisiana’s Deltaic Plain

would result in significant regional co-benefits, as well, not limited to coastal resilience, state-wide
public utility functionality, and wildlife habitat protection.

This study examines one such potential tool - a voluntary “blue carbon” market. Such a market
would encourage scaled restorative management practices, maintain the region’s high levels of soil-
sequestered carbon, and create up to $1.6 billion in direct value for stakeholders. This study seeks to

identify the economic and restoration opportunity that exists in the Mississippi River Deltaic Plain, with

implementation.

the ultimate goal of outlining policy and economic challenges and opportunities involved with
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In exploring hurdles and levers for implementation, this study recommends potential paths
forward for funding, and policy tools for implementing, a voluntary blue carbon market. The proposal is
outlined in a logical order by first identifying the opportunity, then setting the restoration and policy
context, and finally investigating the tools available that could facilitate market implementation. This is
accomplished by examination of five major components:

l. Introduction of crediting markets, carbon markets and blue carbon markets in the U.S., and the
hypothetical voluntary blue carbon market in the Deltaic Plain.
1. Quantification of the potential for blue carbon sequestration in the Deltaic Plain.

Il Review of policy, stakeholder and management plan landscape in the Deltaic Plain, in light of
Louisiana’s 2017 CPRA Master Plan.

V. Detailing of potential policy tools and incentives that would enhance viability of the Deltaic Plain
blue carbon market: credit stacking, aggregation, conservation easements, and other tax/fund-
based mechanisms.

V. Examination of how private and philanthropic dollars can be most effectively leveraged to
address the hypothetical Deltaic Plain blue carbon market.

In tying together these elements, this study reviews the current context, policy potential, and
key stakeholders that would need to be engaged in order to make a blue carbon market a reality. The
study concludes that the variables do exist, at least in theory, to foster a robust carbon trading schema
in the Delatic Plain. Section Il identifies that the benefit to maintaining SOC levels is significant in the
Deltaic Plain, containing 187 Tg at maximal depths; Section Ill outlines a broad policy umbrella that
could directly align with a blue carbon market; and Sections IV and V identify the catalysts that could
provide driving momentum.

There are indications of political will - a populace already witnessing the financial burdens of
sea-level rise, a coastal Master Plan that provides a holistic lens to management policy, and a major
corporate inventive to participate. Even so, the study concludes that market buy-in is the crux of the
challenge, and identifies the need to for champions among the key players of power — namely the oil &
gas industry - to bring the market to a level of viability. To this end, the study recommends directing
resources towards an advocacy campaign that promulgates a culture of stakeholder participation.

Literature review and informational interviews are the primary research methods employed.
The expected audience are policymakers, academic researchers, and stakeholders involved and
interested in the establishment of blue carbon markets. Especially targeted are those engaged with the
current effort in the Deltaic Plain, and those who can apply policy and finance mechanisms described
here as a case study for blue carbon opportunities elsewhere. Sections Il and IV, which outline the
opportunity of SOC and the policy levers available, respecitvely, are specifically in reponse to stated
research gaps by those currently engaged with the prospect of wetland finance on the Gulf Coast.
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Section |
The Proposal: A Voluntary Blue Carbon Market

Environmental offset and crediting markets are becoming increasingly common policy
tools in several countries, as they seek to create incentives that can reduce or mitigate
environmental harm, restore benefits of ecosystem services, and create net societal benefits
(Lankoski et al., 2015). The management actions that result from these incentives can have
ripple effects on several scales of magnitude, and can often provide multiple co-benefits to an

ecosystem, and as a result the people that rely on its resources.

Environmental crediting markets have grown both in popularity and investment dollars
in recent years, as manifold direct and indirect impacts of climate change (e.g., warmer/variable
temperatures, sea-level rise, etc.) become increasingly influential drivers, with implications for
global economies and livelihoods. Crediting programs seek to address the environmental
problem of anthropogenic climate change — the scientific theory that climate-warming trends
over the past century are due to human activities. While the causes and projected societal costs
of climate change remain a topic of political debate, its existence, observed causes, and
projected effects are generally accepted and scientifically agreed upon. Certain policy
frameworks in the U.S., including the Regional Greenhouse Gas Initiative, cite four commonly
accepted conclusions for their implementation (Hibbard et al., 2015):

1. Climate change is occurring.
2. Climate change is a serious threat to human health and the environment.
3. Delaying regulation will make later investments more difficult and costly.
4. A trading program will incentivize a transition to clean energy, which will lead to a
significant reduction in CO; emissions.
This and other similar logic models laying out the need for crediting markets have led to the
creation of several prominent types of environmental crediting markets, based on which

resource is being traded. The four largest primary markets in the U.S. are: Carbon, Wetlands,

Species and Water Quality.



Figure 1: Environmental Resource Market Types

Natural U.S. Federal Credit Total Annual Credit Price
Resource Guidance / Policy Currency Market Value Range
(Year)
Carbon / Not applicable. State | Pounds (Ibs) $142 billion $1-520
GHG emissions | (CA) and Regional tons CO,e
(global) (RGGI) program.
Wetlands and Mitigation Banking Acres and $1.8-53.2 $3,000-$653,000°
streams (U.S)) Regulations (2008), functions billion
supersedes

Mitigation Banking
Guidance (1995)

Threatened and | Conservation Acres and $200 million $2,500-$300,000
Endangered Banking (2003) individuals
Species (U.S.) (1995 in CA only)

Water Quality Water Quality Pounds of $10.8 million | « $1.21-510

(U.S) Trading (2003) nutrients, or (Ib Nitrogen)
simi!arly . * $3.76-525.16
specific credit (Ib Phosphorous)
EPRI, 2012

Carbon markets are the leader in investment capital among environmental crediting
markets. As of this writing, only two regulated carbon markets exist in the U.S.: California’s AB-
32 and the Regional Greenhouse Gas Initiative, which includes 9 states in the Northeast. These
carbon markets, while limited geographically, have recently become enormous in terms of
financial capital, and therefore the political influence they carry in each of these regions. These
markets, in addition to voluntary markets, make up the three key carbon market components in
the U.S. California’s AB 32 generates $4.4 billion per year, the Regional Greenhouse Gas
Initiative generates over $1 billion per year, and voluntary carbon markets generate $191.3
million per year (Taylor, 2018; Hibbard et al, 2015; Hamrick, 2017). This makes for a
conservative total annual market valuation of at least $5 billion just between these markets;
well superseding all other environmental market types outlined in figure 1.

But the financial clout of carbon markets is not the only reason they stand out as
unique. Carbon markets are also the only major environmental crediting apparatus that has no
foundational U.S. federal law that helps to define and guide the framework of the market. Most
primary environmental credit markets are structured upon federal statutes, such as the Clean

Water Act and the Endangered Species Act. There is no such foundational law or standard for



broadly-applicable carbon mitigation. This has created a hurdle for proponents of carbon

markets, as policymakers and advocates must appeal to individual states to implement

crediting programs. While only 10 of 50 states are currently involved in formal and regulated

carbon market trading programs, many others have found opportunities to introduce

unregulated, or voluntary, market programs.

Figure 2: Foundational Laws Supporting Environmental Crediting Markets

Wetlands Endangered Species | Water Quality Carbon
Underlying U.5. Federal | Clean Water Act Endangered Species Act | Clean VWater Act Currently none.
Laws Driving Markets (§404) (57, §10) 1§303) (Paossibly in the future under

the Clean Air Act, if green-
house gas trading is allowed.)

Federal Laws, Regula-
tions, Policies, and Guid-
ance for Environmental
Credit Markets

Compensatory Mitiga-
tion for Loss of Aquatic
Resources'

Federal Guidance for
the Establishment, Use,
and Operation of Con-
servation Banks?

LL5. EPA Water
Quality Trading
Palicy®

Currently none.

State Laws, Regulations,
Policies, and Guidance
for Environmental
Credit Markets

At least 31 states have
wetland mitigation
laws, regulations, and/
or policies?

California Official Policy
on Conservation Banks®

Seven statewide trad-
ing frameworks in
place (CO, 1D, M.
OH, OR, PA,VT)
with an additional
four in development
(FL, ™MDy, MM, WV)*

Regional Greenhouse Gas
Initiative; YWestern Cli-
mate Initiative (program in
development); Midwestern
Regional Greenhouse Gas
Reduction Accord (program
in development); Oregon
Carbon Dioxide Standard of
1997 (H.B. 3283); California
Global ¥Warming Solutions
Act of 2006 (AB-32); ¥Wash-
ington SB&001 Mitigating the
Impacts of Climate Change,
2007.

Commodity (Credit
Currency)

A functional or areal
measure (such as acres
of wetlands) repre-
senting the accrual or
attainment of aquatic
functions at a compen-
satory mitigation site.

Acres of habitat and/or
numbers of breeding
pairs representing the
quantification of species
or habitat conservation
values within a conser-
vation bank.

Pounds of nutrient
reductions (e.g., total
phosphorus and total
nitrogen) or sediment
loads. Other pollut-
ants on a case-by-
case basis.

Offset credits typically repre-
sent short tons or metric
tons (tonnes) of carbon
dioxide equivalent (tCO_e)
reductions.

Market Frameworks

Fox, Gardner and Maki, 2011, highlights added

There are two types of frameworks for environmental credit markets: compliance and
voluntary. Voluntary markets have pervaded the carbon trading space in recent years, and are
commonly seen as better vehicles for newer carbon markets. The structure of a voluntary
market allows for traders to opt-in, and can self-correct based on changing observations in
carbon monitoring and market costs (Hamrick and Goldstein, 2016). The downside of voluntary
markets, of course, is that they are unregulated — market forces are usually driven by corporate

social responsibility and public relations initiatives, rather than regulatory requirements (Mack



et al, 2015). A complicance market, on the other hand, ensures a robust trading schema based
on required offsetting that would, according to preliminary projections in the Mississippi River
Deltaic Plain (referred to going forward as “Deltaic Plain”; as defined by figure 16), result in a

net windfall in both dollars and societal benefit (Mack et al, 2015).

