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FOREWORD

Foreword

Biodiversity has been a familiar subject for the International Organization of Supreme
Audit Institutions (INTOSAI) Working Group on Environmental Auditing (WGEA). Even,
Biodiversity has become the central theme for the 2005-2007 Work Plan period where
this original document of Auditing Biodiversity: Guidance for Supreme Audit Institutions
(SAls) was first written and published. Since 2013, INTOSAI WGEA has been allocating
a specific time on Biodiversity topic within the Environmental Audit training at Global
Training Facility in India.

Along this past 10 years, the Guidance has been a good reference for Supreme Audit
Institutions (SAls) in auditing Biodiversity topic. Based on the WGEA Database, there
have been approximately 133 audit reports performed by SAls in the field of Biodiversity
since 2007 until 2015. The audits were performed by SAls worldwide and showed how
significant the topic is to the National Governments.

Recent developments in the Biodiversity issue, the ratification of Nagoya Protocols
2014, the Paris Agreement, and 2030 Agenda for Sustainable Development in 2015,
require changes made in the current Guidance Material. Thus, it will be relevant with
current situation faced by SAls. In 2010 CBD together with 196 countries have agreed
to 20 ambitious Biodiversity Targets for 2020. It was developed into a Strategic Plan for
Biodiversity 2011-2020 and the Aichi Targets. It has five strategic goals which demand
every National Government to take effective and urgent action by developing a National
Biodiversity Strategies and Action Plans (NBSAPs). Those plans are expected to help the
government in implementing the Convention and bring positive impact on Biodiversity.
The updated document of Auditing Biodiversity: Guidance for Supreme Audit Institutions
was developed to add the original document the issues and knowledge upon the
aforementioned issues.



This project was co-led by the Audit Board of the Republic of Indonesia and Office of
Auditor General of Lesotho with the consultation of the Secretariat of Convention
Biological Diversity (CBD). | would like also to thank Tribunal de Contas da Unido (TCU) of
Brazil and the Office of the Auditor General of Canada as the previous co-leaders of the
original document published by WGEA in 2007. For they have made the work much easier
for us in updating the document.
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@ EXECUTIVE SUMMARY

Executive
Summary

Environmental degradation and habitat loss are growing concerns within the international
community; the loss of different species of animals, plants, and micro-organisms is
accelerating. Life on Earth depends on nature and humans need the diversity of nature for
important services such as food and water resources. Nature is also a source of economic
opportunities. Protecting biodiversity is in everybody’s interest and concern because its
loss could eventually lead to:

the extinction of species;
loss of genetic diversity;
the global spread of common plants and animals, and

major changes inthe way the ecosystems which are essential to humans (for example,
through provision of pharmaceutical products, food, timber and purification of air
and water) function.

The Strategic Plan for Biodiversity 2011-2020, adopted under the Convention on Biological
Diversity, recognizes five major direct threats to biodiversity:

habitat change: loss and fragmentation;
invasive alien species (bio-invasion);
overexploitation;

pollution and nutrient loading; and

climate change and global warming.



Other known threats include biotechnology, unsustainable agricultural methods,
desertification, and biopiracy. The lack of mainstreaming biodiversity into broader
policy frameworks and its implementation has been identified as the indirect threat for
biodiversity. When a country has not yet recognized the biodiversity values within their
national planning and development, it will put the ecosystem in risk. Economic growth
will put more pressure into the ecosystem if the society is lacking the awareness of
biodiversity.

In the 2005 Millennium Ecosystem Assessment, over 1,300 scientists from around the
world issued this sober warning:

The ability of the planet’s ecosystems to sustain future generations can no longer
be taken for granted. The loss of biodiversity, caused by habitat destruction,
pollution, invasive species, illegal hunting, overexploitation, and more, is occurring
at rates unprecedented in human history—at the global, regional, and local levels.
Humanity is, in essence, impairing the very foundation of our health and prosperity.
Governments have a key role to play in reversing these trends and in protecting our
natural heritage. So do environmental auditors.

Human activities are the main cause of biodiversity loss as stated in the Millennium
Ecosystem Assessment (MA) released in 2005, “Human activity is putting such strain
on the natural functions of Earth that the ability of the planet’s ecosystems to sustain
future generations can no longer be taken for granted.” Habitat fragmentation caused
by urbanization and agriculture and the overexploitation of resources lead to depletion
of species.

There are several ways to protect biodiversity from these threats. Protected areas, such
as national parks and conservation areas can be created. Individual endangered and rare
species can be protected in biodiversity “*hotspots”—areas with a high concentration of
those species. The conservation of biological diversity components outside their natural
habitats (for example, zoos for living animals and related species, botanical gardens for
plants, and gene banks for the preservation of species) can be used and may protect
species from extinction.

These activities are regulated by National Governments and they have put legislations,
policies, and programs in place to deal with biodiversity issues. Supreme Audit
Institutions (SAls) can therefore, play a major role in protecting biodiversity by auditing
their governments’ actions.

Because biodiversity is a broad and diverse subject area, selecting audits of biodiversity to
conduct can be challenging for SAls. Once the topic has been selected, it can be difficult
to know where to start, because there are many possible:

= scopes (for example, genetics, species, and ecosystems);
= threats (for example, habitat loss, pollution, and urbanization);and

= government's responses (for example, international conventions, national parks, and
environmental impact assessments).

The updated document has been developed to help auditors audit biodiversity; educate
auditors on the nature of biodiversity and the reason it has to be audited; describe the
major role that SAls can play, by auditing their government’s actions and reminding them
of their commitments; and present case studies to SAls to help them learn how others
have approached this audit topic, which involves large amounts of public funds.

The document has four main sections, three chapters and an introduction section at the
beginning of the document. An introduction chapter is written to give a highlight on what
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is happening worldwide regarding biodiversity and what have been done to protect it. In
Chapter 1, the topic of biodiversity is introduced and auditors are given useful information
on why they should audit biodiversity and how to go about it. In Chapter 2, the best way
to choose and begin audits of biodiversity was looked at, and it is described in detail in the
following four basic steps:

Step 1. Identify the country’s biodiversity and threats to it

Step 2. Understand the government'’s responses to these threats and the relevant
players.

Step 3. Choose audit topics and priorities.

Step 4. Decide on audit approaches: audit objectives and lines of enquiry.

Finally, in Chapter 3, readers will find 10 major biodiversity audit topics that have been
conducted by SAls in different countries around the world. For each topic, readers will
find the following:

Sources of potential audit criteria from international conventions, legislation,
policies, and programs including the latest adopted 2030 Agenda for Sustainable
Development;

The players involved;
Potential researchable questions; and

SAls’ audit experiences on biodiversity.

The chapter also includes the challenges faced by SAls and how to cope with these
challenges in auditing biodiversity. These audits demonstrate that each SAI can play a
major role in auditing their government’s commitment to protect biodiversity. .



Introduction

According to the Convention on Biological Diversity, biodiversity (or biological diversity)
is the variability among living organisms from all sources, including terrestrial, marine
and other aquatic ecosystems and the ecological complexes of which they are a part. This
includes diversity within species, between species, and in ecosystems.

Biodiversity is an area of growing concerns—no longer simply a topic for biologists. More
and more, the media is bringing biodiversity to the public’s attention.

Biodiversity is being lost at rates that are unprecedented in human history. The loss
of biodiversity (the number of species of animals, plants, and micro-organisms) is
accelerating rapidly, and it directly affects the structure of our ecosystems, natural world,
and lives. One of the challenges of maintaining biodiversity is the increasing demand for
biological resources caused by population growth and increased consumption. People all
over the world must understand the importance of ecosystems and the advantages of
biodiversity.

