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Financing Nature: Closing the Global Biodiversity Financing Gap

FOREWORD

The world is in the midst of one of the most dramatic
extinction episodes in history.

The signs of biodiversity loss are everywhere. Tropical forests, our greatest
stores of biodiversity and carbon, are in retreat. Coastal wetlands, vital

to migratory birds and fisheries and also a significant global stock of
carbon, are deteriorating worldwide. Although extinction is a natural
phenomenon, scientists estimate that our planet is now losing species at
1,000 times the natural rate of one to five per year. If we continue on the
trajectory we’re on, we face a future where 30-50 % of all species may be
lost by the middle of the 21st century.

HENRY M. PAULSON JR.

Chairman, Paulson Institute

Climate change is exacerbating this loss, causing coral reef bleaching,
rampant growth of insect disease in forests, and severe expected loss of
Arctic species. And it is a vicious circle—biodiversity loss also aggravates
climate change. In the Amazon, hydrological changes caused by
deforestation may permanently dry out millions of acres of rainforest
and alter the entire Amazon climate. The resulting economic cost will be
staggering.

If there’s one lesson I've learned throughout all my years as a
conservationist, it’s that nature needs advocates. But advocates, for their
part, need a clear and compelling economic case that can be broadly
supported by the public and championed by political leaders. Today, the
case for action has never been clearer.

Biodiversity loss doesn’t just mean the loss of plants and animals. It
poses enormous risks to human prosperity and well-being. Science is only
beginning to understand and quantify the magnitude of this impact.

The worldwide loss of pollinators—including bees, butterflies, moths,

and other insects—well underway due to our excessive use of pesticides,
would lead to an estimated drop in annual agricultural output of around
US$ 217 billion. Associated with this loss are the risks of famine and social
unrest, potentially more serious but harder to quantify.

The destruction of natural environments also brings people and wildlife
into contact in a way that presents public health risks through the
spread of zoonotic diseases. It may be no coincidence that we have seen
multiple outbreaks of zoonoses during this time of rapid biodiversity loss,
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Foreword

...a healthy
planet is good
for business;
it’s far cheaper
to prevent
environmental
damage than
to clean it up
afterward.

including SARS, Ebola, MERS, and SARS-CoV-2, the virus responsible for
the COVID-19 pandemic and its devastating impact across the world.
However, these examples are the tip of the iceberg. Given the complexity
and interdependencies of nature, there are many unknown risks.

Our political and economic systems and financial markets have not done
enough to properly account for the services nature provides. For example,
recent research has argued for a value as high as US$ 600 per ton of CO,
captured, which would imply a value for forests in their role as carbon
sinks alone of well over US$ 100 trillion. Yet valuing forests on carbon
alone is akin to valuing a computer chip for its silicon. What we do have
is an idea of the scale of our economic reliance on nature. The World
Economic Forum estimates that US$ 44 trillion of global GDP—around
half—is highly or moderately dependent on nature.

In short, although we will never be able to calculate the full value of
nature, we know enough to know that its destruction presents profound
risks to human societies and, as with any serious risk we face, the rational
response is to hedge. In the case of biodiversity loss, this means taking
comprehensive, worldwide effort to appropriately value, protect, and
restore nature. The most cost-effective policies are those that would
prevent ongoing destruction of biodiversity for short-term economic
gains, while eroding and threatening the long-term prosperity and well-
being of current and future generations.

I’ve always believed that a healthy planet is good for business; it’s far
cheaper to prevent environmental damage than to clean it up afterward.
For much of my career, this was a lonely position in the corporate world.
But in recent years, something has changed. I’ve seen a new sense of
urgency around nature conservation issues, a rapidly growing interest

in the field of green and sustainable finance, and a renewed sense that
collective effort can make a difference. Hopefully, investing in nature will
move into the mainstream of the financial world soon enough to arrest
the alarming decline of our biodiversity.

Ultimately, this will require a transformational shift in the way markets
value nature. This shift needs to be reflected across governments,
academiga, the private sector, NGOs, media, and, most importantly,

the public. In the meantime, to tackle the risks of biodiversity loss, it is
important to identify and implement financing and policy mechanisms
that can rapidly mobilize substantial amounts of capital for nature
protection and conservation.

While government must play a leading role, we know that governments
alone cannot deliver the financing needed to protect our biodiversity. The
private sector is often touted—uwith good reason—as the great hope for
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conservation because the financial resources it could bring to bear far
exceed those of governments and philanthropy. Unquestionably, many
CEOs in the private sector would like to protect nature. Some donate
personal funds to conservation NGOs, and the organizations they run
may make token investments and operating decisions to protect or
restore biodiversity if they don’t impact profitability. However, they
won’t deploy capital for conservation or environmental projects that
don’t promise economic returns. The distinction is important.
Philanthropy is a way to distribute profits. Investing is a way that
private sector generates profit. Deliberately investing at a loss isn’t a
realistic business model. That is why, to realize the potential of private
sector investment in nature protection and conservation, governments
must put in place policy measures—such as tax breaks, de-risking
guarantees, and regulatory requirements—that induce the private
sector to invest.

This report, a collaborative effort between the Paulson Institute, The
Nature Conservancy, and Cornell University, makes a broad economic
case for protecting and conserving nature and explores and highlights
nine policy and financing mechanisms that, if implemented, will either
secure new funding for biodiversity conservation or, through the reform
of harmful subsidies, significantly reduce the need for future spending.

As governments prepare to agree on a “new deal for nature” at the
15th Conference of the Parties to the UN Convention on Biological
Diversity, we offer this report as a contribution to help guide the
negotiations, particularly around financial resource mobilization, and
to national governments as they consider the domestic policies and
measures required to implement the Post-2020 Biodiversity Framework

and put their economies on a more sustainable path. It should be noted

that investment in biodiversity will also contribute to reaching climate
change goals given that nature-based solutions are among the most
cost-effective climate mitigation strategies.

The economic case for protecting nature is compelling. However, we
should keep in mind that there is an overwhelming case for preserving
nature for its own sake. Nature is the greatest source of beauty,
inspiration, innovation, and intellectual interest—indeed of everything
that is good about life. In that sense, it is priceless.

P A o

Philanthropy is

a way to
distribute profits.
Investing is a
way that private
sector generates

profit.
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Executive Summary

Human activities are causing unprecedented and
accelerating global loss of biodiversity. Widespread
land conversion for infrastructure, agriculture
and other development, and overexploitation

of natural resources are being driven by political
leaders’ prioritization of short-term economic
gains and the inability of our economic systems
and financial markets to appropriately value and
protect our natural capital.

To slow and stop the global loss of biodiversity, we
must fundamentally rethink our relationship with
nature and transform our economic models and
market systems. The policy and economic actions
needed to achieve this require considerable
political will, broad public support, and substantial
investment. This will not happen overnight and, in
the short to medium term, there is an urgent need
to scale up finance for nature.

The Financing Nature report addresses two
important challenges.

First, the report lays out the broad economic case
for protecting nature, including an examination
of the many known economic and social values
of biodiversity, while recognizing that the
complexities and interdependencies of nature
mean that attempted economic valuations will
almost certainly be partial and underestimates.
Biodiversity loss presents serious known and
unknown risks to human prosperity. The report
further examines the underlying market failures
that hasten global biodiversity loss and indicates
a number of policy interventions and changes
needed to halt biodiversity loss.

Second, the report focuses on a critical element
related to protecting biodiversity, namely

the biodiversity financing gap between the
current total annual capital flows toward

global biodiversity conservation and the total
amount of funds needed to sustainably manage
biodiversity and maintain ecosystems integrity.
Having gauged this biodiversity financing gap,
the report identifies a set of nine financial and
policy mechanisms that, if implemented and
scaled up, can collectively close this gap.

The report goes into detail about the enabling
conditions for the implementation and scaling of
each of these mechanisms, and it makes detailed
recommendations for policy makers, business
leaders, and other stakeholders. It makes clear
that all governments—from the biodiversity rich
nations that may have limited economic means
to the established donor countries—must take
immediate actions to stem the loss of biodiversity.

The immediate intent of this report is to

inform the work of national delegations and
other negotiators in developing the resource
mobilization strategy for the Post-2020
Biodiversity Framework that will be agreed to
at the 15th Conference of the Parties (COP15)
of the UN Convention on Biological Diversity
(CBD) in 2021. The longer-term intent is to help
political leaders, country finance ministries,
international institutions, and representatives
of companies, NGOs, and private philanthropy
to better understand the economic case for
biodiversity conservation and to accelerate the
transformation of national economic models to
those that appropriately value nature.

Given the magnitude of the biodiversity financing
gap identified by this report, coupled with
estimates of the relatively limited amount of
funding that will be available in coming years
from traditional sources such as governmental
budgets, official development assistance (ODA),



and philanthropy, it is critical that the biodiversity
targets to be agreed to at COP15 incorporate a
broad spectrum of nontraditional mechanisms.
Catalyzing private sector capital must be a
priority, given that it constitutes the largest
available source of financing. However, the report
makes clear that the potential for private capital

Central Insights

The report provides four central insights:

Financing Nature: Closing the Global Biodiversity Financing Gap

to support biodiversity conservation will only be
realized if appropriate governmental policies,
regulations, and incentives are in place.

A detailed description of the methodologies
used in this report, including data sources and
assumptions, can be found in Appendix A of the
full report.

1. Closing the gap relies heavily upon government actions. Governments
need to do more to protect natural capital and put in place a combination of
policy reforms to reduce negative impacts on biodiversity, such as reforming
harmful agricultural subsidies and reducing investment risk by public and
private investors. Governments must also develop new financial innovations
to increase available funding for conservation, promoting green investments,
and supporting development of nature-based climate solutions, natural

infrastructure and biodiversity offsets.

2. The private sector can play a pivotal role, but governments need to pave the
way. Governments need to put in place the right regulatory environment,
smart incentives and market structures to catalyze financial flows from the
private sector into biodiversity conservation.

3. The only way to stop global biodiversity loss is to ensure that nature
is appropriately valued in all economies. This will require bold political
leadership and transformative policies, mechanisms and incentives that
discourage harmful actions and encourage large-scale finance for nature.

4. The gap between the amount currently spent on biodiversity conservation
and what is needed is large, but it can be closed.
As of 2019, current spending on biodiversity conservation is between $124 and
$143 billion per year, against a total estimated biodiversity protection need
of between $722 and $967 billion per year. This leaves a current biodiversity
financing gap of between US$ 598 billion and US$ 824 billion per year.

The following text box provides six overarching recommended actions derived from the analysis
underlying this report. Additionally, there is a set of specific recommendations for each of the nine
financial and policy mechanisms described in this report. These are described briefly at the end of this
executive summary and in more detail in Chapter 6 of the full report.
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Overarching Recommendations

The key finding of this report is that governments
must undertake catalytic policy reforms to unleash
biodiversity funding. These six recommended
actions will accelerate the of each of the nine
financing mechanisms described in the report and
materially contribute to closing the biodiversity
financing implementation gap.

Recommended Action 1: Countries must take
immediate policy actions to protect their natural
capital and expand biodiversity conservation
financing. This report identifies nine mechanisms
with the highest promise for resource generation
and harm-prevention, including prioritizing

rural economic support that subsidizes farmers
to provide ecosystem services, avoiding major
infrastructure development impacts on critical
habitats, and investing in nature-based climate
solutions.

Recommended Action 2: Government and
philanthropic donors should use their funds
strategically to support countries to implement
the financing mechanisms identified in this
report and to catalyze subsequent public and
private sector investment. This report calls

for a doubling of foreign aid for biodiversity
with the incremental resources being devoted
to biodiversity-rich countries and toward
implementation of these mechanisms.

Recommended Action 3: National and
subnational governments should strengthen their
regulatory and financial enabling conditions to
significantly accelerate private sector actions and
finance for biodiversity conservation. Governments
should set policies and take actions to de-risk
and incentivize private sector investment, build
in-country support for sustainable commodity
production, and ensure needed legal conditions
including land tenure.

Recommended Action 4: Private sector actors
should implement the recommendations from the
sections on sustainable supply chains, harmful
subsidy reform, natural infrastructure, biodiversity
offsets, nature-based solutions and carbon
markets, green investment, and investment risk
management to both increase their opportunities

to invest in biodiversity and minimize their
biodiversity-related financial risks. In addition,
major companies should adopt science-based
targets for biodiversity within their operations and
investments consistent with the 2050 vision of
the UN Convention on Biodiversity.

Recommended Action 5: Governments and
international agencies should improve tracking
and reporting on biodiversity finance. Some of
the best data collection and analysis that are
available are spread across the OECD, UNDP’s
BIOFIN initiative and the CBD Secretariat.
Additional public funding should be secured to
support these institutions to enhance global
finance data collection and build capacity of
governments to collect and share data.

Recommended Action 6: In the context of

the UN Convention on Biological Diversity
negotiations, Parties should agree to develop
and implement National Biodiversity Finance
Plans (NBFPs) to guide the implementation

of their national efforts toward the CBD’s new
Global Biodiversity Framework. The NBFPs should
address opportunities to mobilize resources at

all levels—local, national, and global—as well as
from all sources—public, private, and philanthropic.
To achieve this outcome, this report recommends
the following Resource Mobilization targets for
the Global Biodiversity Framework by 2030:

e Global target: Financial flows to investments
that generate measurable and auditable
improvements in the status of biodiversity
increase globally to fully close the biodiversity
financing gap by 2030 (est. US$ 598-824
billion annually);

e Process target: 100 % of Parties immediately
develop National Biodiversity Finance Plans
(NBFPs) and fully implement them by 2030;

e National targets: Each Party mobilizes 100 % of
the necessary resources identified in their NBFPs
to fully and effectively implement their National
Biodiversity Strategies and Plans (NBSAPs); and

e Global target: International public funding for
biodiversity at least doubles by 2030 and at least
covers the costs, where needed, for developing
countries to develop NBSAPs and NBFPs.



The Economic Case for Protecting
Biodiversity

Viewed through a traditional economic lens, our
planet’s biodiversity and natural systems are
essentially a capital stock (similar to financial,
built, or human capital) that provides a flow of
services to people. These “ecosystem services”
include fertile soil and pollination that make food
production possible, forests and watersheds that
sequester carbon and purify water, and genetic
diversity on which much of modern pharmacology
and agriculture depend, among many others.

While it would seem possible to view biodiversity
and natural systems as fundamental to human
survival and economic prosperity, the tendency
of political systems is to prioritize immediate
economic gains while threatening the prosperity
and well-being of current and future generations.
The tendency of current economic models and
financial markets is to view natural systems
simply as assets available for immediate use

or, worse, abuse and destruction. Such a view
leads to the overuse and abuse of nature for
short-term gains and without regard for the full
value of the assets lost or the long-term costs to
society of their loss.

Natural capital is complex and difficult to
measure. Financial markets do not recognize the
value of natural capital unless it has a defined
cash flow or asset value that can be measured by
current economic systems. As a result, the full
value or costs of using, or destroying, natural
systems are poorly understood. In contrast

to other forms of capital, natural capital does
not depreciate. Instead, it is to a certain extent
self-regenerative. However, once ecosystem
degradation reaches a tipping point, the self-
regenerative properties of natural capital are
lost, and ecosystem collapse may be irreversible.

Financing Nature: Closing the Global Biodiversity Financing Gap

Despite weaknesses in the models and tools

to measure the value of natural capital, there
are several studies that hint at its potential full
value. Recently, researchers have estimated that
approximately US$ 44 trillion of global GDP

is dependent on nature and its services.® For
example, the worldwide loss of all pollinators
would lead to a drop in annual agricultural output
of about US$ 217 billion.” Recent climate research
has argued for a value as high as US$ 600 per ton
of CO, captured, which would imply a value for
forests in their role as carbon sinks alone of more
than US$ 100 trillion.© As many as one third of
the pharmaceuticals in use today were originally
found in plants and other natural sources or were
derived from substances occurring naturally.’

While these estimates demonstrate a potentially
huge value of biodiversity to society, a major
challenge lies in the fact that, for every
contribution of nature that can be measured
and imputed a dollar value, there are many
more that cannot. In other words, when
assessing the cost of biodiversity loss, there

are “partly-known unknowns” and “unknown
unknowns.” Given this lack of exact knowledge,
any estimate of the economic cost of biodiversity
loss, even when based on a worst-case scenario,
likely understates the cost of such losses.

The current failure of our financial markets and
economic models and institutions to correctly
value biodiversity lies at the intersection of
several market failures. To start, many of the
benefits of biodiversity are public goods that
are non-excludable and non-rivalrous in nature,
which means that markets will likely undervalue
them. In addition, the benefits from biodiversity
conservation and costs from biodiversity loss
impact third parties in the form of external
benefits and costs, which are another standard

@ C. Herweijer et al. (2020), Nature Risk Rising: Why the Crisis Engulfing Nature Matters for Business and the Economy, World Economic Forum, http://www3.weforum.

org/docs/WEF_New_Nature_Economy_Report_2020.pdf.

b

Helmholtz Association of German Research Centres (2008, September 15), Economic Value of Insect Pollination Worldwide Estimated at U.S. $217 Billion. ScienceDaily.

Retrieved March 1, 2011, from http://www.sciencedaily.com/releases/2008/09/080915122725.htm.
¢ Umberto Llavador, John Romer, and Joaquim Silvestre, Sustainability for a Warming World (Harvard University Press, 2015).
¢ D.J. Newman and G. M. Cragg, Natural products as sources of new drugs over the 30 years from 1981 to 2010. J Nat Prod. 2012;75(3):311-335. doi:10.1021/

np200906s
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market failure where actors who conserve
biodiversity are not adequately rewarded
financially and perpetrators of biodiversity
damage are not financially penalized. Finally,
market failures in biodiversity are compounded
by the lack of well-defined property rights of
environmental goods and services, and as a
result no one has any financial interest in, or can
derive direct financial benefit from, conserving
them or ensuring that they are allocated to their
highest-value use.

Another comparison that can be made is in our
understanding of the science and economics
of climate change. Climate change science

is far more advanced than the science of
biodiversity loss, but climate change scientists
nevertheless have greatly underestimated the
rate and impact of warming, in part due to

the challenge of incorporating the impacts of
negative feedback loops in the warming process,
such as accelerating glacial melt or methane
releases from thawing permafrost. Likewise,
while our global economic models and
systems do a reasonably good job tracking
markets and finance in normal times, these
same systems often fail in times of economic
crisis. These models and systems are unable to
value our planet’s deeply intertwined, dynamic,
and complex climate, ecological, and human
interrelationships.

A critical lesson is that we cannot rely on economic
models, market forces, or the private sector alone
to solve the problem of unprecedented global
biodiversity loss. Instead, policy intervention is
essential. Aside from the time-tested laws and
policies that create protected areas and shelter
endangered species, a host of policy instruments
and mechanisms must be implemented to capture
and derive economic benefits from nature in a
sustainable manner or through a market-based
approach, such as ecotourism, biodiversity-friendly
products, and payment for ecosystem services.

In addition, reforming agricultural and fishery
subsidies harmful to biodiversity and promoting

sustainable farming and fishing practices through
well-designed policies will also help mitigate the
impact of agriculture and fisheries, two of the
largest drivers of global biodiversity loss.

Overall, a fundamental shift in the way markets,
and economics more broadly, value and protect
nature is imperative. Countries must implement
new financing and policy mechanisms that
more fully value natural capital, reduce harmful
practices that destroy biodiversity, and rapidly
mobilize substantial amounts of capital for
biodiversity conservation.

Current Global Biodiversity Conservation
Financing, Biodiversity Conservation
Funding Needs, and the Biodiversity
Financing Gap

Although the ultimate aim must be to
appropriately value nature in our economic
models, in the near-term there is an urgent
need to scale up investment in biodiversity.
This report determines that, in 2019, the total
global annual flow of funds toward biodiversity
protection amounted to approximately US$
124-143 billion per year against an estimated
annual need of US$ 722-967 billion to halt
the decline in global biodiversity between now
and 2030. Taken together, these figures reveal
a Biodiversity Financing Gap of US$ 598-824
billion per year.

Significantly, this report shows that annual
governmental expenditures on activities harmful
to biodiversity in the form of agricultural,
forestry, and fisheries subsidies—US$ 274-

542 billion per year in 2019—are two to four
times higher than annual capital flows toward
biodiversity conservation.

Although this report addresses harmful subsidies
from agriculture, forestry, and fisheries, it does
not address the impacts of fossil fuel subsidies
due to their indirect nature. This does not

mean that fossil fuel subsidies are unimportant;
the potential impacts of these subsidies on
biodiversity, resulting from widespread conversion



of natural vegetation for energy development
and transmission and from increases in
atmospheric and ocean temperatures associated
with fossil fuel use, are highly likely to exacerbate
and accelerate global biodiversity loss in addition
to driving human-induced climate change.

Current Global Biodiversity Conservation
Financing

The estimate of current global biodiversity
conservation financing of US$ 124-143 billion
per year is broadly consistent with other recently
published estimates. For example, in early 2020
the OECD estimated® global biodiversity finance
at US$ 78-91 billion per year based on available
2015-2017 data. In addition, BIOFIN estimates’

Financing Nature: Closing the Global Biodiversity Financing Gap

that global annual public investment in
biodiversity has increased from around US$ 100
billion in 2008 to about US$ 140 billion in 2017,
with an average of US$ 123 billion deployed
annually over this period. This report builds

on the OECD’s findings on public domestic,
international public, and private mechanisms
by providing a complementary assessment for
private and public-private biodiversity finance.

Figures 1 and 2 break down the sources of
financial flows into biodiversity conservation
and show the scale of harmful subsidies in 2019.
The categories and numbers were drawn from

a pool of more than 160 biodiversity finance
mechanisms in the BIOFIN Catalogue of
Finance Solutions. Some of these mechanisms

FIGURE 1. Global biodiversity conservation financing in 2019: Summary of financial flows into
biodiversity conservation. (in 2019 US$ billions per year)

Green financial products
(US$4 - US$6)

Sustainable supply chains

Nature-based
solutions and

carbon markets
(US$0.8 — US$1.4)

(US$5 - US$8)

Official development
assistance
(US$4 - US$10)

1

l

Biodiversity offsets

(US$6 — US$9) US$124
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¢ OECD, 2020, A Comprehensive Overview of Global Biodiversity Finance. Final report prepared by the Organization for Economic Cooperation and Development (OECD),
available at https://www.oecd.org/environment/resources/biodiversity/report-a-comprehensive-overview-of-global-biodiversity-finance.pdf.