Considering the case of Louisiana (an emerging market with a diversity of stakeholders)
and the relatively untested commodity of “blue carbon” (one with relatively little proof of
concept; page 9), a voluntary market can serve as an effective foundation that could lead,
eventually, to a more valuable compliance market. Ecosystem Marketplace makes a strong case

for introducing crediting through volunatry markets:

“What the voluntary carbon markets lack in size, they make up for in flexibility
— spinning off innovations in project finance, monitoring, and methodologies
that also influence regulatory market mechanismes...In turn, in recent years
governments worldwide have increasingly turned to voluntary carbon market
mechanisms — particularly standards and registries — to inform the
development of or serve as compliance instruments themselves.”

For these reasons, and for the purposes of this study, especially given the varied political will of
the state of Louisiana and the lack of limitations and incentives required, we will assume the

framework of a voluntary market.

Voluntary Markets

Even though voluntary markets are, by definition, unregulated, they still require a level
of standards, verification and quality control to ensure protection and trust among buyers and
sellers in the market (Bento et al., 2016). As a result, offset credits sold in voluntary markets
follow rules and criteria established by intermediary crediting agencies. In 2016, 99% of
voluntary markets used third-party entities to certify carbon credits. These intermediaries used
a combined 13 different standards to define the value of individual carbon credits, with the

Verified Carbon Standard (VCS) being the most popular (Hamrick and Gallant, 2017).

In the case of the Deltaic Plain, the California-based American Carbon Registry, which

authenticates voluntary and compliance-based carbon trading credits in the U.S., approved the



carbon quantification methodolgy proposed by Tierra Resources in 2012. As a result,

stakeholders involved in the Mack et al. 2015 report are hopeful that the Deltaic Plain

ecosystem can become the first-ever wetlands to generate carbon credits to be included as part

of the California market, seeking approval by the California Air Resources Board (Schleifstein,

2015). If approved, Tierra Resources predicts that Louisiana landowners could earn between

$550 million to $1.6 billion in the next 50 years.

While there is a relatively straightforward process connecting the seller to the buyer of a

carbon credit, there is a more robust process in place at the beginning and end of each credit’s

Figure 3
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lifecycle to ensure the value of
environmental impact is consistent and
accurate (Figure 3). At the beginning of a
credit sale, validation and verification of
a carbon credit is required to ensure a
given tract of land and offsetting activity
(e.g., planting trees, preserving land,
etc.) is having the expected value-

impact.

There are other more nuanced
considerations that go into verifying a
carbon mitigation activity’s true value,
including permanence, additionality and
stacking; these are reviewed in Section 4
of this study. The final consideration is

retirement — a process that serves to

ensure a carbon credit paid for by one entity is not being turned around and resold at a later

date. This entire process of verifying any individual seller’s credit package takes on average, two

and a half years.



In 2016, forestry and land use - the category that would house wetland restoration and
mitigation — was the second most traded category of environmental action on the U.S.
voluntary market. Land use activities accounted for the equivalent of 13.1 metric tons of CO,,
and sold at the high-end of the market - $5.10 per ton of CO,. According to Hamrick and
Gallant, “the value of the forestry and land use offsets market was more than triple that of the

renewables market, and comprised 46% of the total value of the voluntary carbon markets.”

Figure 4

AVERAGE
VOLUME PRICE VALUE

RENEWABLES 18.3 M0,

FORESTRY AND LAND USE 13.1 Mi0e

EFFICIENCY AND FUEL SWITCHING 4.5 Mi0e

0.5 Mi0e

Voluntary Credit Types, Unit Prices, and Values. (Hamrick and Gallant, 2017)
Blue Carbon Markets

The term “blue carbon” refers to the ecosystem service and climate change benefit of
carbon sequestration offered by existing and remediated coastal wetlands, including
seagrasses, salt marshes, and mangrove stands. The potential for blue carbon sequestration
provides the greatest climate benefits of any type of land per acre — wetlands are generally four
times more effective than forests (Kempka, 2015), and mangroves specifically are ten times
more effective (Bird, 2016). While the carbon offset potential of wetlands is not new to
researchers, the political and economic concepts of using coastal blue carbon as a financing tool
to leverage and incentivize wetland maintenance and restoration is a relatively nascent

concept.
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Establishing a blue carbon market via wetland restoration in the Deltaic Plain would also
have a number of secondary social and ecological co-benefits for non-market stakeholders,
especially in New Orleans and other population centers in the southern portion of the state. In
addition to sequestration value, the Louisiana Comprehensive Master Plan for a Sustainable
Coast (the “Master Plan”) acknowledges co-benefits of wetland restoration to include: “storm
surge reduction, habitat preservation, recreation, job creation and economic development”

(CPRA, 2017).

Beyond the merit of restoring wetlands for the value of their ecosystem services,
including carbon sequestration, there is also potential for the establishment of blue carbon
markets around the U.S. and the world. Establishment of blue carbon markets have been
shown, for now only hypothetically, to have a strong potential to economically incentivize the

restoration and preservation of wetlands (Mack et al., 2015).

Deltaic Plain: A Region Ripe for Market Incubation

There are few places as well suited as the Gulf Coast of the Southeastern U.S., and

especially the coastline of Louisiana, for incubating a voluntary blue carbon market, and
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creating a case study that can be improved upon and replicated. There are four prominent
characteristics of the region that make it an ideal candidate.

First, the state’s coastal ecosystems are of value to citizens and policymakers alike, and
many recognize the value of the ecosystem services they provide (Marshall, 2012). Louisiana’s
wetlands represent 40% of the U.S. wetlands, but currently account for over 80% of U.S.
wetland loss; 20 square miles are lost every year. The region features a continuous expanse of
richly biodiverse mangroves stands, rivers, and tidal wetlands. In addition to quickly vanishing
wetlands and damage from recent disasters, there are important reasons that this ecosystem is
especially in need of protection. For example, Louisiana’s coastline is home to five million
migratory waterfowl and a diversity of other critical sea life (Tangley 2014).

Second, recent ecological disasters — including Hurricanes Katrina, Rita, and the
Deepwater Horizon oil spill — have had a huge reactive effect on how resources are allocated in
the state’s coast-wide management plan, which was implemented in 2007. Hurricane Katrina
(2005) is stated to be the main impetus for the creation of the Master Plan in the first place.
Accordingly, there has been a continued focus on mitigation and preparation for damages from
future natural disasters. In the 2012 Master Plan, there was a more nuanced (the plan is
significantly funded by both oil spill fines and oil revenues), but nonetheless substantial,

reaction to the ecological implications of the 2010 Deepwater Horizon oil spill (Couvillion et al.




2013). These two recent events have greatly increased political will for increased resources to
be spent on coastal resilience in Louisiana.

Third, as evidenced by the funding for the Master Plan, there is a stakeholder landscape
that can drive the growth of a blue carbon market. Energy industry entities, including oil and
gas titans, own over 80% of the Louisiana coastline (figure 7). These land tracts inlude over
$100 billion in energy infrastructure, which is now threatened by inundation of corrosive sea
water, and the effects of erosion where land remains. Over 600 miles of oil and gas pipelines
are at risk of becoming exposed over the next 25 years (Traywick, 2016; figure 6). As the largest
and most powerful stakeholders along the Louisiana shoreline, in terms of acreage and money,
the energy industry provides jobs and economic stability for the state and the country, and is a
vital ally for any policy activities happening on the shoreline. Corporate stakeholders own a
substantial majority of the land that borders the coast, with large swaths along the Barataria,
Breton, and Crow’s Foot Basins of the Deltaic Plain. And this paradigm continues consistently as

we look westward along the state’s coastline (Tulane, 2008).

Figure 6
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Fourth and finally, the shoreline of Louisiana makes for a suitable policy environment, as
there is an umbrella regulatory environment established by the Master Plan (Mack et al, 2015).
While the Master Plan does not explicitly argue that marine biodiversity or ecosystem services
merit coastal preservation dollars, it does comprehensively reinforce the importance of coastal
industry to the financial health of Louisiana. This may miss the mark when it comes to valuation
of ecosystem services, but the prioritization of direct financial ramifications is inarguably
important. This region contains 90% of the nation’s outer-continental oil and gas, 20% of water-
borne commerce, and 26% of commercial fishery catches (CPRA). Thus, we see restoration
projects geared toward the “working coast” as a guiding objective of the 2017 Master Plan.
These objectives share common goals that could also be achieved with the implementation of a

voluntary blue carbon market.

And it is this final point that makes an especially strong case for the establishment a
blue carbon market in Louisiana — as participation therein would be a win-win for industry and
the environment. As jobs, industries, and ways of life are already seeing the effects of climate
change at local and personal levels, political will is growing to favor practices that mitigate the
release of greenhouse gases. The situation of these coastal wetlands at the output of the U.S.’s
largest watershed, and the third largest in the world - the Mississippi Drainage Basin — causes
them to be highly affected by climate change, but presents robust solutions to climate change.
The preservation and restoration of Louisiana’s wetlands can ensure that a large quantity of

greenhouse gases that exist in the soil are kept from being released into the atmosphere.

Many wetland restoration and mitigation strategies are already well underway as a
result of the Master Plan, and these efforts can be further amplified by the actions of private,
often industrial landowners that own the large swaths of land on the Louisiana coast. This study
seeks to explore the feasibility of activating and financially incentivizing private landowners to
preserve, restore and manage their acreage through the creation of a voluntary blue carbon

market.
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Section Il
The Potential: Quantifying Blue Carbon

Soil organic carbon (SOC) represents the third largest carbon reservoir on earth, and
accounts for about 75% of the land-based carbon pool (Sparks 2003). Wetland-based carbon
sequestration provides the greatest climate benefits of any type of land per acre, as wetlands
are generally four times more effective than forests (Kempka 2015). Louisiana contains 35,612
km? of wetlands, which run along the entire southern coastline of the state. Alongside Alaska

and Florida, this represents one of the largest areas of wetlands in the United States.