In 2017, at the 17" Meeting of the Working Group on Environmental Auditing (WGz1y),
members agreed to update the 2007 INTOSAIWGEA publication on Auditing Biodiversity:
Guidance for Supreme Audit Institutions as one of the project in Working Group on
Environmental Auditing’s (WGEA) 2017-2019 work plan.

These guidelines have been developed to help SAls audit biodiversity by:
= educating auditors on the nature of biodiversity and why it has to be audited,

= describing the major role SAls can play in auditing the actions of their governments
and reminding them of their commitments, and

= presenting case studies that will help SAls learn how others have approached this
audit topic, which involves large amounts of public funds.

INTRODUCTION @



INTRODUCTION

INTERNATIONAL AWARENESS OF
BIODIVERSITY

International awareness of the importance of protecting nature has existed since the
1950s. In 1972 in Stockholm, the world’s leaders gathered for the first time to discuss
environmental issues at the United Nations Conference on the Human Environment. This
conference focused on environmental matters and on the steps humans could take to
stop environmental degradation.

Since then, various international agreements that protect the environment have been
developed, some of them dealing with specific biodiversity issues. The first global
agreement, the Convention on Biological Diversity, dealing specifically with the
conservation and sustainable use of biodiversity was signed at the 1992 Earth Summit,
in Rio de Janeiro. The Conference of the Parties to the Convention on Biological Diversity
(CBD) recognized that biodiversity remains the living foundation for sustainable
development.

The CBD is complemented by two Protocols: the Cartagena Protocol on Biosafety,
adopted in 2000, which governs the international movement of Living Modified
Organisms (LMOs) and its Nagoya — Kuala Lumpur Supplementary Protocol on Liability
and Redress, as well as the Nagoya Protocol on Access and Benefit Sharing, adopted in
2010.

Apart of the CBD, several other international conventions also focus on biodiversity issues:
the Convention on Conservation of Migratory Species, the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (1975), the International Treaty
on Plant Genetic Resources for Food and Agriculture (2004), the Ramsar Convention
on Wetlands (1971), the World Heritage Convention (1972) and the International Plant
Protection Convention (1952), the International Whaling Commission (1946). These
agreements and their associated commitments are described further in next chapters.

Biodiversity-related conventions work to implement actions at the national, regional and
international level in order to reach shared goals of conservation and sustainable use. In
meeting their objectives, the conventions have developed a number of complementary
approaches (site, species, genetic resources and/or ecosystem-based) and operational
tools (e.g., programmes of work, trade permits and certificates, multilateral system for
access and benefit-sharing, regional agreements, site listings, funds).

With the adoption of the Agenda 2030 for Sustainable Development in 2015, biodiversity
is getting more attention than earlier years. Goal 14 — Conserve and sustainably use the
oceans, seas and marine resources for sustainable development- and Goal 15 — Protect,
restore and promote sustainable use of terrestrial ecosystem, sustainably manage forests,
combat desertification, and halt and reverse land degradation and halt biodiversity loss —
clearly state the importance of maintaining the biodiversity for sustainable development.
INTOSAI WGEA recognizes the importance of auditing SDGs through environmental
audit thus it develops another publication titled “Environmental Auditing and Sustainable
Development Goals: A Discussion Paper (2019)"

Audits of the implementation of these conventions are considered to important as they
are legally binding for countries that have agreed to become parties through ratification,
acceptance, approval or accession. Supreme Audit Institutions (SAls) could play crucial
role in evaluating whether the tools that their governments use have produced the
intended results.



More information on the audit of International Accords or Multilateral Environmental Agreements
(MEAs), see INTOSAI WGEA publication on “Auditing the Implementation of Multilateral
Agreements: Primer for Auditors (2010)" at https://wgea.org/media/2921/2010 wgea-unep primer-
for-auditing-implmementation-of-meas.pdf.

The Millennium Ecosystem Assessment (MA) released in 2005 evaluates the relationship
between human well-being and ecosystems. The MA is made up of many reports and
is the most comprehens ive analysis of existing data on the state of ecosystems and
biodiversity. Over 1,300 experts from g5 countries contributed to this report, which
highlights the main services and essential goods provided by ecosystems. This report
reached troubling conclusions:

At the heart of this assessment is a stark warning. Human activity is putting such
strain on the natural functions of Earth that the ability of the planet’s ecosystems to
sustain future generations can no longer be taken for granted. The provision of food,
fresh water, energy, and materials to a growing population has come at considerable
cost to the complex systems of plants, animals, and biological processes that make
the planet habitable. . . . Nearly two thirds of the services provided by nature to
humankind are found to be in decline worldwide. In effect, the benefits reaped
from our engineering of the planet have been achieved by running down natural
capital assets. . . . The degradation of ecosystems is already a significant barrier to
achieving the Millennium Development Goals (MDGs) agreed to by the international
community in September 2000.

In 2010, the CBD adopted the Strategic Plan for Biodiversity 2011-2020 including the
Aichi Biodiversity Targets. This was to respond the failure to achieve the 2010 target of
significantly reducing the current rate of biodiversity loss. Secretariat of CBD stated in
their Global Biodiversity Outlook 3' report that one of the main reasons why the 2010
targets failed to be achieved at the global level was the actions tended to focus more on
measures taken in responding the changes in the state of biodiversity or direct pressures
of biodiversity loss. (see picture below)

UNDERLYING
CAUSES

SISNOJdS3IY
SISNOJdS3IN

STATE OF
BIODIVERSITY

34d
1so0d

—
—

0LO0Z
0L0¢

BENEFITS FROM
ECOSYSTEM SERVICES

DIRECT
PRESSURES

1 Secretariat of the Convention on Biological Diversity. 2010. Global Biodiversity Outlook 3. Montréal, 94 pages.
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INTRODUCTION

The underlying causes of the biodiversity loss have not been addressed in a meaningful
manner for most part of the actions. These causes include demographic change,
economic activity, levels of international trade, per capita consumption patterns, cultural
and religious factors, also the scientific and technological change. In addition to that,
the actions have rarely suited the scale or the magnitude of the challenges addressed.
Further, direct pressures on biodiversity must continue to be addressed in order to ensure
that biodiversity is effectively conserved, restored, and wisely used. Also, actions must
be developed to address the underlying causes of biodiversity loss and to ensure that
biodiversity continues providing benefits for human wellbeing.

In the Global Biodiversity Outlook 42, published in 2014, Secretariat of CBD reported there
has been a significant progress towards meeting some components of the majority of
Aichi Biodiversity Targets. For example, the area-based component of Aichi Biodiversity
Target11aimingto conserve atleast 17 per cent of terrestrial and inland water as protected
areas and other area-based conservation measures, was considered to be on track to be
met in 2020. However, in most targets, this progress was not sufficient to achieve the
targets set for 2020. As some of the targets are strongly dependent on others, each of the
Aichi Biodiversity Targets cannot be tackled in isolation. Thus, the coherence between
the national — regional — and international policies regarding biodiversity is important in
achieving the targets by 2020.

IMPORTANCE OF PROTECTING
BIODIVERSITY

Life on Earth depends on nature. Humans need the diversity of nature for important
services, such as food and water resources. Nature is also a source of economic
opportunities. Protecting biodiversity is in everybody’s interest and concern.

Until recently, humans have not appreciated that ecosystems are fundamental to
supporting life. For example, deforestation has made it clear what a critical role forests
play in regulating water cycles. Biodiversity guarantees the stability of ecosystems.
Removing one species can affect the entire food chain and ecosystem.

Many ecosystem services and their underlying biodiversity are neither widely recognized
nor adequately valued in economic terms, despite their significant economic value. For
instance, according to recent estimates:

= wild pollinators, along with managed populations, enhance global crop production
by $235 billion to $577 billion annually;

= the value of biodiversity in maintaining commercial forest productivity is estimated
at US$166 — 490 billion per year, which is more than twice the cost of implementing
effective global conservation measures (estimated at below US$80 billion annually);

= byinvesting money into protecting watersheds that act as sources for drinking water,
one in six cities globally (approximately 69o cities serving over 433 million people
globally) has the potential to fully offset conservation costs through water treatment
savings alone.

