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OCEAN ACIDIFICATION AND RISK TO
INFRASTRUCTURE AND FOOD SUPPLY

Earth’s climate system... due to human

activities, primarily the burning of fossil
fuels, which increases heat-trapping greenhouse gas
levels in Earth’s atmosphere,” (Shaftel, 2020). The
term coined decades ago has gained momentum in
not only scientific communities and environmental
organizations, but political campaigns and industry
corporate governance policies around the globe.
From polar ice melting and sea levels rising to
extreme weather events, our changing climate has
far reaching and compounding effects on the
environment and ecosystems, our economies and
industries, and our
global food supply.
One of the direct
effects of climate
change and global
warming is ocean
acidification.

(( G lobal warming: the long-term heating of

To examine the
process of ocean
acidification and its
impacts on human
life, recall an
adolescent science
lesson on pH and
water chemistry. The
pH scale runs from 0-
14, with 7 being
neutral. Higher than
7 represents a basic
or “alkaline” pH and
lower than 7
represents an acidic concentration. For reference,
household vinegar, an acidic liquid, has an average
pH of 2.5, while tap water has an average pH of 7.5.
The ocean’s current pH is approximately 8.1, which
is basic (NOAA, 2020). How does the ocean’s pH tie
into global warming and climate change?

The ocean naturally absorbs roughly 30% of the
carbon dioxide that is released into the atmosphere.
When seawater and carbon dioxide combine,
carbonic acid is produced, lowering the pH of the
ocean and increasing the acidity. As levels of carbon
dioxide increase due to human activity (burning of
fossil fuels, land-use change and deforestation,
agricultural industries) the amount of CO2
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absorbed by the ocean also increases. Plainly
speaking, the more CO2 we produce and release
into the atmosphere, the more acidic our oceans
become. Since the Industrial Revolution in the
1700’s, increases in CO2 have resulted in a 30%
increase in ocean acidity (NOAA, 2020). This
present acidification process is occurring ten times
faster than any previous changes over the last 300
million years (IUCN, 2017). The rapid acceleration
of CO2 production significantly jeopardizes the
ability of ecosystems to effectively adapt to the
changes in ocean chemistry.

Increased ocean
acidity especially
affects organisms with
calcium carbonate
shells or skeletons
including shellfish like
coral, oysters, crab,
and lobster. A recent
study performed by
the National Oceanic
and Atmospheric
Administration on the
pteropod, a small sea
snail integral to the
ocean food chain,
showed that the levels
of ocean pH projected
for year 2100 dissolve
the organism’s shell
within just 45 days.
Furthermore,
researchers have
already discovered severe shell dissolution in
pteropods naturally found in the Southern
(Antarctic) Ocean, indicating the process’ rapid
progression (NOAA, 2020). The pteropod snail is a
major food source affecting members of the food
chain from krill and fish to whales and seals. When
we consider how each organism is interconnected
in the food web, the loss of one species creates a
cascading effect.
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Unfortunately, the consequences do not stop there.
Increased acidity has also been linked to a disturbance
in scent transmission, inhibiting species from detecting
predators and locating suitable habitats (NOAA, 2020).
Acidification has also been observed to affect sound
transmission, reducing sound absorption and increasing
the ocean’s ambient noise (OAN). Increases in OAN can
impair marine animals’ hearing and communication,
increase stress and lower their immune systems, and
even cause brain hemorrhaging or death in severe cases
(Gazioglu, 2015).

High Level Impacts

In 2018, the global fishing
and seafood sector
represented a USD 164
billion international trade
industry employing 59.5
million people. 88% of the
179 billion tonnes of total
fish produced in 2018 was
for direct human
consumption. Fish and fish
products supply
approximately 3.3 billion
people with nearly 20
percent of their average per
capita intake of animal
protein. Furthermore,
seafood provides many
crucial nutrients to the
human diet including long
chain Omega-3 fats, iodine,
vitamin D, iron, calcium, zinc,
and other minerals. With key
species like the pteropod in
jeopardy, the entire seafood
industry risks significant threat, exacerbating global
hunger and malnutrition (FOA, 2020). Dying coral
systems lack the ability to effectively buffer coastal
communities from storm waves and erosion, and leave
those communities to suffer consequences to tourism
and commercial business (IUCN, 2017). Profits, careers,
economies, biodiversity, ecosystem structure, shoreline
integrity, and global food supply are all threatened if
ocean acidification continues to accelerate due to
increased CO2 production.