On the Eastern third of Louisiana’s coastline lie the modules of the Deltaic Plain,
consisting of over 10,000 km? of coastal wetlands. This area contains the highest SOC storage
levels (in density and sum) in the entire state; specifically, the Barataria, Terrebone, Mississippi
and Pontchartrain Basins. The Blind River and Amite River watersheds in the Pontchartrain
Basin contain the highest SOC density at maximum soil depth - around 500 tons per hectare.
The Barataria Basin has the highest density of SOC at higher levels, as it contains 62 and 142

tons per hectare at the upper 30-cm and 100-cm depths, respectively (Zhang 2009).
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Figure 10

Raster map of SOC densities in the upper 30-cm, 100-cm, and the maximal soil depths at the STATSGO
map unit scale. (Zhong and Xu, 2009)

These historic lobes of the Mississippi River have been shaped by the rise and fall of
ocean levels over the last 5,000 — 10,000 years — and are now especially prone to change given
ever-increasing sea level growth exacerbated by climate change. Given the significance of these
wetlands as a carbon sink, they serve as a prime site for examining the feasibility of establishing
a blue carbon market. But before we can assess the policy and economic considerations that
could be involved with such an implementation, we need to understand how much carbon is

stored in these wetlands, and how that amount could fluctuate with time.

Current State of Data

Until the relatively recent advent of GIS mapping in the 1990’s, regional estimates of
SOC stock were reliant on broad estimations based on the type of soils and land cover in a given
region. Database info has become much richer with GIS and other mapping software, which
allows for spatial analyses to be examined with thousands or even millions of data points.
These databases have started to become built out as a body of legacy data documenting
changes over time. But even with advances in technology and accessibility, the data needed for
accurate SOC estimates on regional levels often remain incomplete for many areas, especially
when considering how little has been integrated into academic literature. This can be attributed
to a lack of data collection of soil samples — especially as spatial assessment methods can vary

(Zzhong, 2010).
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There are multiple natural variables that make it difficult to pinpoint accurate SOC
levels. The most prominent complicating factor is that carbon samples contain relatively large
amounts of inorganic carbon, mostly in the form of CaCOs. In parts of the world with slower
turnover this can make up more than a third of total soil carbon (Davidson and Lefebvre, 1993).
There is also the issue of soil depths, which can vary widely even within contained sample
regions — differences in maximal depth estimates can lead to wide ranges of estimates, even in

areas where the SOC/ha is well understood.

There are two databases that are primarily cited in the body of existing research about
basin-wide SOC stocks — the Soil Survey Geographic (SSURGO) database and the State Soil
Geographic (STATSGO) database. While these and other studies go into depth about specific
regions and data type, complete research about SOC stocks at the watershed level in Louisiana
is limited. Despite this lack of information, an approximation of carbon in the wetlands of the
Deltaic Plain can be calculated with a combination of existing datasets and applied knowledge

about the relationship between averages in soil content, density, depth.
How Much Blue Carbon Exists in the Deltaic Plain?

In order to calculate the total amount of SOC in the Deltaic Plain, we can first look to
several variables that have been established in academic literature. Looking at a broader
context, there are a few important details to note about Louisiana’s average state-wide soil
make-up. Markewich et al., 2007 and Couvillion et al., 2013 are in agreement that there are
approximately 800-900 teragrams (Tg) of SOC in the top 100 cm of Louisiana’s soil. Zhong and
Xu, 2009, calculate that Louisiana soil contains a total of 500 Tg within the upper 30 cm, and
980 Tg in the top 100 cm. Zhong and Xu, 2009 also calculated that the soil contains a total 1400
Tg, and that soil densities at the 30-cm, 100-cm and maximal levels were 44, 84 and 120 tons

per hectare (t/ha), respectively.

It is also established that the basins of the Deltaic Plain have the highest density of soil
carbon within the state. Zhong and Xu, 2009 establish that the higher SOC distribution in the
southeastern portion of the state is due to the lower elevations, and resulting confluence of

drainage networks that meet in the delta. In addition to an understanding of these general and

14



state-wide conclusions, which can be used to guide estimation, there are also a limited number

of actual measurements that have been taken at sites within these deltaic wetlands.

By melding the data that exists between the reviewed literature, we can gain a rough
understanding of all the variables necessary to calculate the total SOC in the Deltaic Plain.
Zhang, 2011 notes that STATSGO and SSURGO maximal depths peak at 275 cm. In the sake of
simplifying calculations, a maximal depth of 200 cm can be assumed for all basins and wetland
types. Figure 11 provides the information needed to come up with an estimate of total soil
organic carbon at three different levels for the broader basins. Then, by applying the data, we
can hone more specifically on the more than 10,000 km? of wetlands contained in the Deltaic

Plain.

Figure 11: Basin-wide SOC densities in Louisiana 12 major river basins

Basins Arcg SOC density (t/ha)

(km")  30-cmdepth 100-cm depth  Maximal depth
Barataria 7021.35 62 142 202
Terrebonne 10125.54 58 124 174
Pontchartrain 20527.80 53 109 155
Vermilion-Teche 10552.75 44 86 118
Mermentau 10095.53 46 85 116
Calcasieu 10508.45 43 81 112
Sabine 7563.54 35 66 100
Red 19934.29 34 63 96
Ouachita 25901.06 35 62 89
Atchafalaya 5758.23 33 61 85
Mississippi 5326.03 28 53 83
Pearl 2348.57 35 52 71

(Zhong and Xu,2009)

Looking at this data, we see that the Barataria Basin contains 62, 142 and 202
tons/hectare (t/ha) of SOC at 30-cm, 100-cm, and maximal depths, respectively. Likewise,
Terrebone Basin contains 58, 124, and 174 t/ha; Pontchartrain Basin (which includes the Breton
Sound) contains 53, 109, and 155 t/ha; and Mississippi River Delta Basin contains 28, 53 and 83
t/ha.

The Barataria Basin — one of the smallest but also most dense in SOC — contains 20,200
tons of SOC per km?. As the area of the Barataria Basin is 7,021 km?, it would follow that the

deepest layer of the Barataria Basin contains a total of 141,824,200 tons of SOC, or 120 Tg. But
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to focus in on the specific wetland portions within each of these basins, the total area

measured should be reduced to match the data totals in the bottom row of figure 12.

Continuing with the Barataria Basin maximal layer example, this acreage data can be converted

to square kilometers. Barataria’s 621,250 acres converts to 2,514 km?2. Using this as a multiplier,

it follows that the wetland portions of the Barataria Basin contain 51,056,712 tons or 46.32 Tg

SOC. This simple calculation of reduction in land area fails to consider the vastly higher

percentages of carbon that are stored by wetlands, compared to other land types in a given

basin. Figure 13 lists the carbon stock percentages versus land types in all 12 coastal basins in

Louisiana, and provides a multiplier that can be applied to reflect the efficiency of wetlands.

Figure 12: Acreage and wetland-type breakdown for Deltaic Plain

Wetland Type Acreage
Terrebone | Pontchartrain | Mississippi | Barataria | Breton | Totals
River Delta Sound
Swamp 153,090 215,600 0 152,120 | O 520,810
Fresh — Intermediate Marsh | 287,955 67,100 49,937 232,810 | 92,050 | 729,852
Brackish — Saline Marsh 287,955 200,700 11,713 236,320 | 92,050 | 828,738
Totals 729,000 483,400 61,650 621,250 | 184,100 | 2,079,400

(Compiled from CWPPRA; LaCoast, 2005).

Figure 13: Basin-wide SOC densities in Louisiana’s major river basins

Carbon stock percentage (%)

Generalized land cover Original class Area
class codes percentage 30cmdepth Imdepth Max depth
2
Barren, urban area WOThRSY assw 33% 304%  2.86%
Upland forest LC33: 41: 42,43  3831% 31.38% 30.36% 3231%
Pasture, shrub, grasslands LC51.71, 81 8.55% 7.93% 7.43% 7.21%
Agriculture area LC82, 83 21.91% 21.80% 19.80% 17.97%
Wetlands LC91,92 28.00% 35.55% 39.37% 39.65%

(Zhong and Xu, 2009); highlighted for emphasis.

Wetlands represent 28% of the land type in these basins, but makes up anywhere from

35-40% of the total carbon stock percentage. When dividing these figures, we can reflect these

efficiencies by using the multiplier of 1.27, 1.41 and 1.42 to our calculations for 30-cm, 100-cm
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and maximal depths respectively. This data has been applied to extrapolate the true SOC levels
at each corresponding depth in Figure 14, which establishes the final figures of SOC currently

sequestered in the Deltaic Plain.

Figure 14: Tg SOC in Deltaic Plain basin wetlands

Teragrams SOC
30-cm | 100-cm | Maximal
level level Depth
Terrebone 19.62 46.57 65.82
Barataria 18.05 4591 65.77

Pontchartrain/Breton 16.29 37.21 53.28

Mississippi River Delta | 0.86 1.81 2.85

Totals 54.82 131.5 187.72

Future Without Action scenarios

While these levels of SOC validate Mack et al’s findings that there is a significant present
opportunity behind the establishment of a carbon market, this data does not account for the
increasingly changing state of deltaic wetlands due to anthropogenic causes. Most notably,
greenhouse gas emissions have led to increasingly severe effects of climate change, including

sea-level rise.

Wetlands along the northern shore of the Gulf of Mexico are being lost at the alarming
rate of 25,000 ha/year. This wetland loss is largely attributed to anthropogenic actions including
land use changes and development, but also impacts of climate change including increases in
severe weather, sea-level rise and subsidence. These relatively abrupt changes in the
ecosystem have resulted in a significant and continuing degradation in wetlands’ ability to

maintain, and actively sequester, SOC. (Hansen and Nestlerode, 2013).