Recently, natural disasters have shown that human lives could have been saved and
damage reduced if ecosystems had been better managed. According to recent estimates,
protecting coastal wetlands could save the insurance industry $52 billion annually through
reducing global flood damage loss. For flood damages by hurricane Sandy in the United
States, a 2017 study estimates that temperate coastal wetlands reduced flood heights

2 Secretariat of the Convention on Biological Diversity. 2014. Global Biodiversity Outlook 4. Montréal, 155 pages.



and thus avoided over US$625 million in flood damages across 12 affected coastal States,
from Maine to North Carolina. Wetlands reduced flood damages by 11% on average
across the 12 States included in the study.

Ecosystemservices could be assessed using several tools developed by experts. Neugarten
et al (2018)° mentioned several tools that commonly used to assess ecosystem services
as follow:

a.  Written step-by-step tools

1. Ecosystem Services Toolkit (EST);

2. Protected Areas Benefits Assessment Tool (PA-BAT);

3. Toolkit for Ecosystem Service Site-based Assessment v.2.0 (TESSA)
b. Computer-based modeling tools

1. Artificial Intellegence for Ecosystem Services (ARIES);

2. Costing Nature v.3 (C$N);

3. Integrated Valuation of Ecosystem Services and Tradeoffs 3.4.2 (INVEST);

4. Multiscale Integrated Models of Ecosystem Services (MIMES);

5. Social Values for Ecosystem Services (SolVES);

6. WaterWorld v.2 (WW).

Full description and case studies of each tools could be found in IUCN report on"Tools
for measuring, modeling, and valuing ecosystem services”. The document is available for

accessed at https://portals.iucn.org/library/sites/library/files/documents/PAG-028-En.pdf
AUDITS OF BIODIVERSITY

Along this past 10 years, the Guidance has been a good reference for Supreme Audit
Institutions (SAls) in auditing Biodiversity topic. Based on the WGEA Database, there
have been approximately 133 audit reports performed by SAls in the field of Biodiversity
since 2007 until 2015. The audits were performed by SAls worldwide and showed
how significant the topic is to the National Governments. Any audit that touches on
ecosystems, watersheds, forests, agricultural practices, marine environments, and
other such topics, could be considered an audit of biodiversity. These audit reports have
helped the national governments in evaluating their strategies and actions with regard
to biodiversity. Recent audit performed by SAI of China on the implementation status
of major policies of biodiversity conservation and sustainable natural resources use has
helped the Government of China to achieve one component of the Aichi Biodiversity
targets. China government has completed the target of 17 per cent land area as protected
areas before the year of 2020. More case studies about the variety of audits of biodiversity
will be illustrated in Chapter 3.

3 Neugarten, R.A,, Langhammer, P.F,, Osipova, E., Bagstad, K.J., Bhagabati, N., Butchart, S.H.M., Dudley, N., Elliott, V.,
Gerber, L.R., Gutierrez Arrellano, C., Ivani¢, K.-Z., Kettunen, M., Mandle, L., Merriman, J.C., Mulligan, M., Peh, K.S.-H.,
Raudsepp-Hearne, C., Semmens, D.J., Stolton, S., Willcock, S. 2018. Tools for measuring, modelling, and valuing ecosystem
services: Guidance for Key Biodiversity Areas, natural World Heritage Sites, and protected areas. Gland, Switzerland: IUCN. x
+70pp.
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CONTENT AND STRUCTURE OF THE
DOCUMENT

This paper is a guidance document for SAls, and it is divided into three chapters. The first
chapter:

provides background on biodiversity and will be particularly useful for readers who
are new to the subject,

defines the scope of biodiversity,

describes the main concerns related to biodiversity and the main threats to
biodiversity and their causes, and

explains why it is important to protect biodiversity and how it can be done.

The second chapter describes an approach for choosing and designing audits of
biodiversity. The four steps in this chapter will help auditors choose and prioritize
biodiversity audit topics for their countries.

Finally, the third chapter contains case studies conducted by SAls around the world. It is
divided into 10 sections, covering the most common biodiversity topics that SAls audit.
Each section contains background information on the issue and describes international
conventions and potential audit approaches that are supported by actual case studies
from around the world.



Chapter 1

Background on

Biodiversity

Protecting nature means protecting the environment and biodiversity. The environment
is a system that is connected and interdependent. Anything that has an impact on one
part of the environment can affect the whole environmental system and its biodiversity.

WHAT ISTHE SCOPE OF BIODIVERSITY
AND WHAT ARETHE MAIN CONCERNS?

The accelerating loss of biodiversity is a key concern for many reasons. Losses could
eventually lead to the extinction of species, reduced genetic diversity, and global spread
of common plants and animals—all of which could lead to major changes in the way the
ecosystems function.

Biodiversity is a complex subject. It has many facets and can be described in many ways.

Exhibit 1. What is biodiversity?

Whatis |
biodiversity? |

polyphylla (Source: http://ls.geoview. |nfo[|esothos national ﬂower319012359), cYeIIow Trumpet (Costus spectabilis (Fenzl)
K.Schum.)  (Source:  https://worldoffloweringplants.com/costus-spectabilis-yellow-trumpet/); ~d.  Beaver  (Castor)
(Source: http://helonational.com/national-animal-of-canada/); e. Komodo (Varanus komodoensis) (Source: https://www.
goodnewsfromindonesia.id/2018/04/20/8-fakta-menarik-komodo); f. Jaguar (Panthera onca) (Source: http://helonational.com/
national-animal-of-brazil/); g. Cendrawasih Kuning Besar (Paradisaea apoda) (Source: https://pacebro.com/2018/07/ini-7-jenis-
burung-cendrawasihy).
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Genetics

Genetics refers to the chromosomes, genes, and deoxyribonucleic acid (DNA) that
determine the uniqueness of each individual and species. Colour, size, and resistance
to disease are all manifestations of genetic diversity. Genetic variation is important for
maintaining fitness and adaptability of species to environmental change.

Concerns about the loss of genetic diversity. The loss of genetic diversity, therefore,
could lead to the extinction of species. For example, only two species of rice are cultivated
worldwide despite the existence of 120,000 genetically distinct varieties. It is important
to conserve those distinct varieties because interbreeding of varieties can increase
productivity by reducing the loss from pests and pathogens. A reduced population and
an impoverished gene pool leave the remaining species more susceptible to disease.
For example, some African cheetahs are at risk because the size of their populations has
reduced, and they are likely to inbreed.

Currently, a third of the 6,500 breeds of domestic animals are threatened with extinction,
due in part to modern farming practices and varieties. Genetic resources have been lost,
because modern farmers often farm a small number of crop and animal varieties instead
of locally adapted ones. The failure of one variety can have direct consequences on food
security.

Species

Species are organisms that are capable of breeding and producing viable offspring. They
are grouped into kingdoms of living organisms. Scientists have identified about 1.74
million of the world’s species. According to the scientists, up to 100 million species may
be still unknown, many of which are likely to come and go without being catalogued.

Exhibit 2: Kingdoms and their species (2018)*

Kingdoms Number of species

Animals 1,205,336
Archaea 337
Bacteria 9,982
Chromista 23,428
Fungi 135,110
Plants 364,099
Protozoa 2,686
Viruses 3,186
Total 1,744,204

Source: Catalogue of Life (2018)

Concerns about species extinction. Eventhough extinction (such asthat of the dinosaurs)
is a natural process, human activities have dramatically accelerated the current rate of
decline. According to some estimates, the current rate of extinction is 1,000 times the
natural rate. Human activities over the last 5o years are responsible for the sixth largest
extinction event in the history of the Earth—the greatest since the dinosaurs disappeared
65 million years ago. These activities include

4 Source: Catalogue of Life —available at: http://www.catalogueoflife.org/annual-checklist/2018/info/totals
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= destruction of natural habitats,
= illegal hunting,

= and

= overexploitation of resources.