A Seidl, K. Mulungu, M. Arlaud, O. van den Heuvel, and M. Riva, Pennies for Pangolins: A global estimate of public biodiversity investments (United Nations Development

Programme, forthcoming 2020).

9 UNDP BIOFIN, BIOFIN Catalogue of Finance Solutions, available at: https://www.biodiversityfinance.net/finance-solutions.
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FIGURE 2. Harmful subsidies and global financial flows towards biodiversity conservation.
(upper estimates, in 2019 US$ billion per year)
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Note: The estimates of agricultural, forestry, and fisheries harmful subsidies correspond to OECD’s “potential biodiversity
harmful” category of production subsidies. This graph excludes the estimated additional US$ 395-478 billion in fossil fuel
production subsidies.’

were not incorporated into the current global Biodiversity Conservation Funding Needs
biodiversity finance estimate, as they do not
generate significant financial flows for biodiversity
conservation or because the annual funding data
have not been tracked or collected by the range
of clearinghouses for economic information
consulted and analyzed for this report. As such,
Figure 1 represents a close approximation of

For the purposes of projecting future annual
funding needs for biodiversity protection, natural
and human landscapes were divided into three
broad categories of protected areas, productive
landscapes, and urban environments, and

the costs were estimated for their sustainable

} " ) management:
the total annual public and private expenditures . ‘
globally for biodiversity protection and 1.Protected areas: This report m@rporgtes
conservation. The estimates of harmful subsidies the proposed global target for increasing
used in Figure 2 correspond to OECD’s “most both terrestrial and marine protected areas
harmful” category of subsidies.” Note again that to reach 30% by 2030, CO”SiSt'e“t with
this report excludes fossil fuel subsidies. proposals by several conservation NGOs and

" OECD, 2020, A Comprehensive Overview of Global Biodiversity Finance. Final report prepared by the Organization for Economic Cooperation and Development (OECD),
available at: https://www.oecd.org/environment/resources/biodiversity/report-a-comprehensive-overview-of-global-biodiversity-finance.pdf.
' OECD, 2020, Rising fossil fuel support poses a threat to building a healthier and climate-safe future, available at https://www.oecd.org/fossil-fuels/.



many governments, in anticipation of the

new set of global biodiversity targets to be
negotiated at the CBD COP15. Waldron et

al. (2020) propose a suite of six scenarios for
protecting biodiversity. The lower estimate for
future needs has been taken as a scenario that
allows for a compromise between biodiversity
protection and productive landscapes,

thereby aligning with the category described
in this chapter of productive landscapes and
seascapes. The upper estimate is that of the
scenario that prioritizes broader ecosystem
integrity and viability." The range of these cost
estimates is US$ 149-192 billion per year.

2.Sustainable management of productive
landscapes and seascapes: The costs in 2030
of sustainably managing the world’s most
productive landscapes and seascapes for the
protection of biodiversity and key ecosystems
were estimated as follows:

a. Transitioning the agricultural sector to
conservation agriculture practices in
croplands by 2030 is estimated at US$
315-420 billion per year.

b. Transitioning global rangelands to
sustainable rangeland management
practices by 2030 is estimated at US$ 81
billion per year.

c¢. Transitioning the forestry sector to

sustainable forest management practices is
estimated to be US$ 19-32 billion per year.

d. Transitioning the global fisheries sector to
sustainable fisheries practices is estimated
at US$ 23-47 billion per year.

e. Minimizing and mitigating the biodiversity
impact of invasive species is estimated at
US$ 36-84 billion per year.
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f. Restoring degraded coastal ecosystems
(mangroves, seagrasses, and saltmarshes)
that provide multiple, vital benefits for
coastal communities is estimated at US$
27-37 billion per year.

3.Urban areas and areas of high human
impact: Urban expansion will result in the
conversion of some 290,000 km? of natural
habitats by 2030 and has the potential to
degrade 40 % of strictly protected areas
globally expected to be within a short distance
of urban areas, if this expansion is not
managed or mitigated for these impacts. The
cost to protect biodiversity in the peripheries
of cities is estimated at US$ 14.1-543 million
per year. The impact of polluted water from
urban environments on water quality and
subsequently on biodiversity in marine and
riverine ecosystems downstream of cities
stems from untreated sewage. The cost of
safeguarding biodiversity against the impact
of polluted water from urban environments is
estimated at US$ 73 billion per year.

Aggregating these figures leads to a global
biodiversity funding need of US$ 722-967
billion annually by 2030, shown in Figure 3,
representing approximately 0.7-1.0 % of global
GDP in 2019.

These estimates, while sobering, should be
viewed as initial approximations of what is
needed for biodiversity conservation. Estimates
of this nature are not precise as they are
affected by the limited biodiversity finance data
available and inconsistencies between reporting
frameworks.™

) A.Waldron et al., 2020, Protecting 30 % of the planet for nature: Costs, benefits and economic implications, available at

https://www.conservation.cam.ac.uk/files/waldron_report_30_by_30_publish.pdf

¥ The 2020 Waldron et al. paper uses a set of six scenarios to estimate a range of spending required to develop and manage biodiversity protected areas. This report
establishes a range for protected area financing needs using two scenarios that dovetail with other estimates of future biodiversity needs, such as productive

landscapes and seascapes.

" G.Hutton and M. Varughese, 2016, The costs of meeting the 2030 sustainable development goal targets on drinking water, sanitation, and hygiene. The World
Bank., available at https://www.worldbank.org/en/topic/water/publication/the-costs-of-meeting-the-2030-sustainable-development-goal-targets-on-drinking-water-

sanitation-and-hygiene.

™ QECD, 2020, A Comprehensive Overview of Global Biodiversity Finance, Final report prepared by the Organization for Economic Cooperation and Development (OECD),
available at: https://www.oecd.org/environment/resources/biodiversity/report-a-comprehensive-overview-of-global-biodiversity-finance.pdf.
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FIGURE 3. Global biodiversity conservation funding needs. (in US$ billions per year)
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The Biodiversity Financing Gap

When the estimates of global biodiversity funding
needs (US$ 722-967 billion annually) are
compared to the existing flows of biodiversity
financing (US$ 124-143 billion), a global
Biodiversity Financing Gap can be estimated in
the range of US$ 598-824 billion per year. This
means that current levels of funding cover only
16-19 % of the overall need to halt biodiversity
loss. Figure 4 demonstrates the annual financing
gap by comparing the average amounts of upper
estimates of current funding and future need.
The average gap is US$ 711 billion per year.

These estimates of future needs and the
biodiversity financing gap, although reasonable,
are not exact, and thus ranges are used to show
the variability in the estimates. As such, these
estimates should be considered indicative of the
scale of the need and represent a reasonable
and ambitious target for which to plan and aim.

Closing the Biodiversity Financing Gap

The report outlines a set of nine financial and
policy mechanisms that, if scaled through
appropriate public policies and private sector
action, have the potential to collectively make
a substantial contribution to closing the global
biodiversity financing gap over the next decade.

Analysis and selection of the nine financial and
policy mechanisms is based on the UNDP BIOFIN
Catalogue of Finance Solutions and screened
mechanisms against the following three criteria:

e The mechanism is currently in use at a
significant scale (more than US$ 0.5 billion per
year);

e The mechanism, if scaled, has the potential to
deliver substantial amounts of new funding on
a consistent basis (more than US$ 5 billion per
year and a potential compound annual growth
rate of at least 2.5 % ); and
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FIGURE 4. Global biodiversity conservation financing compared to global biodiversity

conservation needs. (US$ billions)
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Note: Using midpoints of the current estimates and future needs, current global biodiversity conservation financing (left graph)
may need to increase by a factor of 5-7X to meet the estimated global need for biodiversity conservation (right graph).

e The mechanism has a realistic policy and/or
market pathway to scaling in order to meet its
potential.

The nine mechanisms address the closing of the
biodiversity financing gap in one of two ways.
Two of the nine decrease the overall need for

funding to be spent on biodiversity conservation.

The remaining seven increase funding flows into
biodiversity conservation.

Table 1 shows the current and potential future
scale of financing flowing through these

mechanisms to support biodiversity conservation.

The estimates are expressed in ranges, reflecting
the degree of uncertainty.

The analysis underlying this report yielded

a numerical value for eight of the nine
mechanisms, which collectively have the
potential to contribute US$ 446633 billion per

year by 2030 toward meeting the estimated
US$ 722-967 billion annual funding needs

for global biodiversity conservation over the
next decade. It was not possible to determine
either current or future estimated numbers for
the category of Investment Risk Management.
Nonetheless, the report includes this category
as it reflects a critical area of biodiversity impact
and needs attention in the CBD Resource
Mobilization Strategy as mainstreaming
biodiversity in the financial sector will be
critical to the success of the Global Biodiversity
Framework.

These estimates, and the resource mobilization
challenge they represent by 2030, may appear
inordinately large. However, the financial
resources that will be needed to close the
biodiversity financing gap are comparable in
magnitude to the capital committed to global
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TABLE 1 Estimated Positive and Negative Flows to Biodiversity Conservation. (in 2079 US$)

. . . . 2019 2030
Financial and Policy Mechanisms USS billion / year USS billion / year

A. Mechanisms that decrease the overall need for funding to be spent on biodiversity conservation
Harmful subsidy reform (agriculture, fisheries, and forestry sectors) (542.0) - (273.9) (268.1) - 0*

Investment risk management N/A

B. Mechanisms that increase capital flows into biodiversity conservation

Biodiversity offsets 6.3-9.2 162.0-168.0
Domestic budgets and tax policy 746-77.7 102.9-155.4
Natural infrastructure 26.9 104.7 -138.6
Green financial products 3.8-6.3 30.9-925
Nature-based solutions and carbon markets 0.8-1.4 249-39.9
Official development assistance (ODA) 40-9.7 8.0-194
Sustainable supply chains 55-8.2 123-18.7
Philanthropy and conservation NGOs 1.7-35 Not Estimated™

Total Positive Financial Flows 123.6 - 142.9 4457 - 632.5

Note: All figures in this table are reported in 2019 US$.

* Assumes a global subsidies reform scenario that phases out by 2030 the most harmful subsidies as described by OECD (2020)".

**While future flows for philanthropy and conservation NGOs are seen as highly catalytic for mobilizing private sector
financial flows, it was determined that they did not pass the threshold for inclusion in this report as a main mechanism
for scaling up to close the biodiversity financing gap.

FIGURE 5. Estimate of growth in financing resulting from scaling up proposed mechanisms by 2030.
(in 2019 US$ billion per year)
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climate-related investments of US$ 579 billion
in 2017-2018, as estimated by Buchner and
colleagues in 2019.° For context, this amount is
less than the world spends on soft drinks in

a year.’

Even when factoring in the maximum estimate
of increased funding flows toward biodiversity
conservation of US$ 446-633 billion per year,
the 2030 global biodiversity financing gap

will not be closed unless there are significant
efforts to scale up the reform of subsidies
harmful to biodiversity and improve investment
risk management practices by the financial
sector. These harmful subsidies were due to be
eliminated, phased out, or reformed by 2020
under target three of the Aichi Biodiversity
Targets agreed to in 2010, but little progress has
been made. To continue to delay meaningful
action on reducing harmful subsidies will cause
extensive damage to biodiversity and dilute
the effectiveness of conservation efforts. Under
a 2030 scenario in which subsidies harmful

to biodiversity have not been reformed, the
remaining global biodiversity financing gap will
be US$ 210-239 billion per year (Figure 5).

Each of the financial and policy mechanisms
recommended for closing the biodiversity
financing gap are summarized below and are
described in greater detail in Chapter 5 of the full
report. The following brief descriptions include the
estimated positive or negative funding flows into
biodiversity conservation for each mechanism and
the recommended actions needed to implement
and scale up each mechanism.

1. Harmful Subsidy Reform

2019 Estimated Harmful Flow: US$ 273.9-542.0
billion per year®

2030 Potential Harmful Flow: US$ 0-268.1
billion per year (assuming most harmful subsidies
reform scenario)

Financing Nature: Closing the Global Biodiversity Financing Gap

Subsidies are fiscal policy tools used by
governments that aim to benefit a specific
population or sector through production support,
income support, or reduced costs of inputs.
Subsidies deemed harmful to biodiversity are
those that induce production or consumption
activities that exacerbate biodiversity loss,
particularly important within the agriculture,
fisheries, and forestry sectors. Some of these
damaging activities include deforestation,
overexploitation of fish stocks, and pollution from
excessive fertilizer use. Agricultural subsidies that
focus solely on increasing crop output have led to
actions that are degrading natural resources and
biodiversity. This report does not take a position
on whether subsidies are inherently positive or
negative for the economy or for the functioning
of markets. Instead, this report focuses on
proposing pathways that allow governments to
reform existing production subsidies and deliver
them in a manner that has a net positive effect
on biodiversity rather than damaging biodiversity,
while at the same time meeting the government’s
other social and economic objectives.

Recommendations

e Governments should develop and implement
new fiscal policies or increase the effectiveness
of existing ones that increase domestic
spending on biodiversity conservation and
disincentivize activities that are harmful to
biodiversity. Such policies should be designed
and supported by, and embedded within,
multiple departments of government—
particularly finance, environment, and natural
resource ministries and other government
agencies.

e National and subnational governments must
improve the efficiency, effectiveness, tracking,
and reporting on the deployment of revenues
raised for biodiversity conservation.

° CPI, 2019, Global Landscape of Climate Finance 2019 [Barbara Buchner, Alex Clark, Angela Falconer, Rob Macquarie, Chavi Meattle, Rowena Tolentino, Cooper Wetherbee].
Climate Policy Initiative, London, available at https://www.climatepolicyinitiative.org/wp-content/uploads/2019/11/2019-Global-Landscape-of-Climate-Finance.pdf.
P Statista, 2020, available at https://www.statista.com/outlook/20020000/100/soft-drinks/worldwide?currency=usd [accessed 11 August 2020].

9 Flows denoted as positive as they are listed as harmful to biodiversity.
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e International finance institutions (such as the
World Bank, IMF, and others) should increase
financial support for biodiversity and lend
their support to countries’ efforts to establish
taxes and fees whose revenue is allocated to
conservation activities.

2. Investment Risk Management

As described in a previous section and in the full
report, this report does not provide either current
or future estimates in this area due to the lack of
available data.

Investment risk management as described in
this report involves actions taken by financial
institutions to understand and manage the

risks to biodiversity from their investments. The
report reviews a range of both mandatory and
voluntary investment risk management practices,
many of which are becoming more established
in mainstream investing. These include a number
of screening tools and standards that investors
are adopting that enable them to review

risks and make informed decisions to avoid
investments that may have negative impacts

on biodiversity, or to invest in areas that have
positive biodiversity impacts. Given the enormous
scale of global capital markets and the trillions
of dollars invested in infrastructure, energy,
transportation, extractives, and other potentially
damaging projects, the mainstreaming of these
biodiversity-related risk management practices
in conventional financial markets presents an
enormous opportunity to prevent negative
impacts to biodiversity.

Recommendations

 Financial institutions should take a lead
role in understanding and avoiding harm to
biodiversity from the deployment of private
investment capital. They should recognize
the reputation, regulatory compliance, and
investor demand risks from continuing to
operate under the status quo, as well as the
potential revenue opportunities from proactive
biodiversity risk management. They should

manage these risks through systemic changes
to internal structures, incentives, policies,

and metrics to ensure that biodiversity
conservation is integrated into all investments.

e Financial institutions should disclose the
biodiversity impacts of their investments via
appropriate disclosure frameworks and require
the same of companies in their investment
portfolio.

 Financial institutions should build their
capacity to assess how investment decisions
can lead to biodiversity loss and manage the
associated biodiversity risks.

e Financial regulators and fiduciaries
should adopt a broader understanding of
fiduciary duty that is not narrowly limited
to maximizing short-term financial returns,
but that also accounts for the positive and
negative collateral effects of investments
on those to whom a fiduciary duty is owed.
A revised understanding should allow for
consideration of nonfinancial benefits to
clients, including the value of biodiversity, as
proper components of the fiduciary’s analysis
of the merits of competing investment
choices.

e Governments should develop and implement
policies and legislation that require financial
institutions to implement and report on
biodiversity risk disclosure frameworks.

e International organizations, financial
institutions, and NGOs (including academia)
should develop metrics, methodologies, and
platforms for sharing data on the impacts of
investments on biodiversity.

3. Biodiversity Offsets

2019 Estimated Flow: US$ 6.3-9.2 billion per year
2030 Potential Flow: US$ 162.0-168.0 billion per year

Biodiversity offsets are the last option in the
mitigation hierarchy (avoid, minimize, restore,
and offset), a biodiversity protection policy
mandated by governments to compensate



for unavoidable damage to biodiversity by a
development project when the cause of damage
proves difficult or impossible to eliminate.

The CBD has adopted a decision calling for

the universal application of the mitigation
hierarchy and biodiversity offsets.'® Offsets
should be implemented once development
projects have done their utmost to avoid and
minimize adverse environmental impacts.
Given the rapid expansion of urban centers and
the associated development of infrastructure,
biodiversity offsets are a way for biodiversity
to receive increased financing and protection.
Under an offset policy, any biodiversity lost to
development must be compensated for such
that there is a net gain or, at least, no net loss
of biodiversity. Currently, 42 countries have
biodiversity offset policies in place, but there is
evidence of enforcement from fewer than 20 %
of these countries. Estimates for scaling up
biodiversity offsets in this report are based on
both full implementation of existing policies by
these 42 countries and expanded application
of offset policies in countries based on an
analysis of anticipated development impacts
globally by 2030.

Recommendations

e Governments with existing biodiversity offset
and mitigation hierarchy policies should
strengthen enforcement using supporting
tools such as regulation, planning processes,
and legislation. Governments without
existing policies should immediately develop,
implement, and enforce them to, first, avoid
and minimize impacts to critical natural
habitat and, second, implement biodiversity
offsets to achieve no net biodiversity loss or,
where possible, net gain.

¢ National and subnational governments
should conduct (and make public to
authorities, developers, and communities)
spatial landscape planning to identify areas
of critical habitat, made publicly available,
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to influence development planning processes
and underpin the effective application of the
mitigation hierarchy.

e National and subnational governments should
require project developers to conduct long-
term monitoring and reporting on biodiversity
offsets to ensure they are achieving the
desired outcomes.

e Financial institutions should strengthen
the implementation of biodiversity-
related performance standards within their
investments and mandate that projects they
invest in should demonstrate, via reporting
and verification, no net loss of biodiversity or,
where possible, net gain. Investments should
be designed to allow adequate funding for
long-term monitoring of the offset after the
development has been completed.

4. Domestic Budgets and Tax Policy

2019 Estimated Flow: US$ 74.6—-77.7 billion per year
2030 Potential Flow: US$ 103.0-155.4 billion per year

Governmental budgets are currently the main
source of financing for biodiversity conservation,
representing 54-60 % of total funding recorded
and presented in this report. However, while
prioritizing government budget expenditure for
biodiversity, raising revenue from taxation may
be insufficient to close the biodiversity financing
gap in 2030. This report describes several
categories of special taxes, fees, levies, and other
innovative fiscal measures that both national and
subnational governments can impose to either
increase revenue to fund biodiversity protection
or to incentivize or disincentivize activities

that benefit or degrade biodiversity. To ensure
that these additional revenues are devoted
directly to biodiversity conservation (and not
just diverted to the general budget), the report
further recommends that governments restrict
or “earmark” these funds to the biodiversity
conservation uses for which they were created.
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Recommendations

e Governments should develop and implement
new fiscal policies or increase the effectiveness
of existing ones that increase domestic
spending on biodiversity conservation and
disincentivize activities that are harmful to
biodiversity. Such policies should be designed
and supported by, and embedded within,
multiple departments of government—
particularly finance, environment, and natural
resource ministries and other government
agencies.

¢ National and subnational governments must
improve the efficiency, effectiveness, tracking,
and reporting on the deployment of revenues
raised for biodiversity conservation.

e International finance institutions (such as the
World Bank, IMF, and others) should increase
financial support for biodiversity and lend
their support to countries’ efforts to establish
taxes and fees whose revenue is allocated to
conservation activities.

5. Natural Infrastructure

2019 Estimated Flow: US$ 26.9 billion per year
2030 Potential Flow: US$ 104.7-138.6 billion per year

The protection of natural infrastructure serves

a dual purpose. First, it maintains healthy
ecosystems for the long term; second, it delivers
ecosystem services to human populations,
supporting livelihoods and communities. In

this report, natural infrastructure investments
are described through the lens of watershed
protection programs. In recent years,
urbanization and the resulting increase in
demand for resources from cities have elevated
the importance of water supply and watershed
protection, while the growing risk from extreme
weather events and sea-level rise has highlighted
the importance of coastal protection. Natural
infrastructure funding is almost entirely provided
by public entities through grants and contracts
for watershed protection, but there are emerging
areas that include both public and private sector

investment, including user-driven watershed
investments, water quality offset trading,
and others. Additionally, there is growing
evidence that the relative costs of protecting
and managing natural water supplies and
flood control can be cheaper than traditional
engineering approaches.

Recommendations

¢ National, subnational, and local governments
should require the evaluation of natural
infrastructure alternatives in all infrastructure
projects and, where feasible and cost-effective,
they should require its use in public and private
development projects through contracts and
concessions, procurement processes, and
regulation.

e Private sector corporations operationally
dependent on water should, along with
national and subnational governments,
participate in developing, financing,
implementing, and maintaining natural
infrastructure for the watersheds they
operate in.

¢ Insurance companies and financial institutions
should incorporate the benefits of ecosystem
services provided by natural infrastructure
in their risk modelling. The results should be
factored into decisions about capital costs
and be reflected in premiums that incentivize
the use of natural infrastructure in line with
risk modelling as well as international and
national standards and processes.

e International organizations, such as research
institutions, NGOs, and standard setting
bodies, should develop robust evidence on the
costs and performance of different forms of
natural infrastructure. This should be carried
out in tandem with the process of developing
international standards, tools, metrics,
and data collection processes for natural
infrastructure.