Sifleet, Pendleton and Murray, 2011 show that carbon releases have been studied in the
field, which can be performed by observing subsided soils following a drainage event. They cite

a report that found a mean rate of 35.64 Mg CO2e/ha/yr for U.S. wetlands in the southeast.
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According to Couvillion et al., 2013, coastal Louisiana has already lost 150 Tg of SOC since 1930,

assuming a loss rate of roughly 2-3 Tg per year. Calculations show that these rates could

increase to as much as 5.0 Tg per year in less optimistic scenarios — more than double current

assumed rates.

Overall, it is projected that 40-75% of the wetland loss could be mitigated through

Master Plan restoration projects and many square miles of new coastland would be created.

(Couvillion et al, 2013). While preserving square footage of land is the primary end-goal of the

Master Plan, soil retention of SOC would also prove to be a huge co-benefit of proposed

protection and restoration measures. Coast-wide storage could see a decrease of 250 Tg or 30%

if no future action is taken. 95 Tg, or 38%, of those losses, could be mitigated by land

conservation strategies in the Master Plan (Couvillion et al. 2013).
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Coast-wide storage of SOC could see a decrease of 250 million metric tons (MMT; 30%)

if no future action is taken. 95 MMT, or 38% of those losses, could be mitigated by land

conservation strategies in the Master Plan (Couvillion et al. 2013). Also significant is anticipated

nitrogen removal capacity — Master Plan implementation would result in a 25% removal of
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annual NOs and NO; load in the Mississippi and Atchafalaya Rivers (Rivera-Monroy et al. 2013).
All of these projections support the argument that market incentives are urgently needed to

preserve the SOC that currently exists in the Deltaic Plain.

Non-Carbon GHG Fluxes

In crafting policy, it should be noted that CO; is not the only greenhouse gas involved in
wetland gas fluctuations, and should not be the only factor in determining mitigation rates. In
considering the role that temperate wetlands can play in mitigating greenhouse gas emissions,
policymakers should note the potential impact of not just carbon dioxide, but also those of
methane (warming potential 30 times of CO3) and nitrous oxide (warming potential 310 times
of COy), are considered (Holm et al., 2016). And to this point, while intact wetlands are mostly
absorbent of CO;, they can serve as significant sources of greenhouse gases as well - especially
methane. In fact, wetlands account for 20-25% of global methane emissions per year (Krauss et
al, 2016). Rewetting can cause significant methane emissions as well, as microbial
decomposition shifts from aerobic to anaerobic, and is highly dependent (and strongly reversely
correlated with salinity levels.

Nitrous oxide emissions from wetlands are most significant surrounding aquaculture
development and maintenance activities. This is because shrimp and fish cultivation practices
typically significantly increase nutrient loads. The emissions that result can be calculated by
simply quantifying the aquaculture production data in an area —there is a relatively standard
rate at which nitrous oxide is emitted as ammonia, converted to nitrate, and then formed into
N2 gas. One-third of global anthropogenic nitrous oxide are derived from aquatic ecosystems,
and 6% of total anthropogenic emissions are charted to come from aquaculture alone by 2030,
given its current rate of growth (IPCC 2013a). While these alternative sources are not negligible,
the carbon sequestration capacity of wetlands are essential for climate change mitigation, and

remain a significant sink for greenhouse gases.
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Section lll
The Policy Context: Louisiana’s Coastal Master Plan

The 2017 Louisiana Comprehensive Master Plan for a Sustainable Coast (“Master Plan”)
is the fourth iteration of coastal ecosystem management proposals released by the Coastal
Protection and Restoration Authority of Louisiana (CPRA). The Master Plan describes the
strategy and reasoning behind all coastal wetland projects at the state-level, both accomplished
and underway. The overall Master Plan, which is updated every 5 years, consists of a $50 billion
allocation to be spent over the course of 50 years. Most of this funding is to be directed to
state-wide coastal restoration strategies like sediment diversions, marsh creation and barrier
island restoration (CPRA 2017). Much of the foundation for the project’s long-term mission and
goals was laid out in the original 2007 edition; the 2017 version covers observed successes to
date, details new proposed projects, and reinforces core tenets in light of shifting priorities.

The CPRA was commissioned to carry out this project in direct response to the “coastal
crisis” occurring in Louisiana. Nearly 2,000 square miles of wetlands have been lost over the last
80 years for a host of reasons — both direct anthropogenic causes like extraction and drainage,
dredging for oil and gas exploration, effects of invasive species on local ecosystems, and
climate-change induced factors like sea level rise and subsidence. If action is not taken by the
state government, it is estimated that 1,750 square miles of wetlands will be flooded by 2067
(CPRA, 2017). In addition to loss of ecosystems and homes, there is also a dramatic predicted
financial loss —annual damages from flooding alone is estimated to be ten times greater in
2061 than in 2012 if action is not taken, as the coast-wide total would increase from $2.4 billion
to $23.4 billion (CPRA, 2017).

Wetland loss is a significant issue for the state, as it threatens short and long-term
losses of valuable ecosystem services, and direct financial gains enjoyed by Louisiana’s “working

coast”. Thus, the substantial investment behind the Master Plan seems to be well-justified.
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The Adaptive Management Model

There are monitoring practices in place that are specific to each of the 300+ projects
involved within the entire Master Plan. To ensure the broader, overall direction of the plan is
responsive to ecosystem changes and shifting priorities, the CPRA has also established an
adaptive management framework (CPRA, 2017). This structure allows for reassessment on a
project-level each year, and a broader re-envisioning of the Master Plan every 5 years. There
are also reports released by CPRA in academic journals, such as Khalil and Raynie 2015. Through
these larger analyses, shifts in priorities, and therefore allocation of funding, can be re-assessed

in a way that allows for flexibility and key changes in ecosystem make-up.

As part of its original 2017 strategic framing, the CPRA decided to establish restoration
and risk reduction as equal co-benefits, and split the allocated $50 billion budget between the
two project types. There is also balance sought between near and long-term projects,
recognizing both the need for urgent action, especially in regard to “shoreline armoring”, but
also the greater net benefits resulting from slowly materializing projects, like river diversions. In
making decisions about which projects to prioritize, a key element of the adaptive management
and planning tool employed by the CPRA is the Integrated Compartment Model (ICM), which
helps to quantify hydrodynamic variables, including: salinity, water level, water quality, and
habitability/elevation dynamics. By giving varying weights to each of these variables, the CPRA
can establish standard criteria that can be used to quantify and compare the ultimate benefits

resulting from different projects.

Beyond direct ecological benefits, the categories of decision-making criteria laid out by
the Master Plan include: “cultural heritage; equity; flood protection of historic properties; flood
protection of strategic assets; coastal navigation; oil & gas; operation & maintenance costs”
(CPRA, 2017). A common critique of both editions of the Master Plan is the weight given to
these non-environmental criteria. To this point, ecosystem services are the only component of
the “Campbell planner’s triangle” (social, commercial, environmental) that were not
economically valuated in the original framework of the Master Plan; “models were not readily

available, and we did not have enough time to develop them ourselves” (Sand, 2012).
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Approach to Restoration

Several different methods are employed to achieve effective wetland restoration in the
Master Plan, including marsh creation, structural protection, bank stabilization, and river
diversions. Each approach serves very different rehabilitative purposes, and it is crucial that the
CPRA employs well-defined and balanced criteria, and generally does an efficient job of defining
reasons for deciding which restorative measures to take. However, to ensure a sustainable and
healthy future both for the coastal ecosystem and the people who rely on it, it is vital that the
CPRA not only maintain their impressive pace and scope of work, but also continue to seek

methods of improvement that encourage sustained wetland preservation and restoration.

Figure 17

Project Types

Past, Present and Planned Master Plan Projects. (CPRA, 2017)

There have been over 135 projects completed under the Master Plan, resulting in
31,000 acres of land benefitted (CPRA, 2017). The majority of these projects have been related
to either coastal wetland rehabilitation projects (e.g., marsh creation, structural protection,
bank stabilization) or beach and dune restoration (e.g., barrier reef, shoreline and barrier island

restorations). There are several projects detailed that have either already been accomplished or
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are currently underway, and serve as examples of the wide range of wetland restoration

approaches being employed by the CPRA.

For example, the Bayou Dupont is a wetland region that has been long deprived of
sediment resources as a result of the Mississippi River’s flood-control levee system. This
deprivation has resulted in a high level of degradation for many of the wetlands in the Barataria
Basin, which has also seen damage due to subsidence and canal dredging. In response, the
Bayou Dupont marsh and ridge creation was a 10-year project undertaken by the CPRA, and has
served to create over 1,000 acres of marsh, 11,000 feet of restored ridge line, and restoration
of the Barataria land bridge. This project was completed in 2016 (CPRA, 2017).

Figure 18 Figure 19

N N

Predicted land change in the Deltaic Plain over the next 50 years under (18) moderate Master Plan
implementation (19) Medium FWOA Environmental scenarios. Red areas are those predicted to be lost,
green indicates where land would be created. (CPRA, 2017)

Direct manual land creation, while a crucial component of the Master Plan, is not the only
strategy employed by the CPRA. River diversion has also been a key strategy, which is
exemplified by the CPRA’s decision to increase river flow to the Atchafalaya River toward the
Terrebonne wetlands. By diverting the Atchafalaya River between Wax Lake Outlet and Bayou
Lafourche, and around the Bayou Boeuf Lock, this river diversion serves to feed more output
into the Terrebonne wetlands. These wetlands now see increased inundation of freshwater and
fine sediment to the western portion of the wetlands, reducing land loss by 13,500 acres (CPRA,

2017).
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Land Loss Scenarios

Researchers are devoting more resources to learning just how much maintenance,
restoration and afforestation of these wetlands has the potential play a significant role in
climate change mitigation and the global carbon cycle (Mack et al, 2015). Marshes, mangrove
stands, and seagrasses are the 3 primary types of wetland ecosystems, and are defined by the
level of intrusion of salt water into each (figure 20). Each wetland type extracts CO, from the
atmosphere at different rates, and stores carbon within their biomass in very different ways.
Over time, plant and root biomass decays become buried beneath newer soil brought forth by
sea level changes. While it is crucial that existing wetlands remain undisturbed for these carbon
sinks to remain intact, other environmental stresses can result in reduced carbon storage in
wetlands, including introduction of non-native plants, affected hydrology, or poor sediment

conditions (Crooks, 2014).