Extinction raises specific concerns because it is irreversible. Habitat destruction is the
main reason that most species become extinct.

Invasive alien species can have a devastating impact on native animals and plants, as they
cause other species to become extinct and affect natural and cultivated ecosystems. They
can transform the structure and composition of species in ecosystems, by repressing or
excluding the native ones. For example, invasive alien species are endangering 8o percent
of the threatened species in the Fynbos biome of South Africa.

Climate change also plays an important role in affecting the species composition which
leads to local extirpation. For example, sea turtle which is an excellent example of species
thathasadistinctsensitivity to climatic condition. Higherincubationtemperaturesyielding
more females while lower temperatures yielding more males. Warmer temperature in the
Pacific regions (Great Barrier Reef) could reduce the number of male sea turtle offspring
and threatens turtle populations®.

Every year, the International Union for Conservation of Nature and Natural Resources
(IUCN) assesses the status of threatened species and publishes the Red List of Threatened
Species. The number and percentage of threatened species in the 2018 Red List are listed
in Exhibit 3— more than 26,000 species of animals and plants are threatened.

Exhibit 3. The 2018 IUCN Red List of Threatened Species

Organisms (by Group) Estimated Number of Number of Species Number of Threatened

9 Y P Described Species Evaluated in 2018 Species in 2018

Vertebrates 69,537 47,470 8,442
Mammals 5,692 5,692 1,219
Birds 11,126 11,126 1,492
Reptiles 10,793 7,127 1,307
Amphibians 7,926 6,722 2,092
Fishes 34,000 16,803 2,332
Invertebrates (including Insects, Molluscs etc) 1,305,250 21,886 5,040
Plants (Mosses, Green and Red Algaes) 310,442 27,514 13,299
Fungi and Protist (Mushroom, Lichens) 52,280 81 59
Total 1,737,509 96,951 26,840

Source: https://newredlist.iucnredlist.org/

The percentage of threatened species is high for mammals because there is more
information about them than about other groups. The percentage of threatened
invertebrates may,in fact, be much higher. The Red List also classifies the species that
are at higher risk of global extinction (critically endangered, endangered, and vulnerable).

5 Michael P. Jensen, Camryn D. Allen, Tomoharu Equchi, lan P. Bell, Erin L. LaCasella, William A. Hilton, Christine A.M.
Hof, Peter H. Dutton. Environmental Warming and Feminization of One of the Largest Sea Turtle Populations in the
World. Current Biology, 2018; 28 (1): 154 DOI: 10.1016/j.cub.2017.11.057
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The annual trade in international wildlife is estimated to be worth billions of dollars and
to include hundreds of millions of plant and animal specimens. The trade is diverse and
includes live animals and plants and a vast array of products derived from them, including
food, leather goods, wooden musical instruments, timber, souvenirs, and medicines.
Some animal and plant species are heavily harvested to satisfy this trade. Together with
other factors, such as habitat loss, this trade may deplete populations and even lead
some species to extinction.

Habitat
Habitat refers to the complex of environmental conditions, necessary for one organism
to pass its life cyce. Habitats are usually classified as terrestrial, freshwater, or marine
(Exhibit 4).

Exhibit 4. Terrestrial habitats make up a small proportion of the
planet

Desert 20%

Terrestrial
30%

Grassland 40%

Earth’s Surface Terrestrial Habitats

(Freshwater represents about one percent of the Earth'’s surface. It is not represented on
this graphic.)

NOTE: Data for terrestrial habitats may vary, depending on the information source (for
example, some researchers classify the savannah as forest while others classify it as
grassland).

Terrestrial habitats include:

= Forest. According to FAO®, in 2015, an estimated 3,999 million hectares—
approximately 30.6 percent of the world’s land mass—was forested: 93 percent
was natural forest and 7 percent was planted. Estimated to contain half
the world’s total biodiversity, natural forests have the highest diversity and
endemism (species restricted to a certain area) of all ecosystems.

*  Grasslands. Grasslands once occupied 40 percent of the world’s land mass.
Today, many are being cultivated, including the prairies of North America, the
pampas of South America, the steppes of Europe, and the savannah of East
Africa.

6  FoodandAgriculture Organization of the United Nations (FAQ).2016.Global Forest Resources Assessment 2015: How are the

world’s forests changing? Second edition. Available at: http://www.fao.org/forest-resources-assessment
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= Deserts. Deserts are defined as land where evaporation exceeds rainfall (for
example, the Sahara and Namib in Africa and the Gobi in India). They may range
from being extremely arid (dry) to having sufficient moisture to support life.
Species that can survive the intense heat and arid conditions have adapted
through natural processes.

=  Tundra.Tundrais the coldest of all habitats. There are two types of tundra: arctic
and alpine. The arctic tundra is around the North Pole and extends south to the
coniferous forests in the boreal forest. Tundra is also present around Antarctica
and on some islands in the southern Ocean (for example, South Orkneys). The
alpine tundra is at high altitudes on mountains, above the tree line.

Freshwater habitats. These include diverse communities found in lakes, rivers, and
wetlands— and cover only about one percent of the Earth’s surface. Nonetheless, they
are highly diverse and contain a large number of the world'’s species. The majority of the
world’s human population lives near and depends on freshwater environments for water,
food, and employment.

Marine habitats. The marine (ocean) environment covers 70 percent of the Earth’s
surface thus it is considered as the largest habitat on earth. In some places, it is nearly
11,000 metres deep’; although the average depth is about 4,000 metres.

All of the Earth’s seas (salt water) are connected through currents, dominated by waves,
and influenced by tides. Plant life (phytoplankton) is considerably less dense in the water
than on the Earth’s land surface, because it can only survive in water that is lit by the sun
(a depth of 100 metres)—which is a small portion of the total volume.

Coastal and marine habitats are among the most productive in the world. They include
terrestrial areas (for example, sand dunes), areas of brackish water, near-shore coastal
areas, and open ocean areas. There are more than 1.6 million kilometres of coastline
worldwide.

Concerns about biotic uniformity. Across the globe, animals and plants that can tolerate
human activities are replacing distinct, regional species. Changes in land use can break
up habitats and create uniformity in the landscape, which leads to less variety in types
of animals and plants. This uniformity, also called homogenization, is partly the result of
global transport and trade that leads to the introduction of invasive species.

Ecosystems
An ecosystem

= s defined as a system of interrelationships, interactions, and processes between
plants and animals (including humans) and their physical environment;

= isamore comprehensive concept than a simple habitat; and includes the habitat, its
organisms, their interactions, and other factors—for example, nutrients, energy, and
water cycles.

Humans derive many essential goods from ecosystems including seafood, animals,
fodder (food for animals), firewood, timber, and pharmaceutical products. Millenium
Ecosystem Assessment report (2005)® mentioned four major categories of ecosystem
services as follow:

7  Hadal/Hadopelagic zone is the deepest region of the ocean lying within oceanic trenches. It could range from 6,000 to
11,000 metres (20,000-36,000 ft).

8  Ecosystems and Human Well-Being Synthesis report (2005) available at http://www.millenniumassessment.org/
documents/document.356.aspx.pdf .
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Provisioning Services. These are the products obtained from ecosystems, including:

= Food. This includes the vast range of food products derived from plants, animals, and
microbes.

= Fiber. Materials such as wood, jute, cotton, hemp, silk, and wool.
= Fuel. Wood, dung, and other biological materials serve as sources of energy.

