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Abstract. 
Biodiversity is the variety of all living things on Earth (plants, animals, 

microorganisms), and how they fit together in the web of life, bringing oxygen, 
water, food and a great number of other material and cultural benefits for the 
human civilization. Biodiversity support the valuable Earth‘s ecosystems and 
protect their survival. In the last decade scientific studies and global reports 
produced alarming news about the state of nature on Earth and its scientific 
data supporting the facts that biodiversity is under threat on a global scale. 
In 2019 an intergovernmental panel of scientists said one million animal and 
plant species were now threatened with extinction. Also, a report in 2020 
found global populations of mammals, birds, fish, amphibians and reptiles 
plunged by 68%, on average, between 1970 and 2016. How many living 
species exist on Earth? There are various estimates but the general 
consensus is that there are around 8.7 million species of plants, animals and 
microorganisms in existence. However, only around 1.2 million species have 
been identified and described so far, most of which are insects. Millions of 
other organisms remain unknown and research efforts are projecting an 
increase for the identification numbers in the near future.  However, much of 
the Earth‘s biodiversity is in jeopardy due to anthropogenic activities like 
agriculture for food production and other activities that disturb ecosystems. 
Pollution, climate change, and population growth are all threats to biodiversity 
and have caused an unprecedented rise in the rate of species extinction. 
The Convention of Biological Diversity (CBD) was signed by 150 countries at 
the 1992 Rio, Brazil, International Earth Summit, to promote sustainable 
development on Earth. It was conceived as a practical tool for translating the 
principles of Agenda 21 into reality which was adopted also in the United 
Nations Conference on Environment and Development 1992. This review 
provide a spherical presentation of the most important problems in the 
biodiversity crisis and the causes in the last century. At the same time the 
review gives a broad picture of the innovative environmental actions at 
national and international scale, to reduce the negative impact of agriculture, 
climate change and environmental pollution on the biodiversity of living 
species in megadiverse countries.  
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Introduction: What is biodiversity on Earth’s ecosystems 
 

Biodiversity (‗biological diversity‘) is a fundamentally important 

environmental term that influence most aspects of human lives and the variety 

of natural ecosystems of the Earth. Biodiversity is extremely valuable for 

many reasons, some utilitarian, some intrinsic. This means we value 

biodiversity both for what it provides to humans, and for the value it has in its 

own right. Utilitarian values include the many basic needs humans obtain from 

biodiversity such as food, fresh water, fuel, shelter, and medicine.  

 

Figure 1. The variety of species on Earth is called biodiversity (biological 
diversity). The term includes all living things, plants, animals, microorganisms 
but also different ecosystems such as deserts, rainforests, oceans, etc. The 
vast variety of living things (biodiversity) boosts productivity of natural Earth‘s 
ecosystems. But in the last decades biodiversity loss is increasing in all parts 
of the global environment. The Living Planet Index shows that there was a 
biodiversity decline of 52% between the years 1970 and 2010. The rate of 
extinction is advancing. The scientific reports estimated that 30% of all 
species on Earth will be extinct by 2050 (140, 000 species are lost each year). 

  

Further, ecosystems provide crucial services such as pollination, seed 

dispersal, climate regulation, fresh water purification, valuable nutrient cycling, 

and control of agricultural pests. Biodiversity also holds value for potential 

benefits not yet recognized, such as new medicines and other possible 

unknown services. Biodiversity has cultural value to humans as well, for 
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spiritual or religious reasons for instance. The intrinsic value of biodiversity 

refers to its inherent worth, which is independent of its value to anyone or 

anything else. This is more of a philosophical concept, which can be thought 

of as the inalienable right to exist. Finally, the value of biodiversity can also be 

understood through the lens of the relationships we form and strive for with 

each other and the rest of nature. We may value biodiversity because of how 

it shapes who we are, our relationships to each other, and social norms. 

These relational values are part of peoples‘ individual or collective sense of 

wellbeing, responsibility for, and connection with the environment. The 

different values placed on biodiversity are important because they can 

influence the conservation decisions people make every day. 1,2,3 

 

Biodiversity on planet Earth in numbers 

 

Scientists for many decades followed the trends in the decrease of 

numbers of living things on Earth (including plants, animals, microorganisms 

and humans). There are various estimates but the general consensus is that 

there are around 8.7 million species of plants, animals and microorganisms in 

existence. However, only around 1.2 million species have been identified and 

described so far, most of which are insects. Millions of other organisms 

remain unknown and research efforts are projecting an increase for the 

identification numbers in the near future. For example, over one million 

species of insects have been discovered and described in the last decades.  

Every living organism of the same species contains very similar genetic 

material, including genes and DNA, that controls the development, 

maintenance and reproduction of organisms. Genetic information is passed 

from generation to generation through inherited units of chemical information 

(in most cases, genes). Organisms produce other similar organisms through 

sexual reproduction, which allows the line of genetic material to be maintained 

and generations to be linked. Through reproduction, organisms in a species 

maintain a ‗bank‘ of genetic information which links individual members and 

successive generations. Over generations, all of the species that are currently 

alive today have evolved unique traits that make them distinct from other 
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species. These differences are what scientists use to tell one species from 

another. Organisms that have evolved to be so different from one another that 

they can no longer reproduce with each other are considered different 

species. Organisms that can reproduce with each other fall into one species. 

Scientists are interested in how much biodiversity there is on a global 

scale, given that there is still so much biodiversity to discover. They also study 

how many species exist in single ecosystems, such as a forest, grassland, 

tundra, or lake. A single grassland can contain a wide range of species, from 

beetles to snakes to antelopes. Ecosystems that host the most biodiversity 

tend to have ideal environmental conditions for plant growth, like the warm 

and wet climate of tropical regions. Ecosystems can also contain species too 

small to see with the naked eye. Looking at samples of soil or water through a 

microscope reveals a whole world of bacteria and other tiny organisms. 

  

Figure 2. Biodiversity on Earth has been subject to periods of old massive 
extinctions. The latest and most destructive stage of extinction is called 
Holocene extinction, which has occurred due to the impact of human beings 
on the environment. Ecosystem with high biodiversity is tropical rain forest as 
seen in Amazon basin Brazil, and the marine environment, coral reefs are 
example of high biodiversity aquatic ecosystems. 
 
 

The Holocene extinction, otherwise referred to as the 6th mass 

extinction or Anthropocene extinction, is an ongoing biodiversity extinction 

event  of living species on Earth as a result of human activity, mainly from the 

expansion of agriculture. This extinction spans numerous families of bacteria, 

fungi, plants and animals, including mammals,  birds, reptiles, amphibians, 

fish and invertebrates. 

https://www.conserve-energy-future.com/climate-crisis-impacting-human-health-causing-stunting-malnutrition-deaths.php
https://en.wikipedia.org/wiki/Extinction_event
https://en.wikipedia.org/wiki/Extinction_event
https://en.wikipedia.org/wiki/Species
https://en.wikipedia.org/wiki/Human_behavior
https://en.wikipedia.org/wiki/Bacteria
https://en.wikipedia.org/wiki/Fungi
https://en.wikipedia.org/wiki/Plant
https://en.wikipedia.org/wiki/Animal
https://en.wikipedia.org/wiki/Mammal
https://en.wikipedia.org/wiki/Bird
https://en.wikipedia.org/wiki/Reptile
https://en.wikipedia.org/wiki/Amphibian
https://en.wikipedia.org/wiki/Fish
https://en.wikipedia.org/wiki/Invertebrates
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Example of ecosystem with high biodiversity is tropical rain forest as 

seen in Amazon basin of South America. Such forests are also thriving in 

parts of central Africa and in islands of Indonesia. In the marine environment, 

coral reefs are also examples of high biodiversity in aquatic ecosystems. 

Brazil is the Earth‘s biodiversity champion with the massive Amazon 

rainforest and Mata Atlantica forest. Also, Brazil has a range of other 

terrestrial and aquatic ecosystems, leading the world in plant and amphibian 

species. It ranks second in mammals and amphibians, third in birds, reptiles 

and fish. Some areas in the world, such as areas of Mexico, South Africal, the 

southwestern United States, and Madagascar, have more biodiversity than 

others. Areas with extremely high levels of biodiversity are called hotspots. 

Around the world, 36 areas qualify as Biodiversity Hotspots. Their 

intact habitats represent just 2.5% of Earth‘s land surface, but they support 

more than 50% of the world‘s plant species as endemics (species found no 

place else) and nearly 43% of bird, mammal, reptile and amphibian species 

as endemics [ https://www.conservation.org/priorities/biodiversity-hotspots ]. 

Biodiversity Hotspots. The 36 areas on Earth which are called biodiversity 

hotspots are: Carribean islands, forests of W. Africa, Cerrado ( is a vast 

tropical savanna ecoregion of Brazil, in the states of Goiás, Mato Grosso do 

Sul, etc), East Melanesian islands, Guinean forests W. Africa, Indo-Burma 

area, Madagascar and Indian Ocean, Mediterranean basin, mountains of 

Central Asia, Tropical Andes, Wallacea (Indonesia-Timor), Atlantic forests, 

Cape floristic region, Caucasus, Coastal forests of Eastern Africa, California 

Floristic Province, Chilean winter-rainfall-Valdivian forests, East Australia 

forests, Horn of Africa.  [Critical Ecosystem Partnership Fund, 

https://www.cepf.net/our-work/biodiversity-hotspots ].   

Much of the Earth‘s biodiversity, however, is in jeopardy due to human 

consumption and other activities that disturb and even destroy ecosystems. 

Pollution, climate change, and population growth are all threats to biodiversity. 

These threats have caused an unprecedented rise in the rate of species 

extinction. Some scientists estimate that half of all species on Earth will be 

wiped out within the next century. Conservation efforts are necessary to 

preserve biodiversity and protect endangered species and their habitats.  

https://www.conservation.org/priorities/biodiversity-hotspots
https://en.wikipedia.org/wiki/Tropics
https://en.wikipedia.org/wiki/Savanna
https://en.wikipedia.org/wiki/Ecoregion
https://en.wikipedia.org/wiki/Brazil
https://en.wikipedia.org/wiki/Goi%C3%A1s
https://en.wikipedia.org/wiki/Mato_Grosso_do_Sul
https://en.wikipedia.org/wiki/Mato_Grosso_do_Sul
https://en.wikipedia.org/wiki/Mato_Grosso_do_Sul
https://www.cepf.net/our-work/biodiversity-hotspots
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Life on Earth: Biodiversity, living things and global biomass 

 

Global biomass of all living things on Earth was estimated at 546 

billion tonnes of carbon (plants, animals, microorganisms) 

 [Ritchie H, Roser M, Biodiversity, Our World Data,, 2021, 
https://ourworldindata.org/biodiversity-and-wildlife)]. 
 

Plants : 450 billion tonnes of carbon (82,4% of total biomass) 

Bacteria : 70 billion tonnes of carbon  (12,8% of total biomass) 

Fungi : 1.2  billion tonnes of carbon (2.2% of total biomass) 

Archaea (single cell microbes) 8 billion t.c. (1.5% of total biomass) 

Protists : 4 billion tonnes of carbon (0.7% of total biomass) 

Viruses : 0.2 billion tonnes of biomass (0.04% of total biomass) 

…………………………………………………………………………………….. 