Mangroves are the least submerged type of wetland, and contain ~8 Pg in carbon stock,
globally. Tidal marshes are more submerged, and account for 0.8 Pg in carbon stock. Seagrass
meadows are deepest, and estimates for their carbon stock ranges from 4.2 — 8.4 Pg of carbon.
(IPCC 2013a). While all wetland types serve as net wetland sinks when intact, they do release

relatively minimal CO; through respiration and decomposition processes.

Figure 20

Carbon uptake CO, Carbon released
by through

photosynthesis respiration and

decomposition

From left to right: mangrove, tidal marshland, and seagrass bed. (Howard et al. 2017)
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Loss of these wetlands is occurring over the entire coast of Louisiana. Even in what CPRA
defines as a “low scenario”, there is still substantial projected loss (figures 13 and 14). There are
3 main categories of anthropogenic activities that have a significant impact on the loss of these
wetlands: extraction, drainage, and rewetting. Extraction, a catch-all term that refers to all
kinds of excavation, includes forestry activities, aquaculture and fish farming, and has been the
driving cause of the majority of mangrove loss. Seagrass loss is also primarily driven by
extraction methods, especially dredging, which is done for aquaculture development and to
increase elevation of coastal land for settlement. Drainage, the other deleterious
anthropogenic management activity, mostly affects tidal marshes, and is mostly caused by
agriculture, diking, and salt production. Both extraction and drainage practices can lead former

carbon sinks to become substantial carbon sources (IPCC 2013).
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Predicted square miles of Louisiana land lost by 2067 under a Medium FWOA sceﬁario (21); and
under each scenario (22). (CPRA 2017)

Revegetation and rewetting are the only change type that involves wetland restoration,
and applies to all wetland types. To restore carbon stocks through rewetting and revegetation,
there are considerations for rehabilitation actions, including hydrologic flow and composition,
direct seeding, and purposeful, native planting. Rewetting of marshes and mangroves can cause
significant methane emissions, particularly at low salinities (IPCC 2013). While the drivers that
are causing land-loss are manifold and taking place coast-wide in Louisiana, there are a few
regions that are actually gaining land, including the Atchafalaya River Delta, Wax Lake Outlet,
Fort St. Philip and West Bay. For example, the Atchafalaya Delta has grown by 17 square miles

since 1932. The CPRA are studying the ways in which land growth occurs near large rivers,
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deltas, and basins, and attempting to recreate the natural conditions therein, including

strategic river diversions.
Intended Outcomes

One of the most highly anticipated aspects of the Master Plan, and perhaps the most
important metric in the eyes of the public, is how successful CPRA is in accomplishing wave
attenuation and hurricane protection measures. There are several key projects that address
natural disaster resilience, including barrier island and ridge construction; but more important
are the larger-scale sediment diversions, which result in land and vegetation growth, and
ultimately dampened waves and reduced risk of storm surge for coastal communities (Cobell et
al. 2013). Despite the Master Plan’s stated or implicit priorities, there are several ecosystem
services that are considered representative of overall ecological health on the coastline. These
include: alligator, crawfish, oyster and other wildlife populations; fresh and saltwater fisheries;
agriculture; carbon sequestration; nutrient uptake; and surge and wave reduction (CPRA p. 60).
The binding piece that these undertakings rely on —the preservation of wetland area - is both

the championed outcome and driving purpose of the Master Plan.

The Master Plan projects an overall increase in wetland area over the next 50 years,
with only a few areas experiencing a net loss of land (within Mississippi River and Atchafalaya
Delta basins). Overall, it is projected that 40-75% of the wetland loss could be mitigated
through restoration projects proposed in the Master Plan and many square miles of new
coastland would be created. It is worth noting though, that despite an overall 3 cm gain in
average coastal elevation, these elevation gains are likely insufficient to keep pace with rising
sea levels (Couvillion et al. 2013). While preserving square footage of wetlands is the primary
end-goal of the Master Plan, there are other environmental shifts that benefit from proposed
protection and restoration measures. Soil Organic Carbon (SOC) sequestration is one of the
most important ecological considerations for this ecosystem — and sustained, improved
maintenance of SOC would serve as a strong basis for implementing a voluntary carbon-based

market model in the Deltaic Plain wetlands.
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Section IV
The Toolkit: Policy Mechanisms

As Sections Il and Ill has established the potential and context of the blue carbon
opportunity in the Deltaic Plain, this section will look towards some of the subsidiary policy
mechanisms that could prove integral for the success of market integration. As the still
relatively nascent concept of carbon market implementation begins to blossom, a “toolkit” of
policy mechanisms has informally developed as different strategies have been proved varying
levels of success. A few of these have emerged as especially effective. This section looks at a
sampling of these mechanisms, and examines how well they could fit within the policy and

ownership paradigms of the Deltaic wetlands.
Credit Stacking

A given tract of land often provides multiple ecosystem services, and hold a theoretical
combined market value based on their benefit to society. This begs the question — how should
the market valuate different credits that occur simultaneously? Factors like improved water
quality, improved habitat for endangered species, and increased carbon stocks are just some
examples of ecological benefits that can co-exist — and for the purposes of crediting, each of
these benefits are usually approached as separate entities. While crediting different services
separately has many advantages for conservation outcomes and long-term market growth,
stakeholders rarely enter multiple separate credit markets, as they include multiplied
transaction costs for both the seller (increased time, cost and effort) and the market (increased
oversight). The mechanism of credit stacking offers a solution - an opportunity to bundle many

different types of credits into one packaged valuation.

Stacking provides landowners interested in entering a specific market not only an
opportunity to maximize their investment. Stacking also provides a level of insurance, as a
package of credits allows for hedging against the value of one type of credit, akin to a
diversified investment portfolio. Enabling landowners to capitalize on multiple markets with the

same tract of land increases the likelihood that profit margins exceed the market cost of
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participation. Stacking provides benefits for environmental outcomes as well, as they increase

engagement rates with landowners, and encourage more holistic approaches to conservation.

Figure 23

1 acre forest earning
carbon credits
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Visualization of Credit Stacking. (EPRI, 2012)

While credit stacking can be made applicable to most types of land, wetlands are especially
attuned to use of the mechanism. $770 million worth of regulated wetland credits were
accounted for in 2005 — a sizeable portion of the $2.9 billion wetland restoration market

(Robertson et al, 2014).

And stacking doesn’t just serve to minimize transaction costs for market players. The
mechanism also has inherent ecological benefits — especially as concerning the “problem of
asymmetry” that exists in single credit markets between impact and compensation sites
(Robertson et al, 2014). This refers to the downstream impacts that can be sacrificed for on-site
remediation of a specific regulated or valuated commodity. Stacking addresses this issue by
providing a more comprehensive assessment of ecosystem benefits, as it takes indirect gains
and losses of specific actions into account — increasing “the precision of ecological assessment

of both impact and restoration sites”.

Also encouraging for the credit stacking mechanism is that there is a precedent for success
in practice — crediting has already proven successful in several regional markets in the U.S.

There are several states that have experimented with credit stacking that have seen favorable
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results, including the Ohio River Basin Trading Project, the Bay Bank in the Chesapeake Bay, and
Conservation Marketplace Midwest in Minnesota (Robertson et al, 2014). These markets allow
exchange of several commodities including water quality/storage, biodiversity/habitat, and

carbon credits.

While these cases have proven the feasibility of stacking, perhaps the most widely adopted
and successful stacking programs is the Willamette Partnership in Oregon, which credits salmon
habitat, wetlands, and water quality. The tools and standards established by the partnership
have been developed over the course of 20 years and are now being built out, in many ways, to
serve as a model on a broader, national scale. This includes shaping of policy recommendations,
including general crediting protocol and recommendations for programs that include water
quality crediting. Most case studies show the long-term benefit of stacked markets, but there
are a few potential obstacles to consider when considering inclusion of a stacking mechanism

as part of Louisiana’s wetland carbon market.

First, one common issue among stacked markets is deciding upon a common definition of
which specific ecosystem service is being credited, and the true value of bundled credits. These
uncertainties arise because a given remediating action has the potential to cause a) negative
downstream effects, b) duplicate benefits and c) may be additional to natural remediation. This
final scenario, also known as “additionality”, refers to the principle that there is an extent to
which ecosystem services will likely occur on a site regardless of actions taken by a landowner.
Markets have experimented with ways to address these complexities. For example,
additionality can be corrected by imposing certain base thresholds to be exceeded for a given
tract of land. However, doing so accurately requires a high level of oversight and monitoring

that ultimately raises the transaction costs.

Duplicity among different types of credit, also referred to as the issue of “ecological
complexity” (Robertson et al, 2014), refers to the lack of clarity between where one ecosystem
service ends and the next begins. The interconnected nature of ecosystem services creates a
scenario where one ecosystem service benefitting from one landowners action could naturally

and independently, albeit incidentally, have either beneficial or deleterious effects on another.

29



This leads to either hidden costs or overlapping crediting - both creating a divergence between

transaction and opportunity cost from one tract of land to the next.

There is of course no perfect way to address this issue, as ecological systems are
incalculably complex. But there have been some attempts to make for a clearer picture of the
scenario, and potentially quantify the true ecological precision of a crediting activity. For
instance, the consulting firm Parametrix has come up with an algorithm that estimates the
holistic value of a given conservation action. For example, planting of riparian vegetation can be
calculated to have 40% of its benefit related to stream temperature - so 40% of a water-quality

credit is debited each time a carbon credit is sold (Kett, 2010).