= Genetic resources. This includes the genes and genetic information used for animal
and plant breeding and biotechnology.

= Biochemicals, natural medicines, and pharmaceuticals. Many medicines, biocides, food
additives such as alginates, and biological materials are derived from ecosystems.

= Ornamental resources. Animal and plant products, such as skins, shells and flowers
are used as ornaments and whole plants are used for landscaping and ornaments.

= Freshwater. People obtain freshwater from ecosystems and thus the supply of
freshwater can be considered a provisioning service. Freshwater in rivers is also a
source of energy. Because water is required for other life to exist, however, it could
also be considered a supporting service.

Regulating Services. These are the benefits obtained from the regulation of ecosystem
processes, including:

= Airquality regulation. Ecosystems both contribute chemicals to and extract chemicals
from the atmosphere, influencing many aspects of air quality;

= Climate regulation. Ecosystems influence climate both locally and globally. For
example, at a local scale, changes in land cover can affect both temperature and
precipitation. At the global scale, ecosystems play an important role in climate by
either sequestering or emitting greenhouse gases.

= Waterregulation. The timing and magnitude of runoff, flooding, and aquifer recharge
canbestrongly influenced by changesin land cover, including, in particular, alterations
that change the water storage potential of the system, such as the conversion of
wetlands or the replacement of forests with croplands or croplands with urban areas.

= Erosion regulation. Vegetative cover plays an important role in soil retention and the
prevention of landslides.

= Water purification and waste treatment. Ecosystems can be a source of impurities
(e.g., in fresh water) but also can help to filter out and decompose organic wastes
introduced into inland waters and coastal and marine ecosystems and assimilate and
detoxify compounds through soil and sub-soil processes.

= Disease regulation. Changes in ecosystems can directly change the abundance of
human pathogens, such as cholera, and can alter the abundance of disease vectors,
such as mosquitoes.

= Pestregulation. Ecosystem changes affect the prevalence of crop and livestock pests
and diseases.

= Pollination. Ecosystem changes affect the distribution, abundance, and effectiveness
of pollinators.

= Natural hazard regulation. The presence of coastal ecosystems such as mangroves and
coral reefs can reduce the damage caused by hurricanes or large waves.
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Cultural Services. These are the nonmaterial benefits people obtain from ecosystems
through spiritual enrichment, cognitive development, reflection, recreation, and
aesthetic experiences, including:

= Cultural diversity. The diversity of ecosystems is one factor influencing the diversity
of cultures.

= Spiritual and religious values. Many religions attach spiritual and religious values to
ecosystems or their components.

= Knowledge systems (traditional and formal). Ecosystems influence the types of
knowledge systems developed by different cultures.

= Educational values. Ecosystems and their components and processes provide the
basis for both formal and informal education in many societies.

= Inspiration.. Ecosystems provide a rich source of inspiration for art, folklore, national
symbols, architecture, and advertising.

= Aesthetic values. Many people find beauty or aesthetic value in various aspects of
ecosystems, as reflected in the support for parks, scenic drives, and the selection of
housing locations.

= Socialrelations. Ecosystems influence the types of social relations that are established
in particular cultures. Fishing societies, for example, differ in many respects in their
social relations from nomadic herding or agricultural societies.

= Sense of place. Many people value the «sense of place» that is associated with
recognized features of their environment, including aspects of the ecosystem.

= Cultural heritage values. Many societies place high value on the maintenance of either
historically important landscapes («cultural landscapes») or culturally significant
species.

= Recreation and ecotourism. People often choose where to spend their leisure time
based in part on the characteristics of the natural or cultivated landscapes in a
particular area.

Supporting Services. Supporting services are those that are necessary for the production
of all other ecosystem services. They differ from provisioning, regulating, and cultural
services in that their impacts on people are often indirect or occur over a very long time,
whereas changes in the other categories have relatively direct and short-term impacts on
people. (Some services, like erosion regulation, can be categorized as both a supporting
and a regulating service, depending on the time scale and immediacy of their impact on
people).

= Soil Formation. Because many provisioning services depend on soil fertility, the rate
of soil formation influences human well-being in many ways.

= Photosynthesis. Photosynthesis produces oxygen necessary for most living
organisms.

= Primary Production. The assimilation or accumulation of energy and nutrients by
organisms.

= Nutrient cycling. Approximately 20 nutrients essential for life, including nitrogen
and phosphorus, cycle through ecosystems and are maintained at different
concentrations in different parts of ecosystems.

= Watercycling. Water cycles through ecosystems and is essential for living organisms.”
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Destroying ecosystems has a significant impact on biodiversity that, in turn, affects
how the ecosystem functions. The process is complicated and varies with each type of
ecosystem. Certain key species are fundamental to maintaining certain ecosystems. For
example, the beaver is considered a key species in the Boreal forest; it plays a major role
in creating new habitats, by cutting down trees and creating ponds.

Recently, ecosystems such as wetlands, forests and coast could provide cost-effective
natural buffers against disasters and the impacts of climate change. This is known as
the ecosystem-based approach disaster risk reduction (DRR). The protection of the
ecosystem could also increase the resilience of the vulnerable people of natural hazards
such as droughts, hurricanes, and earthquakes (IUCN,2017°). For example, a mangrove
forest in the coastal areas could function as the habitat of fishes while in the same time it
protects the people living in the coastal area from high-tide waves or even tsunami.

Concerns about changes in ecological functions. The loss of biodiversity can disrupt
the way ecosystems function, making them more vulnerable to shocks and disturbances,
which makes them less resilient and less able to supply humans with necessary resources.

When populations are reduced, there may be an important impact on the functioning of
theirecosystem. For example, reducing the wolf population in the United States increased
the number of deer grazing in sensitive areas. Park managers are now reintroducing
wolves to try to regain an ecological balance.

Invasive species are one in a chain of factors that affect ecosystems by competing with,
and often winning against, native species for food and resources. However, it is not
easy to determine their overall impact. Recently, the rate and risk associated with the
introduction of an invasive species have increased significantly because

= human population growth and environment-altering activities have escalated
rapidly; and

= increasing travel, trade, and tourism have raised the likelihood of species being
spread.

Food chains

Food chain is described as an arrangement of the organisms of an ecological
community according to the order of predation in which each uses the next usually
lower member as a food source™. The usual order of a food chain is sunlight, plants,
herbivore, omnivore and/or carnivore. There are millions of food-chains exist around the
world. Food chains that are related within an ecosystem form a food web. A closed food-
chain cycle creates a sustainable balance in the nature. Any interference that occurs in
one of the links might break the food-chain cycle. Despite these interferences may come
from several sources, most of them come from humans and their activities.

For example, within a forest ecosystem, there are many types of carnivores which are
considered wild animals. Thus, sometimes when their habitats are destroyed, there is
a high possibility that they will look for their food in the surrounding areas like villages.
Reports how the villagers in India, Eastern Africa, and Western Canada have to deal
with wild animals carnivores that attack their livestocks™. This shows that carnivores
are an important part of biodiversity as they regulate herbivore populations. Thus, the
herbivores do not eat any specific plants to extinction.

9 International Union for Conservation of Nature. 2017. Annual Report 2016. Full report is available at: https://www.iucn.org/
about/programme-work-and-reporting/annual-reports

10 Merriam-Webster Dictionary definition on food chain available at https://www.merriam-webster.com/dictionary/food%20
chain

11 More on food chains can be seen at https://www.cbd.int/ibd/2008/youth/3.shtml.
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WHAT ARETHE MAINTHREATSTO
BIODIVERSITY?

The Millennium Ecosystem Assessment recognizes five major threats to biodiversity:

= habitat change: loss and fragmentation;

= invasive alien species (bio-invasion);

= overexploitation;

= pollution and nutrient loading; and

= climate change and global warming.