 Entities engaged in curriculum development,
professional certification, and continuing



education of engineers, planners, and other
professionals should require appropriate
training that builds awareness and capacity
of how to assess both the cost effectiveness
and the environmental benefits of designing,
developing, and maintaining natural
infrastructure projects to meet human needs.

6. Green Financial Products

2019 Estimated Flow: US$ 3.8-6.3 billion per year
2030 Potential Flow: US$ 30.9-92.5 billion per year

Green financial products are a collection of
financial instruments, primarily debt and equity,
that facilitate the flow of investment capital into
companies and projects that can have a positive
impact on biodiversity. This report discusses a
range of green financial products that can channel
financing toward green investments that produce
environmental benefits. The report discusses

the role of green bonds, sustainability-linked
loans, and private equity funds in supporting
biodiversity. The report also notes emerging and
innovative new developments in green finance
such as environmental impact bonds, insurance
products, and the growing roles that governments
are playing through finance facilities and specific
efforts to incentivize increased private investment.

Recommendations

e Governments should work with private
investment organizations to develop,
implement, and enforce clear guidance,
incentives, penalties, and disclosure
requirements that enable and encourage
investments that protect biodiversity.
Governments can do this through two
pathways: first, by creating opportunities for
new markets using policies, structures, and
regulation; second, through incentivizing
flows of additional, new investment of
private capital.

¢ National and regional governments should
leverage their ability to raise capital from
private markets, via issuance of green debt,

Financing Nature: Closing the Global Biodiversity Financing Gap

as a way to increase the amount of upfront
capital available for investment in biodiversity
conservation.

e Investment organizations and private
finance institutions should develop and
enforce internal policies establishing internal
performance metrics that incentivize the
structuring, offering, and use of financial
products with explicit benefits to biodiversity.

e Governments and private financial institutions
should, as a means to catalyze the flow of
capital to biodiversity, develop and implement
industry standards and mechanisms that
ensure accountability, transparency, and
verification for financial transactions that are
meant to positively impact biodiversity.

e Multilateral development banks, development
finance institutions, and private foundations
should provide early-stage, concessionary,
or risk mitigating financing that catalyzes
the development of projects and that
complements local conservation efforts.

7. Nature-Based Solutions and Carbon Markets

2019 Estimated Flow: US$ 0.8-1.4 billion per year
2030 Potential Flow: US$ 24.9-40.0 billion per year

As countries move toward development of

new programs to support delivery of their
national climate goals (specifically through their
Nationally Determined Contributions, or NDCs),
there is a growing emphasis on the protection
and restoration of forests and other biodiversity-
rich ecosystems in what are called Nature-Based
Solutions (NBS) and Natural Climate Solutions
(NCS). Indeed, recent science indicates that NCS
can provide up to a third of the cost-effective,
near-term mitigation potential needed by 2030
to stay below 1.5 degrees Celsius of warming.
The report describes several pathways countries
might take to develop one or more NBS/NCS
strategies as part of meeting their NDC goals,
and it provides estimates of the amount of
funding these efforts could generate that will
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have direct biodiversity benefits. Additionally, a
number of countries are developing national (or,
in some countries, subnational or jurisdictional)
policies that use carbon pricing as part of their
overall climate strategies. These policies typically
take the form of direct carbon taxes or the
creation of a requlated cap-and-trade program
in which greenhouse gas emitters are capped
and regulated through programs that allow the
creation and trading of carbon credits. The active
trading of these credits (which are issued in
metric tons of carbon dioxide equivalent [tCO.e])
enables creation of a robust carbon market.
When countries allow the creation of carbon
offsets from forest practices or other natural and
land-based projects, the sale of these credits can
create an important source of funding for forest
and biodiversity conservation.

Recommendations

¢ National governments should include one or
more nature-based solution (NBS) strategies,
such as reforestation, within the next round of
Nationally Determined Contributions (NDCs)
commitments under the Paris Agreement.

e Governments with existing carbon markets
should allow the use of offsets from
agriculture, forests, and other land uses.
Governments without existing carbon markets
should enact new carbon pricing programs
that include carbon taxes, cap-and-trade
programs, or other climate policies that price
carbon emissions and allow for the use of
carbon offsets from agriculture, forests, and
other land use practices.

e Governments of forest-rich and biodiversity-
rich countries should enact policies to increase
implementation and scalability of national
and jurisdictional REDD+ programs, including
the opportunity to nest existing REDD+
projects to maximize scale.

e The governments and standard-setting
bodies that govern both compliance (cap-
and-trade) and voluntary carbon markets

should require the use of, and adherence
to, standards that include biodiversity and
social safeguards for all forestry and land
use projects, and for NBS. These bodies
should also improve the transparency and
quantifiability of biodiversity within all
existing and new standards that apply to
forests and natural systems.

8. Official Development Assistance (ODA)

2019 Estimated Flow: US$ 4.0-9.7 billion per year
2030 Potential Flow: US$ 8.0-19.4 billion per year

Official development assistance (ODA) is broadly
defined as aid, either disbursed by countries
directly or through multilateral institutions,
designed to support and promote the economic
development and welfare of developing
countries. It includes concessional finance,
grants, and the provision of technical assistance.
In the context of the Convention on Biological
Diversity (CBD), the 2010 Aichi Targets called for
a “substantial increase” in resources available
from all sources to support the implementation
of the Convention. In 2012, the Parties adopted
a decision calling on donor countries to double
foreign aid flows for biodiversity by 2015
relative to 2010 levels, and at least maintain
them at that level through 2020. That target
has essentially been met by donor countries.
The report recommends that ODA funding to
biodiversity-rich countries double again between
2020 and 2030, with the new funding primarily
targeted to supporting country efforts to
develop National Biodiversity Finance Plans and
implement the nationally appropriate suite of
mechanisms described in this report to ensure
that each country meets its biodiversity finance
needs.

Recommendations

e Foreign aid donors should recommit to double
ODA flows again by the year 2030 relative to
2019 levels to support the implementation of
the post-2020 Global Biodiversity Framework.
Provision of ODA should include biodiversity



conservation as criteria, alongside existing
ones such as economic development, in
prioritizing countries that receive ODA flows.

¢ Donor governments should better deploy the
increased aid to focus on the in-country enabling
conditions to unlock other mechanisms discussed
in this report, including the development of
National Biodiversity Strategies and Action
Plans (NBSAPs) and National Biodiversity
Finance Plans.

e Bilateral and multilateral aid agencies should
strengthen their efforts at mainstreaming
biodiversity across their grant and lending
portfolios.

e Bilateral donors and multilateral development
banks should require reporting of results
from biodiversity projects, as well as be
more accountable for their application of
IFC Performance Standard 6, especially with
respect to the application of the mitigation
hierarchy and biodiversity offsets.

9. Sustainable Supply Chains

2019 Estimated Flow: US$ 5.5-8.2 billion per year
2030 Potential Flow: US$ 12.3-18.7 billion per year

Supply chain sustainability relates to the
management of environmental, social, and
governance aspects of the movement of

goods and services along supply chains, from
producers to consumers. The historical impact

of global supply chains on biodiversity has been
largely negative, driven by land use change and
unsustainable agricultural, forest, fisheries, and
other practices associated with commodities.
However, a shift toward more responsible

supply chain management practices offers an
opportunity to avoid harm and positively affect
biodiversity, including significant corporate
pledges to get deforestation out of supply chains
over the last few years. This report explores a
range of options to reduce negative supply chain
impacts on biodiversity, including improved
corporate policies and internal standards, the
use of third-party sustainability standards and
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certifications, and direct corporate funding of
sustainability improvements within their supply
chains including in producer countries. The report
also examines options to achieve positive impact,
such as sustainable jurisdiction/landscape-level
sourcing initiatives and conservation-focused
management of naturally sourced ingredients.
Although the report puts forth some estimates
on current and projected future funding

for sustainability, much of the financing on
sustainable supply chains is by companies and
by nature is not publicly available information.
As such, the amount spent by companies on
increasing sustainability of supply chains might
be higher than estimated here.

Recommendation

¢ All actors engaged in supply chains should
collaborate to foster the green transformation
of supply chains, with an immediate focus
on soy, palm oil, cattle, and forest products,
including developing and implementing
production standards and improving the
means of tracking products and impacts from
producer to consumer.

e Governments in supplier (exporting) countries
should improve the land use planning and
enforce legislation and measures to reduce
deforestation and conversion of other natural
ecosystems. Governments should also provide
both financial and technical support, including
agricultural extension services, and facilitate
market access for compliant producers to
incentivize the sustainable production of
commodities.

e Governments in buyer (importing) countries
should leverage their market and diplomatic
powers to encourage exporting country
governments to enforce sustainable practices.

e Consumers should, with support from
governments and companies, educate
themselves about the environmental
impact of their consumption behavior and
subsequently use their spending power to
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demand greater transparency and improved
practices, such as deforestation-free products,
via increased use of ecolabels and certification
systems by companies and brands to support
biodiversity-positive practices in supply chains.

e Large buyers with significant influence in
supply chains should develop and implement
green procurement policies and standards;
work within the supply chain to monitor,
track, and verify biodiversity impacts to assure
that primary producers are adhering to the
required sustainability standards; and work
with governments to incentivize, support, and
require local producers and intermediaries in
the supply chain, who operate at a more local
or jurisdictional scale, to transition away from
unsustainable practices toward those that
support biodiversity.

e Countries should increase efforts through the
international architecture, specifically the
WTO, to develop green trade agreements that
facilitate and incentivize increased trade in
commodities produced without conversion of
natural habitats.

Conclusion

This report highlights the risks associated with
biodiversity loss, makes a compelling case for
appropriately valuing nature in our economies,

and delivers a specific contribution to the
negotiations on a resource mobilization strategy
as part of the Post-2020 Global Biodiversity
Framework under the UN CBD process. It focuses
foremost on the need for all countries to take
increased actions to adopt environmental

and economic policies aimed at protecting
biodiversity and reducing harmful practices. The
report further highlights the potential for the
private sector to make a major contribution to
financing nature conservation but is clear that
this potential will only be realized if governments
create the conditions that make that investment
profitable.

The analyses underlying this report are based
on best available data but recognize that, due
to the complexities and interconnectedness

of nature, the scale of the risks we face due

to biodiversity loss are impossible to fully
measure, and any valuations of natural capital
are likely to be underestimates. Thus, the range
of financial estimates presented in this report
are imperfect. However, these uncertainties
should not be an excuse for inaction. The case
for protecting biodiversity, its urgency, and the
policies and mechanisms needed are sufficiently
clear; the sooner governments begin to take out
the insurance policy of filling the biodiversity
financing gap and appropriately valuing nature,
the cheaper the premium will be.



CHAPTER 1
Introduction

This report responds to the accelerating pace and
cost of global biodiversity loss. It builds the case
that the irreversibility of this dramatic loss, and
the high social, economic, and environmental
costs likely to result, must compel governments,
civil society, and the private sector to quickly and
effectively deploy as many policy and financial
mechanisms as feasible to slow, halt, and reverse
this loss.

In this context, this report addresses two
important challenges. First, the report lays

out the broad economic case for protecting
nature. It presents a range of the many known
economic and social values of biodiversity,

but it also discusses the complexities and
interdependencies of nature and the challenge
in attempting monetary valuations of nature
that are often partial or underestimates. The
report further examines the underlying market
and financial system failures that hasten global
biodiversity loss and presents a number of
needed policy interventions and changes in
financial and economic systems.

Second, the report focuses on a critical economic
element related to protecting biodiversity,
namely the biodiversity financing gap between
the total amount of funds currently spent
annually on biodiversity protection globally and
the total amount of funds needed to sustainably
manage and protect biodiversity. The main body
of the report details a set of nine financial and
policy mechanisms that, if implemented and
scaled up, can collectively close the gap.

Why This Report, and Why Now?

Addressing the above challenges is timely given
that the international community is preparing
to agree on the next set of 10-year biodiversity
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targets at the CBD COP15 in Kunming, Ching, in
2021. These are intended to replace the current
Aichi Biodiversity Targets, which were agreed to
in 2010 and expire in 2020. By all accounts, the
Aichi Targets have had limited success and are
proposed to be replaced by a more exact set of
measurable targets and a supporting financial
resource mobilization framework.

Our analysis indicates a material gap between
what is currently spent and what is needed to
be spent on biodiversity conservation. Further,
the sheer size of this biodiversity financing gap
emphasizes that the current main sources of
biodiversity financing, if continued as usual, will
not be sufficient to close the gap.

As such, the international community (including
multilateral and bilateral aid agencies,
investment institutions, and corporations) and, in
particular, the national government delegations
involved in CBD COP15 must understand and
consider a broader range of financial and policy
mechanisms to supplement and augment the
traditional domestic and international public
sources of biodiversity conservation funding.

As part of finalizing the proposed resource
mobilization framework, all countries will need to
rethink conventional approaches to biodiversity
financing and explore alternative mechanisms
to meet their disparate resource needs for
biodiversity conservation while, at the same
time, protecting biodiversity to ensure the long-
term sustainability of earth’s ecosystems.

The report also targets finance ministries and
other senior government officials to help them
understand the economic case for biodiversity
conservation, the economic value of their
biodiversity stocks, and the potential magnitude
of the economic costs of not addressing
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biodiversity degradation. It also provides

an understanding of the scalable policy and
financial mechanisms available to increasing
capital flows toward biodiversity conservation
and/or reducing harm to biodiversity.

Finally, this report attempts to address the key

challenge facing global biodiversity conservation:

that governments who manage the world’s
richest stores of species and habitats must

take action and develop policies for sustainable
resource use through laws and regulations that
protect their biodiversity through fiscal measures
and policy incentives that encourage private
sector engagement and investment.

However, these governments cannot be expected
to act alone, at their expense, to protect what is
a global public good. Thus, this report sets forth
a range of financing mechanisms and economic
policies designed to help biodiversity-rich
countries secure new funding from private and
international public sources as well as reduce the
costs of in country biodiversity protection.

Use of Terms

As used in this report, biodiversity is the full
complement of life forms on Earth, including
organisms such as plants, animals, fungi, and
micro-organisms in terrestrial, marine, and other
aquatic environments, as well as the integrity

of the ecosystems in which they live, as well

as the genetic variability within species. The
concept of biodiversity describes a hierarchy of
ecological processes that combine to define the
composition (which species are present), structure
(how species assemble into distinct terrestrial,
aquatic, and marine ecosystems), and function
(provisioning of ecosystem services) of Earth’s
ecosystems. As used herein, the term nature is
used interchangeably with the term biodiversity.

This report uses the term biodiversity financing
to describe the deployment of funding from
governments, the private sector, or philanthropy
into activities that support the conservation and
sustainable management of biodiversity.

The difference between what is spent on
biodiversity and what needs to be spent on
biodiversity to ensure long-term ecosystem
integrity and sustainable management of
biodiversity is referred to as the biodiversity
financing gap.

Scope of This Report

This report explores the economic case for
biodiversity conservation, considers what financial
resources would be needed to reverse the global
loss of biodiversity and ensure its protection, and
explores how those resources might be enabled
and scaled up. This report does not attempt to
explain the causes of the loss of biodiversity

or inventory the ecosystems that are being
transformed or irreparably degraded. Furthermore,
this report does not analyze or quantify the
direct economic and nonmonetary benefits
resulting from the conservation of biodiversity
and ecosystem services. Many other recent
publications have fully addressed these topics.

This report focuses on the economic rationale
for investing in conservation, the associated
costs of globally protecting biodiversity, and
the proposed policy and financing mechanisms
needed to achieve global biodiversity
conservation. This report aims to bridge

the languages of governments, biodiversity
conservation organizations, and the financial
sector to drive policy action and investments
toward biodiversity protection. As such, the
report does not aspire to be a scientific or
technical report on biodiversity, species, and
ecosystem conservation, nor is it an in-depth
presentation about public and private finance,
markets, or specific financial instruments. The
underlying premise of the report is that by
scaling up the mechanisms described in this
report, countries that own and manage our
planet’s greatest biodiversity resources will be
supported by other actors and can therefore
more easily embark on a path toward financing
better biodiversity outcomes.



In the determination of the nine financial
mechanisms covered in this report, the authors
evaluated more than 160 biodiversity financing
mechanisms and instruments compiled by the
United Nations Development Program (UNDP)
Biodiversity Finance Initiative, as well as
several other reports and databases addressing
potential public and private sources of funding
for biodiversity conservation. The various
sources of data and details on the analysis and
methodologies used in this report are outlined in
Chapter 3, Chapter 4, and Appendix A.

In the course of narrowing the field to the final
set of nine, certain topics emerged that are
large, intractable threats to biodiversity but,
due to the indirect potential of their impacts,
were determined to be beyond the scope of
this report. Two such topics that met this set
of conditions and are not included in this
report—but are nonetheless pressing threats to
biodiversity—are:
1. The impacts of greenhouse emissions
resulting from the use of fossil fuels, in
particular, fossil fuel subsidies; and

2. The impacts of human population growth,
shifts in economies, and the concomitant
process of migration to urban and peri-
urban areas.

The mechanisms proposed and described herein
will not be the entire solution to the global
decline of biodiversity. But these mechanisms,

if supported, enacted, and enforced by
governments and the private sector, may help
countries secure the necessary financial resources
and change economic practices to materially
help protect and restore biodiversity. However,
this will only happen if countries take actions

to change current harmful practices, thereby
reversing the downward trend in biodiversity loss.

Report Structure

In addition to this Introduction (Chapter 1), the
report is organized as follows:

e Chapter 2 presents the overall economic case
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for biodiversity conservation and provides
illustrations of some of the documented
social and economic values of biodiversity
as well as some of the underlying failures of
traditional market and economic systems to
appropriately value and protect biodiversity.

Chapter 3 describes the current sources of
financing for the conservation of global
biodiversity (based on 2019 numbers).

Chapter 4 examines the principal threats to
biodiversity and presents estimates of what it
would cost annually to protect and manage
biodiversity sustainably in the next 10 years.
The chapter also contrasts these estimates of
need against the current spending shown in
Chapter 3 and provides an overall estimate of
the global biodiversity financing gap.

Chapter 5 presents nine financial mechanisms
and economic policies that hold the highest
potential to make a material contribution to
closing the biodiversity financing gap. These
nine mechanisms are divided into two parts:
the first includes two critical mechanisms
that would reduce negative impacts on
biodiversity and would, therefore, help close
the biodiversity financing gap by reducing
the total funding needed to conserve and
manage biodiversity sustainably for the long
term; the second includes seven mechanisms
that can lead to an increase in capital flows
for biodiversity conservation.

Chapter 5 describes each of the nine
mechanisms in detail, including the
background and features of the mechanisms;
their relevance to biodiversity conservation;
their current and future financial potential
for biodiversity conservation; the obstacles
and enabling conditions needed for scaling
up each mechanism; and actionable
recommendations for implementing the
mechanisms.

Chapter 6 presents a set of overarching
recommendations that, if implemented,
would support the goal of reducing
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biodiversity loss, independently of which,
if any, of the mechanisms proposed in this
report are used.

Appendix A contains the detailed
methodologies used to generate the original
estimates presented in this report. These
include sources of underlying information,

assumptions made, a description of the
calculations, and other related information.

Appendix B contains a brief description of the
analysis carried out to identify and mitigate
areas of double counting in the financial
estimates.




CHAPTER 2
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The Economic Case for Protecting

Biodiversity

Conserving biodiversity, the range of species

on the planet, is crucial to human survival and
prosperity. We are a part of biodiversity, and

if biodiversity is destroyed, we may be a part

of what is lost. Biodiversity is crucial to human
well-being: we evolved in concert with it and are
dependent on it in myriad ways, some obvious
and some subtle.

A powerful illustration of the importance

of biodiversity comes from a review of the
habitability of Earth compared with our
immediate neighbors in the solar system,

Venus and Mars. Neither is remotely habitable:
Venus way too hot, Mars too cold, Venus with

a poisonous atmosphere and Mars with none.
Why does Earth have a temperature that is just
right for animals like us and an atmosphere

that allows us to live? Because, unlike Venus and
Mars, Earth is surrounded by the biosphere, the
thin layer of atmosphere, oceans, and plant and
animal life that extends from the surface of Earth
to about 10,000 meters above it. The gaseous
composition of the atmosphere ensures that
Earth is at a temperature at which we can thrive,
and it also provides the oxygen we need to
function. This atmospheric composition arose as
a result of the evolution of blue-green algae, and
then much later plants, which by photosynthesis
removed carbon dioxide from the atmosphere
and replaced it with oxygen, thereby making our
lives possible and stabilizing Earth’s temperature.
Without the natural world that surrounds us, we
would not and, indeed, could not exist: it brought
us into existence. Biodiversity is a key element of
this natural world.

The importance of the natural world,

the biosphere, is also emphasized by the
extraordinary story of Biosphere 2. Looking like a
collection of alien spaceships amid the sand and
cacti of the Sonoran Desert in Arizona, Biosphere
2 is a set of sealed glass buildings enclosing a
3.15-acre ecosystem. Built at great expense and
with the latest technologies, its two-year mission
was to investigate the possibility of supporting
human life in a self-contained system. Eight
“biospherians” inhabited this complex, together
with pollinating insects, and were to grow all of
their own food in a system with a fixed volume of
air and water, both of which were to be recycled
and reused. Biosphere 2 was to replicate the
functioning of the original biosphere in miniature.

Simply put, it failed: after 18 months the oxygen
level fell from 21 % to 14 %, a level normal at
17,500 feet and barely sufficient for humans

to function. All of the insect pollinators died,
meaning that people had to transfer pollen

with Q-tips from flower to flower in the hope

of eventually getting a zucchini. Had they
continued in Biosphere 2, the humans would not
have been able to breathe or eat. Sophisticated
though we may be, we can’t replicate what the
natural world provides for us, and so we can’t
survive without it.