Credit stacking has the potential to be one of the most beneficial policy mechanisms
available towards the feasibility of implementing a carbon market in the Louisiana wetlands.
The conservation value certainly exists, as restoration activities with a holistic approach would
greatly benefit and stabilize the relatively high-value habitat, water quality, and species

populations of the Louisiana coastline.

Aggregation

Aggregation, which is the practice of pooling several smaller tracts of land into one unit
for the purposes of ecosystem service quantification, is already a popular strategy among
inland forest owners, whether they be individuals, developers, or holding companies.
Aggregation serves to alleviate transaction costs for the landowner, as credit generation tasks
are taken on in bulk. Aggregation also reduces oversight effort for a given regulatory body, as
they can sample fewer sample plots with greater statistical certainty, and less frequent

verification schedules.

This reduction of costs on both ends makes the prospect of employing a carbon market
much more appealing to those that are new or reticent to committing to the scheme on an
individual level. These conditions are especially appealing for the Louisiana coastline’s makeup,
as industrial players with multiple tracts and means to analyze cost-benefit scenarios, make up

a significant percentage of overall landownership.
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There are two broad categories of aggregation, project aggregation and contract
aggregation. Under project aggregation, activities share methods of carbon abatement across
land tracts — this allows regulators to apply a standard set of metrics to ensure that each
project is meeting the agreed-upon baselines. Contract aggregations, on the other hand, can
bundle projects based on the interests and convenience of the aggregator, but require more

oversight cost given the likelihood of multiple unique abatement scenarios.

Even with the efficiencies that come with either type of aggregation, it can be a
challenge to incentivize smaller landowners to buy-in to participating in such a scheme, or
carbon crediting in general. This is where carbon service providers can come into play, helping
to serve as a go-between for regulators and site owners. These are private businesses
independent of government who can consult with land managers on every aspect of opting in

to an aggregation agreement.

Figure 24
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Based on the Climate Action Reserve’s guidelines, tracts are only eligible to be

considered part of aggregate if each tract is independently smaller than 5,000 acres, and the



sum of each owner’s enrolled tracts makes up less than 5,000 acres collectively. Beside these
criteria there are few limitations to the land and owner-types that can be involved in an
aggregate. As a result, these arrangements can be structured in a few different combinations of
carbon service providers, aggregators, and sites. Figure 24 illustrates examples of how an

aggregation agreement could be organized.

Implementing an aggregation program in the Louisiana coastal carbon market could
enhance market feasibility. As shown in figure 8, the coastline is made up of dozens of similarly-
minded private industry landowners. An intermediary service provider could add a level of
accessibility that could help with landowner buy-in, especially among small and mid-size
companies that may not realize the profit potential that exists. But aggregation should not be a
focus of the market — large swaths of land owned by corporations are not the not ideal for
aggregation; many large landholders are likely engaged with CPRA restoration activities and

may even prefer models they can enter and exit on an individual basis.

Conservation Easements

Conservation easements are unique from tax, stacking and aggregation schema — mainly
because they encourage long-term commitment to conservation goals without the risk of
meeting specific baseline metrics or engaging in cooperative stakeholder scenarios. A
conservation easement is simply an arrangement between a landowner and either a
governmental agency or land trust, and serves as a deed restriction for a given tract of land.
These restrictions can designate single or multiple ecosystem benefits that must be preserved.
Monitoring and enforcement are crucial components to ensuring credibility. Easements present
a simple and direct method of incentivizing land owners to guarantee protection of ecosystem

services that provide public benefits.

Conservation easements are among the most commonly utilized strategies in land
conservation, have grown enormously in popularity in the last 20 years (Kay 2016; figure 29).
The US Internal Revenue Code defines specific purposes that allow for a legal designation of a

conservation easement: “1) the protection of open space [...] and 2) the protection of relatively
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natural habitat of fish, wildlife, or plants [...]” (IRC, 1986). In addition to these definitional
requirements, which legally define the parameters of all conservation easements, there are
specific terms that may vary depending on the ecosystem type, condition, threat level, and

amount of services provided.

Figure 25
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Conservation easement tax credits are offered in 15 different states, which allow
landowners to recoup up to half of their land’s market value. While conservation easement
statutes vary between states, some have been designed to accommodate specific
circumstances and landowner types. To calculate and deem an amount of acreage worthy of
investment and eligible for policy, many standards take into account certain considerations
regarding the characteristics of the land and landowner (Wayburn and Passero 2011). These

standards often include, but are not limited to:

e Additionality: Stocks must produce ecosystem services beyond what would already exist
under a “Business as Usual” scenario.

e Permanence: Easement goals are usually framed as broad and long-term or permanent
— and the latter is especially valued among prospective buyers. The guarantee of
perpetuity ensures sustained and consistent natural growth of ecosystem resources,

which often require generations to reach full potential and value.
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e Fostering of ecosystem services: There are several considerations that are crucial for
ensuring a tract is providing maximal ecosystem services. Landowners are often
expected to ensure certain criteria are met that encourage qualities of an “undisturbed”
ecosystem. This includes avoiding perverse incentives, like the planting of non-native,
faster growing species to generate carbon credits.

e Monitoring and Accounting: Monitoring of certain easement value types can often
create value for accounting of credit/debit of ecosystem services from year to year,
whether it be accounting of endangered species, carbon stocks, or water quality.

e Third-party Certification: Involving an independent arbiter helps to lessen risk and

ensure compliance.

While baselines are usually set state-wide that are generally applicable for all types of land-
uses, there are some markets that have experimented with alternative structures. For example,
California’s Forest Legacy Program is an innovative policy mechanism that allows for
landowners to create individualized management plans. Pending approval, these plans can be

tailored to meet state standards in a way uniquely suited to a given parcel of land.

Avoided Conversion Projects (ACPs) are a more complex type of conservation easement in
which the landowner demonstrates a “significant threat of conversion”. These easement types
provide extra value to the land-owner for recouping of unmet or lost potential of ecosystem
services, and/or the likely “Business as Usual” conclusion that could befall the land if not
otherwise protected. The ACP model could prove especially lucrative in the Deltaic Plain, as risk

of land loss or development and carbon sequestration rates are both relatively high.

California’s Cap-and-Trade program was one of the first policy structures to adopt ACPs as a
unique valuation model for conservation easements —and has shown that incorporation into a
larger carbon credit scheme can be effective, assuming the market has conducive
characteristics. And according to those criteria, Louisiana’s high-risk wetlands are a near-ideal

candidate.
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Other Tax/Fund-Based Mechanisms

Specific to crediting markets, conservation easements, aggregation and credit stacking
are some of the most effective examples of policy mechanisms that could encourage carbon
sequestration in Louisiana — but there are other, more conventional ways to incentivize long-
term management and preservation of private lands. Many of these have already been proven

effective in several instances of private forestry.

Tax incentive programs are a great example. Usually structured within property tax
code, a number of states have experimented with incentive programs that either reduce or
eliminate specific taxes based on meeting a threshold of owned, protected land. For example,
the Minnesota Sustainable Forest Incentive Program pays landowners $7 per acre of land if
they meet the state’s standard forest management plan, and, similar to conservation
easements, pledge to not develop the land for a given period. This kind of program is different
from the others mentioned here because it requires minimal effort on the landowners’ behalf

to reap benefits.

Other states have industry-specific tax breaks, contingent on whether the resource
extraction occurring on the land is meeting specific ecological thresholds and standards. In
Maine, North Carolina and Vermont, property taxes are assessed based on current use rather
than market value. Highlighting the popularity of one of these programs - in 2015, one-third of

Vermont’s total land area received discounted property taxes — 18,000+ parcels.

In Georgia, land tracts being used to responsibly harvest timber are exempt from
property tax altogether. In Indiana, maintained forestland is only charged S1 per acre. While
the programs are beneficial for encouraging industry and ecological responsibility, these
industry-specific programs often receive qualified criticisms, as they often contain one-size-fits-
all, weak, or outdated baselines that fail to justify the public cost that supports the efforts
(Durkay and Shultz, 2016). State-initiated funds are slightly differently structured — and have
been experimented with in several states. Oregon’s Forest Resource Trust uses state funding to
encourage responsible forest management for timber producers and conservation purposes,

and North Carolina’s Forest Development Fund encouraged the planting of 1.2 million acres of
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trees over a 30-year period. Kentucky and Michigan have Forest Stewardship Incentives Funds
that are focus on specific tools and plans that have positive and comprehensive conservation

outcomes.

Implementing a similar tax incentive in Louisiana may be a bigger hurdle than some of
the other policy mechanisms mentioned in this section for two primary reasons. First, $50
billion dollars in funding has already been allocated to the CPRA for the Master Plan. While this
has been received generally well by the state’s constituency, it may damper any additional
attempts to use public resources to encourage conservation practice. Second, tax incentives
would work better in tandem with a regulated carbon market. As mentioned in the section 1,
regulation of carbon trading is unlikely, at least in the short-term, for Louisiana. California is the
only state that has successfully implemented a regulated carbon market, and the lack of
political will for anything similar in Louisiana - especially considering the power of oil & gas

industry - seems to create an impassable barrier for any type of near-term regulatory market.
Challenges to Implementation

A voluntary market is unlikely to prove feasible without the inclusion of at least one or
two of these policy levers. The scheme simply lacks the proof-of-concept and public trust
among the corporate and private stakeholders in the Deltaic Plain to take part in a market
without incentives that can a) reduce burden upon entry and b) reduce inherent risk in

projection.

Even in markets elsewhere in the U.S. that have achieved success, though, often suffer
from at least one of four common problems regardless of geography, credit types, scales or
time periods: “(1) compromises in program design, (2) transaction costs, (3) price volatility, and
(4) leakage and environmental degradation” (Sovacool, 2010). For market designers, these
variables can be treated as inevitable to an extent — there are too many unknown factors to get
all of these moving pieces correct from market inception. The driving issue that causes a market
to fail could certainly be just one or two — say, market baselines create a barrier to entry due to

transaction costs, or the volatility of pricing diminishes buyer interest. Whatever the issue may
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be, though, failure is not usually dependent on one faulty variable. Rather, it depends on the

market’s inability to adapt in a way that retains stakeholder faith.