Other threats include biotechnology, agricultural methods, desertification, biopiracy,
and illegal trade of species. These threats and their causes are summarized in Exhibit 5.
Human activities are the main cause of biodiversity loss. Habitat fragmentation, caused
by urbanization and agriculture and the overexploitation of resources, leads to depletion
of species. Because these activities are regulated by government, Supreme Audit
Institutions (SAls) can play a major role in auditing government’s actions.

Exhibit 5. Main threats to biodiversity and their causes and

Threats to biodiversity

Habitat loss and
fragmentation

consequences

Causes

Change in land-use and transformation caused by

agriculture,

urbanization,

forestry,

physical modification of river courses or water
withdrawal from rivers,

damage to sea beds due to trawling, and
Construction of big infrastructure.

Consequences

Decline in distribution, size, and genetic diversity of species
Possible conflict with humans —i.e. carnivores who lost their

home will attack human and the animal livestocks.

Some habitats such forests and wetlands play crucial roles
in disaster risk reduction. Removing these means higher
disaster risks for human and other species well-being.

Invasive alien species:
Bio-invasion

Introduction of (non-native) alien species
(intentional and accidental dispersal by human
activities). Especially increased mobility and
globalization of trade and tourism.

Climate change — global warming

Marine transport (ballast water)

Native species threatened or extinct through predation,

competition, parasitism and hybridization

Some alien species that are vectors for infectious disease

can also directly affect human health

Indirect effects on ecosystems as they may change the

hydrology system, fire regimes, nutrient cycling, and
migration patterns for migratory species

In most cases, invasive species come with high monetary
cost for causing environmental damage and crops losses.

Overexploitation
(especially overfishing)

Increased demand and harvesting above or near
maximum sustainable levels

Unsustainable management of ecosystems
lllegal practices (logging, fishing, and poaching)

Collapse of fisheries and other resources

A dysfunction in the food chain — uncontrollable number of

species in the lower trophic level of the food chain
In the case of forest, overexploited wood resources

reduces the forest cover which in the end affecting global

temperature and human well-being.

Pollution and nutrient
loading

Discharge and runoff (from agriculture and
industry),

Lack of proper wastewater treatment (for
towns and industry),

Over-consumption or misuse of agricultural
fertilizers and pesticides,

Light pollution from from artificial lighting in
the biosphere.

Pollutants: disease or death of aquatic populations and

affected the human well-being

Nutrient loading: algae blooms and dense flora leading to
oxygen depletion and mass mortality of fish and bottom-

dwelling organisms

Light pollution has a great impact on light-sensitive species
and genotypes also the nocturnal pollinators such as moths

and bats

Climate change and
global warming

Changes in human population, lifestyle and
consumption patterns

Changes in the distribution of species, population size, and
reproduction timing or migration events and an increase in

the frequency of pest and disease outbreaks

Major episodes of coral reefs being bleached due to higher

water temperatures at surface level

Some species that already vulnerable are likely to become

extinct
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Threats to biodiversity Causes

lllegal trade of species Trade of some species for economic benefits

Consequences

Many species are threatened to extinction
A dysfunction in the food chain — uncontrollable number of
species in the lower trophic level of the food chain

Biotechnology Genetically modified organisms (GMO):
e accidental release
e cross-border trade

Potential adverse effects of GMOs on wild species
Potential adverse effects on biodiversity if GMOs are
released into the environment (for example, GMOs
commingling with native species)

In the case of biotechnology for agricultural crops, there is
potential decrease in overall genetic diversity because the
breeding programs will focus on the high value cultivar

Unsustainable Human may use agricultural and aquaculture
Agricultural and practices that do not respect biological diversity
aquaculture practices

Some species can be threatened and deforestation - due to
habitat loss from forests into agricultural field
Unsustainable practice of agriculture may reduce the
ecosystem’s ability to serve its function such water quality
maintenance, nutrient cycling, erosion control, and carbon
sequestration

Desertification Overgrazing, deforestation, and climate change

Decreased ecosystem’s ability to support biodiversity
Possible extinction of some vulnerable species.

Biopiracy Foreign entities using indigenous biomedical
knowledge without offering compensation

Lack of incentive for the conservation and sustainable use of
biodiversity resources

Habitat loss and fragmentation

The most effective way to conserve biodiversity is to prevent the degradation of habitats.
According to International Union for Conservation Union (IUCN), habitat loss is the main
threat to 85 percent of the species on the IUCN Red List.

Studies reveal that urbanization (clearing land for development), deforestation and
agricultural expansion have dramatically accelerated habitat loss. Marine and coastal
ecosystems have been degraded or altered by changes in land use and habitat destruction
(development, tourism, fisheries, deforestation, mining and aquaculture).

Fragmentation refers to the division (from natural causes, road construction or other
human activities) of large areas of habitat into smaller patches. Fragmentation makes
it difficult for isolated species to maintain large enough breeding populations to ensure
their survival. It also diminishes the quality of the remaining habitats.

Inland water ecosystems can be physically altered and destroyed by dams and reservoirs,
and by introducing water, drainage, canal and flood-control systems.

For audit case studies on this topic, see Chapter 3.

Invasive alien species

Introduced, alien, or exotic species are plants, animals, or micro-organisms that have
been introduced outside their natural distribution (past or present) intentionally or
accidentally through human activities. Not all alien species are harmful, and many have
been introduced intentionally for the benefits they offer. However, invasive alien species
can

= cause disease in or prey upon native plants and animals;

= change local habitat, making it inhospitable to native species; or
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= reproduce faster than native species and crowd them out by inhabiting their space
and eating their food.

= some alien species that are vectors for infectious disease can also directly affect
human health

= Indirect effects on the of change migration patterns for migratory species

= In most cases, invasive species come with high monetary cost for causing
environmental damage and crops losses.

Experts have concluded thatinvasive species are the second greatest cause of biodiversity
loss and that they could lead to local extinction of species.

The World Conservation Union’s list of the 100 worst invasive alien species includes purple
loosestrife, leafy spurge, Japanese knotweed, green crab, spiny water flea, common carp,
rainbow trout, and rats. Since the 17" century, invasive species have contributed to nearly
40 percent of animal extinctions, for which the cause is known. Annual environmental
losses caused by pests introduced to the United States, the United Kingdom, Australia,
South Africa, India, and Brazil have been calculated at over US$100 billion.

The most common way species are introduced is through ballast water from ships that
transports an estimated 3,000 species of animals and plants every day. An example is
the zebra mussel, which threatens the ecosystem of the Great Lakes in Canada and the
United States by consuming the plankton that is the main food for many fish.

For audit case studies on this topic, see Invasive species, in Chapter 3.

Overexploitation of resources
With the world population currently at more than six billion people, there is an increasing
need for living space and food.

Traditional methods of harvesting natural resources are being replaced by intensive
technologies, often without controls to prevent overexploitation. Forestry is a major
source of income for some countries, but it can cause the extinction of many species if it
is not managed properly.

Although seafood is the primary source of protein for many coastal peoples, (especially
the poor), they have not been the main factor in the demise of the global fishery. Much of
the global catch is for luxury foods or is processed into livestock feed. As the top predators
are depleted, progressively smaller or alternative species are being taken. Some fishing
equipment (for example, equipment used for bottom trawling) and destructive fishing
practices (for example, blast fishing) can be threats to marine species. The threats include
entanglement and drowning in fishing nets (for example, of dolphins and sea turtles).

With regard to preventing overexploitation of fishery resources, a sustainable fisheries
management has been encouraged to be performed by countries. Goverments have been
encouraged to govern its fishery sector with more sustainable perspective and relevant
with the international agreements. More on the information of sustainable fisheries
management audit see INTOSAI WGEA publication of “Auditing Sustainable Fisheries
Management: Guidance for Supreme Audit Institutions” (2010) at link as follow https://
wgea.org/media/2923/2010 wgea fisheries management as web.pdf.