Animals : 2 billion tonnes of biomass (0.4% of total biomass) 

Anthropods (insects): 1 billion tonnes of biomass (42% of animal biomass) 

Annelids (worms): 0,2 tonnes of biomass (8% of animal biomass) 

Mollucs (snails, slugs): 0.2 tonnes of biomass (8% of animal biomass) 

Fish :0.7 billion tonnes of carbon (29% of animal biomass) 

Cnidarians (aquatic animals found both in freshwater and marine 

environments): 0.1 billion tonnes of biomass (4% of animal biomass) 

Livestocks : 0.1 billion tonnes of biomass (4% of animal biomass) 

Humans : 0.06 billion tonnes of biomass (2.5% of animal biomass, or 0.01% 

of total biomass) 

Wild animals: 0.007 billion tonnes of carbon (0.3% of animal biomass) 

Wild birds: 0.002 billion tonnes of carbon (0.08 % of animal biomass) 

 

Most of living species on Earth exist on land (terrestrial), which is 86% 

of total biomass because almost all plant life (mostly trees) is terrestrial. Most 

bacteria and archaea exists in the deep subsurface (marine environment), 

meaning 13% of global biomass thrives in this environment. Sea, coastal 

https://ourworldindata.org/biodiversity-and-wildlife)
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areas and oceans dominate our planet in terms of area and volume, around 

71% of global surface area, the oceans are home to just 1% of total Earth 

biomass. But they do dominate the animal kingdom: 78% of animal biomass 

(fish, etc) lives in the marine environment. 

The IUCN (International Union for Conservation to Nature, Gland 

Switzerland) is the publisher of the Red List, which tracks the number of 

described species and updates this figure annually based on the latest work 

of taxonomists. In 2020 it listed 2.12 million species on the planet Earth. The 

breakdown across a range of taxonomic groups: 1.05 million insects; over 

11,000 birds; over 11,000 reptiles; and over 6,000 mammals. 

These figures, particularly for lesser-known groups such as plants or 

fungi, might be a bit too high. This is because some described species end up 

being synonyms and the description of already-known species, simply given a 

separate name. Scientists estimated that the 1.9 million described species at 

the time was actually closer to 1.5 million unique species. 

 

Figure 3. IUCN publisher of the Red List, which tracks the number of 
described species and updates this figure annually based on the latest work 
of taxonomists. In 2020 it listed 2.12 million species on planet Earth.  
 

Researchers know that any of these figures are an underestimate of 

the actual number of species. The fact that there are so many species that 

we‘ve yet to discover has real consequences for the ability of scientists to 

understand changes in global biodiversity and the rate of species extinctions. 

Over decades, researchers have made a number of wide-ranging estimates. 

The range is anywhere from 3 to 100 million – two orders of magnitude of 

difference. Most modern estimates fall within a tighter range. One of the most 

https://www.iucnredlist.org/resources/summary-statistics
https://www.iucnredlist.org/resources/summary-statistics
https://www.iucnredlist.org/resources/summary-statistics
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widely-cited figures comes from Camila Mora and colleagues; they estimated 

that there were around 8.7 million species on Earth. It is estimated that 2.2 

million of these species lived in the ocean. There are also a range of other 

estimates: Costello et al. (2013) estimate 5±3 million species; Chapman 

(2009) estimates 11 million; and after reviewing the range in the literature, 

Scheffers et al. (2012) choose not to give a concrete figure at all. 

 
*[Mora C, Tittensor DP, Adl S., et al. How many species are there on Earth and in the 
ocean?. PLoS Biol, 9(8), e1001127, 2011. 

Costello MJ, May RM, Stork NE. Can we name Earth‘s species before they go 
extinct?. Science 339 (6118), 413-416, 2013. 
Chapman AD, Numbers of Living Species in Australia and the World (Biodiversity 
Information Services, Toowoomba, Australia, 2009. [https://www.awe.gov.au/ 
sites/default/files/env/pages/2ee3f4a1-f130-465b-9c7a-79373680a067/files/08-nlsaw-
others.pdf]. 
Scheffers BR, Joppa LN, Pimm SL, et al. What we know and don‘t know about 
Earth‘s missing biodiversity. Trends in Ecol & Evolution 27(9):501-510, 2012 ]. 
 

Table 1. Number of living species, total, in oceans and terrestrial 
 

Kingdom 
Number of species 

(Total) 

Number of species 

(Ocean) 

Number of species 

(Terrestrial) 

Animals 7,770,000 2,150,000 5,620,000 

Chromists 27,500 7400 20,100 

Fungi 611,000 5320 605,680 

Plants 298,000 16,600 281,400 

Protozoa 36,400 36,400 0 

Archaea 455 1 454 

Bacteria 9680 1320 8360 

Total 

species 
8,750,000 2,210,000 6,540,000 

*Chromist is a biological kingdom consisting of single-celled and multicellular 

eukaryotic species that share similar features in their photosynthetic organelles. 

Estimated number of species on Earth from Mora et al. (2011). Mora C, Tittensor 

DP, Adl S, Simpson AG, Worm B. How many species are there on Earth and in the 

ocean? PLoS Biology 9(8), e1001127, 2011. 

https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1001127
https://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1001127
https://science.sciencemag.org/content/339/6118/413
https://science.sciencemag.org/content/339/6118/413
https://science.sciencemag.org/content/339/6118/413
https://www.awe.gov.au/%20sites/default/files/env/pages/2ee3f4a1-f130-465b-9c7a-79373680a067/files/08-nlsaw-others.pdf
https://www.awe.gov.au/%20sites/default/files/env/pages/2ee3f4a1-f130-465b-9c7a-79373680a067/files/08-nlsaw-others.pdf
https://www.awe.gov.au/%20sites/default/files/env/pages/2ee3f4a1-f130-465b-9c7a-79373680a067/files/08-nlsaw-others.pdf
https://www.awe.gov.au/%20sites/default/files/env/pages/2ee3f4a1-f130-465b-9c7a-79373680a067/files/08-nlsaw-others.pdf
https://www.sciencedirect.com/science/article/pii/S0169534712001231
https://www.sciencedirect.com/science/article/pii/S0169534712001231
https://www.sciencedirect.com/science/article/pii/S0169534712001231
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Among scientists estimating living species there is strong agreement 

on the most well-studied taxonomic groups such as mammals, birds, and 

reptiles, but most of the disagreement lies in insects, fungi, and other smaller 

microbial species.  The honest answer to the question, ―how many species 

are there?‖ is that we don‘t really know. Some estimates span several orders 

of magnitude, from a few to 100 million. But most recent estimates lie 

somewhere in the range of around 5 to 10 million. 

 

Figure 4. For more than 25 years, the United Nations has recognized an 
International Day for Biological Diversity—World Biodiversity Day—which falls 
on May 22. This year‘s theme, ―We are part of the Solution #For Nature‖. 
From the climate crisis, to the biodiversity crisis, transforming our relationship 
with nature to have any hope of maintaining life on the planet Earth   
 

Agenda 21 and the Convention of Biological Diversity 

 

 The Convention of Biological Diversity (CBD) was signed by 150 

countries (represented by their government leaders) at the 1992 Rio 

International Earth Summit. The CBD is dedicated to promoting sustainable 

development on Earth. It was conceived as a practical tool for translating the 

principles of Agenda 21 into reality.  

Agenda 21 was adopted in the United Nations Conference on 

Environment and Development (Rio de Janeiro, Brazil, 1992). Agenda 21 

was a comprehensive plan of action to be taken globally, nationally and locally 

by organizations of the United Nations System, Governments, and Major 

Groups in every area in which human impacts on the environment. The Rio 
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Declaration on Environment and Development, and the Statement of 

principles for the Sustainable Management of Forests were adopted by more 

than 178 Governments at the United Nations Conference on Environment and 

Development (UNCED). The Commission on Sustainable Development (CSD) 

was created in December 1992 to ensure effective follow-up and to monitor 

and report on implementation of the agreements at the local, national, 

regional and international levels. It was agreed that a 5 year review of Earth 

Summit progress would be made in 1997 by the UN General Assembly. 

 

Figure  5. Agenda 21 recognized that many environmental problems can be 
traced back to local communities and that local governments have an 
important role to play in implementing environmental programmes and 
gathering community support. Agenda 21 is comprehensive plan of action to 
be taken globally, nationally and locally by local organizations 
 

The principles of Agenda 21 lead to the concept of Convention of 

Biological Diversity (CBD) that recognized that biological diversity or 

biodiversity is more than plants, animals and microorganisms on Earth and 

their functioning ecosystems. It covers also people and societies for their 

need for healthy and variety of food and food security, medical products-

pharmaceuticals, fresh and clean air to breath, clean and safe water 

resources, appropriate shelter and healthy environmental conditions to be 

able to live in harmony with nature [https://www.cbd.int/convention/]. 

The Secretariat of the Convention on Biological Diversity (CBD) is 

institutionally linked to United Nations Environment and was established 

(Article 24) to support the goals of the Convention. Its principal functions are 

to prepare for, and service, meetings of the Conferences of the Parties (COP) 

and other subsidiary bodies of the Convention, and to coordinate with relevant 

international bodies. As a neutral organization staffed by international civil 

https://www.cbd.int/convention/articles.shtml?a=cbd-24
https://www.cbd.int/convention/articles.shtml?a=cbd-24
https://www.cbd.int/convention/articles.shtml?a=cbd-24
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servants, the Secretariat is accountable to the COP and its subsidiary bodies 

and carries out those tasks that fall under its associated mandate. 

 

The CBD linked to UN Environment and its host institution is located in 

Montreal, Canada since 1996. It currently employs some 110 staff, including 

short-term staff and consultants. Civil servants of the Secretariat come from 

around the world. Its head, the Executive Secretary, is appointed by the 

Secretary-General of the United Nations in consultation with the COP through 

its Bureau. The Secretariat assists and provides administrative support to the 

COP, the Subsidiary Body on Scientific, Technical and Technological Advice 

and other Convention bodies. It represents the day-to-day focal point for the 

Convention, organizes all meetings under the Convention, prepares 

background documentation for those meeting and facilitates the flow of 

authoritative information on the implementation of the Convention. The 

Secretariat plays a significant role in coordinating the work carried out under 

the Convention with that of other relevant institutions and conventions, and 

represents the Convention at meetings of relevant bodies. 

The Parties to the Convention have established trust funds to meet the 

costs of administering the Convention, including the costs of the Secretariat. 

All Parties contribute to the budget of the Convention. The Financial Rules for 

the Administration of the Trust Fund of the Convention on Biological Diversity 

were adopted by the first meeting of the Conference of the Parties through its 

decision.  Contributions made by Parties to the Convention to the Trust Fund 

are based on the UN scale of assessments. 

Biological diversity is not an abstract or empirical term but  a scientific 

concept which can be measured quantitatively by the Living Planet Index 

(LPI).  Researches can follow the trends of LPI, to measure increases or 

decreases in biodiversity and take appropriate actions to correct the decline or 

https://www.cbd.int/decisions/default.aspx?m=COP-01&id=7066&lg=0
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to introduce positive interventions to stabilize the biological diversity of life in 

sensitive ecosystems.4,5,6 

 

The Living Planet Index 

The Living Planet Index (PLI) is a measure of the state of the world‘s 

biological diversity based on population trends of vertebrate species from 

terrestrial, freshwater and marine habitats. The PLI has been adopted by the 

convention of Biological Diversity (CBD) as an indicator of progress towards 

its 2011-2020 target to ―take effective and urgent action to halt the loss of 

biodiversity‖. [The Living Planet Index. https://www.livingplanetindex.org/ 

projects?main_page_project=AboutTheIndex&home_flag=1 ]. 

The Living Planet Index (LPI) measures global biological diversity and 

does this in much the same way that a stock market index tracks the value of 

a set of shares or a retail price index tracks the cost of a basket of consumer 

goods. The Living Planet Database (LPD) currently holds time-series data 

for over 27,000 populations of more than 4,300 mammal, bird, fish, reptile and 

amphibian species from around the world, which are gathered from a variety 

of sources such as journals, online databases and government reports. Using 

a method developed by ZSL (Zoological Society of London) and WWF (World 

Wildlife Fund), these species population trends are aggregated to produce 

indices of the state of biodiversity. Scientists work on expanding the coverage 

of LPI data to more broadly represent vertebrate biodiversity from all around 

the globe and disaggregating the index to measure trends in different thematic 

areas. This includes assessing the changes in different taxonomic groups, 

looking at species trends at a national or regional level, identifying how 

different threats affect animal populations and providing an insight into how 

conservation intervention can promote species recoveries. 