As managers of sustainable and responsible investment
portfolios, our passion lies not only in providing
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ethically sourced returns for our clients, but in
supporting positive impact-driven companies and
communities. Conscious investing is achieved through
selective avoidance of institutions that harm ecosystems
or using the allocation of capital as a lever to change
those institutions, in conjunction with focusing on
institutions that provide regenerative and resourceful
solutions to humanities’ needs.
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Wilde Capital Management, LLC is a registered investment adviser. Information presented is for educational purposes only and
does not intend to make an offer or solicitation for the sale or purchase of any specific securities, investments, or investment
strategies. Investments involve risk and, unless otherwise stated, are not guaranteed. Be sure to first consult with a qualified
financial adviser and/or tax professional before implementing any strategy discussed herein. Past performance is not indicative of
future performance.

It is important to remember that there are risks inherent in any investment and that there is no assurance that any money manager,
fund, asset class, style, index or strategy will provide positive performance over time.

Diversification and strategic asset allocation do not guarantee a profit nor protect against a loss in declining markets. All
investments are subject to risk, including the loss of principal.

The information contained herein is based upon the data available as of the date of this document and is subject to change at any
time without notice.

Portfolios that invest in fixed income securities are subject to several general risks, including interest rate risk, credit risk, the risk
of issuer default, liquidity risk and market risk. These risks can affect a security’s price and yield to varying degrees, depending
upon the nature of the instrument, and may occur from fluctuations in interest rates, a change to an issuer’s individual situation or
industry, or events in the financial markets. In general, a bond’s yield is inversely related to its price. Bonds can lose their value as
interest rates rise and an investor can lose principal. If sold prior to maturity, fixed income securities are subject to gains/losses
based on the level of interest rates, market conditions and the credit quality of the issuer.

Foreign investments are subject to risks not ordinarily associated with domestic investments, such as currency, economic and
political risks, and may follow different accounting standards than domestic investments. Investments in emerging or developing
markets involve exposure to economic structures that are generally less diverse and mature, and to political systems that can be
expected to have less stability than those of more developed countries. These securities may be less liquid and more volatile than
investments in U.S. and longer-established non-U.S. markets.

An investment in small/mid-capitalization companies involves greater risk and price volatility than an investment in securities of
larger capitalization, more established companies. Such securities may have limited marketability and the firms may have more
limited product lines, markets and financial resources than larger, more established companies.

Portfolios that invest in real estate investment trusts (REITs) are subject to many of the risks associated with direct real estate
ownership and, as such, may be adversely affected by declines in real estate values and general and local economic conditions.
Portfolios that invest a significant portion of assets in one sector, issuer, geographical area or industry, or in related industries, may
involve greater risks, including greater potential for volatility, than more diversified portfolios.

Important Disclosures: Exchange-Traded Funds

Exchange-traded funds (ETFs) are investment vehicles that are legally classified as open-end investment companies or unit
investment trusts (UITs) but differ from traditional open-end investment companies or UITs. ETF shares are bought and sold at
market price (not net asset value) and are not individually redeemed from the fund. This can result in the fund trading at a
premium or discount to its net asset value, which will affect an investor’s value. Shares of certain ETFs have no or limited voting
rights. ETFs are subject to risks similar to those of stocks.

ETFs included in portfolios may charge additional fees and expenses in addition to the advisory fee charged for the Selected
Portfolio. These additional fees and expenses are disclosed in the respective fund/note prospectus. For complete details, please
refer to the prospectus.

For additional information regarding advisory fees, please refer to the Fee Summary and/or Fee Detail pages (if included with this
report) and the program sponsor's/each co-sponsor's Form ADV Part 2, Wrap Fee Brochure or other disclosure documents, which
may be obtained through your advisor.

Certain ETFs have elected to be treated as partnerships for federal, state and local income tax purposes. Accordingly, investors in
such ETFs will be taxed as a beneficial owner of an interest in a partnership. Tax information for such ETFs will be reported to
investors on an IRS schedule K-1. Investors should consult with their tax advisors in determining the tax consequences of any
investment, including the application of state, local or other tax laws and the possible effects of changes in federal or other tax laws.
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