Economic Framework

Economists recognize the importance of the
natural world to the functioning of our societies
and think of this in terms of capital stocks. A
capital stock is an asset that provides a flow of
services over time. An investment in equities
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provides a flow of dividends; an investment in a
house provides a flow of accommodation services;
an investment in a computer provides a flow of
digital services. These are examples of the most
commonly recognized types of capital, financial
capital (equities) and built capital (houses,
computers). Other categories of assets also
provide a flow of services over time; knowledge

is one of the most important. If you train as a
lawyer or accountant or a computer programmer,
you can use the knowledge acquired to generate
a flow of income over time. We call this human
capital, capital embedded in human beings.

For our present purposes, another category,
natural capital, is important. Natural capital
refers to lands, waters, and the diversity of

life that provide human societies with a flow

of services over time. Norway has great lakes
that provide huge amounts of electricity via
hydroelectric power stations: these lakes and
the hydrological systems that replenish them
are natural capital. Upstream forests control
the water flow into the lakes and reduce soil
erosion, which would otherwise fill the lakes and
reduce water flow. They are clearly equivalent in
many ways to conventional power stations, so
the designation as capital seems appropriate.
Switzerland’s mountains and alpine pastures are
beautiful and provide excellent conditions for
skiing. As a result, many tourists visit Switzerland,
adding to the income of those who live there.
These geographic features are a form of natural
capital. The islands of the Caribbean provide

a similar example: their climate and beaches
mean that millions of North Americans visit
during the winter, adding to the income of

the islanders. Climate and geography again
combine to form an asset with great value

to the local population. The fertile soil of the
American Midwest, together with its temperate
climate and adequate water supplies, make it a
remarkably productive area for growing a range
of important food crops, so again a range of

geographic and climatic conditions combine to
provide a flow of services—food production—
that have great economic value. Until only a few
decades ago, the North Atlantic teemed with fish
such as salmon and cod, providing food and a
living for coastal communities, a valuable natural
capital stock that has been sadly depleted in the
last few decades.

The services that natural capital provides—food
production in the cases of the American Midwest
and North Atlantic—are called ecosystem
services: natural capital is the machinery of
nature, the infrastructure on which ecosystems
run. We now have a picture of natural capital as
an asset that supports a variety of ecosystems
and, together, they generate a flow of services
that we refer to as ecosystem services.

Although articulated fully only in the last few
decades, this perspective is not new. It can

be traced back at least to President Theodore
Roosevelt, who remarked to the US Congress

in 1907 that “[t]he conservation of our natural
resources and their proper use constitutes the
fundamental problem which underlies almost
every other problem of our national life.” He then
went on to remark, “The nation behaves well if
it treats the natural resources as assets which it
must turn over to the next generation increased
and not impaired in value.” Here is a clear
precedent for seeing the living world around us
as an asset integral to our well-being and that
repays conservation. An important aspect of this
environment-as-natural-capital paradigm is that
societies invest in capital: they willingly cut back
current consumption to enhance their capital
stock. It may therefore make economic sense

to invest in the environment. The future returns
from an enhanced environment may more than
compensate for the loss of current consumption.

In the financial sector, assets are generally valued
at the expected present value of the services
that they will provide. We can value natural

" For an extensive discussion of how to measure and model natural capital and use the idea in conservation projects, see the Natural Capital Project at

naturalcapitalproject.stanford.edu.



capital in this way, too, though valuing the
services that it will provide is more challenging
than valuing the dividends of an equity. There
are often no markets for the services that natural
capital provides, so there are no prices to provide
estimates of value. Nevertheless, researchers
have developed techniques that can give answers
and provide estimates of economic value.

Biodiversity is an integral part of natural capital,
the living part. We generally take the word
biodiversity to refer to the total variety of living
organisms on the planet, from single-celled
organisms to great apes. It is the total range of
living things together with their genetic, cellular,
and other biological characteristics that make
them unique and different from each other

and enable them to function in their diverse
environments.

Biodiversity’s Contributions

Soil

Soil deserves closer study. Soil is clearly an asset,
particularly productive soils such as those of the
American Midwest or of the Punjab in the Indian
subcontinent. Both regions are often referred

to as the breadbaskets of their countries. Soil

is not just a collection of inorganic chemicals.

It is a living community populated by a vast
range of microorganisms. Even a handful may
contain billions of living creatures. These are an
important part of what makes the soil valuable.
They interact with the roots of plants growing

in the soil and support the chemical processes
that make them grow. They are a living (but
invisible) component of natural capital and

a part of biodiversity. Frequent tilling of soil,
and intensive use of fertilizers and pesticides,
can kill these microorganisms and diminish soil
fertility. Soil, then, is natural capital with both
living and nonliving components, and though
the living component is the less visible of the
two it is arguably the more important. This is an
iconic example of biodiversity: an element of the
natural world that brings us our essential food,
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yet is invisible to most of us. Markets recognize
the value of productive soils, and farmland in
such regions trades for prices greatly in excess

of those of less productive areas. In this case,
markets are recognizing the value of biodiversity,
though in most cases biodiversity’s value is hard
to capture in market transactions.

Crop Pollination

Pollinators are another example of a category
of biodiversity that is crucial for us and is only
slightly more visible than soil microbes. Plants
generally need to be pollinated if they are to
bear fruit, although some of the most widely
used crop plants are wind-pollinated or have
been bred to be self-pollinating. These includes
wheat, corn, rice, and soybeans. Other crops,
however, need pollinators—fruit, nuts, and
vegetables typically need an insect or small
animal to transfer pollen from one flower to
another. In fact, about one third of the food
that we eat (by weight), the tastiest and most
nutritious third, would not be available without
pollinators, generally bees and bats, with birds
also important, particularly hummingbirds and
sunbirds. The last few decades have seen a
sharp decline in populations of these pollinators
worldwide, particularly of insects and bats. Many
newspapers and TV programs have reported on
the evolving “insect apocalypse” and also on
the US loss of about three billion birds over the
same period. One driver of this loss is habitat
destruction: clearing natural habitats for farming
and residences. Another is the extensive use

of pesticides: most plant pests are insects, so
pesticides are insecticides and kill pollinating
insects, too. Bat populations have been reduced
to a fraction of their former levels by white nose
syndrome, a fungal disease that is spreading
around the world. It is one of the worst wildlife
diseases of modern time and threatens the
continued existence of bats in many regions.

In some places, they have also been decimated
by wind farms, as the blades of the turbines hit
and kill bats. There also seems to have been
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a collapse of bee populations beyond what
could be attributed to habitat destruction and
pesticide use, perhaps due to the global spread
of mites that infest and kill bees. While the
cause remains a mystery, this precipitous drop
in pollinator populations has spelled trouble for
farmers and initially led to sharp drops in fruit
and vegetable yields.

This collapse of natural populations has led to
the emergence of a rental market in pollinators:
beekeepers rent hives of bees to farmers whose
crops need pollination. The largest managed
pollination event in the world is in Californian
almond orchards, where nearly half (about one
million hives) of the US honeybees are trucked
to the almond orchards each spring. New York's
apple crop requires about 30,000 hives; Maine's
blueberry crop uses about 50,000 hives each
year. Some of the domesticated rental bees have
been affected by the infections that are killing
bee populations, so even this commercial form of
pollination does not have an assured future. The
market here has replaced natural biodiversity by
managed biodiversity.

What'’s the value of pollination services provided
by biodiversity? To think about this, suppose we
lost the pollinating insects, bird, and bats that
currently bring us about one third of our food.
There are two questions we can ask: What would
be the cost of replacing them? And, if we didn’t
replace them, what would be the value of the
food that we lost?

It’s not clear that we could replace them. To
date, in many places we have replaced wild
pollinators by domesticated ones, bees bred for
the purpose, and we are at some risk of losing
these as well as the wild insect pollinators due to
colony collapse disorder and pesticide use. If we
did lose these vital resources, it’s not clear that
we could replace them, so if we lost pollinators
we would probably lose food output too. How
much food? German and French researchers
recently estimated that worldwide the loss of
all pollinators would lead to a drop in annual

agricultural output of about US$ 217 billion, a
truly huge sum."?

But vast as it is, this again may be an
underestimate of the value of pollinators.

They pollinate wild plants as well as crops, so
their absence would have an impact on wild
ecosystems, which in turn could have economic
consequences. A subtler point is that even if

we were to lose US$ 217 billion of food from
the absence of pollinators, that missing food
might actually be worth a lot more to us than
its market value. Suppose, for example, that

we lost an apple crop for which we currently
pay US$ 1 million, and other fruits—peaches,
grapes, oranges, lemons, etc—worth another

US$ 5 million. Is the total value of our loss US$
6 million? Probably not, because it’s likely that
even though we actually paid US$ 6 million for
what we lost, we would in fact have been willing
to pay more for it. Demand for apples doesn’t
drop to zero if the price rises; people continue to
buy them, though perhaps on a reduced scale.
The economic value of the apples we have lost
is not what we actually paid for them but the
maximum we would have been willing to pay,
which for foods is generally quite a lot more.
There are many goods you might go without if
their prices rise even a little, but food is not one
of them. In fact, the French and German study
cited above takes this point into account and
estimates that the total willingness to pay for
the food that we would lose were the pollinators
to vanish would be more than US$ 500 billion
annually. Using standard financial valuation
techniques shows that an asset that produces a
stream of services this great has a capital value
of about US$ 14 trillion, about 75 % of the
value of US national income. Think of this as a
low estimate of the value of only a part of the
earth’s insect population.

Insects also pollinate nonfood crops; in fact, they
pollinate mostly nonfood crops. In the United
States, about 80 % of the total value of pollination
services derive from the pollination of forage
crops such as alfalfa, which is fed to cattle and



used to produce beef and dairy products. Absent
pollinators, some of the beef and dairy products
would be lost too. So even this huge number, US$
500 billion, is on the low side. The bottom line is
that pollinators may be small insects, but they
loom large in terms of economic value.

A recent study confirmed the economic
importance of bats in the United States.’ In the
last decade, white nose syndrome has laid waste
to bat populations in parts of the northeastern
United States. The eliminations of bats from
some counties but not all acted like a controlled
experiment and enabled researchers to prove
that in counties where this has occurred, farmers
have significantly increased their purchases of
insecticides, showing that bats were making a
real contribution to agriculture. The need to pay
for insecticides reduces farm profits, and the
increase in their use further harms pollinators
and also lead to a statistically significant uptick in
infant mortality. The conclusion: bats contribute
to our welfare along many dimensions.

Forests

We have spoken of soil and of pollinators as
examples of biodiversity and the contributions it
makes to human well-being. Forests are another
powerful illustration of the importance to us of
living organisms. Forests, like watersheds, birds,
and insects, are mundane but nevertheless play
a fundamental role in managing the climate,
both locally and globally. Trees manage the
balance between carbon dioxide and oxygen

in the atmosphere, regulating the amount of
the principal greenhouse gas and ensuring that
we can breathe. Not for nothing are they often
referred to as the lungs of the earth. Using
sunlight to generate electric currents, that is,
using solar power, they split water molecules
into hydrogen and oxygen and combine the
hydrogen with carbon dioxide from the air to
produce carbohydrates. Oxygen, which we and
all other animals breathe, is a byproduct released
into the air. Forests and the soil beneath them
absorb about a quarter of all emissions of carbon
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dioxide. This reinforces a point that we noted
above, that vegetation is responsible for the
earth being habitable by animals like us. In fact,
preserving and growing forests is one of the most
cost-effective ways of reducing the concentration
of greenhouse gases in the atmosphere. Forests,
incidentally, are not just collections of trees.
Tropical forests, which are the most effective

on the planet at capturing and storing CO,,

rely on species such as monkeys and birds for
regeneration: these species eat the fruits of the
trees and pass the seeds, spreading them around
the forest and leading to the next generation of
trees. And the tropical soils, as we noted before,
are alive with millions of microorganisms.

Trees also affect the climate locally by
evapotranspiration, a process by which they
release water into the atmosphere. This is one
of the reasons why rainforests have rain. A large
forest releases so much water that it affects
the climate locally and generates rain. We have
known for a long time that clearing forests
reduces humidity and rainfall, and a major
concern in a country such as Brazil with huge
forests and also vast agricultural areas is that
deforestation will reduce rainfall and hence the
productivity of the agricultural areas. In fact,
some scientists believe that deforestation of
the Amazon region would dry the climate as far
north as the United States. This is not a small
point, as there is evidence that the survival of
the Amazon as a rainforest is at risk: rainforest
ecosystems can only survive if they operate on
a large enough scale, and deforestation may
be pushing the Amazon to a point where it no
longer has the size needed to be viable.

The climate-stabilizing role of forests has a
readily measurable value. Forests capture and
store carbon dioxide from the atmosphere; they
carry out carbon capture and storage, generally
abbreviated to CCS. CCS is the Holy Grail of
climate policy: it provides a way to offset the
emissions of greenhouse gases from the use of
fossil fuels. Many research groups are spending
hundreds of millions of dollars trying to develop
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technologies for CCS, yet trees provide an
efficient and proven one available at zero cost.
The social cost of carbon is an estimate of the
present value of the damages resulting from

the release of one extra ton of CO, into the
atmosphere. There is a range of estimates of this
number, from about US$ 40 to several hundred.
If we value the removal of a ton of CO, from

the atmosphere at the social cost of carbon and
conservatively take this to be at least US$ 35 per
ton, then the CCS services of the world’s forest
are worth roughly US$ 262 billion per year, giving
forests viewed as CCS assets a value of about
US$ 9.5 trillion. This is a conservative estimate,
and it would be easy to argue for a social cost of
carbon considerably in excess of US$ 35. Recent
research has argued for as much as US$ 600 per
ton CO,," which would imply a value for forests in
their CCS role of well over US$ 100 trillion.

Watersheds

Most of New York City’s drinking water comes
from a watershed in the Catskill Mountains, a
range of hills about 3,000 feet high and about
100 miles north and west of the city. This
watershed provides a well-documented example
of natural systems as critical infrastructure.
Watersheds don’t just collect water and channel
it in a particular direction; at their best they add
two additional services. They smooth out the
water flow and they purify the water. Rain falls
unevenly, but rainwater has to be matched to

a relatively constant demand for water. Soil in
the watershed smooths out the flow of water,
absorbing water at times of heavy rainfall and
releasing this slowly over time. Soil not only acts
to smooth the water flow from highly variable
rainfall, but it also acts as a highly effective

filter, removing many fine particles and other
contaminants. Most large cities in the developed
world have to pass their drinking water through a
filtration plant so that it can be consumed safely,
but New York doesn’t. It has a special exemption
from the US Environmental Protection Agency
(EPA). The reason is simply that the Catskill

watershed does an amazing job of cleaning the
water as it flows through the soil. Back in the late
1990s, the quality of New York’s water began

to fall, and the EPA warned the city that unless
this trend was reversed it would have to build a
filtration plant, at a cost of US$ 8 billion (1995
dollars). Research showed that the reason the
water quality was falling was that the Catskills
watershed was being polluted by economic
development in the area: sewage systems from
summer homes for New York residents were
leaking, and fertilizers and pesticides from arable
farms were running into the watershed, as were
animal wastes from livestock farms. All of these
were reducing the effectiveness of the watershed
soil as a filter. The city calculated that it would

be less expensive to restore the functioning of
the watershed than to build a filtration plant,

and it tackled this by paying crop-growers in the
area to use organic agriculture (no pesticides or
fertilizers), paying livestock farmers to keep their
animals back from the streams so that they would
not pollute the water, improving the local sewage
systems, and buying up undeveloped land or
buying conservation easements on it. The city has
to date invested around US$ 1.5 billion, a fraction
of the anticipated cost of a new treatment plant.
This investment in ecosystem restoration has
worked well. Again, soil and the microorganisms
in it turns out to be critically important.”

Genetic Resources: Food

Genetic variability provides a different example
of the economic importance of biodiversity.

This variability exists both between species

and within species. The genes of mice differ
from those of men, an example of interspecies
genetic variation. The genes of Vladimir Putin
also differ from those of Donald Trump, a case of
intraspecific variation. Indeed, all individuals have
different genomes, so we can use the genome as
a unique personal identification device. Although
all humans have different genomes, there are
certain aspects of the genome we all have in
common and that are different from those that



all mice have in common.

This genetic variation has economic value.
Slight variations in the genomes of early grasses
allowed our ancestors to selectively breed
grasses to produce grains such as wheat; had
the genomes of grasses been homogeneous,
this would not have been possible. Similarly,
slight variations in the genomes of aurochs (the
predecessors of cattle) allowed early farmers

to breed cattle. Again, this involved taking
advantage of naturally occurring variations in
the genetic details of aurochs and selectively
breeding for desirable characteristics. Had the
aurochs and grasses of antiquity been genetically
homogeneous, we would today be much worse
off. It’s fair to say that most of our food comes
to us courtesy of historical intraspecific genetic
variation, which allowed our predecessors to
breed the productive food animals and plants on
which we depend today.

Today’s within-species genetic variability has
value too. It provides insurance against pests
and diseases. The grassy stunt virus is a powerful
illustration of this point. This virus is transmitted
by an insect, the brown planthopper, which is
common in southeast Asia, and infection by the
virus can lead to the loss of as much as 50 % of
a susceptible crop. Until the 1980s there was

no known cure for grassy stunt infections of rice
crops, and some Asian countries were losing as
much as one third of their crops to the virus.
The problem was eventually solved by the use
of biodiversity. The International Rice Research
Institute (IRRI) in the Philippines maintains a
living library of rice strains and rice relatives,
and it found that an early relative of current
commercial rice varieties was resistant to the
virus. Selective breeding allowed this resistance
to be transferred to today’s commercial varieties,
some of which were then immune to the virus.
Genetic diversity, a dimension of biodiversity,
provided protection against a serious and
growing threat to food supplies in a populous
part of the world.
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Genetic Resources: Medicines

It’s not just our food supplies that depend on
genetic diversity: many of our medicines come
from this source too. Perhaps the most significant
example is aspirin. We all know it as an effective
painkiller with few side effects, and it can also
reduce the risk of heart attacks and cancer. It is
effective, easy to produce, and inexpensive—a
rarity in today’s pharmaceutical world. It’s not

a modern discovery: aspirin comes from the bark
of willow trees, and the medicinal properties

of willow bark have been known for centuries.
Indeed, gorillas have been seen to eat willow
bark when sick, showing that knowledge of
aspirin’s effectiveness crosses species boundaries.
The German pharmaceutical company Bayer
was the first to commercialize aspirin and to

find a way of synthesizing the active ingredient
so that willow bark was no longer needed. But
without the willow bark, we probably would not
have discovered this simple and safe painkiller.

Subsequently many more modern medicines
have been derived from natural sources. In fact,
according to some estimates as many as one
third of the drugs in use today were originally
found in plants or insects or other animals, or
were derived from substances occurring naturally
in these.® Bayer has another important drug
derived from natural organisms: glucobay, a
treatment for high blood glucose levels, which
has generated more than US$ 4 billion in revenue
for Bayer. Glucobay was initially derived from
bacteria found in a lake in Kenya. Discoveries like
this have led to the growth of “bioprospecting,”
searching for pharmacologically active molecules
in natural settings. Through evolution and
natural selection, plants and animals have come
to contain pharmacologically active substances
as defenses against their predators. These
pharmacologically active molecules can in some
cases be used as the basis for new drugs: in
these cases, we are standing on the shoulders

of evolution and natural selection and taking
advantage of the centuries of work in refining
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molecular specifications. Most bioprospecting
occurs in the tropics, as these are the regions
where many differing species interact closely
and the chances of predation and so the needs
for defenses are greatest. So-called biodiversity
hotspots, regions where there are unusually large
densities of different species of plants, insects,
and birds, are seen as the most promising
locations for bioprospecting. If such a region
contained only one substance as valuable as
aspirin or glucobay, its value as a source of
knowledge would vastly exceed its values in
other possible uses, such as felling the trees

for lumber or clearing the land and using it for
farming. It is perfectly possible that a biodiversity
hotspot could contain the raw materials for
several new pharmaceuticals, all as valuable as
aspirin. The rosy periwinkle, a pretty flower that
grows in Madagascar, was the source of two
important drugs, vinblastine and vincristine. The
former is used to treat childhood leukemia, and
the latter to treat Hodgkin’s disease. The loss

of biodiversity means the loss of opportunities
to discover new molecules of great value to
humanity.

The famous Harvard biologist Ed Wilson suggests
that we think of biodiversity as a library, as a vast
source of information. In support of this vision,
he makes the following interesting observation:’

In a purely technical sense, each species of
higher organism is richer in information than
a Caravaggio painting, Bach fugue, or any
other great work of art. Consider the typical
case of the house mouse, Mus musculus. Each
of its cells contains four strings of DNA, each
of which comprises about a billion nucleotide
pairs organized into a hundred thousand
structural genes. If stretched out fully, the DNA
would be roughly one meter long. But this
molecule is invisible to the naked eye because
it is only 20 angstroms in diameter. If we
magnified it until its width equaled that of a
wrapping string to make it plainly visible, the
fully extended molecule would be 600 miles

long. As we traveled along its length, we would
encounter some 20 nucleotide pairs to the
inch. The full information contained therein, if
translated into ordinary-sized printed letters,
would just about fill all 15 editions of the
Encyclopedia Britannica published since 1768.

It is information of this type and on this scale
that we are destroying when we lose biodiversity.