The 2020 global Living Planet Index. Bending the Curve of Biodiversity 

Loss. Published by WWF (2020) Living Planet Report 2020 - Bending the 

curve of biodiversity loss. Almond REA, Grooten M. and Petersen T. (Eds). 

WWF, Gland, Switzerland.  

 

https://www.livingplanetindex.org/%20projects?main_page_project=AboutTheIndex&home_flag=1
https://www.livingplanetindex.org/%20projects?main_page_project=AboutTheIndex&home_flag=1
https://www.livingplanetindex.org/%20projects?main_page_project=AboutTheIndex&home_flag=1
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WWF (World Wildlife Fund) is one of the world‘s largest and most 

experienced independent conservation organizations, with over 5 million 

supporters and a global network active in more than 100 countries. Institute 

of Zoology (Zoological Society of Londo, ZSL) was founded in 1826, is an 

international conservation charity working to create a world where wildlife 

thrives. ZSL‘s work is realised through ground-breaking science, field 

conservation projects around the world and engaging millions of people 

through two zoos, ZSL London Zoo and ZSL Whipsnade Zoo. The global LPI 

(2020) shows an average 68% decrease in monitored vertebrate species 

populations between 1970 and 2016. The LPI uses the data from 20,811 

populations of 4,392 species.  

 

Figure 6.  Cover of the report: (Global) Living Planet Report 2020. Bending 
the Curve of Biodiversity Loss. Published by WWF, Almond REA, Grooten M. 
and Petersen T. (Eds). WWF, Gland, Switzerland, 2020. 
 

The Living Planet Index (LPI), measures trends in thousands of 

populations of mammals, birds, reptiles, amphibians and fish across the 

globe. For the period 1970-2012, LPI shows a decline of 58 %. If current 

trends continue, the decline could reach 2/3 (66%) in the end of the second 
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decade of the 21st century (by 2020). The 2016 LPI draws on records of 

population size over time for: 

a. 4,658 monitored populations of 1,678 terrestrial species. 

b. 3,324 monitored populations of 881 freshwater species. 

c. 6,170 monitored populations of 1,353 marine species. 

Calculating the index. To calculate an LPI, a generalised additive modelling 

framework is used to determine the underlying trend in each population time-

series. Average rates of change are then calculated and aggregated to the 

species level. For the global LPI, the method of aggregation has recently been 

revised to include a weighting system which gives trends from more species-

rich systems, realms and groups more weight in the final index.7,8,9 

 

Figure 7. For the period 1970-2012, Living Planet Index (LPI) shows a decline 
in biodiversity of 58 %, If current trends continue.  Τhe decline could reach  
66% in the end of the second decade of the 21st century (by 2020). 

The LPI played a pivotal role in measuring progress towards the 2010 

target of the Convention on Biological Diversity (CBD) to reduce the rate of 

biodiversity loss. The decline of global biodiversity send alarming messages 

to the scientific community but also to the members of the CBD.  In response, 

the 193 nations of the CBD committed themselves to a revised Strategic Plan 

http://www.cbd.int/
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for Biodiversity, including the Aichi Biodiversity Targets, for the 2011-2020 

period including actions which will ―…take effective and urgent action to halt 

the loss of biodiversity in order to ensure that by 2020 ecosystems are 

resilient and continue to provide essential services, thereby securing the 

planets variety of life, and contributing to human well-being, and poverty 

eradication……‖. 

The 2020 targets focus on maintaining ecosystem services in which 

biodiversity plays an important role. The Living Planet Index is an applicable 

indicator for many of the Aichi Biodiversity targets under Strategic Goals A-D 

which address the causes, pressures, state and benefits of biodiversity. 

 

Ladmark United Nations (2019) report on biodiversity 

 

The Intergovernmental Science-Policy Platform on Biodiversity and 

Ecosystem Services (IPBES, https://ipbes.net/about) is an independent 

intergovernmental body established by States to strengthen the science-policy 

interface for biodiversity and ecosystem services for the conservation and 

sustainable use of biodiversity, long-term human well-being and sustainable 

development. IPBES was established in Panama City, on 21 April 2012 by 94 

Governments.  It is not a United Nations body. However, at the request of the 

IPBES Plenary and with the authorization of the UNEP Governing Council in 

2013, the United Nations Environment Programme (UNEP) provides 

secretariat services to IPBES. 

In 2019 the United Nations-backed IPBES presented their findings on 

the crisis and widespread threats to Earth‘s biodiversity. The findings after 3 

years of continuously collecting evidence revealed that up to one million 

(1,000,000) plant and animal species face extinction, many within decades, 

because of human activities. The report findings put increasing emphasis to 

the fact that without drastic conservation actions by all governments, national 

and international environmental and other authorities, it will be difficult to 

conserve Earth‘s habitats and sensitive ecosystems. In the last decades, the 

rate of species extinction is already tens to hundreds of times higher than the 

average across the past ten million years, will only increase.  

http://www.cbd.int/sp/targets/
https://ipbes.net/about
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Figure 8. The IPBES is governed by the Plenary: The governing body of 
IPBES – made up of the representatives of IPBES member States–usually 
meets once per year. Observers:  Any State not yet a member of IPBES; the 
Convention on Biological Diversity (CBD) and other biodiversity-related 
conventions; related UN bodies; as well as many other relevant organizations 
and agencies. Bureau: Comprising the IPBES Chair, four Vice-Chairs and 
five additional officers who oversee the administrative functions of IPBES. The 
headquarters of the IPBES secretariat is hosted in Bonn by the Federal 
Government of Germany. 
 

The report was approved by the IPBES Plenary at its 7th session in 

May 2019 in Paris, France (IPBES-7); and a set of six Chapters, accepted by 

the IPBES Plenary. 

Suggested citation for the Summary for Policymakers:  IPBES (2019): Summary 
for policymakers of the global assessment report on biodiversity and ecosystem 
services of the Intergovernmental Science-Policy Platform on Biodiversity and 
Ecosystem Services. S. Díaz, J. Settele, E. S. Brondízio, H. T. Ngo, M. Guèze, J. 
Agard, A. Arneth, P. Balvanera, K. A. Brauman, S. H. M. Butchart, K. M. A. Chan, L. 
A. Garibaldi, K. Ichii, J. Liu, S. M. Subramanian, G. F. Midgley, P. Miloslavich, Z. 
Molnár, D. Obura, A. Pfaff, S. Polasky, A. Purvis, J. Razzaque, B. Reyers, R. Roy 
Chowdhury, Y. J. Shin, I. J. Visseren-Hamakers, K. J. Willis, and C. N. Zayas (Eds.). 
IPBES secretariat,Bonn,Germany. 56p./. https://doi.org/10.5281/zenodo.3553579 ].  

The summary of the report, after collecting evidence from many 

studies, put the blame mainly on the anthropogenic agricultural activities. 

Agriculture and fisheries have had the largest impact on ecosystems that 

people depend on for food, clean water and a stable climate. The loss of 

species and habitats poses as much a danger to life on Earth as climate 

change does. 

The report took data from reliable scientific findings. The panel of 

scientists used nearly 15,000 studies and government reports, integrating 

information from the natural and social sciences, Indigenous peoples and 

https://doi.org/10.5281/zenodo.3553579
https://www.nature.com/articles/d41586-018-03891-1
https://www.nature.com/articles/d41586-018-03891-1
https://www.nature.com/articles/d41586-018-03891-1
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traditional agricultural communities. It is the first major international appraisal 

of biodiversity since 2005. Finally, in 2019, representatives of 132 

governments met in Paris to finalize and approve the scientific analysis of the 

report. Researchers agreed unambiguously that biodiversity must be at the 

top of the global agenda for urgent action, alongside climate change and 

global warming, which are at present are the top agenda. 

[https://phys.org/news/2019-04-biodiversity-conference-groundwork-

nature.html ]  

The scientific panel mentioned that ―…….Without ―transformative 

changes‖ to the world‘s economic, social, environmental and political systems 

to address this biodiversity crisis, the major biodiversity losses will continue to 

2050 and beyond. The loss of biodiversity destroy the very foundations of our 

economies, livelihoods, food security, water, health and quality of life on a 

global scale for all developed and developing countries…‖.  

The loss of biodiversity is reshaping life on Earth. The role of 

agriculture and production of food to feed the explosive increase of human 

population is crucial.  The world population was 7.9 billion (November 2021, 

estimate of United Nations), compared to 1 billion (1804), 2 billion (1930), 3 

billion (1960), 4 billion (1974), 5 billion (1987), 6 billion (1999), 7 billion (2012). 

 

 
Figure 9. The global population is closing in on 7.9 billion (2021), just a mere 
9 years ago it was at 7 billion (2012). Earth‘s human population is expected to 
exceed 9 billion by 2050 on present trends. Global population growth must be 
part of immense stress put on planet resources and climate change. 

 

https://phys.org/news/2019-04-biodiversity-conference-groundwork-nature.html
https://phys.org/news/2019-04-biodiversity-conference-groundwork-nature.html
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The IPBES report estimated that about 75% of land and 66% of ocean 

areas have been ―significantly altered‖ by people, driven in large part by the 

production of food. Crop and livestock production ((primary and processed) 

currently co-opt more than 33% of Earth‘s land surface and 75% of its 

freshwater resources. Also, people should understand that agricultural 

activities are the 3rd largest contributor to anthropogenic emissions of 

greenhouse gases (GHG) contributing to climate change and threats to 

ecosystems continuous to increase. GHG account for roughly 25% of total 

emissions due to the use of fertilizers and the conversion of areas such as 

tropical forests (deforestation) to grow crops or raise livestock (mainly cattle).  

The modern intensive agricultural methods increased the threats to 

natural environments by exploiting plants and animals through harvesting, 

logging, hunting and fishing. Also, climate change, environmental pollution 

and the spread of invasive species decrease native biodiversity of sensitive 

ecosystems. The IPBES report finds that the average abundance of native 

plants, animals and insects has fallen in most major ecosystems by at least 

20% since 1900 because of invasive species. The report draws inextricable 

links between biodiversity loss and climate change. An estimated 5% of all 

species would be threatened with extinction by 2 °C of warming above pre-

industrial levels — a threshold that the world could breach in the next few 

decades, unless greenhouse-gas emissions are drastically reduced. Earth 

could lose 16% of its species if the average global temperature rise exceeds 

4.3 °C. Such damage to ecosystems would undermine global efforts to reduce 

poverty and hunger and promote more-sustainable development. 

The IPBES report says that with drastic actions the world can reverse 

this biodiversity crisis, but doing so will require proactive environmental 

policies, the sustainable production of food and other resources and a 

concerted effort to reduce greenhouse-gas emissions. The IPBES report is 

solid on the science, but other scientists suggest that the panel should do 

more when it comes to outlining practical solutions for governments, 

businesses and communities. The report, recommends more active 

developments of partnerships with governments and communities. Also, 

assessment of policies that can be implemented at local and national levels. 

https://www.nature.com/news/one-third-of-our-greenhouse-gas-emissions-come-from-agriculture-1.11708
https://www.nature.com/news/one-third-of-our-greenhouse-gas-emissions-come-from-agriculture-1.11708
https://www.nature.com/articles/d41586-018-07286-0
https://www.nature.com/articles/d41586-018-06876-2
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Figure 10. Thre IPBES report (2019), has been a timely assessments of 
knowledge on biodiversity and ecosystem services and their interlinkages at 
the global level. Also the report addressing an invitation by the Conference of 
the Parties (COP) of the Convention on Biological Diversity (CBD) to prepare 
a global assessment of global biodiversity and ecosystem services. 