The main reason uncertainties will always exist is because human behavior is ultimately
unpredictable; “a sort of wild card that can distort even the most rigorously designed schemes”
(Sovacool, 2010). Importantly, what makes the human element so unpredictable is not
randomness or entropy; it is rather the human ability to identify and leverage any weak points
that either allow for stakeholder manipulation, or a failure to properly judge a willingness to
pay for individual case-types. It is this fundamental human variable of permit markets — the
core principle that each transaction is unique in complex ways that may benefit or disadvantage
each player —that makes inclusion of policy levers (i.e., further layers of complexity) a risky
endeavor. In short, the more complicated a program becomes, the more opportunities there
are for weak points that can cause ripple effects if not adjusted quickly and in a way that serves

the market as a whole.

While this assessment does not explicitly recommend which policy levers might be most
appropriate to include when implementing a voluntary market in the Deltaic Plain, there are
two paradoxical, or at least contradictory, assumptions that policymakers should keep in mind.
First, that the use of incentive mechanisms are crucial to activating and maintaining stakeholder
participation in a new carbon market. And second, that the use of these mechanisms will

almost certainly increase the chances of market failure.
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Section V
Future Drivers: Private and Philanthropic Sectors

If the policy frameworks of these markets are as unpredictable and inevitably flawed as
Sovacool asserts, how can we look beyond policy to ensure that carbon credit markets serve as
an effective solution for greenhouse gas mitigation? To answer this question we need to look
beyond the toolkit of the public sector, and identify other sources (i.e., private dollars) that can

help leverage market feasibility in a way that serves the interest of the investor.

There are two primary stakeholder types that have different, and ranging, expectations
for their return on investment. On one extreme are private industries and developers that own
land in the Deltaic Plain. These stakeholders may have a genuine interest in the social and
ecological benefit of their actions, but they are at least primarily (if not wholly) concerned with
their bottom line. At the theoretical extreme, these actors will only participate in carbon
markets when ensured a financial return that is worth their time and effort invested. At the
other theoretical extreme are pure philanthropists — those that are willing to receive no
financial return for their investments, but are instead interested in maximum social impact. For
these benefactors, they need to be convinced a) that cultivating a carbon trading program will
likely end in success and b) that the program’s success will have a significant, meaningful

positive impact on society.

In between these two extremes can be generally categorized as ‘impact investors’ —
those that would like to ‘put their money to work’ for the social good. These individuals, firms,
and increasingly, foundations, are concerned more about either a level of financial return or
social impact, but want some degree of each. Aggarwala et al. use this range of variables to
create an “idealized allocation line” (figure 30). This grey diagonal line shows the ideal range
investors should expect in terms of blended financial-impact returns, based on theoretical

expectations.
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Anything that falls to the right and above this line will have overperformed its financial
investment; anything to the left and below has underperformed. This line helps to set a
standard of expectations, and give us an idea of the range of stakeholder interests involved on

the private side.
Wetland Banking

Individual private stakeholders make up the majority of both seller- and buyer-sides of
transactions in almost any market. But in the case of the Deltaic Plain, especially interesting are
the private stakeholders that are landowners and developers. Regardless of whether there is a
clear and low-risk path for financial return, wetland banking (or mitigation banking) represents
the most significant opportunity for these private entities (mostly corporate, as seen in figure 8)
to drive wetland mitigation and restoration, and ultimately create better conditions for

implementing a voluntary carbon market.

In the middle of the 20™" century, the U.S. lost wetlands at the disturbing pace of
450,000 acres per year. In response to this extremely unsustainable scenario, a regulatory
framework arose out of the “no net loss of wetlands” principle of the 1972 Clean Water Act

(CWA). It was not until 1991 that the wetland banking mechanism was first implemented under
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section 404 of the CWA, and overseen by the Army Corps of Engineers (Meadows, 2005). The
wetland banks, which are essentially ‘wetland offset markets’, allow developers to buy credits
for wetland mitigation and restoration. As of 2008 there were 1,900 independently operating
wetland banks nation-wide, valued at $1.8 billion dollars and protecting 24,000 acres per year.
And what was once 450,000 acres being lost annually by the U.S. has been reduced by 96% to
18,000 acres per year (Yonavjak, 2014).

The major selling point to buyers in a wetland mitigation market is the asset of time;
when developers choose to buy credits from the wetland banking program, this speeds up, and
helps to ensure the passage of, their development’s regulatory approval process. For example,
it can take up to two years to get a permit that complies with the CWA, but the off-site banking
process can expedite the process to six months. This results in 18 months of interest and

productivity costs that would have otherwise been lost by the site (Meadows, 2005).

While this program is generally seen as a success by environmental advocates and
developers alike, some on the buyer-side criticize wetland banking programs’ emphasis on
acreage versus a more nuanced metric of ecosystem services. While this sounds like a pro-
environmental argument, market responses have strongly reduced the mitigation cost for
developers. In the Florida market, for example, the ratio of 10 acres mitigated for every 5 acres
developed has dropped by 500% - only 2 acres are now mitigated for every 5 acres developed
(Meadows, 2005). In an attempt at re-correction, the National Oceanic and Atmospheric
Administration has developed the “five-step wetland mitigation ratio calculator”, which takes
into account all variables of wetland functionality and risks that exist both in bought and sold

acreages.

There are currently only 4 mitigation banks located in the coastal zone of Louisiana, and
only 30% of permittees from 1997-2009 opted in to the state’s wetland banking program (LA
DNR OCM, 2010). This compares to a predicted 80-90% opt-in rate in Florida (Meadows, 2005).
This seems to represent a massive untapped opportunity for the state —a huge swath of
landowners that could be activated to participate in wetland banking programs if provided the

correct incentives.
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According to the Louisiana Office of Coastal Management, the state’s current approach

to wetland banking is problematic:

“The lack of marsh mitigation bank opportunities has created out-of-basin and
out-of-kind credit issues for the requlatory community. There is no mitigation
banking option available for impacts associated with other important coastal
resources such as sand dunes and shell resources. The siting of banks in the
coastal area is currently not desirable. Banks are generally positioned in
protected locations in the coastal area to limit exposure and avoid the
possibility of failure to the greatest extent possible. The current location of the
banks is not consistent with State’s Comprehensive Master Plan for a
Sustainable Coast.” (LA DNR OCM, 2010).

The primary cited reason that mitigation banking has not taken off in Louisiana is the relatively
high up-front costs related with their creation. These higher costs are largely associated with
damage done by ocean trawlers and oil and gas activities, especially in salt marsh areas. There
have been solutions proposed by the state, including public subsidies of bank creations, and
establishment of an “in-lieu” pooled fund that would be used for more critical and high-risk
wetland mitigation. Both solutions remain speculative, as applying state funds or creating an

“in-lieu fund” both require unlikely buy-in from key stakeholders (LA DNR OCM, 2010).

While a novel idea that would surely be met with some skepticism, integration of
expanded mitigation banking as part of a blue carbon market framework could represent a
strong opportunity for the feasibility of each. There are hundreds of developers along the
Louisiana shoreline that are currently disengaged with credit markets and, based on other
regions’ success, likely open to the opportunity if they were presented incentives that met their
willingness to pay. If a voluntary carbon market was to be established in the Deltaic Plain, new
developers could not only buy mitigation credits for their own use, but it could also give an
opportunity to buy development credits that, in partnership with the state, could help to
expedite their approval process much in the fashion of traditional wetland banking. In short,
the voluntary carbon market could serve as a vehicle with a purpose similar to, but more

impactful and longer-term than, the state-proposed “in-lieu fund”.

41



Philanthropy on the Sidelines

Of the $1.6 billion in U.S. philanthropic funding from 2008-2014 that went to climate

change (as tracked by the Foundation Center), 0.4% was given directly to grantees working on

“dedicated” carbon sequestration (or as they term, “carbon remova

III

) strategies (figure 27).

While this number grows to 5% when including “potential” and “pathway” removal strategies,
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it remains conclusive that
philanthropy has played a negligible
role in funding carbon sequestration
to date. Climate Policy Initiative’s data
tells a similar story but on a global
scale; a total of $97 billion is given
annually to carbon finance schema,
but philanthropic contributions
(highlighted in blue) make up less than
$1 billion (Figure 28).