In addition, illegal exploitation of resources (illegal logging, fishing, poaching) can add an
additional burden on the environment and its biodiversity.

For audit case studies on this topic, see Freshwater habitats and their resources, and
Forest resources, in Chapter 3.
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Pollution and nutrient loading

Pollutants affect the health of species directly (for example, when they breathe) or
indirectly (for example, when they eat). Pollutants drift with prevailing water and air
currents and are often deposited far from their original source or across geopolitical
borders. Pollutants such as pesticides or chemicals directly affect the food chain.

Fertilizers suchasnitrogen, sulphur, and phosphorusthatincrease agricultural productivity
run off into natural ecosystems and cause nutrient loading. Excessive nutrients negatively
affect the ecosystems’ nutrient cycles, their functioning, and, ultimately, the species they
contain. Species that need low levels of nitrogen, such as temperate grasslands, are
particularly vulnerable.

Eutrophication (the depletion of oxygen from an environment due to over-dense flora),
nutrient pollution, and sewage are threats to freshwater and marine ecosystems, as they
threaten the survival of many aquatic organisms.

Pollution (including eutrophication and oil spills) in water and on land significantly
threatens the health of species and contributes to the destruction of biodiversity. These
threats must be handled through international co-operation.

Recently in 2015, a report made by the US Department of Agriculture (USDA) state that
some pollutants under high concentrations can damage leaves (e.g. SO2, NO2, O3),
particularly on sensitive tree species. Further, it also stated that particulate trace metals
can be toxic to plant leaves. The accumulation of particles on leaves also can reduce
photosynthesis by reducing the amount of light reaching the leaf.

For audit case studies on this topic, see Marine habitats and their resources, in Chapter 3.

Climate change and global warming
Many animals, plants, and their communities survive and prosper in areas where they are
best adapted to the climate. They are affected by even small changes in the climate.

The Earth is warming faster than at any time in the past 10,000 years. In its fourth
assessment report (2007), the Intergovernmental Panel on Climate Change (IPCC)
determined that

= the Earth’s mean surface temperature increased by 0.74 degrees Celsius over the last
century,

= the 1990s were warmest on record so far,
= some precipitation patterns have changed, and
= the global sea level has risen by an estimated 17 centimetres during the 20™ century.

Studies show that climate change has a significant impact on biodiversity—leading
to the extinction of species and the destruction of habitats. According to UN report on
Sustainable Development Goals (2017), corals, amphibians and cycads are in serious
decline due to climate change. Corals bleaching, driven by climate change, has affected
the health of coral reefs worldwide and it could disappear completely by 2050.

Recently ratified Paris Agreement has strengthened the countries’ commitment to
decrease the negative impacts of climate change especially to biodiversity. Paris
agreement (2015) noted the importance of ensuring the integrity of all ecosystems
including oceans, and the protection of biodiversity when taking action to address climate
change.
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Globalwarming canresultinariseinthe sealevel, which may threaten vulnerable habitats,
including mangroves, coral reefs, and coastal wetlands. Recent empirical evidence and
predictive modelling studies show that climate change will speed up the decline of certain
populations. Changing wind patterns, ocean currents, pH levels, and temperatures affect
oceanographic processes and affect marine biology in ways that have not been quantified
in models. To study more on how SAls could perform an audit on climate change efforts,
see INTOSAIWGEA publication on “Auditing the government efforts to adapt to climate
change and ocean acidification in the marine environment”12. Another publication,
INTOSAI WGEA Guidance on “Research Paper on Potential Criteria for Auditing Climate
Change Adaptation — Strengthening Resilience and Adaptive Capacity to Climate-related
Hazards (2019)"” could also be a good reference on how SAls could audit its governments’
in strengthening resilience and adaptive capacity to climate-related hazards and natural
disasters and implement the Sendai Frameworki3 Chart for Disaster Risk Reduction
2015-2030.

Illegal trade of species
Another threat to biodiversity is the illegal trade of animal and plant species. Species are
exported for a variety of reasons. For example:

= some plants and animals are exported for medical purposes,

= other plants and animals are exported for collections (for example, orchids),
= fish are exported for aquarium markets, and

= birds are exported as pets (for example, parrots).

Exporting these species is only considered illegal under certain circumstances. However,
the export of some species—often those that are believed to cure diseases or enhance
health (for example, some people believe that the horn of a rhinoceros can be used to
improve one’s health)—is always illegal.

In many countries, the trade of species can boost the economy. However, exporting some
species could threaten their survival.

To address this issue, many countries signed an international agreement in 1975: the
Convention on International Trade in Endangered Species of Wild Fauna and Flora.
For more information on this convention and for audit case studies on this topic, see
Endangered species, in Chapter 3.

Biotechnology

Advances in biotechnology have made it possible to transfer genes from one species to
another. Genetic modification could help provide more food for the growing population.
However, this technology is still relatively new and many scientists are concerned
about its potential side effects on human health (for example, food allergies) and on
the environment (for example, biodiversity risks). In particular, genetically modified
organisms (GMOs) that are accidentally released into the natural environment could
affect biodiversity by reproducing (mating) with native species and causing a reduction
in genetic diversity. For example, if the modified genes made them stronger than native
species, individual species with the introduced genes could successfully compete for
resources with native species and may eliminate the natural genetic diversity.

12 Linkto the publication: https://wgea.org/media/s372/wgea marine isbn-ok.pdf.
13 More information on Chart of the Sendai Framework for Disaster Risk Reduction 2015-2030 is available at: https://www.
preventionweb.net/sendai-framework/sendai-framework-for-drr
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The Cartagena Protocol on Biosafety adopted in 2000 is an international agreement
which aims to ensure the safe handling, transport, and use of living modified organism
(LMOs) resulting from modern biotechnology that may have adverse effects on biological
diversity and human health. Link to the protocol as follow: https://www.cbd.int/doc/legal/
cartagena-protocol-en.pdf.

Unsustainable Agricultural and aquaculture practice
Overgrazing can deteriorate a grasslands system until the ground becomes barren and
the original water cycle is disrupted. Rainwater washed away the soil because of scarcity
of vegetation. In desert grasslands, overgrazing also affects the natural vegetation.

Natural grasslands have been drastically altered by general agricultural practices. The
expansion of agriculture, since the 1970s, has involved cultivating marginal areas and
clearing important natural habitats, such as forests and wetlands.

In some countries, deforestation and irrigation may cause the water tables to rise, leading
to an accumulation of salts at the surface, which is a major problem for agriculture and
the local population. This phenomenon can eventually lead to desertification.

The rapid growth of aquaculture has caused the loss of many coastal ecosystems. Effluents
from aquaculture facilities can be pollutant-heavy and can degrade the surrounding
habitats and species. Diseases and parasites can be transmitted to wild stocks when
farmed fish escape.

Desertification

Desertification refers to the degradation of land in arid, semi-arid, and “dry sub-humid”
areas brought about climatic variations, human activities and other factors. According
to the United Nations Convention to Combat Desertification (UNCCD), about 3,600
million hectares, 70 percent of the world’s drylands (excluding hyper-arid deserts), are
degraded. Human activities have contributed to desertification through deforestation,
over-cultivation, overgrazing. Deforestation is especially problematic in the margins of
the sub-Saharan Africa because of the need of fuelwood.

INTOSAI WGEA recognized this issue and have developed several publications. They are
Land Use and Land Management (2013) and Auditing Guidelines for SAls on Land Use and
Soil Quality Management for Combating Desertification (2019) available in the INTOSAI
WGEA website.

Biopiracy

Biopiracy is an unfair exploitation of a country’s biological resources. The global market
value of pharmaceuticals derived from genetic resources is estimated at between US$
75,000 and USs$ 150,000 million annually. Biopiracy takes advantage of knowledge—
often the traditional knowledge of native peoples—that is not protected by the system
of intellectual property.