 

Despite those shortcomings, the IPBES report will help to set the 

agenda when governments negotiate new conservation goals for the next 

decade at the UN Convention on Biodiversity. The UNCB will take place in 

two parts. Part 1, 11-15 Oct 2021, Virtual Meeting, UN Biodiversity 

Conference (COP15/COP-MOP10/COP-MOP4) - Part 1 (Virtual), including 

online high-level segment. The second Part 2 of COP 15 will be a face-to-face 

meeting in Kunming, China, from 25 April-8 May 2022. 

 

[Tollefson J. Humans are driving one million species to extinction. Nature 

569:171-, 2019. 6/5/2019]. 

[United Nations. The Global Assessment Report on BIODIVERSITY AND 

ECOSYSTEM SERVICES, SUMMARY FOR POLICYMAKERS, 2019.]. 

 

https://www.cbd.int/article/new-dates-cop15-virtual-2021-facetoface-2022
https://www.cbd.int/article/new-dates-cop15-virtual-2021-facetoface-2022
https://www.cbd.int/article/new-dates-cop15-virtual-2021-facetoface-2022
https://www.cbd.int/article/new-dates-cop15-virtual-2021-facetoface-2022
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How the Biodiversity Crisis can be reversed. Key actions 

 

Researchers have proposed ambitious intergrative strategies in order 

to prevent further losses to Earth‘s biodiversity and protect the ecosystem 

services, vital for sustainable food production, clean water and environmental 

protection.  But considering that intensive agriculture and farming practices 

play an important role in the increasing loss of biodiversity and the need to 

feed the growing human population in the future, will make the most efforts 

very challenging with the present technological innovations that exist for food 

production.  Despite the difficulties, scientists are optimistic that humanity can 

reverse the biodiversity decline, especially in terrestrial biodiversity.   

First, the  more effective land-use farming methods and with increased 

conservation efforts can protect sensitive ecosystems by adopting a broader 

sustainability agenda that can provide enough food for the growing human 

population while reversing the global terrestrial biodiversity trends caused by 

habitat conversion. Other key actions which can play a crucial role in 

biodiversity protection is the extension of land under conservation 

management, restoring degraded land to fertile areas, restore degraded forest 

areas and generalize landscape-level conservation planning.  

 
Agriculture must change into sustainable practices to reverse 
biodiversity losses  
 

Agriculture is considered as the largest contributor to biodiversity loss. 

Agriculture destroys biodiversity by converting natural habitats to intensely 

managed systems (intensive farming) and by releasing pollutants, including 

greenhouses gases (GHGs). Collection, transport, distribution and 

consumption chains further amplify impacts including energy us (mostly fossil 

fuels), transport and waste. Reducing the food system‘s toll on biodiversity is 

a critical challenge. Biodiversity-friendly farming over larger areas is a critical 

challenge and requires technological innovations.  Most conservation policies 

focus on intensification and set-aside but recent research challenges these 

assumptions. Intensification of agriculture led to desertification, undermining 
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the sustainability of large land areas and contributed to biodiversity loss. 

Effective responses must involve both producers and consumers, and require 

a mixture of conservation, sustainable management and restoration. 

Agricultural land serves many purposes beyond food production and 

mechanisms are needed to pay farmers for wider stewardship of land 

resources. Also, consumers can play a critical role in reducing unsustainable 

food waste. Many of the techniques and strategies for biodiversity-friendly 

farming systems exist; the challenge is to apply them to a large scale and with 

environmental and conservation practices.10 

Further, decreases of global greenhouse gases emissions (GHG) rely 

on substantial reductions of agricultural emissions (CO2, methane and nitrous 

oxide) along with reaching net zero CO2 emissions from use of fossil fuels. 

Further, food production, collection, distribution and consumption must 

change dramatically into sustainable modes with affordable reductions in food 

losses and waste.  Modeled pathways that achieve the necessary agricultural 

emission reductions do so by pricing agricultural emissions. However, there is 

a large gap between such model scenarios and reality when it comes to the 

agricultural sector. To date, no single country currently exposes agricultural 

emissions to any mandatory carbon price and current evidence suggests 

considerable reluctance to the application of other climate policies with 

comparable stringency to agriculture. A more realistic view is needed if we are 

to avoid modeled emission scenarios providing an overly optimistic picture of 

mitigation potentials from the agricultural sector. A comprehensive and 

accelerated effort will be needed to bridge the gap from modeled emissions to 

realistic policy pathways.11 

 
Integral role of farming in biodiversity. Farm to Fork Strategy 

 

In developed countries (USA, Europe, Australia, South Korea, Japan, 

and China) there is a growing consensus that farmers can play an integral role 

in conservation practices of biodiversity and in climate change solutions.  

In 2018, world total agriculture and related land use emissions reached 

9.3 billion tonnes of carbon dioxide equivalent (Gt CO2eq). In 2018, 
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agriculture and related land use emissions accounted for 17% percent of 

global GHG emissions from all sectors, down from 24% in the 2000s. 

[Food and Agriculture Organization, Unites Nations, FAO Statistics, Analytical 

Brief 18. Emissions due to agriculture. Global, regional and country trends 

2000–2018, https://www.fao.org/3/cb3808en/cb3808en.pdf ].  

Climate change goals cannot be achieved without shifting food systems 

to a sustainable path. The European Union‘s landmark Green Deal includes 

the Farm to Fork Strategy, a comprehensive approach to achieving 

sustainable food systems that will reduce the environmental and climate 

footprint of the EU food system. Recognizing the clear dangers posed by 

climate change and the key role the agricultural community can play in climate 

solutions set the stage for a systematic and technological discussion focused 

on three themes: the benefit of precision farming, the potential of regenerative 

farming practices, and the need for equitable risk sharing. 

 

Figure 11. The EU Green Deal and the EU Farm to Fork Strategy aim at the  
introduction of reliable sustainable food production, reducing food loss and 
waste prevention, sustainable food consumption in developed countries and 
sustainable food processing and distribution on a global scale with innovative 
methods and reduced energy use, including reductions in CO2 emissions.  
 

Modifying certain farming practices can not only save resources, it can 

benefit the soil and the earth‘s climate as a whole and restore biodiversity to a 

high extend. By implementing regenerative farming practices, such as having 

diverse crop rotations, eliminating synthetic fertilizers and pesticides, using 

organic soil matter for soil fertility, and using cover crops in the winter, organic 

soil sequestration can reduce GHG emissions. Also, to promote carbon 

https://www.fao.org/3/cb3808en/cb3808en.pdf
https://ec.europa.eu/food/farm2fork_en


 

23 

 

sequestration, farmers should promote microbial biomass production and 

protection. In 2020, 1–5% of agricultural land around the world is being worked 

in a regenerative manner. Recognizing the benefits of regenerative farming, 

the EU‘s Farm to Fork Strategy lays out concrete targets to be met by 2030, 

including reducing the use of pesticides by 50%, reducing nutrient losses by at 

least 50%, and reducing the use of fertilizers by 20%. The EU also aims to 

reduce sales of antimicrobials in farming and agriculture by 50% and increase 

the amount of agricultural land under organic farming in the EU to 25%.12 

The European Commission proposed the European Green Deal set 

which is the blueprint for transformational changes of EU economy and 

society to meet climate change and reductions in GHGs. On 14 July 2021 the 

European Commission adopted a set of proposals to make the EU‘s climate, 

energy, transport and taxation policies fit for reducing GHGs emissions at 

least 55% by 2030 (compared to 1990 CO2 atmospheric levels). All 27 EU 

Member States committed to turning the EU into the first climate neutral 

continent by 2050. This Green Deal will create new opportunities for 

innovation, investment in new technology and creation of new jobs. 

[https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-

deal/delivering-european-green-deal_en#transforming-our-economy-and-

societies ]. 

 
Figure 12. The European Green Deal focus in the importance of research 
and technological Innovation as catalysts for the necessary changes 
demanded by an ambitious agenda. Europe have the ambition to become the 
first climate-neutral continent by 2050, preparing the EU economy for a 
sustainable future to deliver on the green transitions. There is also a need to 
rethink policies for clean energy supply across the economy, industry, 
production and consumption, large-scale infrastructure, transport, agricultural 
food production, building construction, taxation and social benefits. 

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#transforming-our-economy-and-societies
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#transforming-our-economy-and-societies
https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/delivering-european-green-deal_en#transforming-our-economy-and-societies
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Integrative strategies for reversing Habitat Conversion  

 

Scientists are optimistic that sustainable and integral changes in 

various sectors can reverse the decline, especially in terrestrial biodiversity, 

by using more sustainable land-use farming methods and with increased 

conservation efforts to protect sensitive ecosystems. The key sections which 

can play a crucial role in the extension of land under conservation 

management, restoring degraded land to fertile areas and generalize 

landscape-level conservation planning. Biodiversity can be reversed from 

sustainable habitat conversions and become positive by 2050.  

Scientists have focused their studies to Habitat Conversion as a very 

important factor for biodiversity loss.  Habitat conversion is the elimination or 

severe diminution of the integrity of a natural habitat caused by a long-term 

change in land or water use. Significant habitat conversion may include land 

clearing, replacement of natural vegetation by new crops or thee plantations, 

permanent flooding, drainage, dredging, filling channelization of wetlands, and 

or surface mining. Also, conversion of natural habitat can occur as a result of 

severe pollution in both terrestrial and aquatic ecosystems. 

[UNEP-WCMC, https://www.biodiversitya-z.org/content/habitat-conversion ]. 

 

Figure 13. Typical Habitat Conversion example. Oil palm estate and 
rainforest in Malaysian Borneo. In this case the rainforest was destroyed to 
change it into oil palm estate (monoculture) with the loss of biodiversity. 
Mixed-species plantations and sustainable agroforestry have more potential 
benefits for biodiversity.  

https://www.biodiversitya-z.org/content/habitat-conversion


 

25 

 

All these measures in farming will inevitably increase food prices. In the 

next decades all efforts can focus on restricting to the minimum the land-use 

changes and to reduce adverse environmental effects (less fertilizers, 

reduction of pesticides and less intensive forms of farming).  Modeling studies 

showed that all countries need to apply sustainable methodologies for the 

food production and trade, drastic reduction of food waste, reduced 

production of red meat and more plant-based human diets. Models using all 

these changes applying in agriculture for the next 30 years showed that 2/3 of 

future biodiversity losses can be avoided and the biodiversity trends from 

habitat conversion are reversed by 2050 for almost all of the models. Limiting 

further biodiversity loss will remain challenging in several biodiversity-rich 

regions. In all these modeling exercises, scientists can take into account 

future climate changes and global warming, which can have additional impact 

on the decline of biodiversity in.13,14,15 

Modeling studies identified 6 key actions needed to bend the curve of 

terrestrial biodiversity loss caused by land use change. Of course the 

transformation requires an ambitious, integrated strategy combining the 

following conservation actions and changes to food production systems, 

alongside wider sustainability efforts including on climate changes that will 

inevitably appear in future decades: 

Supply side 

1. Sustainable increases in crop yields (to reduce land use). 

2. Trade increases in agricultural goods with reduced trade barriers. 

Demand side 

3. Reducing the waste of agricultural goods from field to fork by 50%. 

4. Lower share of animal calories in diet. Cutting the share of animal 

calories in human diets by 50%. Reduction of methane (cows) 

Increased conservation measures for protected areas and ecosystems 

5. Increasing Protected Area extent to 40% terrestrial coverage, covering 

important sites for biodiversity and with improved management. 

6. Increasing restoration of forests (reaching about 8% of terrestrial areas 

by 2050) and landscape-level conservation planning that balances 

production and conservation objectives on all managed land. 
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The study was performed by researchers of the International Institute 

for Applied Systems Analysis (IIASA), involving 58 experts from across 46 

institutions including UNEP-WCMC (UN Environment Programme World 

Conservation Monitoring Centre). [International Institute Applied Systems 

Analysis, Bending the curve of biodiversity loss, 10.9.2020, 

https://iiasa.ac.at/web/home/about/news/200910-biodiversity.html].  