The recent outbreak of a novel coronavirus in
China gives another topical illustration of the
costs of biodiversity loss. This new disease is
zoonotic—it has jumped from wild animals to
humans, who have no established immunity to
the virus. SARS, the coronavirus that circulated
in China in 2003, is also zoonotic, as are Ebola,
an extremely dangerous hemorrhagic disease
now threatening populations in west Africa,
and HIV, which has spread from Africa around
the world. These diseases, which have probably
been endemic in wild animal populations for
centuries or more, spread to humans as a result
of increasingly close contact between humans
and their wild carriers, largely through hunting
and consumption, which brings highly stressed
or dead animals, exuding fluids, into close
contact with each other and with their human
consumers. A recent paper in Nature reviews the
impact of biodiversity loss on the emergence and
transmission of infectious diseases, and comments
that “in recent years, a consistent picture has
emerged—pbiodiversity loss tends to increase
pathogen transmission and disease incidence,”
suggesting that the growth we are seeing in new
diseases is connected to the loss of biodiversity.®

One more example of the value of genetic
diversity: A key element of modern biotechnology
is the polymerase chain reaction (PCR for short),
which is used to amplify DNA specimens. This
reaction is fundamental to many modern
biotechnology processes, and it is fair to say that
much of the modern biotech industry would not
exist without it. This reaction requires an enzyme
that is resistant to high temperatures, and no
such enzyme was known until the bacterium



Thermus aquaticus was discovered in the Lower
Geyser Basin of Yellowstone National Park.
Again, we see a relatively rare naturally occurring
microorganism playing a key role in an evolving
modern technology. In fact, the polymerase
chain reaction is central to the test currently
being used for COVID-1 9, so without an obscure
bacterium from Yellowstone we would be
severely handicapped in dealing with one of the
worst pandemics of the last 100 years.

What all these examples establish is that
biodiversity is a crucially important element

in the natural infrastructure, the natural

capital, that underpins our prosperity. Without
biodiversity we cannot flourish. Our food comes
from biodiversity. The plants and animals we eat
owe their productive forms to genetic diversity
that existed many years ago, the plants are
pollinated by birds and insects, and current
genetic diversity provides insurance against
devastating infestations and infections. Much of
this biodiversity is now threatened.

Biodiversity as an Asset

Biodiversity is an asset that provides a flow of
services that are crucially important. Some of
these services can be valued at least partly, as

in the case of the carbon capture and storage
services of forests, or the plant pollination service
of insects, birds, and bats, or the bioprospecting
services of biodiversity hotspots, or the insurance
role of plant biodiversity. The numbers are
approximations and are also partial estimates
of biodiversity’s economic contribution, because
for every contribution that can be measured and
converted into a dollar value, there are many
that cannot. But there is no doubt from the few
valuations we can conduct that biodiversity is a
vastly important asset. We have a lower bound
on its value that is measured in tens of trillions
of dollars.

It is also worth noting that biodiversity is an
asset that doesn’t depreciate. Built capital
does, as does human capital, but natural
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capital generally doesn’t. A river that provides
hydroelectric power today will still do so
centuries from now; by then a conventional
power station would have been replaced many
times. Biodiversity will continue to provide all of
its services as long as we need them, and as long
as we allow it to by maintaining it intact.

One more important point about biodiversity is
that its loss is often irreversible. Once a species
is extinct, we can’t re-create it, and everything
associated with it, all the information implicit
as described so graphically by E. O. Wilson, is
gone forever. Forest loss can also be irreversible:
one might think that a cleared forest can be
replanted or allowed to regenerate, and that

is true within limits, but if a large fraction of

a tropical rainforest is destroyed, this leads to
permanent changes in the soil and in the local
weather patterns, and reforestation is no longer
possible. Most assets can be replaced if lost or
damaged, so this is a distinctive characteristic
of biodiversity. It has ramifications: it is
commonplace in economics that choices leading
to irreversible changes need to meet higher
standards of justification than others.” So a
decision to destroy biodiversity, which we are
making every day, needs to meet stricter cost-
benefit standards than conventional economic
decisions. In particular, such choices should not
occur by default.

The Economic Value of Biodiversity

The earlier sections provide illustrations of cases
in which we can assign at least a partial value

to biodiversity. Pollinators as an asset are worth
at least US$ 14 trillion, and tropical forests in
their CCS role at least US$ 9.5 trillion, probably a
great deal more. These numbers are strictly lower
bounds; we have calculated them by valuing
only some of the services these assets provide,
hence the “at least” before the dollar values. The
total values may be a large multiple of these
numbers. There are estimates of the value of
other aspects of biodiversity, again all partial in
nature, all lower bounds."" Several researchers
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have attempted to estimate the value of the
genetic resources in biodiversity hot spots to
pharmaceutical companies as bioprospecting
resources, with a wide range of outcomes. Others
have looked at the insurance role of biodiversity
and asked what an insurance company would
charge for such risk mitigation. All the resulting
numbers are large, confirming that biodiversity
has immense economic value, though all are
partial and all have a large margin of error
around them.

A crucial point that emerges from looking at
cost-benefit studies of biodiversity conservation
is that it is easy to underestimate the benefits,
as they are often unknown or estimated only with
large uncertainty. Because of the uncertainty
about the exact value of the benefits of
biodiversity conservation, studies sometimes omit
them. But this is equivalent to setting them to
zero, and whatever the benefits are, they are not
zero. It is important to have some estimate of
the value of conservation, even a rough one. The
correct approach is to work out the possible range
of values, from minimum to maximum values,
and then evaluate conservation projects using all
the values in the range and seeing how sensitive
the overall picture is to the value assumed.

We have seen that a part of the value of
biodiversity is in the tens of trillions of dollars,
with the total value probably far higher than
the numbers suggested in the cases reviewed
above. The total value of biodiversity as an
asset, and so the cost of biodiversity loss, is
highly uncertain. It is also possible that there
are costs to biodiversity loss of which we are
currently unaware. For example, until the onset
of HIV in the early 1980s, we were unaware of
the potential for zoonotic diseases, yet we are
now aware that these pose a major public health
threat and that their emergence is related to
biodiversity loss. There clearly could be other
consequences of biodiversity loss that will loom
large in the future but are as yet unknown.

In summary, there are costs to biodiversity

loss that we can describe but about whose
magnitude we are highly uncertain (although
we have lower bounds), and there are potentially
other costs about which we currently know
nothing—there are partly known unknowns and
unknown unknowns. This makes any formal cost-
benefit analysis particularly challenging. We
have some ideas about the costs of conserving
biodiversity—the costs of parks, protected areas,
etc—but much more imprecise ideas about

the benefits. In such a situation there is always
a danger that the apparently robust and well-
understood costs will outweigh the much less
precise benefits. Such an outcome would be

in violation of an emerging consensus among
decision-theorists on how to make decisions
when some of the outcomes cannot be described
even in probabilistic terms.”” An element in this
consensus is that in such situations it is rational
to focus on the worst outcomes that could occur,
and place heavy emphasis on these. In the
current context, this would mean developing
detailed worst-case scenarios that could be
associated with loss of biodiversity and then
basing a cost-benefit analysis on these. If the
cost of biodiversity loss is unknown, then rather
than putting a zero in the cost-benefit equation,
use a number based on a worst-case scenario.

The World Bank has for more than a decade run
an initiative called WAVES, Wealth Accounting
and Valuation of Ecosystem Services.”” The
central idea is that developing countries should
incorporate the value of natural capital and
ecosystem services into their development
planning. The Bank, in partnership with a
number of client countries, has developed and
mainstreamed techniques for valuing certain
types of natural capital and the services it
provides so that these can be incorporated into
national income accounts and their contributions
to the national well-being considered in strategic
economic decisions. This is an important
development and one that should be encouraged
in all countries and not just those in the WAVES
partnership.



Market Failures and Biodiversity

Given the immense value of biodiversity to
human societies, why do we allow it to be
destroyed? Why do institutions such as the
market not capture the value of biodiversity?
Markets do a good job of valuing many things
that are clearly much less important to us than
biodiversity, so why don’t they do this with
biodiversity too?

Unfortunately, there are several quite

compelling reasons why markets and other
economic institutions fail to reflect the value of
biodiversity. The key economic concept here is
market failure: markets generally do a reasonable
job of allocating value to resources, but there
are certain cases, rehearsed in all standard
economics texts,'*'> where they fail dismally.
Biodiversity occurs at the intersection of several
of these market failures.

A good place to start in understanding this is
with the idea of public goods. Most goods are
private goods and their consumption by one
person prevents their being consumed by anyone
else. Public goods instead can be consumed
simultaneously by many people: if they are
provided for one, they are provided for all in a
certain group. Cleaner air is a good example. If
New York City cleans its air, then this is a good
provided for all New Yorkers and not just for a
specific few. Markets can’t handle the efficient
provision of public goods because you can’t
exclude from receiving them those who didn’t
pay for them, meaning that markets under-
provide public goods relative to what is needed
for economic efficiency. Many of the benefits

of biodiversity are public goods. Pollination
services are available for everyone—bees don’t
check whether the owner of an orchard has

paid for their services. Forests suck CO, out

of the atmosphere and in so doing benefit
everyone, whether they paid for the forest or not.
Drugs produced by bioprospecting can benefit
everyone, whether they paid for the conservation
of biodiversity or not. Knowledge is a classic
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public good, and as E. O. Wilson so sagely
observed, knowledge is what in many cases we
get from biodiversity.

Another way of thinking about this is in terms
of external costs and benefits. Sometimes a
transaction between a buyer and seller produces
costs or benefits for a third party who is not
directly involved in the transaction. Burning fossil
fuels as a result of a transaction between an
airline and an oil company leads to the emission
of pollutants and greenhouse gases, which
impose costs on many others not parties to the
transaction. These are called external costs or
benefits—costs in this case—and are another
standard cause of market failure. Markets lead
to inefficient outcomes when there are external
costs or benefits. Biodiversity conservation leads
to external benefits: conserving tropical forests
leads to benefits that accrue to many people
who are not involved in the conservation—

in fact, to everyone in the world. As a result,

the economic incentives to conserve these
forests are far too small, and markets do not
allocate enough resources to their conservation.
Economically the situation is dire. In general,
the owner of a tropical forest can generate a
return from it only by destroying it, selling it for
lumber or using the cleared land for farming.

In either case the biodiversity is destroyed.

The forest owner cannot monetize the carbon
capture and storage carried out by the forest, nor
generally can the owner capture the value that
its biodiversity may have in bioprospecting. The
failures are not inevitable: the global community
could decide to compensate forest owners for the
CCS services that their forests provide to us all,
and indeed the 2015 Paris COP’s endorsement
of REDD+ in Article 5 set the scene for doing this.
The Convention on Biological Diversity is also
trying to make it easier to monetize the values
of genetic diversity in a forest. As of yet, neither
is sufficiently operational to provide a return

to forest conservation and overcome the basic
market failure. The same is true of conserving
pollinator habitat.
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A third dimension of market failure relevant to
biodiversity is the lack of well-defined property
rights: markets can only manage the purchase
and sale of goods and services efficiently if the
ownership of those commodities is clear, so that
when there is a sale, there is no ambiguity about
who sells and who buys, about who pays and
who receives. For many environmental goods
and services, this is not the case: no one person
owns the atmosphere or the birds that fly in

it or the oceans or the fish swimming in them.
Indeed, most biodiversity is no one’s property, so
no one has any financial interest in conserving it
or in ensuring that it is allocated to its highest-
value use.

Policy Interventions to Benefit Biodiversity

The economic conclusion is that because
biodiversity provides benefits that are sometimes
public goods and sometimes external benefits,
and because the ownership of biodiversity is
generally unclear, the market will undervalue
and underprovide biodiversity. We cannot rely on
market forces to solve the problem of biodiversity
loss, making policy intervention essential. This
may take many forms, but all in essence have to
overcome the underlying market failures linked
to biodiversity.

The simplest forms of intervention are the
establishment of protected areas, such as
national parks, in which biodiversity is protected.
In the oceans, the equivalent is the marine
protected area (MPA). There is abundant
evidence that if established on a sufficient

scale and if well-managed, parks and MPAs can
stabilize biodiversity and indeed reverse losses
that have occurred. Both have costs: there is

a political cost to declaring an area off limits

to economic activity and a financial cost to
managing the conserved area and ensuring
that the habitat is protected. In the United
States, the current system of national parks was
established by Teddy Roosevelt, whose prescient
comments about natural resources we noted
earlier. There is evidence that MPAs will pay for

themselves after somewhere between 5 and 10
years,'® because they lead to large increases in
fish populations and eventually these increased
populations leak out of the MPA into the
surrounding fishing grounds, increasing yields,

so that in the long run the local fishers gain from
the existence of the MPA. Similarly, in some
cases it is possible to generate a cash return from
the biodiversity conserved by a park through
ecotourism. Conservation of charismatic animals
in southern Africa has certainly led to an increase
in tourism there, and this has provided close to
commercial levels of returns on the investments
in conservation,"” but Africa’s charismatic
megafauna are unique in terms of their drawing
power. On a smaller scale, Costa Rica and
Panama have developed ornithological tourism
based on the conservation of their tropical bird
populations, providing some return to the costs
of conservation.

Protected areas are an important weapon in

the conservationist’s armory, but they have
limitations. They isolate populations, leading to
inbreeding, and make it impossible for species to
move in response to changing climate. Ideally,
they should be connected by corridors along
which species can migrate and through which
genetic exchange can occur.

Ecotourism based on charismatic fauna is

an example of a more general approach to
monetizing a public good such as biodiversity,
namely bundling it with private goods whose
value it enhances. In the case of ecotourism,
what is being sold is not the biodiversity on
display but hotel rooms, campsites, and guiding
services. No one would pay US$ 1,000 per night
to camp in the Okavango Delta were it not for
the lions, cheetahs, leopards, elephants, hippos,
sitatunga, and many other species to be seen
there. Biodiversity increases visitors’ willingness
to pay for spending time in the Okavango, and
safari camp operators make their profits from
this. This exemplifies a more general proposition,
which is that the provision of a public good



(which cannot profitably be sold) may increase
what consumers are willing to pay for a private
good if its consumption is made more enjoyable
or productive by the presence of the public good.
Sellers of the private good therefore have an
incentive to provide the public good too: they
are able to sell it indirectly via its impact on the
price of the private goods they sell. Under certain
conditions this incentive is strong enough that
the public good is provided at an economically
efficient level."*"

An example different from ecotourism is
provided by housing development on Spring
Island, a barrier island off the South Carolina
coast.” Zoned for development, it was auctioned
in 1990. The state, which hoped to conserve

the island, was outbid by a developer. But the
developer, instead of constructing the 5,500
homes permitted by the zoning, built 500 high-
value homes and deeded the balance of the
land to a conservation trust. This was not, he
explained, charity: being embedded in a nature
reserve increased the value of the 500 homes
to the point where this was the more profitable
strategy. The nature reserve, a public good,

was enhancing the value of the private homes
he was selling. A similar case occurred with a
group of Montana hunters who had traditionally
hunted on an area of land and grew concerned
that its development would end their ability to
hunt. They borrowed money to buy the land
and finance construction of a small number
luxury homes, and they placed a conservation
easement on the remainder of the land, giving
themselves the right to hunt. After this they sold
houses they had built for more the than cost of
buying the land and building the houses. Again,
being embedded in a conserved area of great
beauty enhanced the value of the homes. In all
of these cases a public good is being sold with—
bundled with—a private good and is enhancing
the private good’s value so much that the seller
has an incentive to enhance the provision of the
public good.
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A less comprehensive form of bundling occurs
when a company takes the trouble to have its
products certified as in some way biodiversity-
supportive. Examples are lumber that is certified
by the Forest Stewardship Council or fish certified
by the Marine Stewardship Council. A recent
development in this field is the Roundtable on
Sustainable Palm Oil: palm oil is widely used in
processed foods, is grown largely in southeast
Asia, and virgin tropical forest is frequently
cleared to make space for oil plantations, at

a great cost in terms of biodiversity loss. The
roundtable results from pressure by western
consumer and environmental groups on
companies such as Nestlé, Procter and Gamble,
and Unilever to stop using palm oil from growers
who destroy rainforests.

A company whose products are certified as
“sustainable” in one of these categories is telling
consumers that it is contributing to biodiversity
conservation, generally with the expectation
that consumers will react positively to this and
will therefore be predisposed to buy this product
rather than the product of a competitor.”’

In the United States, one of the most powerful
regulatory tools for biodiversity conservation

has been the Endangered Species Act (ESA),
passed by Congress in 1973. Once a species is
listed as “endangered,” which requires a complex
administrative process, the ESA makes it illegal
to take any actions that reduce its survival
chances. Wolves, eagles, the red cockaded
woodpecker, and many other less charismatic
species survive in the United States largely
because of the ESA. Introduced by President
Nixon, it has been systematically weakened by
Congress and subsequent Republican presidents,
but it still provides a valuable tool for the support
of biodiversity. In its original form it prohibited
any actions that threatened the survival of a
listed species; it has been amended to allow
such actions provided that the actor makes
other provisions that more than compensate,
which has led into complex and sometimes
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controversial territory but has also led to the
evolution of mitigation banking, a market-
oriented approach to biodiversity conservation."

Other forms of policy intervention tackle more
directly the market failures associated with
biodiversity. Recall that one of these is the
presence of external costs: many economic
activities, such as farming and property
development, have the side effect of destroying
biodiversity habitat. A classic economic solution
would be to discourage them by placing a tax
on them. Put a “biodiversity conservation tax”
on any activities that harm biodiversity, such as
land clearance for development or for agriculture.
Conversely, give a subsidy to those who help
biodiversity. These would be directly addressing
the external effects that are so often associated
with biodiversity conservation or destruction.

A natural extension of the idea of subsidizing
biodiversity conservation is the idea of payment
for ecosystem services. The key point here is

that owners of natural capital—in general,
landowners—should be compensated for
ecosystem services that originate on their land
but benefit others. To give a concrete example,
owners of land in the Catskills that is part of New
York City’s watershed would be compensated

for the provision of clean drinkable water to the
city: in effect, the city would buy such water from
them. This would clearly give them an incentive
to maintain the ecological functions of the
watershed. In the same way, owners of land that
supports pollinators would be paid the value of
the pollination services, and forest owners would
be paid for the carbon capture and storage

roles of their forests, which, as we have seen, are
of great economic value and could provide a
healthy return to investments in forests. This is

a policy one can imagine going into effect if the
regions providing ecosystem services are owned
by a single landowner or by a small number,

but which could be difficult to implement if the
region is the property of many small landowners,

which was the case with the Catskills watershed.
In this case, the coordination problem could
prove overwhelming.

In fact, payment for carbon capture and storage
is one of the aims of Reducing Emissions from
Deforestation and Degradation (REDD), a system
aimed at reducing greenhouse gas emissions
from cutting tropical forests by providing
financial rewards to countries that reduce
deforestation or increase forest cover. Although
the explicit aim of this measure is to reduce
climate change, if successful it also stabilizes
biodiversity by conserving tropical forests. It is
an attractive policy because it can tackle two of
the world’s major environmental problems at
the same time. As mentioned, Article 5 of the
2015 Paris Agreement provides a basis for the
implementation of REDD, and this could also be
an important avenue for increasing funding for
forest conservation.”

None of these policies will directly address

the values of genetic diversity, as a source

of new variants on existing species, as a

source of new medicines, or as insurance

against novel pathogens. It is possible that

the Convention on Biological Diversity (CBD)
could be strengthened to cope with some of
these issues. The focus of the Nagoya Protocol

to the CBD is bioprospecting, and this could
provide a basis for a more determined approach
to regulating bioprospecting. In the case of

rice, the collection and conservation of rice
relatives and predecessors has been managed
by the International Rice Research Institute,
mentioned in the context of the grassy stunt
virus earlier: the IRRI is funded by the Ford and
Rockefeller Foundations and the government of
the Philippines. The CGIAR (formerly Consultative
Group on International Agricultural Research)
also performs some of these functions for a wider
range of plants and is funded mainly by the aid
agencies of western countries. All of these entities
are clearly useful, but all need to be scaled up if

" Unfortunately, much of the land clearance that matters for biodiversity loss occurs in developing countries, where the implementation of such a tax is challenging.



they are to have the resources needed to make
an impact on the loss of biodiversity at a global
level.

An important move that could greatly help
preserve biodiversity is the development of an
agricultural system that is less land-intensive
and drives deforestation less. A major driver of
deforestation is cattle ranching, so moving diets
away from beef and toward plant-based foods
could be a great gain for biodiversity, and for
public health as well.” In this context the growth
of vegan diets among millennials is a source

of hope. Indeed, the emergence of companies
such as Beyond Beef and Impossible Foods
suggests that plant-based alternatives to meat
are commercially viable and could reduce the
pressure to clear land for ranching. Any policies
that encourage the growth of plant-based diets
could reduce biodiversity loss.

Conclusion and Next Steps

Biodiversity is an asset to humanity. It has been
demonstrated to be a hugely valuable asset,
providing a wide range of critically important
services without which our societies would never
have evolved as far as they have, and which still
underpins our prosperity in myriad ways. It is an
asset that never depreciates and whose loss is
irreversible, so it behooves us to be particularly
careful with it.

In this respect we are failing badly. Even though
biodiversity is of critical economic importance,
we cannot rely on markets to conserve it; it

has characteristics of both public goods and
external benefits, which means that much of

its value escapes the market, and market-based
decisions inherently lead to the destruction and
loss of biodiversity. Policy interventions are thus
essential if biodiversity is to survive.

Traditional government establishment of
parks and protected areas, and the use by
government of laws and regulatory systems to
protect biodiversity such as the US Endangered

Financing Nature: Closing the Global Biodiversity Financing Gap

Species Act, have all been effective in protecting
biodiversity but in fairly limited ways. More
recent experience with government programs to
either pay for or compel private actors to make
payments for ecosystem services are showing
some potential, although experience with this to
date is still limited.

The Convention on Biological Diversity is clearly
a framework that could act as a building block
in this area, and the approaching COP15
delineation of both measurable biodiversity
targets and a supporting financial resource
mobilization framework offers some immediate
hope. The financial analysis and associated
development of nine financing mechanisms and
fiscal policies offered in the next chapters of
this report, if taken up by the COP Parties and
country signatories, could put in place strong
policies and economic measures that when
scaled up will have a lasting and measurable
effect in protecting the planet’s biodiversity.

41 |






CHAPTER 3

Financing Nature: Closing the Global Biodiversity Financing Gap

Updating the Estimate of Current Global
Biodiversity Conservation Finance

Global Biodiversity Conservation Finance
Sources”

Biodiversity refers to the variety and variation

in life on planet earth.” Yet, beyond a list of
species distributed across the globe, biodiversity
underpins a hierarchy of ecological processes™
that combine to define the composition (which
species are present), structure (how species
assemble into distinct terrestrial, aquatic, and
marine ecosystems), and function (provisioning
of ecosystem services) of earth’s ecosystems.