The most controversial aspect of biopiracy is access to genetic resources and the
distribution of derived benefits. Fair and equitable sharing of the benefits from genetic
resources can encourage conservation and the sustainable use of biodiversity. Around the
world, networks are being created to counteract the unauthorized use of geneticresources
in pharmacy and medicine. It has been proposed that biopiracy should be regulated by
an international regime, within the framework of the Convention on Biological Diversity.
The regime would include mechanisms to ensure that holders of traditional knowledge
receive a fair share of the benefits.
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Traditional knowledge is the sum of what is known about innovations and practices
of indigenous and local communities around the world. Today, there is a growing
appreciation of the value of such knowledge. It is not only valuable to those who depend
on it in their daily lives; it is also valuable to modern industry and agriculture. Many
widely used products, such as plant-based medicines and cosmetics, are derived from
traditional knowledge. It can make a significant contribution to sustainable development.
Most indigenous and local communities are in the same areas as the vast majority of the
world’s plant genetic resources; their members have used biodiversity in a sustainable
way for thousands of years.

In 2009, an International Treaty on Plant Genetic Resources for Food and Agriculture
was adopted. The objective of this treaty are the conservation and sustainable use of
all plant genetic resources for food and agriculture and the fair and equitable sharing
of the benefits arising ut of their use, in harmony with CBD, for sustainable agriculture
and food security. Further, in 2010, the Nagoya Protocol was adopted to prevent such
exploitation or disputes happen due to the access of genetic resources. This protocol is
aimed at sharing benefits arising from the utilization of genetic resources in a fair and
equitable way. This include an appropriate access to genetic resources and transfer of
relevant technologies through a set of core obligations for its parties to access the genetic
resources, benefit-sharing, and compliance.

For audit case studies on this topic, see Genetic resources, in Chapter 3.

HOW CAN BIODIVERSITY BE PROTECTED?

Human activity is the main cause of biodiversity loss. Therefore, the solution to the
problem is in the management of resources and human development, in which the
government plays a central role. It uses public policy tools (see Step 2. Understanding
the government'’s responses to these threats and the relevant players, in Chapter 2) to
regulate human activities, such as urbanization, resource extraction, and agriculture,
which will help to protect the environment and biodiversity.

There are several ways to protect biodiversity. One is to create protected areas, such
as national parks and conservation areas. Properly managed, protected areas provide
a refuge for species and their ecosystems. This is known as in-situ conservation or “the
conservation of ecosystems and natural habitats and the maintenance and recovery of
viable populations of species in their natural surroundings.”

In particular, conservation efforts are important in areas called biodiversity “hotspots.”
These areas are Earth’s richest and most endangered habitats. Hotspots are regions that
harbouragreat diversity of endemic species and, at the same time, have been significantly
affected and altered by human activities. To be declared a hotspot, the region has to
have lost 70 percent or more of its original habitat. To date, Conservation International
has identified 34 biodiversity hotspots where 75 percent of the planet’s most threatened
mammals, birds, and amphibians survive within habitats that cover just 2.3 percent of the
Earth’s surface. Such areas must be protected against illegal activities such as burning,
cultivating, hunting, and poaching. Conservation should focus on critical, unique, and
representative habitats that may then be considered protected areas.

Where in-situ conservation is not possible, ex-situ conservation can be used. Ex-situ
conservation is “the conservation of components of biological diversity outside their
natural habitats,” such as zoos for living animals and related species, botanical gardens
for plants, and gene banks to preserve species. These measures may provide insurance
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against extinction. Re-integrating animals and plants in nature is not always successful,
because they are no longer accustomed to living in their natural ecosystems.

Measures must be taken to prevent the introduction of invasive alien species through
trade routes.

Countries will have to reassess the way they are managing their resources. They will
have to revise their river management, forestry, fisheries, and agricultural practices.
Governments must consider biodiversity when making decisions that affect land use and
exploitation of resources.

Governments use a variety of public policy tools to support protective measures. Chief
among these tools are international and regional environmental agreements, legislation,
and funded programs, which will be covered in more detail in chapters 2 and 3.

Another way to protect and conserve biodiversity is to increase public awareness of
biodiversity and ecosystem issues. Public education is often a requirement under
international agreements.

Research and monitoring is essential in protecting biodiversity. There is a need to
increase the knowledge and understanding of biodiversity, its value, and the threats to it.
Assessing the status of biodiversity (genes, species, and ecosystems) is a major challenge.
More information must be available on the gain and loss of crop varieties and the change
in status of species, threatened or not, to preserve the biological balance. The status of
habitats, ecosystems and threats must be covered in the main agenda for ecological
meetings today, so that recovery and restoration efforts will show results tomorrow.

Exhibit 6 summarizes actions that can be taken by countries according to the Secretariat
of the Convention of Biological Diversity.

Exhibit 6. Ways to slow the loss of biodiversity

1. Sustainable and efficient agriculture. Improve the efficiency of land use, water,
nutrients, and chemicals in agriculture, aquaculture, and plantations.

2. Landscape-level planning. Protect areas that are rich in biodiversity and
produce essential ecosystem services. Use lands that are already converted,
including degraded lands, to expand agriculture, aquaculture, and plantations.

3. Sustainable consumption. Limit over-consumption of energy, timber, and food
(especially meat) by affluent sectors of society.

4. Over-exploitation of wild resources. Stop over-fishing and destructive fishing
practices. Expand protected marine areas. Stop harvesting endangered species
and populations.

5. Critical ecosystems. Protect and restore those ecosystems that provide
resources for the poor, allow adaptation to climate change, and provide critical
ecosystem goods and services.
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Exhibit 7. Best practices done by Government of Costa Rica on Biodiversity

Costa Rica is perhaps the good example of a biodiversity-rich country making a commitment to protecting its
natural endowments. While it is a small country, about the size of West Virginia, it is home to about 500,000
plant and animal species. Though Costa Rica experienced very serious deforestation driven by cattle ranching
during the 1960s and 1970s, it has worked for the last 30 years to protect about 25% of its land in national
parks and other forms of reserves. The protected areas are designed to ensure the survival of at least 80% of
Costa Rica’s remaining biodiversity. Efforts have been made to facilitate connectivity between reserves and to
ensure that they are as representative as possible. Beyond the reserves, the Costa Rican government has also
halted subsidies that encourage forest clearing and has encouraged investment in ecotourism. Today, tourism
is the largest industry in Costa Rica, and is very substantially focused on activities within and surrounding these
reserves. Tourism has become so popular that the Costa Rican government and conservation biologists are
now concerned about the impacts that so many visitors are having on the country’s biodiversity. Nevertheless,
Costa Rica remains an example of the benefits that protected areas can have for biodiversity and local
economies.

But connectivity between reserves is often necessary on a larger than national scale, and that was the goal
of advocates for the “Paseo Pantera” (Panther Path) in Central America. Now known as the *“MesoAmerican
Biological Corridor,” this system of protected areas and corridors stretches from Mexico to Panama.

The Rewilding Institute advocates for the creation of even large-scale connectivity between important
ecosystems in North and Central America, focusing on the necessity for large carnivores like wolves, mountain
lions, and grizzly bears to travel the long distances they require.

The primary goal of all of these corridor-based projects is to ensure landscape permeability, which means
that even if a particular place is not designated as a protected area, wildlife is able to use the habitat and to
travel freely through it. Elements that ensure landscape permeability include laws that regulate or restrict
wildlife hunting or trapping, designing roads and railroads so that animals can cross safely, and establishing
relationships between government wildlife agencies and local communities so that everyone feels that they
benefit from protecting the biological integrity of the region.

Source: https://www.e-education.psu.edu/geog3o/node/396.
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