Scientists used futures modeling to consider 7 different scenarios to 

explore how humanity can bend the curve on global biodiversity loss from 

habitat conversion and feed at the same time a growing population that needs 

additional foods.  The IIASA is a scientific research institute located in 

Laxenburg, near Vienna, Austria, founded in 1972, conducting policy-oriented 

research into problems of a global nature that are too large or too complex to 

be solved by a single country or academic discipline.  

 

Figure 14.  How to reduce biodiversity loss by drastic actions in the 
agricultural food sector. The 5th edition of Global Biodiversity Outlook 
(GBO-5, 2020) is a final report on progress against the 20 global 
biodiversity targets agreed in 2010 with a 2020 deadline. And towards a 
landmark new global post-2020 biodiversity framework:. 
[https://www.dw.com/en/global-biodiversity-outlook-targets-extinction-
summit-new-york-pledge/a-54932895]. [Leclère D, Obersteiner M, [,,,] Young 
L. Bending the curve of terrestrial biodiversity needs an integrated strategy. 
Nature 585:551-556, 2020].  

https://iiasa.ac.at/web/home/about/news/200910-biodiversity.html
https://www.dw.com/en/global-biodiversity-outlook-targets-extinction-summit-new-york-pledge/a-54932895
https://www.dw.com/en/global-biodiversity-outlook-targets-extinction-summit-new-york-pledge/a-54932895
https://www.nature.com/articles/s41586-020-2705-y#auth-David-Lecl_re
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There are many other secondary actions to halt terrestrial biodiversity 

declines and set ecosystems onto a recovery path. However, modeling 

suggests that the conservation and restoration measures alone would not be 

enough to bend the curve of biodiversity loss from habitat conversion by 2050 

and could fail to prevent almost 50% of projected baseline losses caused by 

land use change. Further, without transformation of the food system, bolder 

conservation efforts would conflict with future food provision by raising food 

prices. The study finds that to stop and reverse terrestrial biodiversity decline 

before 2050 and reduce potential negative impacts on food security, 

conservation efforts should be combined with simultaneous transformation of 

food systems, as well as wider action on other drivers of biodiversity loss, 

such as climate change and biological invasions. By combining the 6 actions 

listed above in an integrated scenario, modeling shows that biodiversity loss 

from habitat conversion is halted by 2050 and is followed by recovery.  Such 

transformative change in food and land use systems would also make a large 

contribution to ambitious climate mitigation targets, reduce pressure on water 

resources, and provide health benefits. 

 

Biodiversity conservation by forest regeneration  

 

Tropical and subtropical forests are threatened globally by land use 

changes, particularly for agricultural land uses. Scientists estimated that over 

100 Mha of global forest lost between 1980 and 2012. [Mha, Mega hectare, or 

million hectares (ha x 106), 1 hectare = 0.01 square kilometers].16  

Forest restoration in recent decades has been boosted by current 

international agreements and national regulations as an attempt to reverse 

these losses and promote biodiversity conservation, climate change 

mitigation, and enhancement of multiple ecosystem services essential for 

human well-being.17
 

Tropical forests are highly diverse ecosystems located within 23.5º 

North or South of the equator in Asia, Oceania, Africa, and Central and South 

America. They are found in areas with relatively warm and constant 

temperature from sea level up to 3,000 m elevation. Rain forests receive 
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>1500 mm of rainfall annually, whereas seasonal or dry tropical forests 

receive less rain. Large areas of tropical forests have been cleared for 

transform into pasture to graze cattle, logging for wood exports, collection of 

firewood, commercial and subsistence agriculture, growing crops for biofuels, 

and human-caused fire. Over 50% the tropical moist forest cover worldwide 

has been cleared and much of the remaining forest is affected by 

fragmentation, selective logging, and overhunting of large fauna. Together, 

these have contributed to extensive loss of biodiversity and result in greater 

than 12% of annual global carbon dioxide emissions.18,19,20,21,22 

 The Bonn Challenge is a typical example. The Bonn Challenge is a 

global goal to bring 150 million hectares of degraded and deforested 

landscapes into restoration by 2020 and 350 million hectares by 2030.  

Achieving such an ambitious restoration goal during the UN Decade on 

Ecosystem Restoration (2021–2030) will be very expensive if cost-effective 

restoration approaches, such as natural forest regeneration, are not fully 

considered and implemented.23  

 

Figure 15.  The Bonn Challenge was launched in September 2011 at a 

ministerial event organized by the German government and the International 

Union for Conservation of Nature (IUCN), supported by the Global Partnership 

on Forest Landscape Restoration (GPFLR). This global effort aims to restore 

150 million hectares of degraded and deforested land by 2020.  
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To date in the Bonn Challenge there are 58 national and sub-national 

landscape restoration commitments, equivalent to 170.43 million hectares. In 

2014, the promoters of this initiative called for raising the restoration 

commitment to 350 million hectares by 2030. Latin America began organizing 

regional meetings on the Bonn Challenge in El Salvador in 2015. 

Subsequently, similar meetings were held in the Mediterranean area, Africa 

and Asia continents and in many countries all over the world.  

Natural regeneration of forests is the process by which woodlands are 

restocked by trees that develop from seeds that fall and germinate in situ.  

Experts on forest regeneration suggested that natural regeneration of forest is 

key for large-scale forest restoration, yet it may lead to different biodiversity 

outcomes depending on socio-environmental context. Researchers used the 

results of a global meta-analysis to quantify how biodiversity recovery in 

naturally regenerating forests deviates from biodiversity values in reference 

old-growth forests, with structural equation modeling, to identify direct and 

indirect associations between socioeconomic, biophysical and ecological 

factors and deviation in biodiversity recovery at a landscape scale. They 

suggested that natural forest restoration should be prioritized in landscapes 

with both low socioeconomic pressures on land use conversion to 

pasturelands and urban areas, and high percentage of forest cover.24 

Forest restoration and biodiversity 

Researchers of forest restoration and biodiversity questioned if active 

restoration (replanting, where management techniques such as planting 

seeds or seedlings are implemented) is the best approach to achieve 

ecological restoration success (the return to a reference condition, that is, old-

growth forest) when compared to natural regeneration in tropical forests? A 

meta-analysis (2017) of 133 studies demonstrated that natural regeneration 

surpasses active restoration in achieving tropical forest restoration success 

for all three biodiversity groups (plants, birds, and invertebrates) and five 

measures of vegetation structure (cover, density, litter, biomass, and height) 

tested. Restoration success for biodiversity and vegetation structure was 34 to 

56% and 19 to 56% higher in natural regeneration than in active restoration 

systems, respectively, after controlling for key biotic and abiotic factors (forest 
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cover, precipitation, time elapsed since restoration started, and past 

disturbance). Biodiversity responses were based primarily on ecological 

metrics of abundance and species richness (74%), both of which take far less 

time to achieve restoration success. This finding challenges the widely held 

notion that natural forest regeneration has limited conservation value and that 

active restoration should be the default.25 

Forest restoration initiatives are becoming increasingly applied around 

the world to reverse biodiversity decline. Billions of dollars have been spent 

on ecological restoration research and initiatives, but restoration outcomes 

differ widely among these initiatives in part due to variable socioeconomic and 

ecological contexts. A review in 2016 presented the most comprehensive 

dataset on global forest restoration. It encompassed 269 primary studies 

across 221 study landscapes in 53 countries and contained 4,645 quantitative 

comparisons between reference ecosystems (e.g., old-growth forest) and 

degraded or restored ecosystems for five taxonomic groups (mammals, birds, 

invertebrates, herpetofauna, and plants) and 5 measures of vegetation 

structure reflecting different ecological processes (cover, density, height, 

biomass, and litter).26 

Forest restoration is a difficult, energy-consuming, and expensive 

undertaking with long-term, complex, and multidisciplinary processes 

requiring expertise, ecological knowledge and public policy measures. Forest 

restoration requires recreating within 10-15 years an embryo ecosystem that 

will only be fully developed after several decades. In the last decade 2 billion 

hectares have been identified globally for forest restoration. (1 ha, hectare, 

unit of area equal to 100 acres, or 10,000 square metres). In a meta-analysis 

(2016) encompassing 221 study landscapes worldwide revealed forest 

restoration enhances biodiversity by 15-84% and vegetation structure by 36-

77%, compared with degraded ecosystems. The same study identified the 

main ecological drivers of forest restoration success at both the local and 

landscape scale. Landscape restoration will be most successful when 

previous disturbance is less intensive and habitat is less fragmented in the 

landscape. Restoration does not result in full recovery of biodiversity and 
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vegetation structure, but can complement old-growth forests if there is 

sufficient time for ecological succession.27 

 

Figure 16. Forest restoration. Conserving and restoring forests for reduction 
of biodiversity loss is not cheap and easy project after all. Forest restoration 
will also increase the absorption of CO2 and improve climate change.  
[https://www.greenbiz.com/article/conserving-and-restoring-forests-wont-be-
cheap-and-easy-after-all]. 
 

Importance of tropical forests for biodiversity 

Tropical forests are among the most diverse, as well as most 

productive biomes, where huge quantities of carbon accumulate and are 

stored. Despite the vital role of tropical forests, they are rapidly being lost, 

especially due to increased agricultural demands. Land clearance is 

performed through slash and burn. Clearly, the destruction of tropical forests 

has deleterious global impacts, especially in terms of biodiversity loss, as well 

as loss to the atmosphere of all that carbon that forest accumulate in their 

biomass through carbon recycling and carbon cycling and storage. Because 

tropical forests are so productive, they are among the main focal points for 

initiatives to recover from biodiversity loss, as well as to sequester more of the 

carbon that is accumulating in the atmosphere, and which has already 

surpassed sustainable levels. A study in 2021 examined how natural 

regeneration of tropical forests is associated with changing plant diversity and 

carbon stocks in the Atlantic Forest of southern Brazil. Aboveground carbon 

stocks and plant species diversity (using taxonomic, functional, phylogenetic 

and conservation metrics) were estimated in areas undergoing natural 

https://www.greenbiz.com/article/conserving-and-restoring-forests-wont-be-cheap-and-easy-after-all
https://www.greenbiz.com/article/conserving-and-restoring-forests-wont-be-cheap-and-easy-after-all
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regeneration, ranging in age from 7 to more than 80 years. The results of the 

study showed co-benefits between carbon stocks, diversity, and conservation. 

Diversity (taxonomic, functional, and phylogenetic) increases along with 

carbon stocks. Also, the study demonstrated that ecological restoration not 

only sequesters carbon and has benefits with respect to climate change, but 

is also responsible for increasing biodiversity and conservation.28 

Many scientists questioned the general remark that forest regeneration 

is good for biodiversity. The debate on this problem is not only situated in the 

field of natural sciences, but also has social dimensions. A recent study 

(2021) adopted a comparative discourse analysis with 4 cases of protected 

areas in France, Spain, and Scotland. Researchers drew on a conceptual 

framework highlighting both the ecological and social factors underpinning the 

construction of environmental discourses. They notably emphasised the role 

of interests, ideas and institutions, and the power dynamics underpinning 

discourse-coalitions. They showed how diverging discourses emerged, gained 

ground, coalesced and competed differently in different contexts, explaining 

the adoption of seemingly opposite discourses by protected area authorities. 