To ensure the integrity of the global biosphere,
biodiversity conservation requires financial
resources and alignment of economic incentives
to protect and manage all three levels of the
ecological hierarchy. Investments are also required
to maintain or restore environments that support
communities of species and, in turn, maintain
ecosystem composition, structure, and function.

In this report, biodiversity conservation finance
is considered to encompass financial resources
toward conservation, restoration, and sustainable
use of biodiversity as well as investments into
the biophysical systems supporting biodiversity.

Financial resources for biodiversity conservation
derive from three overarching sectors: government
funding (domestic public), official development
assistance (ODA) (international public), and
private capital. Biodiversity conservation financing
has historically been dominated by the public
sector, representing over 50 % of the available
financial resources and implemented chiefly
through domestic public budgets and fiscal

policies to monitor and manage anthropogenic
impacts on ecosystems, through the establishment
of public protected areas (e.g., national parks

or marine reserves), and through taxation to
discourage ecologically damaging activities. Public
sector financing is typically deployed within the
country. However, official development assistance
(ODA) in support of biodiversity conservation has
also played an important role, particularly for
developing economies.

Government funding remains crucial for
biodiversity conservation; however, with the
increasing pace and extent of ecosystem
degradation and global climate change stressors,
the portfolio of mechanisms for financing
biodiversity conservation needs diversification.
Innovation in biodiversity financing spans the
public, philanthropic, and private sectors, with
increasing efforts to align economic and business
incentives to biodiversity-positive outcomes.
Recent advances in public-private financing
instruments to support biodiversity conservation
include market-based approaches such as
biodiversity offsets and the implementation of
nature-based solutions funded through carbon
markets, among others.

Government and philanthropic resources alone
are not enough to address the global biodiversity
conservation financing needs in the future, and
thereby private and public-private investments
are critical for the future of biodiversity
conservation. Private sector biodiversity
financing solutions are diverse and include green
bonds, sustainability linked loans, environmental

i All figures in this section are reported in 2019 US$ unless otherwise stated.
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impact bonds, as well as direct incorporation Estimating Current Global Biodiversity
of sustainability and biodiversity conservation Conservation Finance

measures into supply chains, among numerous
other approaches detailed in the later chapters
of this report. Similarly, new partnerships in
the philanthropic and nongovernmental sector
are emerging to link biodiversity conservation
and private investments, for example, through
the development of public-private (“blended”)
impact investing funds to support sustainable
forestry, agriculture, or fishing practices.

Estimates of the existing finance flows for
biodiversity conservation remain critical to
assess the funding gap for global biodiversity
conservation. Since 2012, the figure of US$

52 billion per year of financial flows related

to biodiversity conservation first proposed by
Global Canopy in the Little Book of Financing
Biodiversity* has been widely used in biodiversity
and conservation finance. This report provides a
[t is important to state that while this report benchmark estimate of current capital flows by
acknowledges the critical role of private capital aggregating spending systematically across the
to meet future biodiversity conservation funding public, philanthropic, and private sectors.

needs, it also recognizes that increasing private
capital flows alone is not sufficient. The effective
delivery of private finance as well as the enabling
conditions to incentivize and direct it toward
positive biodiversity conservation outcomes is

To generate an estimate of current global
biodiversity finance, a range of clearinghouses
for economic policy and financial information
have been utilized, including data collected by
the Organisation for Economic Cooperation

contingent on the W_Ork of governr.neﬁts, NGOs, and Development (OECD), the United Nations
and local communities. Only by aligning the Development Program Biodiversity Finance

efforts of these actors to establish appropriate Initiative (UNDP BIOFIN). Forest Trends’
enabling conditions can we hope to effectively ’

deliver the necessary private financing flows to
meet biodiversity conservation funding needs.

Ecosystem Marketplace, and Bloomberg New
Energy Finance (NEF), among other organizations.

TABLE 3.1 Estimated Current Global Biodiversity Conservation Financing.

Mechanisms that increase positive financial flows into biodiversity conservation Al S
USS$ billion / year

Domestic budgets and tax policy 74.6-77.7
Natural infrastructure 26.9
Sustainable supply chains 5.5-8.2
Biodiversity offsets 6.3-9.2
Official development assistance (ODA) 4.0-9.7
Green financial products 3.8-6.3
Philanthropy, conservation NGOs 1.7-3.5
Nature-based solutions and carbon markets 0.8-1.4
Total positive financial flows into biodiversity conservation 123.6-142.9

Mechanisms that increase negative capital flows into biodiversity _

Harmful subsidies (agriculture, forestry, and fisheries sectors) (542.0)—(273.9)

Note: Values are adjusted to 2019 US$. Detailed methodology is available in Appendix A.
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FIGURE 3.1 Global biodiversity conservation financing in 2019: Summary of financial flows
into biodiversity conservation. (in 2019 US$ billions per year)
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The existing annual financial flow toward
biodiversity conservation is estimated at US$
124-143 billion per year as of 2019 (Table 3.1
and Figure 3.1), corresponding to 0.12-0.14 %

of global GDP in 2019. Presently, biodiversity
conservation funding continues to be dominated
by the public sector, with direct domestic
government spending and fiscal policies alone
representing 54-60 % of the total annual
biodiversity conservation flows.

Global annual production subsidies from the
agricultural, fisheries, and forestry sectors
potentially harmful to biodiversity in 2019

were estimated to be US$ 274-542 billion;

that is, at least four times larger than the total
positive current financing flows into biodiversity
conservation in 2019 (Figure 3.2). A key message
from this report is that, in addition to scaling

up biodiversity finance mechanisms, it will be

critically important to accelerate the reform of
subsidies harmful to biodiversity over the next 10
years.

Recent efforts have provided values for global
biodiversity conservation financing using
alternative data or methodologies that are
presented here. In April 2020, the OECD’s A
Comprehensive Overview of Global Biodiversity
Finance report estimated global biodiversity
finance at US$ 78-91 billion per year based on
available 2015-2017 data. The OECD estimate
provides a detailed overview of public domestic
and international public expenditures from OECD
Creditor Reporting System (CRS), OECD Policy
Instruments for the Environment (PINE), the
Clearing-House Mechanism CBD portal, UNDP
BIOFIN biodiversity expenditure reports, and the
Classification Of the Functions Of Government
(COFOG) datasets.” The 2020 UNDP BIOFIN

45 |



Updating the Estimate of Current Global Biodiversity Conservation Finance

| 46

FIGURE 3.2 Harmful subsidies and global financial flows towards biodiversity conservation.

(upper estimates, in 2019 US$ billion per year)
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Note: The estimates of agricultural, forestry, and fisheries harmful subsidies used correspond to OECD’s “potentially
biodiversity harmful” category of production subsidies. This graph excludes the estimated additional US$ 395-478 billion
in fossil fuel production subsidies.” While fossil fuel subsidies are not addressed in this report, the potential indirect
impacts of these subsidies on biodiversity resulting from increases in atmospheric and ocean temperatures associated

with fossil fuel use may exacerbate biodiversity loss.

research on Pennies for Pangolins: A Global
Estimate of Public Biodiversity Investments
calculated that global annual public investment
in biodiversity has increased from around US$
100 billion in 2008 to about US$ 140 billion

in 2017, with an average of US$ 123 billion
invested annually (+ 1 billion) over this period.”
This UNDP BIOFIN estimate also focused on
government spending and used a statistical
model to project global spending based on a
sample of 30 countries’ biodiversity expenditures
over 2008-2017.

Together, the existing global estimates of
biodiversity conservation finance suggest some

consistency in results across efforts (Figure 3.2);
however, in recognition of the existing data
gaps in private and public-private biodiversity
finance, this report has attempted to build on
biodiversity conservation finance estimates
from these sources, thereby producing a global
estimate that may be somewhat higher than
alternative efforts. As such, numbers reported
here build on the OECD’s findings on public
domestic, international public, and private
mechanisms by providing a complementary
assessment for private and public-private
biodiversity finance. Therefore, the current global
biodiversity conservation finance assessment



in this report includes first order estimates for
biodiversity offsets, green financial products,
sustainable supply chains, natural infrastructure,
and nature-based solutions and carbon markets,
using a range of academic sources and published
industry market size reports. Details on the
methodology describing public and private
estimates, data sources, and assumptions can be
found in Appendix A. It should also be noted that
the figure estimated in this report is not directly
comparable with the previous 2012 estimate

of US$ 52 billion per year due to differences in
methodology and comparable available datasets.

An important caveat in our analysis is that due
to lack of quantitative breakdown of expenditure
by mechanisms category in the public sector and
comparable biodiversity expenditure reporting

Financing Nature: Closing the Global Biodiversity Financing Gap

standards across countries, this report’s estimate
may include a portion of “double counted” flows.
Namely, for some countries it was not possible
to distinguish between public and private flows.
For instance, some capital counted under private
watershed investments in natural infrastructure
may flow to government entities from those
who benefit from ecosystem services provided
by healthy watersheds and be incorporated

into public sector domestic expenditures on
biodiversity conservation. Therefore, caution
may be warranted when evaluating these
numbers, viewing these estimates as a potential
upper limit to global biodiversity conservation
finance flows. Details on which specific financial
mechanisms have potential for double counting
are presented in Appendix B.

FIGURE 3.3 Summary of global biodiversity financing estimates (US$ billions per year)
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CHAPTER 4

Financing Nature: Closing the Global Biodiversity Financing Gap

Estimated Financing Need for Global
Biodiversity Conservation

As the scope and intensity of human impacts
on earth’s ecosystems continue to expand, the
need to adequately finance global biodiversity
conservation is more important now than ever
before.’®*" In this chapter, global resource needs
for biodiversity conservation to ensure the long-
term sustainability of earth’s ecosystems are
assessed and then compared with our estimates
of current global biodiversity finance to identify
a global biodiversity financing gap.

Several efforts have attempted to estimate
the financial needs to meet global biodiversity
outcomes (Table 4.1). Except for the US$ 150-
440 billion estimates from the First High-Level
Panel report in 2012,* which evaluated the
financial resources needed to achieve the Aichi
targets by 2020, previous estimates focused
primarily on the financial needs to support
protected area-based management to prevent
biodiversity loss. This report recognizes that
protected areas play a key role in preventing
biodiversity loss; however, in isolation without
further conservation measures they will not be
sufficient to ensure the long-term sustainability
of the earth’s biosphere.

In this report, a holistic view of biodiversity
conservation is adopted, which includes
protection of existing biodiversity through
protected areas, but which also considers
mainstream biodiversity conservation
investment needs to adequately manage

and use “productive” land and seascapes to
maintain biodiversity integrity that supports key
ecosystem services for humanity, and to support

green transformation by measures such as
controlling water pollution and protecting
biodiversity in urban areas. Therefore, in
transitioning to a future where anthropogenic
activities balance the capture of ecosystem
services, to satisfy society’s resource needs,
with biodiversity conservation to ensure the
long term health of the biosphere, the global
biodiversity conservation funding needs are
organized into three components:

A. Biodiversity conservation through terrestrial
and marine protected areas,

B. Sustainably managing productive
landscapes and seascapes (fisheries,
croplands, rangelands, forests, critical coastal
ecosystems, managing invasive species) to
maintain ecosystem integrity that supports
key ecosystem services for humanity, and

C. Biodiversity conservation in peri-urban
areas and reducing water pollution.

The sum of future global biodiversity funding
needs has been calculated as US$ 722-967
billion per year by 2030.

The estimates presented are made using
available data and reasonable assumptions
based on peer-reviewed academic research
(detailed in Appendix A). They are not

meant to be taken as precise targets but to
demonstrate both the scale of the problem as
well as benchmark milestones for where we, as
a global society, need to be in 2030.

The estimates presented are also global
estimates. It is inevitable that there will be

v All figures in this section are reported in 2019 US$ unless otherwise stated.
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TABLE 4.1 Summary of Key Literature on Biodiversity Funding Needs

McCarthy, Donal P., et al. “Financial ~ Estimated the financial cost of reducing the extinction risk for all species and of
costs of meeting global biodiversity —establishing and maintaining terrestrial protected areas. Estimated that at least
conservation targets: current US$ 71.6 billion annually is needed to conserve areas of particular importance for
spending and unmet needs.” biodiversity, with about US$ 22.4 billion (29 % ) of funding needs concentrated in
Science 338.6109 (2012): 946-949. low-income countries.

Report of the High-Level Panel on Estimated the global costs of meeting the Aichi Biodiversity Targets in 2020 as

Global Assessment of Resources for  US$ 150-440 billion per year, based on estimates of the resource requirements

Implementing the Strategic Plan identified for each of the 20 Aichi Biodiversity Policy Targets. The report added

for Biodiversity 2011-2020, CBD that a variety of factors would affect the magnitude of the funding requirements.

(2012). In particular, inter-linkages, policy coherence, institutional development, and
synergies between targets and other goals mean that the approach, resourcing,
and effectiveness of the delivery of any one target may influence the investment
needs of another.

Waldron, Anthony, et al. "Reductions Developed a statistical model to calculate conservation spending to reduce
in global biodiversity loss predicted  biodiversity decline rates, which can also be used to predict countries’ biodiversity
from conservation spending.” conservation investments needed to reach targets under the Convention on
Nature 551.7680 (2017): 364-367. Biological Diversity or the Sustainable Development Goals. Identified that
US$ 14.4 billion of conservation investment between 1996 and 2008 reduced
biodiversity loss across 109 countries by an average of 29 % per country.

Global Assessment Report on Recognized that while financial resources have increased during the past 10

Biodiversity and Ecosystem Services years, these were insufficient for the effective implementation of the 2020 Aichi

of the Intergovernmental Science-  targets. Summarized the direct and indirect drivers of global biodiversity loss

Policy Platform on Biodiversity and  and evaluated the limited performance of funding requirements for each of the

Ecosystem Services (IPBES), Chapter 20 Aichi targets. Reviewed the estimates by the CBD (2016) and McCarthy et al.

3(2019). (2012) and highlights that the ~ US$ 71.6 billion per year needed to conserve
protected areas needs to increase by at least an order of magnitude.

Roxburgh, T., Ellis, K., Johnson, Evaluates the potential consequences of nature’s decline for 140 countries’ trade
J. A, Baldos, U. L., Hertel, T, and industrial sectors, based on assumptions regarding socioeconomic drivers,
Nootenboom, C., and Polasky, S. climate change emissions, sea-level rise, and changes in land-use and land-cover
2020. Global futures: Assessing (LULC). The Natural Capital Project InVEST model is used to quantify how the

the global economic impacts of supply of ecosystem services would be affected by 2050 under three scenarios:
environmental change to support Business-as-Usual (BAU), Sustainable Pathway (SP), and Global Conservation (GC).
policy-making. Summary report, The BAU and SP scenarios are largely based on the IPBES global assessment. The
January 2020. model covers six ecosystem services including pollination, coastal protection, water

yield, timber production, fish production, and carbon sequestration. Under a BAU
scenario, annual global GDP would be at least -0.67 % lower by 2050 (reduction
of US$ 479 billion in annual GDP in US$ 2011 dollars). Under a CC scenario, in
contrast, annual global GDP would be at least +0.02 % higher (increase of US$
11.3 billion in annual GDP).

Estimation of Resources Needed Estimated the funds needed for the implementation of the GBF2020. Develop
for Implementing the Post-2020 a statistical model to estimate biodiversity expenditures and financial needs
Global Biodiversity Framework per country, based on information reported in the CBD Financial Reporting
(GBF2020): Preliminary Second Framework, projecting three scenarios to estimate financial needs: Business-as-

Report of the Panel of Experts on Usual (BAU), Sustainable Pathway (SP), and Global Conservation (GC) based on

Resource Mobilization, Convention  the WWF 2020 report. The BAU scenario resulted in US$ 150-300 billion annually,

on Biological Diversity, (2020) keeping the same level of carbon emissions, land use degradation, and GDP. The
SP scenario resulted in US$ 136-222 billion annually. The GC scenario resulted in
US$ 105-122 billion.
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FIGURE 4.1 Global biodiversity conservation funding needs. (in US$ billions per year)
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regional and inter-country heterogeneity in where
these needs are most prevalent. For example,

the needs to restore coastal ecosystems may

not be relevant, in the domestic policy sense, to
landlocked countries although they may wish to
assist neighboring or other countries in meeting
their coastal ecosystem financing needs to
protect or improve marine ecosystem services.

A. Protected Areas

Protected areas preserve existing biodiversity

by controlling or eliminating human impacts on
swaths of terrestrial, aquatic, or marine habitats.
Implementation of biodiversity conservation
through protected areas requires resources, for
example, the acquisition cost of land, as well as
operating costs to monitor and manage enclosed
areas. Waldron et al. (2020)* have estimated
that the current global protected area network of
16 % of the land and 7.4 % of the ocean is only

receiving US$ 24.3 billion annually—roughly one
third of what it needs to be effectively managed,
that is, US$ 67.6 billion per year. Protected areas
in several countries suffer from funding deficits
because governments allocate fewer financial
resources than the minimum required for proper
management, for example, 76.5 % of Brazil’s
federal protected areas have funding deficits.*
In this report we align with the global target for
increasing both terrestrial and marine protected
areas to reach 30 % by 2030, consistent with
proposals by the Campaign for Nature and other
organizations, in anticipation of the new set of
global biodiversity targets to be negotiated at the
CBD COP15. Waldron et al. (2020) propose a suite
of six scenarios for protecting biodiversity. The
lower estimate for future needs has been taken
as the scenario that allows for a compromise
between biodiversity protection and productive
landscapes, thereby aligning with the category
described in this chapter of productive landscapes
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and seascapes. The upper estimate is that of
the scenario that prioritizes broader ecosystem
integrity and viability.” The range of these cost
estimates is US$ 149-192 billion per year.

B. Sustainable Management of Productive
Landscapes and Seascapes

Outside protected areas and urban environments,
a larger proportion of the Earth’s surface
operates as productive landscapes or seascapes
that experience some level of modification
associated with the capture of ecosystem
services to support humanity, the so-called
managed middle. These areas are dominated by
agricultural landscapes and working forests on
land and by coastal ecosystems and fisheries by
sea.”>* Biodiversity plays a fundamental role in
the sustainable provision of ecosystem services
from the “managed middle,” contributing to
ecosystem composition, structure, and function
that underpin the workings of the biosphere,”’
and while protected areas provide the strictest
protection of biodiversity, working landscapes
and seascapes can coexist with and promote
biodiversity conservation.*®***° Therefore, these
extensive areas present important regions and
opportunities for biodiversity conservation
where the long-term benefits of transition to
sustainability are higher than not doing so.

To assess the financial need in the “managed
middle,” information on costs to manage
cropland, rangeland, timber forests, fisheries, and
critical coastal ecosystems with sustainability
best practices were aggregated. The spread of

invasive species represents a key global threat to
biodiversity around the world, including protected
areas and productive landscapes and seascapes,
and therefore an estimate for annual spending
to manage this threat has also been calculated.
Finally, the impact of the illegal wildlife trade

on biodiversity loss is understood to be high and
increases the risks of zoonotic disease outbreaks
such as COVID-19, and therefore illegal wildlife
operations should be prevented; however, the
global costs to curtail this market have not been
estimated in this report.”

B.1. Agricultural Lands—Cropland:
Approximately half of ice-free land on earth is
under agricultural production (i.e., croplands,
irrigated crop systems, rangelands, and

pasture lands).”" While intensive and industrial
agriculture can lead to significant environmental
degradation,****** sustainable management of
agricultural lands that reduces environmental
impact per unit of food production can mitigate
deleterious biodiversity impacts. In many cases,
land under sustainable agriculture practices

can also support high levels of biodiversity.*
Furthermore, production costs under sustainable
agriculture practices may not be significantly
higher (or can even be less in the long run) than
conventional agriculture and yields can be higher
value, leading to long-term win-win outcomes for
farmers, consumers, and ecosystems.**’

Sustainable agriculture is defined as farming
practices that follow three principles: (1)

minimum soil disturbance, (2) crop rotation/
diversification, and (3) continuous soil cover.

¥ The 2020 Waldron et al. paper uses a set of six scenarios to estimate a range of spending required to develop and manage biodiversity protected areas. This

report establishes a range for protected area financing needs using two scenarios that dovetail with other estimates of future biodiversity needs such as productive
landscapes and seascapes.

“ TIllegal Wildlife Trade: With estimated annual revenues between US$ 7 billion and US$ 23 billion, this is one of the largest illegal global markets alongside drugs

and arms. The prevalence of this market can have huge detrimental impacts on national economies, significant public health impacts through the spread of zoonotic
diseases, and threats to biodiversity through the collection of wildlife items, as well as through the transmission of invasive species, as part of the associated illegal
trade flows. Dobson et al (2020) have estimated that the annual costs of preventing future pandemics from wildlife trade and deforestation are between US$ 22
billion and US$ 31 billion for financing monitoring wildlife trade, reducing animal disease spillovers, early detection and control, and ending wildlife meat trade in
China, among other critical actions. Considering the potential co-benefits from reducing deforestation with sustainable agriculture and forestry production described
in this report can reduce the net prevention costs of preventing future pandemics range to US$ 18-27 billion annually. However, only an estimated limited US$ 190
million international donors” commitments per year, between 2010 and 2016, has been tracked toward preventing illegal wildlife trade, with most support focused on
Africa and Asia toward improving protected area management and law enforcement for preventing illegal wildlife trade. It has not been possible to estimate the total
cost to eliminate this highly detrimental illegal trade flow, beyond the potential disease’s containment. There needs to be a concerted public and private global effort
to combat this as part of wider efforts to protect biodiversity as well as the livelihoods of those impacted by this trade.

Source: Dobson, A.P., Pimm, S.L., Hannah, L., Kaufman, L., Ahumada, J.A.,, Ando, AW., Bernstein, A., Busch, J.,, Daszak, P., Engelmann, J., Kinnaird, M.F,, Li, B.V., Loch-
Temzelides, T., Lovejoy, T., Nowak, K., Roehrdanz, P.R., Vale, M.M., 2020. Ecology and economics for pandemic prevention. Science 369, 379. https://doi.org/10.1126/
science.abc3189; FATF, 2020. Money Laundering and the Illegal Wildlife Trade, FATF, Paris, France. Available at: www.fatf-gafi.org/publications/methodandtrends/
documents/money-laundering-illegal-wildlife-trade.html (Accessed: 26 July 2020).