Funders interviewed cite three
key reasons for not granting

substantially to carbon sequestration

and removal efforts: 1) high costs and uncertainty, 2) overly-exclusive focus of grantee projects,

and 3) availability of other proven, high-impact opportunities. Lost in the specificity of these

reasons is the over-arching issue philanthropy faces with all big-picture issues - the problem of

scale. Philanthropy operates on a scale of millions of dollars, but the solutions to problems of

infrastructure, inequality, climate change, etc. often exist in the billions or trillions. How can

funders create impact in a space where their dollars, significant as they may be, are rendered

relatively negligible?
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The answer to this question remains elusive, and is the reason why strategic plans,
“theories of change”, and the like are such integral pieces to any grant portfolio’s framework.
Because while relatively small, philanthropy funding fills a niche — and within that niche they
are often major drivers of change. Considering the political and financial challenges facing
carbon trading markets, there is a need to identify specific grantees, opportunities, and
strategies that appeal to grants managers. There are no silver bullets, but there is an important

role for philanthropy to play.
Cause for Sea Change?: Impact + Mission-Related Investing

Referencing Aggarwala et al’s chart again, we can see how investments that have
blended interests along the “idealized allocation line” can balance levels of financial return and

social impact. While the grants that perform along these lines are satisfactory, especially those

43




at the bottom-right extreme, we can imagine grants that fall further along the right side of the
x-axis. These are the impact investments that are most sought out - and 8 of the 22 impact

investment grants Aggarwala et al. examined fell into that zone.
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Indeed, these “impact investments” have increasingly become a significant portion of
American grantmaking. In fact, a recent survey showed that 41% of foundations take part in
impact investing “in some capacity” (Price, 2015); another survey found that 45 of 186 U.S.
foundations have considered including “responsible investment practices” as a core part of
their portfolio (Williams 2016). The practices included in this category include “screening of
stocks, divestment practices, and pursuing impact investing opportunities”. But this high
percentage of interest has not yet translated into actual grantmaking. A 2015 report by Center
for Effective Philanthropy showed that while there was increasing momentum among funders
around impact investing, there was also hesitation fueled by concerns about justifying
experimental grants to their boards and identifying program managers that can make informed
decisions in the space. As a result, endowment percentages of actual funding spent on these

kinds of grants hovered around 2% on average (Williams, 2016).
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There are several reasons philanthropy’s role in funding the space could grow
significantly in the coming years. Perhaps the largest factor, spurred by a recent clearing of
regulatory obstacles under the Obama administration, will be an increase in investments in
mission-related, for-profit companies. These mission related investments, or MRIs, were once
limited to 5% of foundations’ total endowment, but are now untethered. The updated guidance

from the IRS reads:

“Foundation managers are not required to select only investments that
offer the highest rates of return, the lowest risks, or the greatest
liquidity so long as the foundation managers exercise the requisite
ordinary business care and prudence under the facts and circumstances
prevailing at the time of the investment in making investment decisions
that support, and do not jeopardize, the furtherance of the private
foundation’s charitable purposes.” (Price 2015).

This untethering of MRIs has the potential to become a major driver of impact-climate
funding, and there are already several examples of how foundations have shifted their
strategies. The Kresge Foundation has devoted 10% of its assets, or $350 million by 2020, to the
core tenet of its mission around “climate change mitigation and resilience”. The McKnight
Foundation has partnered with Mellon Capital to develop market-driven solutions, with a focus
on a “Carbon Efficiency Strategy”, and similar to Kresge, has made a mission-related pledge of
10% or $200 million commitment towards climate-related impact investing. The David and
Lucile Packard Foundation has recently made 250 grants totaling $750 million towards its
climate mission. in December 2017, the William and Flora Hewlett Foundation announced they
would provide $600 million over 10 years to reduction of carbon emissions (Gunther, 2018).
And especially relevant to carbon finance in the Deltaic Plain, the Energy Foundation has solely
funded the New England Clean Energy Council to “recruit, train, and promote business leaders

to make the economic case for emboldening the Regional Greenhouse Gas Initiative”.

Among these trailblazers, many see value to the approach of the “first-loss investor”, or
incubator. That is, issuing funding to cover the start-up cost for a grantee — grant money that

may not directly create impact, but rather help the grantee gain future leverage and visibility.
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These foundation endorsements can help an organization with capacity and build-out costs,
and attract traditional investors that see opportunity for financial return on investment.
Perhaps the best recent example of this approach is that of The Climate Trust, which was
seeded by a $5.5 million grant from the David & Lucile Packard Foundation. The Climate Trust
has ambitions to grow to a $500 million fund, using the money to invest in carbon markets and
offsetting projects across the U.S. For comparison and scale, the Packard Foundation itself, one
of the largest environmental donors, has an annual endowment of $300 million. And this
trailblazer approach has not been exclusive to large foundations. The F.B. Heron Foundation
has also been willing to take on substantial risk in the hopes of setting the table, as they have
devoted the entirety of their grantmaking on impact investing opportunities in the climate

space.

These substantial portfolio commitments are integral to philanthropy’s transition to
playing a more significant role in the mitigation space. But there are also more modest and
holistic design approaches that have also gained popularity in recent years. These efforts are
often credited to the California Environmental Associates’ (CEA) 2007 “Design to Win” report,
which was funded by several high-profile grantmakers. This report emphasizes the importance
of allocating climate change impact investment grants geographically, and with a focus on bi-
partisan policy reform. Using their framework, CEA predicts $600 million of targeted funding
would be needed to make a sea-change in the complexion of carbon markets. The opportunity

around carbon finance in the Deltaic Plain is tailored for this strategic approach.

In the decade since the CEA report came out, a number of funders have shown a
willingness to ‘test the waters’ in areas where impact is less proven. In response to the CEA
report’s cited need for bi-partisan solutions, the Linden Trust for Conservation and Rockefeller
Family Fund have collaborated to backing a $3 million project by Resources for the Future to
research the feasibility of a bi-partisan carbon tax. And in the context of their recent $600
million pledge, Jonathan Pershing, Program Director of Environmental Grants at the William
and Flora Hewlett Foundation, remarked, "We can’t just work with the guys on the left...we

have to work with the guys in the center and the guys on the right" (Gunther, 2018).
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Taking a similar tack, The MacArthur Foundation and the Laura and John Arnold
Foundation have been major supporters of climate awareness and education that reaches bi-
partisan constituencies. These grants, especially, have seen instantaneous impact returns,
showing the “ripple-effect” these grants can have. The grant recipients, Climate Citizen’s Lobby,
which approaches politicians “with admiration, respect, and gratitude”, held 1,400 meetings
with Congress in 2017 and drove the recent creation of the bipartisan Climate Solutions Caucus

in the U.S. House of Representatives.

Other grantees are also showing signs of flourishing under this sea change of
philanthropic funding, including those that have explicit missions to encourage the creation of
carbon markets around the U.S. — these include Conservation International’s Carbon Fund,
Carbon Tracker, and the Climate Action Reserve. This new infusion of MRI funding is just
beginning to be quantified — Gunther estimates that $600 million — $1.2 billion is now being
spent towards climate change MRIs. This is a stark contrast from Amador’s 2008-2014 analysis,
and shows the strong potential role philanthropy could play in establishing a voluntary carbon

market in the Deltaic Plain.
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Section VI
Conclusion: The Importance of Building Alliances

With an outline of the current context, policy potential, and key stakeholders that would
need to be engaged in order to make a blue carbon market reality, it can be concluded that the
variables do exist, at least in theory, to foster a robust carbon trading schema in the Delatic
Plain. This study has established that the benefit to maintaining SOC levels is significant in the
Deltaic Plain, that the existing broad policy umbrella could directly align with a blue carbon
market, and that funding catalysts have potential and incentive to drive momentum. Finally,
there’s indications of political will - a populace already witnessing the financial burdens of sea-
level rise, a coastal Master Plan that provides a holistic lens to management policy, and a major

corporate inventive to participate.

But even given these factors, establishing a voluntary carbon market in the Deltaic Plain
remains a volatile, and even fallible, proposal. There is a litany of stakeholders involved with
diverse interests and pre-conceptions, and successful implementation of the market would
depend on most of them to not only suspend their skepticism, but to become believers. The
sellers of wetland credits, mostly including corporate landowners along the coastline, would
need to be convinced that the opportunity exists, and that restoration and mitigation efforts
are worth their time and financial investment. This market buy-in is the crux of the challenge —
even with a shifting political will and prudent applications of policy levers, there will need to be
champions among the key players of power — namely the oil & gas industry - to bring the
market to a level of viability. This is also assuming the buyer side, as proposed by Mack et al.,

would affirm the proposed baselines, structure, pricing, and policy mechanisms.

To this end, it would be crucial to build an advocacy campaign that creates a trend of
buy-in. A cornerstone of this campaign could include coordination with public entities, including
the Louisiana CPRA, OCM, and other state government officials. To accomplish such an alliance,
state agencies would need to be convinced that the financial windfall accompanying the
creation of a voluntary carbon market would compensate for existing political opposition. This
is a significant challenge — blue carbon markets are unproven, and residents of the Deltaic Plain

are a right-leaning portion of a right-leaning state which has cynicism, generally and especially
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in non-coastal regions, towards climate-change related policy. The key catalyst to this advocacy
campaign would be those players outlined in the final section of this study - private investors
and philanthropic funders. These entities and their substantial resources would need to be
guided and inspired to strategically invest in civic and political engagement, and create a path

for market implementation.

But even when moved beyond the cutting room floor, advocacy would remain critical;
market success would still rely on several factors, with the most important being public
perception. Without public backing, it would only take one dissenting politician or industry titan
to quash momentum. But if market stakeholders are bought in on both the financial and
societal net benefits a carbon market could create, political opposition becomes much more
difficult. The policy levers outlined in Section IV are crucial tools for building this support, and
therefore establishing long-term market viability. And the presentation is as important as the
execution - once these levers are established, they need to be offered in a fashion that makes a
clear financial argument that encourages disengaged and apathetic landowners to consider. To
do this, participation needs to feel accessible, and even enabled, by market advocates in a way
that creates a culture of acceptance. This is to say — there should be a low commitment and
strong, short-term incentive to encourage stakeholders to join the sellers’ market. This is
possible because given the market’s $1.6 billion positive valuation, the market structure could

be made so appealing that landowners feel, in a financial sense, foolish to not participate.

This financial argument will not be the only one to advocate, of course. Many of the
region’s stakeholders will participate on the merits of societal benefit. As outlined in Sack and
Schwartz, there are real and increasingly certain consequences to sea-level rise and subsidence
that are becoming increasingly apparent to Louisiana’s residents by the day, regardless of their
political leanings. The success of a blue carbon market in the Deltaic Plain — which creates a
bureaucratic path for a regulatory market for the entire coastline — could become an integral
factor in the fight to protect the threatened and quickly disappearing financial producers and

residents of the Deltaic Plain.
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Action must be taken in order to ensure there is a future for the stakeholders of
Louisiana’s coast. A voluntary blue carbon market represents a way to create capital
supplement CPRA efforts to restore the state’s wetlands. The true challenge lies in creating a
hospitable foundation of stakeholders that can drive the creation of the market. Once
implemented, a blue carbon market represents an undeniable win-win scenario for all parties

involved.
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