These findings reaffirm the need to conceive environmental governance as an 

on-going deliberative process in order to achieve environmental justice.29 

 

Ecological restoration for biodiversity  

 Ecological restoration is the process of assisting the recovery of an 

ecosystem and its biodiversity that has been degraded, damaged or 

destroyed. Ecological restoration has as its goal an ecosystem that is resilient 

and self-sustaining with respect to structure, species composition and 

function, as well as being integrated into the larger landscape and supporting 

sustainable livelihoods. There are two major challenges involved when 

undertaking ecological restoration. One is how to undertake restoration across 

large areas comprising a variety of land-uses. The second is how to equitably 

balance the trade-offs between improving biodiversity conservation and 

improvements in human well-being. 

Studies have shown that landscape transformation due to agriculture 

affects more than 40% of the planet‘s land area and is the most important 
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driver of losses of biodiversity and ecosystem services worldwide. Ecological 

restoration may significantly reduce these losses, but its effectiveness has not 

been systematically assessed in agroecosystems at the global level. A 2015 

review quantitatively meta-analyzed the results of 54 studies of how 

restoration actions reflecting the two contrasting strategies of land sparing and 

land sharing affect levels of biodiversity and ecosystem services in a wide 

variety of agroecosystems in 20 countries. Restoration actions increased 

overall biodiversity of all organism types by an average of 68%. It also 

increased the supply of many supporting ecosystem services by an average 

of 42% and levels of regulating by an average of 120% relative to levels in the 

pre-restoration agroecosystem.30 

Principles of Good Ecological Restoration Practices are well-

established in biodiversity conservation and ecosystem management. These 

principles of good ecological restoration practice are based on experience 

gained over several decades and are consistent with both the scope of the 

Convention on Biological Diversity‘s Principles for the Ecosystem Approach. 

a. Incorporating biological, environmental, spatial variations into the design. 

b. Allowing for linkages within the larger landscape, 

c. Emphasizing process repair over structural replacement. 

d. Allowing sufficient time for self-generating processes to resume. 

e. Treating the causes rather than the symptoms of degradation. 

f. Include monitoring protocols to allow for adaptive management. 

A degraded ecosystem can be considered to have been restored when it 

regains sufficient biotic and abiotic resources to sustain its structure, 

ecological processes and functions with minimal external assistance or 

subsidy.31,32 

Ecological restoration, when implemented effectively and sustainably, 

contributes to protecting biodiversity, improving human health and wellbeing, 

increasing food and water security, delivering goods, services, and economic 

prosperity. At the same time, support climate change mitigation, resilience, 

and adaptation. Ecological restoration is a solutions-based approach that 

engages communities, scientists, policymakers, and land managers to repair 

ecological damage and rebuild a healthier relationship between people and 
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the rest of nature. When combined with conservation and sustainable use, 

ecological restoration is the link needed to move local, regional, and global 

environmental conditions from a state of continued degradation, to one of net 

positive improvement.33 

 

The new EU biodiversity strategy for 2030 

Over the last decades, the European Union (EU) countries have made 

commitments and set clear goals to reverse biodiversity loss, at both 

continental and global scales. The achievement of these goals is supported 

by legal frameworks, such as the Birds and Habitats Directives (Nature 

Directives hereafter) and the Marine Strategy Framework Directive; policies, 

such as the EU Biodiversity Strategy; and financial mechanisms, such as the 

LIFE programme. The European Union (EU) has committed to an ambitious 

biodiversity recovery plan in its Biodiversity Strategy for 2030 and the Green 

Deal. These policies aim to halt biodiversity loss and move towards 

sustainable development, focusing on restoring degraded habitats, extending 

the network of protected areas, and improving the effectiveness of 

management, governance, and funding. A recent review recorded the 

achievements of conservation goals and summarised the strengths and 

weaknesses of past EU biodiversity conservation policies and practices. 

Researchers focused on 4 main aspects: a) coordination among and within 

the EU Member States, b) integration of biodiversity conservation into socio-

economic sectors, c) adequacy and sufficiency of funds, and d) governance 

and stakeholder participation. Conservation efforts have benefitted from 

common rules across the EU and funding mechanisms, It is anticipated that 

future biodiversity conservation efforts would benefit from an extended and 

better-managed network of protected areas, additional novel funding 

opportunities, including the private sector, and enhanced co-governance.34 

The European Commission has adopted the new EU Biodiversity 

Strategy for 2030 and an associated Action Plan which is comprehensive, 

ambitious and long-term plan for protecting nature and reversing the 

degradation of ecosystems. It aims to put Europe's biodiversity on a path to 

https://www.sciencedirect.com/topics/earth-and-planetary-sciences/environmental-impact-assessment
https://www.sciencedirect.com/topics/social-sciences/governance
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/conservation-of-biodiversity
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recovery by 2030 with benefits for people, the climate and the planet. The 

strategy aims to build European societies‘ resilience to future threats such as 

climate change impacts, forest fires, food insecurity or disease outbreaks, 

including by protecting wildlife and fighting illegal wildlife trade. A core part of 

the European Green Deal, the Biodiversity Strategy will also support a green 

recovery following the COVID-19 pandemic. [τhe link is: https://ec.europa.eu/ 

environment/nature/biodiversity/strategy/index_en.htm].  

The EU Biodiversity Strategy for 2030 already sets some quantitative 

targets. For instance, besides the 30% land and sea protection target, and 

ambitious 10% of EU land and sea should become strictly protected, as most 

of the EU landscapes are already under effective spatial planning tools, but 

space for natural ecosystem processes and wild nature is extremely scarce.  

  

Figure 17. In the European Union, 78% of native flora and 84% of crops are 
either partially or fully dependent on invertebrates for pollination. The 
agricultural contribution of pollinators to the EU economy alone is estimated to 
be EUR 15 billion. 
 

As an example, although Germany has some of the stricter 

environmental measures, only 0.6% of the landscape areas have strict 

protection, with the current national goal being 2%. Furthermore, the EU 

Biodiversity strategy aims to reduce by 50% the overall use of chemical 

pesticides in agriculture by 2030, a 20% reduction of fertilizer use, to have at 

least 10% of agricultural area under high-diversity landscape features and to 

have 25% of the EU‘s agricultural land organically farmed. In addition, the 

insect decline is being addressed by the EU Pollinators Initiative, while soil 

https://ec.europa.eu/%20environment/nature/biodiversity/strategy/index_en.htm
https://ec.europa.eu/%20environment/nature/biodiversity/strategy/index_en.htm
https://ec.europa.eu/%20environment/nature/biodiversity/strategy/index_en.htm
https://ec.europa.eu/environment/nature/conservation/species/pollinators/
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restoration will take central stage under a revision of the Thematic Strategy for 

Soil Protection. 

On 1 June 2018, the European Commission adopted a Communication 

on the first-ever EU initiative on wild pollinators. The Initiative sets strategic 

objectives and a set of actions to be taken by the EU member states to 

address the decline of pollinators in the EU and contribute to global 

conservation efforts. It sets the framework for an integrated approach to the 

problem and a more effective use of existing tools and policies. The initiative 

sets long-term objectives (towards 2030), and short-term actions under three 

priorities: a) improving knowledge of pollinator decline, its causes and 

consequences, b) tackling the causes of pollinator decline, and c) raising 

awareness, and promoting collaboration [https://ec.europa.eu/environment/ 

nature/conservation/species/pollinators/policy_en.htm]. 

 Approaches to address simultaneously climate change and 

biodiversity change through afforestation (action of planting trees on an area 

of land in order to make a new forest) are also being explored, the most 

promised being the ones based on rewilding principles emphasizing natural 

ecological succession in abandoned agricultural lands. An EU Nature 

restoration plan, addressing also the restoration of free-flowing rivers is 

currently being prepared and will be legally binding. 

There are many proposals for legally binding EU nature restoration 

targets in 2021 to restore degraded ecosystems, in particular those with the 

most potential to capture and store carbon and to prevent and reduce the 

impact of natural disasters Greater efforts are needed to restore freshwater 

ecosystems, the natural functions of river (at least 25,000 km of rivers will be 

restored into free-flowing rivers by 2030 [https://unece.org/sites/default/ 

files/2021-05/1_%20EEAEUBiodivStrategyEEA%2BSGD15session2.pdf]. 

Assessing biodiversity trends in real time. Finally, all countries 

need to significantly improve the national monitoring of biodiversity changes 

over the next decades. Despite progress for scientific knowledge of how 

biodiversity is changing, most studies continue to be hampered by gaps in 

spatial, temporal and taxonomic coverage. Recently, Germany has set up a 

national biodiversity monitoring centre, under the auspices of the Federal 

https://ec.europa.eu/environment/%20nature/conservation/species/pollinators/policy_en.htm
https://ec.europa.eu/environment/%20nature/conservation/species/pollinators/policy_en.htm
https://ec.europa.eu/environment/%20nature/conservation/species/pollinators/policy_en.htm
https://unece.org/sites/default/%20files/2021-05/1_%20EEAEUBiodivStrategyEEA%2BSGD15session2.pdf
https://unece.org/sites/default/%20files/2021-05/1_%20EEAEUBiodivStrategyEEA%2BSGD15session2.pdf
https://unece.org/sites/default/%20files/2021-05/1_%20EEAEUBiodivStrategyEEA%2BSGD15session2.pdf
https://www.bfn.de/?L=1
https://www.bfn.de/?L=1
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Agency for Nature Conservation (Bundesamt für Naturschutz). Most 

European countries have yet to set such national biodiversity monitoring 

centers, although an effort is under way to design a European wide 

biodiversity monitoring system (EuropaBON). 

EuropaBONs mission is to overcome existing data gaps and workflow 

bottlenecks by designing an EU-wide framework for monitoring biodiversity 

and ecosystem services. EuropaBON aimed to engage users at the regional, 

national and European level to identify the data needs of policies and targets 

aligned with the new European Green Deal. [ https://europabon.org/]. 

 

Core aims and problems of EU biodiversity strategy for 2030 

 

What are the core aims of EU biodiversity strategy? The new 2030 

Biodiversity Strategy is a comprehensive, systemic and ambitious long-term 

plan for protecting nature and reversing the degradation of ecosystems. It is a 

key pillar of the European Green Deal and of EU leadership on international 

action for global public goods and sustainable development goals. With an 

objective to put Europe's biodiversity to recovery by 2030, the Strategy sets 

out new ways to implement existing legislation more effectively, new 

commitments, measures, targets and governance mechanisms. These 

include: a) Transforming at least 30% of Europe's lands and seas into 

effectively managed protected areas. The goal is to build upon existing Natura 

2000 areas, complementing them with nationally protected areas, while 

ensuring strict protection for areas of very high biodiversity and climate value, 

b) Restoring degraded ecosystems across the EU, as well as reducing 

pressures on biodiversity. The Strategy proposes a far-reaching EU Nature 

Restoration Plan that includes: Subject to an impact assessment, developing 

a proposal for a new legal framework for nature restoration, with binding 

targets to restore damaged ecosystems, including the most-carbon-rich ones; 

Improving the conservation status or trend of at least 30% of EU protected 

habitats and species that are not in a favourable status; Restoring at least 

25,000 km of rivers to be free-flowing; Halting and reversing the decline in 

farmland birds and insects, particularly pollinators; Reducing the overall use of 

https://europabon.org/
https://europabon.org/
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and risk from chemical pesticides, and reducing the use of the more 

hazardous/dangerous ones by 50%; Manage at least 25% of agricultural land 

under organic farming, and significantly enhance the uptake of agro-

ecological practices or reducing it to a level that allows full species recovery 

and do; Reducing the losses of nutrients from fertilisers by at least 50% and 

fertiliser use by at least 20%; Planting at least 3 billion trees, in full respect of 

ecological principles and protecting the remaining primary and old-growth 

forests. [European Environment Agency, Copenhagen, EU biodiversity 

strategy 2030, https://www.eea.europa.eu/policy-documents/eu-biodiversity-

strategy-for-2030-1] 

 

Are they problems of implementing the EU Biodiversity Strategy? The 

European Green Deal, including this Biodiversity Strategy, is Europe's growth 

strategy and will drive the recovery from the crisis. It will bring economic 

benefits and will help strengthen our resilience to future crises. The three key 

economic sectors - agriculture, construction and food and drink - are all highly 

dependent on nature and they generate more than EUR 7 trillion. Benefits of 

the EU Natura 2000 nature protection network are valued at between EUR 

200-300 billion per year. Investing in nature also means investing in local jobs 

and business opportunities, such as nature restoration, organic agriculture, 

and in green and blue infrastructure. The investment needs of the Natura 

2000 nature protection network are expected to support as many as 500,000 

additional jobs. Organic farming provides 10-20% more jobs per hectare than 

conventional farms. Greening the cities offers many innovative job 

opportunities to city planners, to urban farmers and botanists. 