A global transition to sustainable agriculture that
balances biodiversity impacts and ecosystem
integrity with food production is difficult to cost;
however, observations of unfolding sustainable
agriculture efforts indicate that economic and
social transition costs are a primary barrier to
achieving sustainable agriculture.”**° To generate
a first-order estimate of the financial resources
needed to support sustainable agriculture
practices as a means to promote biodiversity
conservation, this report estimates the global
transition cost to sustainable farming practices
on 100 % of existing cropland by 2050.

The transition from conventional to sustainable
agriculture practices on croplands (e.g., a
transition from petrochemical industrial farming
to conservation farming practices) has been
estimated to take 1-7 years, a period during
which the producer’s income may be significantly
impacted as production under modified practices
stabilizes. Considerable financial resources may be
needed to support farming practices during this
transition. Assuming the transition to biodiversity-
positive farming practices takes an average of

3-4 years, over which farming income support is
needed of an amount equivalent to the production
value of the land, and that a total conversion of
existing agriculture lands, dominated by industrial
agriculture, occurs linearly over 30 years (i.e., from
2020 to 2050, 1/30th of existing lands under non-
sustainable agriculture transition to sustainable
practices each year), then the estimate of financial
resources to support the global transition to
sustainable farming practices equates to US$
315-420 billion per year in transition costs by
2030 to achieve a full transition by 2050 at which
time the transition is assumed to be complete.

While this approach to focus transition costs on
producer income may not fully capture upfront
capital costs to support a transition to sustainable
agriculture, this report assumes that existing
assets for conventional farming practices could be
repurposed for sustainable agriculture practices
and also that producer profitability remains
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viable post-transition. It is also acknowledged
that institutional changes, increasing awareness
and capacity via extension, and research and
development are important for supporting a
transition to sustainable agriculture practices,
and the costs for these activities are not directly
included in the estimate. Furthermore, while
there may be an increase in agricultural land
between 2020 and 2050 for this estimate, it

is assumed that the agricultural land to be
converted to sustainable agriculture is held
constant to the time horizon of 2050 and that
any new agricultural land employs sustainable
agricultural practices.

B.2. Agricultural Lands—Rangelands: In
addition to croplands, livestock rangelands are
globally extensive. Up to 10-20 % of rangelands
are estimated to be in a significantly degraded
state and 73 % affected by some form of soil
and vegetation degradation® and in need of
transition to sustainable practices to balance
biodiversity positive outcomes with livestock
rearing. However, unsustainable management of
other rangeland areas can also result in negative
biodiversity impacts. Many rangelands can
provide grassland-like ecosystems that benefit
some taxa, and thus the estimate is based on
transitioning 100 % of global rangeland to
sustainable practices by 2050. As with croplands,
a similar estimation approach is utilized assuming
income support over a 30-year transition period.
Sustainable rangeland management practices,
which include both preventative measures to
mitigate habitat degradation such as strategic
grazing siting and rotation practices, as well as
restorative measures, such as terraforming to
capture runoff or revegetation efforts,” have
been estimated to take two years to implement.>
Combining two years of income support with a
target to transition all rangeland to sustainable
practices by 2050 results in an annual cost of
US$ 81 billion per year.

The total annual future need for biodiversity
conservation expenditures for global agriculture is
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therefore estimated to range between US$ 396
and 501 billion per year by 2030 to achieve

a full transition by 2050. A more detailed
description of the methodology, assumptions,
and calculations can be found in Appendix A.

B.3. Forests: Forested areas cover approximately
one third of the earth’s ice-free surface,”
harboring high biodiversity and providing

global hydrological and carbon sequestration
ecosystem services. An estimated 3-10 million
ha of forested area is lost per year,>*** with
commercial agriculture, cattle ranching, and
logging for timber products representing key
threats to these ecosystems.

Sustainable forestry practices promote
biodiversity conservation through plantation and
harvesting best practices and balance valuable
fiber production for society with biodiversity
conservation.> Sustainable forestry practices
can include “no net loss” wood harvest practices
where deforested areas are regenerated at

a rate comparable to timber harvest-based
deforestation, mitigation efforts to reduce
erosion associated with wood harvesting,
harvest practices that mimic “natural” forest
disturbance regimes, low-impact logging
practices, and smart allocation of harvesting
and plantation practices away from biodiversity
hotspots, among other efforts.” Sustainable
forestry practices may be higher cost initially
than industrial logging of existing old-growth
forest or industrial monoculture tree plantation
practices per unit of production; however, forest
sustainability certifications such as the Forest
Stewardship Council are growing in popularity
and reward producers with economic incentives
for sustainable forestry practices in addition to
ensuring the longevity of working forest lands
that can produce sustained fiber yields.*®**%
While certification may result in a potential
increased cost to consumers, in a competitive
market this would be minimal, and when looked
at globally, the sustainable management of
forests has longer term benefits to communities

wider than consumers of harvested timber.

Recent syntheses estimate the average cost

to sustainably manage timberlands ranges
between US$ 13.0 and 21.6 per Ha/ year. After
accounting for forests assumed to be protected
by achieving global protected area targets (see
above), and forests already currently under
sustainable management practices (estimated
at 11 % of working forests), globally 1.460 billion
hectares of forest lands are estimated to be
currently managed for productive purposes®’
and therefore require a transition to sustainable
forest practices. This results in an estimated
annual sustainable management cost of US$
19-32 billion per year.

B.4. Fisheries: Global fishery production provides
a key component of the global protein supply.*’
Presently, almost all fishery resources have been
developed,*®® with fishing extending throughout
the world's oceans.* While global wild

seafood production has stabilized,*® ecosystem
degradation through overfishing and harmful
fishing practices are widespread throughout
many regions.® Sustainable fishing practices
that control overfishing and align ecosystem
stewardship with economic incentives can lead
to healthy long-term harvests while mitigating
impacts to marine biodiversity.*”***

In most cases, the long-term economic benefits
of reformed fisheries management outweigh the
additional management costs through increased
sustainable harvests, fishing cost reductions,

and product quality increases,” providing

both ecological and economic rationale in
moving toward sustainable fishing practices

in contributing to biodiversity conservation. A
recent analysis”' estimated the global cost of
managing marine fisheries using sustainable
practices; scaled up, this estimate leads to a cost
range of US$ 23-47 billion per year, depending
on the type of management regimes pursued.

B.5 Critical Coastal Ecosystems: A set of five
key coastal ecosystems provide significant
biodiversity, as well as erosion control, flood



and storm surge protection, water purification,
and carbon sequestration benefits for coastal
regions globally: plant-based systems including
mangroves, seagrasses, and saltmarshes, and
animal-based systems including oyster and coral
reefs. Among the plant-based critical coastal
ecosystems, mangroves harbor significant
biodiversity and provide food, fiber, and coastal
protection. Mangroves reduce annual flooding
for more than 18 million people globally,

and with the loss of these ecosystems, flood
damages could increase by an additional 16 %,
or an estimated lost value of US$ 82 billion.”
Saltmarshes provide key water filtration services
as well as provide nursery grounds to many
juvenile marine species. As with mangroves, salt
marshes act to diffuse the impact of storms

by reducing wave heights, thereby helping to
protect shoreline ecosystems and local human
populations against damage. For example, wave
heights can be reduced by up to 50 % over the
first 10-20m of vegetated salt marsh surface.”
Finally, sea grasses support high biodiversity,
improve water quality by absorbing nutrients,
provide a large carbon sequestration role, and
buffer coastlines against storms and erosions

by stabilizing sediments through extensive root
systems. Animal-dominated oyster and coral reef
systems also provide vital ecosystem services
supporting high biodiversity and coastal resilience.
For example, oyster reefs filter pollutants from
massive volumes of polluted water, and coral
reefs harbor global marine biodiversity hotspots.
Both systems also produce hard structures that
dissipate storm and wave energy.

Combined, these coastal ecosystems were once
globally distributed and ubiquitous; however,
present combinations of stressors related to
direct harvest or conversion, runoff and pollution,
and climate warming have drastically reduced
their presence. A combination of efforts is needed
to restore these critical coastal ecosystems as

an important contribution to global biodiversity
conservation. First, it is assumed that the

key environmental stressors related to water

Financing Nature: Closing the Global Biodiversity Financing Gap

pollution and sediment runoff are addressed
through other biodiversity conservation needs
addressed in this report. Specifically, a transition
to sustainable agriculture and forestry practices
will reduce runoff and nutrient pollution

from working landscapes, and investment to
adequately address water treatment in urban
areas will address key pollution stressors. These
coastal systems show varying degrees of ability
to adapt to climate-driven ocean changes, such
as rising sea levels; however, addressing global
GHG emissions will also promote the persistence
and recovery of these critical coastal ecosystems,
noting costs associated with global climate
warming mitigation are outside the scope of
this report. Second, beyond reducing stressors
as captured in other biodiversity conservation
funding needs, active restoration activities can
catalyze ecosystem recovery and recoup vital
ecosystem services that support biodiversity
conservation in coastal zones.

To estimate future needs for biodiversity
conservation in coastal zones, the financial

costs to restore mangrove, saltmarsh, and
seagrass coastal ecosystems globally to historical
benchmark levels were assessed. While the
importance of oyster and coral reef-based
coastal ecosystems are emphasized and new
technologies are being developed that make
restoration more efficient and cost effective, up
until recently restoration for these systems has
been of variable effectiveness and high cost

such that scaling up active restoration for these
animal-based coastal ecosystems is assumed to
not be presently viable.”" Therefore, an estimate
of financial needs for direct reef restoration is not
calculated. Instead, the importance of addressing
wide-scale environmental stressors through other
biodiversity conservation needs identified in this
report is highlighted, which can go a long way to
promoting reef-based ecosystem recovery as well
as emphasize a need for continued research and
development efforts to improve restoration tools
for coral and oyster reef systems.
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Scaling up per-unit area information on
restoration costs for mangroves, seagrasses,
and saltmarshes to achieve a recovery of these
ecosystems to historical baseline levels by 2050
provides an estimate of annual costs to be US$
27-37 billion per year.

B.6. Invasive Species Management: Invasive
alien species are animals, plants, pathogens,
and other organisms that are nonnative to an
ecosystem. They negatively impact biodiversity
by driving the decline or elimination of native
species and local ecosystem, resulting in
significant environmental, health, and/or
economic harm. According to the CBD, since the
17th century, invasive species have contributed
to about 40 % of all animal extinctions. They
present a major global biodiversity threat,””*”’
with global economic impacts from introduced
species estimated to range in the trillions.”®”® The
First High-Level Panel 2012 report to the CBD on
resource needs to achieve the Aichi targets related
to invasive species management estimated to

be US$ 38-49 billion in equivalents for upfront
investments and US$ 23.3-55.6 billion in
recurrent annual costs to address invasive species
globally.®*®" This value incorporates a mix of
investments in research, prevention measures to
slow or stop further invasive species introductions,
and control and eradication measures to

address existing invasive species infestations.
Illegal wildlife trade is also increasingly driving
biodiversity declines worldwide as a major source
of invasive species in regions receiving illicitly
traded animals.**®*%+%>%%

Recent analyses have demonstrated that the
rate of invasive species introductions and
establishments tracks closely with foreign trade
flows, with international shipping representing
the primary introduction vector of exotic
species.*®** These reports indicate that
invasive species establishments will accelerate
into the future, exacerbated by global climate
change, which can impact the suitability of
invaded habitats in a manner that facilitates

the success of invading species. The World Trade
Organization reports an average annual increase
in the global trade of approximately 2.5 % per
year over the last decade.’’ Assuming this trend
will hold in the future and that both upfront
investments (e.g., additional species monitoring
or control infrastructure) and recurrent invasive
species management costs will scale in tandem
with trade activity, the average annual cost to
2050 is calculated as US$ 36-84 billion per year
moving forward.

C. Biodiversity Conservation in Urban
Environments

Whereas protected areas encompass the
strictest restrictions against human impacts on
ecosystems, urban areas encompass the opposite
extreme of ecosystem modification. Urban areas
typically entirely transform ecosystems and
therefore have not historically been considered
as areas for biodiversity conservation. However,
if the aim is to achieve a human society

that lives in harmony with nature, it must be
acknowledged that more people are moving to
urban environments. In 2018, about 54 % of

the world’s population, some 4.2 billion people,
already called a city or a town their home, and
this is expected to grow to 68 % by 2050, which
is just over 6 billion people. Thus, urban areas will
continue to increase in importance as centers of
anthropogenic activity and, as such, represent
important opportunities to integrate biodiversity
conservation in resource systems driven by urban
demand as well as urban ecosystems themselves.

Urban areas impact natural ecosystem integrity
through a suite of processes. First, urban areas
have a spatial footprint in which habitat is
entirely converted to anthropogenic uses. This
footprint is estimated to grow quickly as both
the human population and the concentration
of people in urban areas increases.”” It has been
estimated that by 2030 urban areas will likely
expand by 1.2 million km?, an area the size of
South Africa,” potentially imperiling 13 % of



the world’s vertebrates endemics™ highlighting
the potentially large impact on biodiversity
associated with unchecked urban spatial
expansion. This report assumes that the spatial
expansion of urban areas can be mitigated in
part by the 30 % protected area goal outlined
elsewhere in this report, with strategically placed
reserves that represent biodiverse regions in peri-
urban environments. However, we also contend
that additional spatial protections in watersheds
surrounding urban areas present an opportunity
to secure clean water for cities and towns—a
vital ecosystem service—as well as contribute

to the protection and restoration of intact
ecosystems in peri-urban areas. The estimated
global cost of this protection is low (US$ 0.01-
0.54 billion per year); however, this is partially
due to incomplete data. Notwithstanding the
data limitations, this category of future needs
represents a potential quick win for biodiversity
conservation. It is assumed that this estimate is
for conservation efforts additional to the future
need category of 30 % protected area by 2030.

Second, cities draw resources (food, fiber, water,
energy) from peri-urban areas and therefore
contribute to ecosystem impacts associated with
these input production systems. It is assumed
that the ecosystem impacts associated with

the food and fiber resource draw of urban areas
will be mitigated by transitioning to sustainable
agricultural and forest management practices. The
important contribution of urban areas to climate
change through significant energy consumption

is acknowledged; however, transitioning to
sustainable energy and climate change mitigation
are outside the scope of this report.

Third, urban centers can be a source of significant
waterborne pollution through poorly treated
sewage and storm water runoff, threatening
both human health and downstream freshwater
(e.g., rivers) and marine ecosystems (e.g., oyster
and coral reefs).

In addition to costs to promote biodiversity
conservation through protected areas,
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sustainable agriculture, and sustainable forestry
practices to mitigate the impacts of urban
areas on ecosystem integrity (captured in the
above biodiversity conservation funding needs),
here costs are estimated to preserve habitat in
peri-urban watersheds and to install adequate
water treatment and sewage and storm water
processing infrastructure to address waterborne
pollution from cities.

Mitigating the biodiversity impact of polluted
water from urban environments requires
sanitation and fecal sludge management needs
of all urban areas to be met. It is estimated that
achieving this pollution management requires
US$ 73 billion per year.

A Global Biodiversity Conservation Funding
Needs Estimate

Aggregating these figures leads to a global
biodiversity funding need of US$ 722-967
billion per year.

Earth’s ecosystems are complex and estimating
the global funding needs for biodiversity
conservation is challenging. In general, datasets
on biodiversity funding needs with which

to understand the current status of earth’s
ecosystems, at a global scale, are lacking.
Accordingly, based on the best available
estimates of components of biodiversity
conservation funding needs, this estimate
should be viewed as a first-order approximation
of annualized global biodiversity conservation
finance needs. However, our estimate may also
miss other significant costs to support biodiversity
conservation, such as research and development
costs to design appropriate biodiversity
conservation measures in the transition to

the sustainable management of ecosystems,
consumer and producer education costs, or costs
to address numerous other specific anthropogenic
stressors on biodiversity not directly included

in our assessment approach. These difficulties
underscore that an important information need
moving forward is improved global- and country-

57 |



Estimated Financing Need for Global Biodiversity Conservation

| 58

FIGURE 4.2 Global biodiversity conservation finance compared to global biodiversity

conservation needs. (US$ billions per year)
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Note: Using midpoints of the current estimates and future needs, current global biodiversity conservation finance (left graph)
may need to increase by a factor of 5-7X to meet the estimated global need for biodiversity conservation (right graph).

level accounting of financial resources deployed
for biodiversity conservation. Robust data in

this area will provide the baseline information
necessary to evaluate biodiversity outcomes from
existing expenditures and to subsequently design
effective biodiversity conservation strategies.

The clear message from this exercise is that
existing finance flows devoted to biodiversity
conservation are far below those needed to ensure
the long-term health of earth’s ecosystems,
resulting in a global biodiversity financing gap
of US$ 711 billion per year in 2019 (with a
potential range of US$ 598-824 billion per year)
(Figure 4.2). The numbers estimated for global
biodiversity conservation needs may appear
large; larger than current financing committed
to global climate-related investments (US$ 579
billion in 2017/2018 according to Buchner et al.
[2019]%), however it represents a small fraction

of global private invested capital. According to
the Securities Industry and Financial Markets
Association, the global equity market was
capitalized (valued) at approximately US$ 75.0
trillion and the global outstanding bond market
at an astounding US$ 115 trillion in mid-2019.%
Compared to 2019 global GDP (US$ 99.58 trillion)
the estimated global biodiversity funding need

is between 0.73 % and 0.97 % of global GDP

in 2019. Furthermore, as outlined in Chapter 2,
financing global biodiversity conservation is a
sound economic investment for which long-term
benefits significantly outweigh costs. This clearly
demonstrates that even with the substantial
increase in financial resources required to meet
the global biodiversity conservation needs, at a
global scale, the availability of these resources are
not a constraint and that the underlying drivers of
under-investment lie elsewhere.



CHAPTER 5

Financing Nature: Closing the Global Biodiversity Financing Gap

Financial and Policy Mechanisms to
Close the Biodiversity Financing Gap

The existing US$ 598-824 billion annual
biodiversity financing gap can seem insurmountable
if looked at purely from the aspect of growing
the capital flows toward positive biodiversity
outcomes. Therefore, this report also examines the
potential of mechanisms and policies to reduce
the size of the gap in the first place, thereby taking
a two-pronged approach to closing the gap.

1. Mechanisms that decrease the overall need
for capital to be spent on conservation.
Decreasing the flow of capital into activities
that have negative impacts on biodiversity
reduces the need for funding to conserve or
restore biodiversity that has been damaged.
Implementation of certain policies and
practices, both in the public and the private
sectors, could reduce or eliminate activities
that harm biodiversity. In the case of subsidies
that harm biodiversity, these activities come at
substantial economic cost to the governments
implementing them, which should greatly
strengthen governments’ interest in
addressing them. Two of the nine mechanisms
in this report would, if implemented at scale,
reduce the need to spend funds in a manner
consistent with biodiversity protection.

2. Mechanisms that increase capital flows into
conservation. While growing amounts of
private, return-seeking capital are being directed
toward activities that have positive impacts on
biodiversity, particularly in the form of green
financial products, governmental appropriations
for conservation activities are increasing much
more slowly and, in certain cases, decreasing.
The amount of funding that has positive

impacts on biodiversity could be greatly
accelerated and scaled by the enactment and
implementation by national and subnational
governments of certain fiscal policies and
incentives. Seven of the nine mechanisms
discussed in this report have the potential to
increase funding flows toward conservation.

In developing the estimates within each of these
categories, and given different data sources,

it has often not been possible to estimate the
amount of double counting present, although
we acknowledge its existence. Double counting
risks are present between the following
categories and are elaborated on in Appendix

B: Domestic Budgets and Tax Policy and ODA,
Domestic Budgets and Tax Policy and Green
Financial Products, Green Financial Products and
Sustainable Supply Chains, and Domestic Budgets
and Tax Policy and Natural Infrastructure.

A key finding of this report is that even at the upper
end of the estimates for increased capital flows
toward biodiversity conservation of US$ 446—632
billion annually by 2030, the global biodiversity
conservation gap will not be closed unless there
are significant efforts to reform harmful subsidies
to biodiversity and scale up private investments
toward biodiversity conservation. Government
subsidies that are harmful to biodiversity outweigh
the total current positive biodiversity finance flows
for biodiversity by at least a factor of four. Progress
toward Aichi Target 3 on reforming subsidies
harmful to biodiversity by 2020 has been slow,
and closing the biodiversity financing gap
necessitates that efforts on this front be scaled up
through appropriate post-2020 targets.
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TABLE 5.1 Estimated Positive and Negative Flows to Biodiversity Conservation. (in 20719 US$)

. . . . 2019 2030
Financial and Policy Mechanisms USS billion / year USS billion / year

A. Mechanisms that decrease the overall need for funding to be spent on biodiversity conservation
Harmful subsidy reform (agriculture, fisheries, and forestry sectors) (542.0) - (273.9) (268.1) - 0*

Investment risk management N/A

B. Mechanisms that increase capital flows into biodiversity conservation

Biodiversity offsets 6.3-9.2 162.0-168.0
Domestic budgets and tax policy 746-77.7 102.9-155.4
Natural infrastructure 26.9 104.7-138.6
Green financial products 38-6.3 30.9-925
Nature-based solutions and carbon markets 0.8-1.4 249-39.9
Official development assistance (ODA) 40-9.7 8.0-194
Sustainable supply chains 55-8.2 12.3-18.7
Philanthropy and conservation NGOs 17-35 Not Estimated™*

Total Positive Financial Flows 123.6 - 142.9 445.7 - 632.5

Note: All figures in this table are reported in 2019 USS$.

* Assumes a global subsidies reform scenario that phases out by 2030 the most harmful subsidies as described by OECD (2020).

**While future flows for philanthropy and conservation NGOs are seen as highly catalytic for mobilizing private sector
financial flows, it was determined that they did not pass the threshold for inclusion in this report as a main mechanism
for scaling up to close the biodiversity financing gap.