 

EU actions for protecting marine ecosystem and biodiversity 

The Strategy aims to strengthen the protection of marine ecosystems 

and to restore them to achieve ―good environmental status‖, including through 

the expansion of protected areas and the establishment of strictly protected 

areas for habitats and fish stocks recovery. It stresses the need for an 

ecosystem-based approach to the management of human activities at sea. 

This means addressing the overexploitation of fishing stocks to or under, 

https://www.eea.europa.eu/policy-documents/eu-biodiversity-strategy-for-2030-1
https://www.eea.europa.eu/policy-documents/eu-biodiversity-strategy-for-2030-1
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Maximum Sustainable Yield levels (i.e. a level that will allow a healthy future 

for the fish stock's biomass); eliminating bycatch (term for the unwanted fish 

and other marine creatures trapped by commercial fishing nets during open 

sea fishing), or at least reducing it to non-dangerous levels, in order to protect 

sea mammals, turtles and birds, especially those that are threatened with 

extinction or in bad status; and tackling practices that damage the seabed. 

 

How to protect Freshwater ecosystems? The implementation and 

enforcement of the EU's legal framework on water and nature will be stepped 

up. In support of this, at least 25,000 km of rivers will be restored to a free-

flowing state through the removal of barriers and the restoration of floodplains. 

 

How to reduce environmental pollution? Pollution is a major driver of 

biodiversity loss. The strategy calls for the elimination of pollution from 

nitrogen and phosphorus flows from fertilisers by 2030. Fertilizer use should 

be reduced by at least 20% by 2030. To achieve, this, the Commission shall 

present a Zero Pollution Action Plan for Air, Water and Soil in 2021, an 

Integrated Nutrient Management Action Plan in 2022, and an EU Chemicals 

Strategy for Sustainability. 

[Source: European Commission (EC)   published May 20 2020. 

[https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vl8tgqok9ty0?ctx=vg9

pjk198axu  ]. 

Global marine and freshwater biodiversity. Can be protected? 

 

The Aquatic ecosystem is considered an ecosystem where the living 

species are surrounded by a body of water. There two main types: marine 

ecosystems  and freshwater ecosystems.   

A) Freshwater ecosystems are subdivided into 3 types:  a) species living 

in slow moving water, including pools, ponds, and lakes (called Lentic 

ecosystems),  and living species living in faster moving water, including 

streams and river (called Lotic ecosystems),  and c) wetlands (areas where 

the soil is saturated or inundated for at least part of the time). Freshwater 

ecosystems contain 41% of the world's known fish species. Freshwater 

https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vg8xdjeo1zoj
https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vl8tgqok9ty0?ctx=vg9pjk198axu
https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vl8tgqok9ty0?ctx=vg9pjk198axu
https://www.eumonitor.eu/9353000/1/j9vvik7m1c3gyxp/vl8tgqok9ty0?ctx=vg9pjk198axu
https://en.wikipedia.org/wiki/Ecosystem
https://en.wikipedia.org/wiki/Body_of_water
https://en.wikipedia.org/wiki/Marine_ecosystem
https://en.wikipedia.org/wiki/Marine_ecosystem
https://en.wikipedia.org/wiki/Marine_ecosystem
https://en.wikipedia.org/wiki/Freshwater_ecosystem
https://en.wikipedia.org/wiki/Pond
https://en.wikipedia.org/wiki/Pond
https://en.wikipedia.org/wiki/Lake
https://en.wikipedia.org/wiki/Stream
https://en.wikipedia.org/wiki/River
https://en.wikipedia.org/wiki/Wetland


 

40 

 

ecosystems is estimated to support more than 100,000 species, but all 

studies showed that they are some of the most endangered habitats in the 

world. 

B) Marine ecosystems are the largest of Earth's aquatic ecosystems and 

exist in sea and ocean waters that have a high salt content. Marine waters 

cover 71% of the surface of the Earth and account for more than 97% of 

Earth's water supply and 90% of habitable space on Earth. Seawater has an 

average salinity of 35 parts per thousand of water.  According to the World 

Register of Marine Species, WoRMS, the total number of marine species 

known to us is about 240,000 species (2021 census). However, it is 

estimated (projections with unknowns) that there are, probably,1.4 -1.6 million 

marine species on Earth today.35 

 

Figure 17. Aquatic Ecosystems are Freshwater and Marine ecosystems. 
Marine ecosystems are more diverse than freshwater ones. They include salt 
marshes, wetlands, estuaries, mangroves, and give accommodation to more 
than one hundred thousand species of animals and water plants. 
But they are much more sensitive. Anthropogenic pollution is causing more 
damage day by day in the marine life, reducing its biodiversity. 
 
 

Aquatic biodiversity is a comprehensive term for freshwater and marine 

ecosystems. Aquatic ecosystems support a substantial source of the earth‘s 

biological diversity. Marine ecosystems are valuable for natural global wealth 

but its biodiversity is extremely vulnerable. Sea and ocean water contributes 

about 90% of the marine ecosystem and shares about 10% of the total marine 

animals‘ population. Freshwater resources occur in insignificant proportions 

comparison to other water systems on the earth and their distribution and 

usage are also not balanced. Oceans, which are significantly involved in the 

https://en.wikipedia.org/wiki/Earth
https://en.wikipedia.org/wiki/Saline_water
https://en.wikipedia.org/wiki/Parts-per_notation
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global weather conditions and climatic transitions, have a unique variety of 

living species, making it a very diverse ecosystem. Oceans also absorbs 

plenty of carbon in the form of ―carbon sink‖ and marine phytoplanktons are 

capable of processing annual net primary production of around 50 billion tons 

of carbon (equal to the primary production of terrestrial plants). Oceans and 

seas support an extended number of biological diverse species, which are 

immensely important for the ecological diversity.  

There are total 222,000 -- 230,000 marine species listed, and almost 

200,000 belong to Animalia. Marine habitats are fragile because they are 

highly reactive to the variations and transformations in physical environments. 

Sensitivity of the biodiversity in fresh water resources is more than any other 

terrestrial ecosystems. The vulnerability of the freshwater habitat is because 

disproportionate numbers of plant and animal communities are growing in the 

water regime.36,37,38,39,40  

 

Figure 18.  Major groups of marine biota including macroalgae and animals 
ranging from protozoa to fish. [Liu J. Y. (Editor) 2008. Checklist of marine 
biota of China seas. Institute of Oceanology, Chinese Academy of Sciences.] 

 

Protection of Freshwater Biodiversity 

 

Freshwater biodiversity is one of the most diverse and imperiled parts 

of the biosphere. The International Union for Conservation of Nature (IUCN, 

Headquarters, 1196 Gland, Switzerland) water Programme and its Water and 

the Freshwater Biodiversity Unit, works in close collaboration with the IUCN 

http://www.marinespecies.org/charms/aphia.php?p=sourcedetails&id=152417
http://www.marinespecies.org/charms/aphia.php?p=sourcedetails&id=152417
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Freshwater Biodiversity Unit (FBU), based in Cambridge, UK, has  Key 

messages  for the biodiversity of freshwater ecosystems:  

a) Freshwater species are extremely threatened, possibly more so than 

species in the marine and terrestrial systems. 

b) Public awareness of the threat to freshwater species needs to be raised. 

Freshwater species are largely unseen by the general public, are not often 

considered as charismatic, and their values to people not well recognized. 

 

Figure 19. Collection of freshwater fishes. Freshwaters make up less than 1% 
of the total water on Earth, but are home to 28% of extinct species, and 29% 
of critically endangered species. [https://www.istockphoto.com/vector/ 
collection-of-freshwater-fishes-gm622799456-109073351  ].  
 

c) Freshwater species provide important ecosystem services, including the 

provision of protein and supporting livelihoods for some of the world‘s poorest 

communities. 

d) Management of water resources must take account of the requirements of 

freshwater species. This approach is encapsulated within the Environmental 

Flows concept, which aims to ensure that there is enough water to maintain 

environmental, economic and social benefits. 

e)  Protected areas must be designed to protect freshwater species, and 

employ the principles of catchment protection.41 

The European Union has 4 directives especially relevant to freshwater 

ecosystems in Europe. The Birds (2009/147/EC) and Habitats (HD; 92/43/EC) 

two main policies for nature conservation. Areas protected under these two 

https://www.istockphoto.com/vector/%20collection-of-freshwater-fishes-gm622799456-109073351
https://www.istockphoto.com/vector/%20collection-of-freshwater-fishes-gm622799456-109073351
https://www.istockphoto.com/vector/%20collection-of-freshwater-fishes-gm622799456-109073351
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Directives form an ecological network, Natura 2000, which covers 18% of the 

EU's land area and river network (and ∼8% of its marine territory. threatened 

habitats and species to a favorable conservation status). The European Red 

List of Threatened Species (European Commission, 2010) provides 

assessments and listings of conservation status for European species. The 

Water Framework Directive (WFD, Directive 2000/60/EC) establishes an EU-

wide basis for integrated water resource management (IWRM) with the overall 

aim of ―Good Ecological Status‖ for all water bodies.42 

 

Obligations to Protect Marine Ecosystems (under International 

Conventions and other Legal Instruments). 

One of the most remarkable developments in the field of international 

environmental law in the 20th and 21st centuries was the increasing concern 

for the status and protection of the marine environment and its biodiversity.  

International conventions promoted the idea that the oceans must be 

protected from becoming dumping grounds of shipping waste and contributed 

to the awareness for the importance of the oceans‘ environmental and 

ecological health.43 

The 1972 Stockholm Conference on the Human Environment was 

the cornerstone event for the awakening of an environmental awareness in 

international environmental protection law (United Nations Conference on the 

Human Environment held in Stockholm in 1972).  The Stockholm Declaration 

sets forth several broad, yet key, principles that have become cornerstones of 

international environmental laws.  Principle 4 recognized a special 

responsibility to safeguard and manage wildlife and its habitat. Principle 5 

warns against the exhaustion of natural resources and principle 7 calls for 

states to ―take all possible steps to prevent pollution of the seas by 

substances that are liable to create hazards to human health, to harm living 

resources and marine life, to damage amenities or to interfere with other 

legitimate uses of the sea.‖ 

 A number of international conventions have included new obligations 

for management activities regulating uses of the seas and oceans. The 

conventions (and codes) make explicit reference to protection of marine 

https://conbio.onlinelibrary.wiley.com/doi/10.1111/conl.12771#conl12771-bib-0042
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ecosystems. The overarching convention in this respect is the Convention on 

Biological Diversity (CBD). Other international legal instruments include 

a) the UN Agreement on Straddling and Highly Migratory Fish Stocks and,  

b)   the FAO Code of Conduct for Responsible Fisheries.  