FIGURE 5.1. Estimate of growth in financing resulting from scaling up proposed mechanisms by 2030.
(in 2019 US$ billion per year)
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To close the biodiversity financing gap by 2030,
governments would need to reduce their annual
harmful subsidies to agricultural, fisheries, and
forestry sectors by US$ 273.9 billion, representing
the subsidies currently classed as the most
harmful to biodiversity, and the private sector will
need to enhance its risk management practices
to better support biodiversity conservation and
minimize investments that drive environmental
degradation. Acknowledging the challenge
inherent to these global commitments,

this report contains dedicated sections on
Harmful Subsidy Reform and Investment Risk
Management.

The biodiversity mechanisms described in this
report can have multiple co-benefits beyond
biodiversity, and using multiple mechanisms
simultaneously may further accelerate the
scaling up of positive impacts. For example,

a national government can reform a specific
harmful agricultural subsidy and use the freed-

Financing Nature: Closing the Global Biodiversity Financing Gap

up funds to finance the sustainable agricultural
transition for particular practices by issuing
green bonds backed by increased buyer demand
for sustainably produced goods in supply chains.
In this way, biodiversity finance mechanisms can
build on each other, creating a synergistic cycle
of improvement.

The estimates of the future potential of
mechanisms in this report are detailed in
Appendix A. Recognizing the uncertainty in
making future projections of financial flows, this
report presents uncertainty ranges for all future
mechanism financial projections that correspond
to low ambition and high ambition growth
scenarios.

Each mechanism has the following sections:
Background, Description, Why Is It Important
for Biodiversity?, Current and Future State of
Financing, Obstacles and Enabling Conditions,
and Recommendations. A brief description of
each mechanism is presented in Table 5.2.

TABLE 5.2 Description of Mechanisms

Mechanism Description

Harmful Subsidy Reform

Subsidies are fiscal policy tools used by governments that aim to benefit a specific population

orsector through production support, income support, or reduced costs of inputs. Subsidies

y

deemed harmful to biodiversity are those that induce production or consumption activities
that exacerbate biodiversity loss, particularly important within the agriculture, fisheries, and
forestry sectors. Some of these damaging activities include deforestation, overexploitation
of fish stocks, and pollution from excessive fertilizer use. Agricultural subsidies that focus
solely on increasing crop output have led to actions that are degrading natural resources and
biodiversity. This report does not take a position on whether subsidies are inherently positive
or negative for the economy or for the functioning of markets. Instead, this report focuses on
proposing pathways that allow governments to modify existing subsidies and deliver them

in a manner that has a net positive effect on biodiversity rather than damaging biodiversity,
while at the same time meeting the government’s other social and economic objectives.

Investment risk
management

Investment risk management described in this report involves actions taken by financial
institutions to understand and manage the risks to biodiversity from their investments.

The report reviews a range of both mandatory and voluntary investment risk management
practices, many of which are becoming more established in mainstream investing. These
include a number of screening tools and standards that investors are adopting that enable
them to review risks and make informed decisions to avoid investments that may have negative
impacts on biodiversity, or to invest in areas that have positive biodiversity impacts. Given the

enormous scale of global capital markets and the trillions of dollars invested in infrastructure,

energy, transportation, extractives, and other damaging projects, the mainstreaming of these
biodiversity-related risk management practices in conventional financial markets presents an

enormous opportunity to prevent negative impacts to biodiversity.
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Mechanism Description
Biodiversity Biodiversity offsets are the last option in the mitigation hierarchy (avoid, minimize, restore, and
offsets offset), a biodiversity protection policy mandated by governments to compensate for unavoidable

damage to biodiversity by a development project when the cause of damage proves difficult or
impossible to eliminate. Offsets should be implemented once development projects have done

their utmost to avoid and minimize adverse environmental impacts. Given the rapid expansion of
urban centers and the associated development of infrastructure, biodiversity offsets are a way for
biodiversity to receive increased financing and protection. Under an offset policy, any biodiversity
lost to development must be compensated for such that there is a net gain or, at least, no net loss
of biodiversity. Currently, 42 countries have biodiversity offset policies in place, but with evidence of
enforcement from fewer than 20 % of these countries. Estimates for scaling up biodiversity offsets in
this report are based on full implementation of existing policies by these 42 countries plus expanded
application of offset policies in countries.

Domestic budgets
and tax policy

Governments have the power to influence and direct their economies through the use of government
taxation, budgeting, and spending. Governmental budgets are currently the main source of financing
for biodiversity conservation, representing 55-61 % of total funding recorded and presented in this
report. However, while prioritizing government budget expenditure for biodiversity, raising revenue
from taxation may be insufficient to close the biodiversity financing gap. This report describes several
categories of special taxes, fees, levies, and other innovative fiscal measures that both national and
subnational governments can impose to either increase revenue to fund biodiversity protection or to
incentivize or disincentivize activities that either benefit or degrade biodiversity. To ensure that these
additional revenues are devoted directly to biodiversity conservation (and not just diverted to the
general budget), the report further recommends that governments restrict or “earmark” these funds
to the biodiversity conservation uses for which they were created.

Natural
infrastructure

G

The protection of natural infrastructure serves a dual purpose. First, it maintains healthy ecosystems
for the long term and, second, it delivers ecosystem services to human populations, supporting
livelihoods and communities. In this report, natural infrastructure investments are described

through the lens of watershed and coastal protection programs. In recent years, urbanization and
the resulting increase in demand for resource from cities have elevated the importance of water
supply and watershed protection, while the growing risk from extreme weather events and sea-

level rise has highlighted the importance of coastal protection. Natural infrastructure funding is
almost entirely provided by public entities through grants and contracts for watershed protection,
but there are emerging areas that include both public and private sector investment, including user-
driven watershed investments, water quality offset trading, and others. Additionally, there is growing
evidence that the relative costs of protecting and managing natural water supplies and flood control
can be cheaper than traditional engineering approaches.

Green financial
products

Green financial products are a collection of financial instruments, primarily debt and equity, that
facilitate the flow of investment capital into companies and projects that have a positive impact on
biodiversity. The interest of individuals and institutions to invest sustainably, either out of a belief that
companies and industries that do not damage the planet represent better long-term value or simply
to align their investment portfolios with their personal values, has dramatically increased in recent
years. This report discusses a range of green financial products that can channel financing toward
green investments that produce environmental benefits. The report discusses the role of green bonds,
green loans, and private equity funds in supporting biodiversity. The report also notes emerging and
innovative new developments in green finance such as impact bonds, insurance products, and the
growing roles that governments are playing through green banks, finance facilities, and specific efforts
to incentivize increased private investment.
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Nature-based
solutions and
carbon markets

&

As countries move toward development of new programs to support delivery of their national climate
goals (specifically through their Nationally Determined Contributions, or NDCs), there is a growing
emphasis on the protection and restoration of forests and other biodiversity-rich ecosystems in what
are called Natural Climate Solutions (NCS). The report describes several pathways countries might take
to develop one or more NCS strategies as part of meeting their NDC goals, and it provides estimates
of the amount of funding these efforts could generate that will have direct biodiversity benefits.
Additionally, a number of countries are developing national (or, in some countries, subnational or
jurisdictional) policies that use the pricing of carbon as part of their overall climate strategies. These
policies typically take the form of direct carbon taxes or the creation of a regulated cap-and-trade
program in which greenhouse gas emitters are capped and regulated through programs that allow
the creation and trading of carbon credits. The active trading of these credits (which are issued in
metric tons of carbon dioxide equivalent [tCO,e]) enables creation of a robust carbon market. When
countries allow the creation of carbon offsets from forest practices or other natural and land-based
projects, the sale of these credits can create an important source of funding for forest and biodiversity
protection.

Official
Development
Assistance (ODA)

Official development assistance (ODA) is broadly defined as aid, either disbursed by countries directly
or through multilateral institutions, designed to support and promote the economic development
and welfare of developing countries. It includes concessional finance, grants, and the provision of
technical assistance. In the context of the Convention on Biological Diversity (CBD), the 2010 Aichi
Targets called for a “substantial increase” in resources available from all sources to support the
implementation of the convention. In 2012, the Parties adopted a decision calling on donor countries
to double foreign aid flows for biodiversity by 2015 relative to 2010 levels, and at least maintain
them at that level through 2020. That target has essentially been met by donor countries. The report
describes current ODA spending and suggests that ODA funding to biodiversity-rich countries double
again between 2020 and 2030, with the new funding primarily targeted to supporting country efforts
to develop other strategies and programs (such as are described in this report) to increase financing
and protection of biodiversity.

Sustainable
supply chains

Supply chain sustainability relates to the management of environmental, social, and governance
aspects of the movement of goods and services along supply chains, from producers to end
consumers. The historical impact of global supply chains on biodiversity has been largely negative,
driven by land use change and unsustainable agricultural, forest, fisheries, and other practices
associated with commodities. However, a shift toward more responsible supply chain management
practices offers an opportunity to avoid harm and support biodiversity. This report explores a range of
actions to reduce negative supply chain impacts on biodiversity, including better land use planning,
more sustainable production, improved corporate policies, the use of third-party sustainability
standards, and providing corporate funding to support sustainability practices. The report also
examines actions to achieve positive impact, such as sustainable jurisdiction/landscape-level sourcing
initiatives. Although the report puts forth some estimates on current and projected future funding for
sustainability, much of the spending on sustainable supply chains is by companies and is not publicly
available information. As such, the amount spent by companies on increasing sustainability of supply
chains might be higher than projected here.
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5.1 Harmful Subsidies Reform

A

A. Background

The decision whether or not to use agricultural,
forestry, and fishery subsidies to achieve policy
objectives is a political choice, and this report
does not presume to take a position on whether
subsidies are intrinsically positive or negative.
Instead, it recognizes that many governments
make choices about subsidy allocation and
design based not only on economic grounds
but also based on social, cultural, historical, and
geopolitical considerations. This report does,
however, take the position that, if a government
decides to use subsidies, it should implement
them in a manner that supports long-term
biodiversity conservation rather than, as has

so often happened, lead to the depletion of
biodiversity and the degradation of ecosystem
services.

In this report, subsidies are defined as unrequited
payments provided by governments to benefit
producers in certain sectors or industries “on the
basis of the levels of their production activities
or the quantities or values of the goods or
services which they produce, sell or import,” in
line with the definition used by the Organisation
for Economic Co-operation and Development
(OECD).” Subsidies can be useful economic
instruments to achieve policy objectives such

as supporting strategic economic sectors or
particular populations and preserving culturally
significant activities. Certain subsidies, such

as government support to domestic fisheries
through disaster insurance or technical training,
have relatively low effects on output volume
while achieving a high transfer efficiency of

the benefits. Other subsidies intend to reduce

delivery costs for commodities such as electricity
or transportation services at a national level.
However, certain subsidies are deployed in

a manner that may be socially inequitable,
trade-distorting, economically inefficient, and
environmentally harmful.”® Given that subsidy
objectives and impacts are multidimensional, their
introduction should be purposeful in intent and
thoughtfully implemented, with full consideration
given to their positive and negative impacts.

National governments have used subsidies to
influence the activities of domestic producers in a
variety of economic sectors including agriculture,
fisheries, and forestry, within and beyond

their national borders. Some of the subsidies
that incentivize surplus production, either
through tying subsidies to production volumes

or facilitating access to production inputs,

have underpinned the growth of agricultural
commodities production.”® When divorced from
environmental considerations, however, subsidies
that enable production increases can lead to the
degradation of natural habitats, and with them,
the loss of ecosystem services and resources.'®

In general, a subsidy harmful to biodiversity
(referred to hereinafter as a “harmful subsidy”)
is one that induces production or consumption
behavior that exacerbates biodiversity

loss through land and ocean degradation,
unsustainable exploitation of renewable natural
resources, overuse of inputs, or ineffective
waste management, to name a few."' Other
examples include unsustainable water use

for crops, deforestation for forestry products
and for agricultural expansion, pollution from
fertilizer use, and exhausted fish stocks. The
expansion of the agricultural frontier alone
accounts for the majority of land-use change
globally and is the single largest contributor to
the degradation of nature.'”

The agriculture, fisheries, and forestry sectors
are among the leading recipients of harmful

subsidies. The 53 countries monitored by the
OECD for agricultural support spent a total



of US$ 705 billion per year to support their
respective agricultural sectors in 2016-2018."%
In 2017, OECD countries alone provided US$ 116
billion worth of support classified by the OECD as
potentially most environmentally harmful, which
primarily consists of market price support.’™
Estimates of total support, according to the
OECD criteria on support monitoring, include
direct transfers to agricultural producers, support
that targets the agriculture sector as a whole
(e.g., by subsidizing the cost of fertilizer), and
incentives to bolster consumption of agricultural
products. Similarly, fisheries support consists of
direct transfers to sector workers (e.g., fishers,
vessel owners, intermediaries) and support from
policy measures that indirectly affect production
and consumption of fisheries’ outputs.'® There
is limited recent data on support to the forestry
sector, although an earlier study estimated the
sector received US$ 35 billion per year from 1994
to 1998."% Forestry subsidies generally cover
quotas or taxes on timber exports, actions of
value to the sector (e.g., access road construction
in remote areas), and resource rent.'”’

Fossil fuel subsidies can also be viewed

as potentially harmful to biodiversity by
incentivizing practices that drive climate change
and overexploitation of natural resources.'® In
2019, 77 nations surveyed by the OECD and the
International Energy Agency (IEA) spent a total
of US$ 478 billion on environmentally harmful
subsidies to the fossil fuel sector.'” This figure
includes tax relief (e.g., refundable income-tax
credits) and royalty relief, which are considerably
higher for fossil fuel subsidies when compared
to agriculture, fisheries, and forestry subsidies.
While fossil fuel subsidies are among the largest
category of government fiscal support that is
potentially harmful to biodiversity, due to the
indirect nature of their impacts on biodiversity,
a discussion of fossil fuel subsidies reform is
outside the scope of this report (see Chapter 3).

The need to reform subsidies harmful to
biodiversity has been widely acknowledged.
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United Nations (UN) Sustainable Development
Goals 14 and 15 require nations to protect

and restore terrestrial and marine ecosystems
and halt biodiversity loss."® Subsidies harmful

to biodiversity were explicitly addressed in the
UN Convention on Biological Diversity’s Aichi
Biodiversity Target 3,'"" which set a date of 2020
to eliminate, phase out, or reform all subsidies
and incentives harmful to biodiversity. Since

the Aichi Biodiversity Targets were agreed on,
several countries have taken steps to incentivize
biodiversity-supportive agricultural practices and
REDD+ schemes. However, these have failed to
reach the necessary scale to deliver substantial
progress,''” and little progress globally has been
made toward meeting Aichi Biodiversity Target 3.

Harmful subsidies can persist because they provide
socioeconomic benefits to particular citizens (or
the citizenry as a whole) and/or because of political
pressure from interest groups. Some of these
benefits include support for poor households to
afford basic necessities, income protection in the
face of market fluctuations or price shocks, diversity
in resource supply, and sustaining domestic
production of a necessary good.'"> Once a subsidy
is established, interest groups often work to
prevent their removal or even increase their scope,
especially when those subsidies benefit narrow
groups at the expense of the greater public.'"* Well-
intended goals of achieving poverty reduction or
boosting international market competitiveness
may also disadvantage a large portion of the
population that is less concentrated or aware of the
environmental harm subsidies cause." Voters may
also have difficulty understanding the motivations,
intended results, distributional aspects, or
effectiveness of subsidies reform and hold a default
position that supports the status quo.”®""’

Decision makers can bolster their arguments for
policy shifts by emphasizing that some subsidy
reforms can also offer social and economic
benefits.""® Food production systems that favor
crop diversity and plant-based nutrition tend to
be more biodiversity-supportive than systems
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that prioritize animal protein, dairy, and starchy
vegetables.'”® Reforming these systems not only
helps farmers adapt to climate variability and
promote on-farm biodiversity but also encourages
healthier diets and improved food security.'®
Furthermore, systems that prioritize food health
over food output and combine traditional
techniques such as crop rotation with advanced
precision-farming technologies will allow a more
judicious use of inputs such as water, synthetic
and natural fertilizers, and pesticides.'”’

Subsidy reform could also alleviate distributional
challenges that exist within current subsidies.

A subsidy’s influence across different
socioeconomic classes—consumers versus
producers, high-income versus low-income, male
versus female, minority versus nonminority—

is a function of how a subsidy is structured and
how the subsidized good is used. In Vietnam, a
nation highly dependent on its fishing sector,
the government implemented subsidies to
develop offshore fishing, but the subsidies
disproportionately benefitted industrial over
artisanal fisheries, as the latter lacked the
capacity and capital required to operate
offshore.'” In addition, most benefits targeted
extractive activities, which are male-dominated,
with little economic support given to processing
activities, which are dominated by females

and youth. As such, even subsidies intended to
support socioeconomic development can have
unintended distortionary results that exacerbate
the condition of disadvantaged groups.'” Steps
to ensure a just reform of subsidies that benefits
all groups will vary according to each country’s
needs, demographics, economic system, and
institutional framework."*

While subsidies are, for the most part, deployed
within the country granting the subsidies and
can only be reformed through the actions of
domestic governments, reforming harmful
subsidies still requires an international effort.
International organizations facilitate changing
the status quo on subsidies reform and

encourage governments to cooperate on ways to
implement change."” In addition, coordinated
public declarations and collaborative peer reviews
enhance a government's credibility on subsidies
reform and set the stage for diplomatic relations.
The European Union (EU) recently announced its
EU Biodiversity Strategy for 2030 that explicitly
calls on members to “phase out subsidies
harmful to biodiversity” and ban subsidies that
exacerbate illegal, unreported, and unregulated
fishing.'” In light of the COVID-19 crisis, the
IMF has urged governments to incorporate
environmental concerns into their fiscal recovery
packages to ensure a sustainable recovery.'”
Other international organizations such as the
World Trade Organization (WTO) are able to
serve as watchdogs and develop international
rules and disciplines on harmful subsidies. In its
2017 Ministerial Conference, the WTO required
members to enhance transparency on fishing
subsidies. The WTO is also currently developing an
international agreement on prohibiting fisheries
subsidies that promote illegal, unreported, and
unregulated (IUU) fishing.'*® International
organizations can also reduce the costs of reform
by gathering critical data on the economic, social,
and environmental effects of particular subsidies
or offering technical support.'” Organizations
such as the UN Development Program
Biodiversity Finance Initiative (UNDP BIOFIN),
the Global Environment Facility, and the US
Agency for International Development (USAID)
are examples of organizations operating globally
that have provided critical technical support for
developing countries seeking to improve their
biodiversity commitments.

B. Description of Mechanism

For the purposes of this report, subsidies,
including those that might be harmful to
biodiversity, are defined according to how they
are identified and measured by the OECD’s
total support estimates. For agriculture, subsidy
estimates include direct budgetary transfers

to individual farmers, transfers from policy



measures that benefit the agriculture sector as a
whole, and support to consumers of agriculture
products." For fisheries, total support includes
transfers to individual fisheries or fishers and
transfers from policy measures that benefit the
fishery sector as a whole.™' Forestry subsidies
cover policies and actions of value to the sector
(e.g., access road construction in remote areas),
government interventions on timber exports, and
resource rent.'*? Resource rent refers to the practice
of selling extracted resources at prices below the
cost of what it took to extract that resource.

As described in the EU Common Agricultural
Policy (CAP) case study, many nations
acknowledge the negative economic and
environmental effects of subsidies and are
documenting their progress on phasing them
out. The Pacific Islands used its Restoration of
Ecosystem Services and Adaptation to Climate
Change program to identify harmful financial
incentives across nine economic sectors and
examine reform options of the most harmful
taxes and subsidies.'> From 1984 to 1986,
partly driven by a fiscal crisis, New Zealand
phased out all agricultural and fisheries subsidies
including price support, concessionary lending,
development loans, and tax concessions.”* The
government helped with the transition through
payouts for those leaving their respective sectors,
shifting to rights-based management in fisheries,
social welfare programs, and loan restructuring.
Now, New Zealand’s meat sector is the second-
most efficient in the world, employment has
risen overall in agriculture, and some fish stocks
have recovered.

Most harmful subsidies are delivered by one of
three methods: (1) support based on production
levels or prices, (2) income support, or (3) indirect
support. An example of a subsidy that offers
support based on production levels is the sugar
program in the United States, where the US
Department of Agriculture (USDA) authorizes
loans based on the number of pounds of raw
and refined sugar produced." Similarly, one
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form of income support given by the USDA is

its Agriculture Risk Coverage-County program
where the US government offers payments to

a farmer if the farmer’s revenue for the year is
below a benchmark set by the government."*
Indirect subsidies involve subsidizing inputs
(such as fertilizer), subsidizing consumption (such
as subsidies to encourage the consumption of
biofuels and ethanol), or providing support for
essential infrastructure.'”

As governments reform their agriculture,
fisheries, and forestry support to benefit
biodiversity, it is crucial for decision makers

to analyze the “sparing or sharing debate”
consisting of three response pathways to
managing resource production and biodiversity
conservation: (1) land sharing through overall
biodiversity-supportive production, (2) land
sparing through production intensification, and
(3) a combination of the two through sustainable
intensification. Land sharing, or biodiversity-
supportive production, would require all
agriculture, fisheries, and forestry landscapes and
seascapes to become as biodiversity-supportive
as possible. However, adopting this framework
can sometimes involve a cost in terms of reduced
crop yields, which, in turn, might cause further
environmental harm if it requires farmers to
extend their area of land under production.'*®

In contrast, land sparing would require intensifying
production to maximize yields for agriculture,
fisheries, and forestry products. Any land not used
would be dedicated to protection and biodiversity
restoration. Most empirical models support the
argument that land sparing produces the greatest
biodiversity and environmental gains;'* in a
model of land-sparing in Africa, even in the case
of 100 % biodiversity loss from areas under full
production intensification, land-sparing provided
the best results for biodiversity compared to a
case of no intensification with no additional
detrimental effects to existing biodiversity
(although it is important to note that results may
vary by geography).'*
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Sustainable intensification is a mix of land
sharing and sp