In response to these international agreements, national legislation and 

policies have been put in place to more explicitly incorporate ecosystem 

considerations within national ocean management regimes. This paper 

examines the provisions of selected international instruments to demonstrate 

the extent to which ecosystem management has been incorporated in those 

instruments, exemplified by the Australian Ocean Policy and the Canadian 

Oceans Act. The paper also examines the implementation of ecosystem 

management principles at the domestic level. The international instruments 

discussed are:  

a) United Nations Convention on the Law of the Sea (UNCLOS); 

b) the Agreement for the Implementation of the Provisions of the United 

Nations Convention on the Law of the Sea of 10 December 1982 relating 

to the Conservation and Management of Straddling Fish Stocks and 

Highly Migratory Fish Stocks;  

c) the Convention on the Conservation and Management of Highly 

Migratory Fish Stocks in The Western and Central Pacific Ocean;  

d) the FAO Code of Conduct for Responsible Fisheries;  

e) the Convention on Biological Diversity;  

f) the Jakarta Ministerial Statement on the Implementation of the 

Convention on, Biological Diversity;  

g) the Convention on Conservation of Nature in the South Pacific; and 

h) the Washington Declaration on Protection of the Marine Environment 

from Land-based Activities. 

i)  National policies examined include Australia‘s Oceans Policy and 

Canada‘s Oceans Act 1996. 

International conventions and other legal instruments United Nations 

Convention on the Law of the Sea (UNCLOS) UNCLOS provides rules for the 

regulation of all uses of oceans and seas. UNCLOS also establishes a 

framework for the development of conservation and management measures 
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concerning marine resources and scientific research within the exclusive 

economic zone (EEZ) of States as well as on the high seas.44 ,45 

Agreement for the Implementation of the Provisions of the United 

Nations Convention on the Law of the Sea of 10 December 1982 relating to 

the Conservation and Management of Straddling Fish Stocks and Highly 

Migratory Fish Stocks (United Nations Fish Stocks Agreement – UNFSA) 

UNFSA imposes obligations on Parties to protect the marine environment and 

requires States to ensure the sustainable utilization of fish stocks. UNFSA 

require States to apply the precautionary approach and adopt appropriate 

measures to maintain or restore populations of species that are part of the 

same ecosystem. Convention for the Conservation and Management of 

Highly Migratory Fish Stocks in the Western and Central Pacific Ocean 

(WCPT Convention) The objective of the WCPT Convention is to ensure the 

long-term and effective conservation and sustainable use of highmigratory fish 

stocks in the western and central Pacific, in accordance with UNCLOS and 

UNFSA. FAO Code of Conduct for Responsible Fishing. The FAO Code of 

Conduct for Responsible Fishing is a non-legally binding code, but with 

important links to UNCLOS. The Code expects States to implement 

appropriate measures within the precautionary principle framework to 

minimize waste, discards, ghost-fishing, and negative impacts of fishing on 

associated or dependent species.  

Although the Convention on Biological Diversity (CBD) does not 

specifically address fisheries, it applies to all terrestrial and marine 

biodiversity, and, as such affects fisheries. CBD outlines measures for 

conserving biodiversity, including in situ and ex situ conservation measures. 

General measures for conserving and ensuring ecologically sustainable 

development include developing national policies, strategies and programmes 

reflecting the principles espoused in the Convention. Convention on 

Conservation of Nature in the South Pacific The objective of the Convention is 

to conserve, utilize and develop the natural resources of the South Pacific 

region through careful planning and management for the benefit of present 

and future generations. National policies for protecting the marine 

environment. The paper discusses the national policies of two countries that 
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illustrate some of the efforts being undertaken at the national level to promote 

more responsible approaches to fisheries in the marine ecosystem. These are 

Australia‘s Oceans Policy and the Oceans Act 1996 of Canada. Australia‘s 

Oceans Policy has several objectives, including protection of Australia‘s 

marine biodiversity and the ocean environment, and to ensure that the use of 

oceanic resources is ecologically sustainable. The Oceans Act of Canada 

establishes certain obligations for the Minister for Fisheries and Oceans for 

management and conservation of Canadian waters. The Act also establishes 

a legal framework for the development and implementatio in estuarine, 

coastal and marine waters within Canadian jurisdiction. 44,45 

There are many strengths and weaknesses of international efforts to 

incorporate ecosystem management principles into international instruments 

for marine environment protection. The most notable strengths of the 

international instrument are the attempt to establish a global framework for the 

conservation and management of marine environments and resources. The 

inclusion of ecosystem conservation is also a positive element as it is a step 

away from the traditional species and stock focus. This ecosystem-based 

focus also provides scope for an increased involvement of regional bodies in 

establishing integrated marine and coastal management measures. There 

are, however, several weaknesses. One of the major drawbacks of 

international instruments is that many States are not party to them, thereby 

limiting the extent to which these instruments are being applied.44,45 

 

Conservation measures and Marine Protected Areas 

 

Marine Protected Areas (MPAs) have been set up across the world‘s 

oceans to protect vulnerable marine species and ecosystems, to conserve 

biodiversity and minimise extinction risk, to re-establish ecosystem integrity, 

and to enhance the productivity of fish and marine invertebrate populations. 

They provide a public focus for marine conservation and are commonly used 

around the world as management tools to promote the sustainable use of 

marine resources. Many MPAs also serve as living laboratories and are 

critical to scientific research and discoveries that benefit humanity. MPAs and 
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their network offer nature-based solution to support global efforts towards 

biodiversity of marine species and climate change adaptation and mitigation. 

[IUCN, What are MPAS? https://www.iucn.org/resources/issues-briefs/marine-

protected-areas-and-climate-change ]. 

 

Notable marine protected areas on planet Earth (MPAs) 

There are some notable marine protected areas (MPAs) with high 

biodiversity which are very important to be protected.  

 The Bowie Seamount Marine Protected Area off the coast of British 
Columbia, Canada. 

 The Great Barrier Reef Marine Park in Queensland, Australia. 

 Ligurian Sea Cetacean Sanctuary in the seas of Italy, Monaco, 
France. 

 The Dry Tortugas National Park in the Florida Keys, USA. 

 The Papahānaumokuākea Marine National Monument in Hawaii. 

 The Phoenix Islands Protected Area, Kiribati  

 The Channel Islands National Marine Sanctuary in California, USA  

 The Chagos Marine Protected Area in the Indian Ocean.  

 The Wadden Sea bordering the North Sea in the Netherlands, 
Germany, and Denmark. 

 

The MPAs, namely Cook Islands Marine Park and 

Papahānaumokuākea Marine National Monument in the USA, currently cover 

about 6.35% of the ocean. However only just over 1.89% of that area is 

covered by exclusively no-take MPAs that do not allow any fishing, mining, 

drilling, or other extractive activities. This is far from the commitments of 

States made in relation to the Convention on Biological Diversity’s (CBD) 

Aichi Target 11 of 10% MPA coverage by 2020, and even further from the 

recommendations made at the IUCN World Parks Congress 2014 that at least 

30% no-take MPA coverage worldwide is needed. 

Most existing MPAs do not have enough human and financial 

resources to properly implement conservation and management measures. 

Added to this critical situation is a spatial disparity: seven countries have 

established around 80% of the surface of the MPAs in the ocean. The high 

seas, covering over half the Earth, still lack a framework through which MPAs 

https://www.iucn.org/resources/issues-briefs/marine-protected-areas-and-climate-change
https://www.iucn.org/resources/issues-briefs/marine-protected-areas-and-climate-change
https://en.wikipedia.org/wiki/Bowie_Seamount
https://en.wikipedia.org/wiki/British_Columbia_Coast
https://en.wikipedia.org/wiki/British_Columbia_Coast
https://en.wikipedia.org/wiki/British_Columbia_Coast
https://en.wikipedia.org/wiki/Great_Barrier_Reef_Marine_Park
https://en.wikipedia.org/wiki/Queensland,_Australia
https://en.wikipedia.org/wiki/Ligurian_Sea_Cetacean_Sanctuary
https://en.wikipedia.org/wiki/Monaco
https://en.wikipedia.org/wiki/Dry_Tortugas_National_Park
https://en.wikipedia.org/wiki/Florida_Keys
https://en.wikipedia.org/wiki/Papah%C4%81naumoku%C4%81kea_Marine_National_Monument
https://en.wikipedia.org/wiki/Hawaii
https://en.wikipedia.org/wiki/Phoenix_Islands_Protected_Area
https://en.wikipedia.org/wiki/Kiribati
https://en.wikipedia.org/wiki/Channel_Islands_National_Marine_Sanctuary
https://en.wikipedia.org/wiki/California
https://en.wikipedia.org/wiki/Chagos_Marine_Protected_Area
https://en.wikipedia.org/wiki/Indian_Ocean
https://en.wikipedia.org/wiki/Wadden_Sea
https://en.wikipedia.org/wiki/North_Sea


 

48 

 

can be established. Lack of strictly and permanently protected MPAs limits 

our ability to support climate change adaptation and mitigation. However, to 

reduce the overall climate change impacts on oceans, such as ocean 

warming, substantial cuts in greenhouse gas emissions are still urgently 

needed on a global scale to reverse global warming. 

 

Figure 20. Spatial distribution of the world's protected areas (terrestrial and 
marine protected areas).  MPA data from UNEP-WCMC and IUCN (2020). 

 

Marine Protected Areas (MPAs) are areas of the ocean set aside for 

long-term conservation aims. MPAs support biodiversity conservation, climate 

change adaptation and mitigation of environmental pollution, while providing 

other ecosystem services. Currently 6.35% of the ocean is protected, but only 

just over 1.89% is covered by exclusively no-take MPAs. Most existing MPAs 

do not have enough human and financial resources to properly implement 

conservation and management measures. Increased political commitments 

can help boost the governance of and resources available to MPAs.46,47,48,49 

The economics of biodiversity (the Dasgupta Review, 2021)  

A well known economics professor of the Cambridge University (United 

Kingdom) was commissioned in 2019, by the UK Treasury to write a report on 

the economics significance of biodiversity. 
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[Cambridge University (UK), Dasgupta Review: Nature‘s value must be at the 

heart of economics, 2021, [ https://www.cam.ac.uk/stories/dasguptareview]. 

A review (2021) of the report by professor, Sir Partha Dasgupta 

introduced the subject   ―…Nature is a ―blind spot‖ in economics. We can no 

longer afford for it to be absent from accounting systems that dictate national 

finances, or ignored by economic decision makers. The report was 

commissioned by the UK Treasury in 2019, and published ahead of this year‘s 

Convention on Biological Diversity taking place in China (Kunming, China, on 

17-30 May 2021). This conference will consist of the 15th Meeting of the 

Conference of the Parties (COP15) to the Convention on Biological Diversity 

(CBD COP15) 

The review of professor Dasgupta is expected to help set the agenda 

for the UK Government‘s 25-year environment plan. 

 

 

 

 

 

 

 

Figure 21. The Dasgupta Review (2021) is an independent, global review on 
the Economics of Biodiversity led by Professor Sir Partha Dasgupta (Frank 
Ramsey Professor Emeritus, the Frank Ramsey Emeritus Professor of 
Economics at Cambridge and Fellow of St John‘s College, UK). 
The Review was commissioned in 2019 by HM Treasury and has been 
supported by an Advisory Panel drawn from public policy, science, 
economics, finance and business [https://assets.publishing.service.gov.uk/ 
government/uploads/system/uploads/attachment_data/file/957629/Dasgupta_
Review_-_Headline_Messages.pdf   ] 
 

―….The long-awaited Dasgupta Review describes Nature as ―our most 

precious asset‖ and finds that humanity has collectively mismanaged its 

―global portfolio‖: In the last decades increasing population trends in most 

https://www.cam.ac.uk/stories/dasguptareview
https://assets.publishing.service.gov.uk/%20government/uploads/system/uploads/attachment_data/file/957629/Dasgupta_Review_-_Headline_Messages.pdf
https://assets.publishing.service.gov.uk/%20government/uploads/system/uploads/attachment_data/file/957629/Dasgupta_Review_-_Headline_Messages.pdf
https://assets.publishing.service.gov.uk/%20government/uploads/system/uploads/attachment_data/file/957629/Dasgupta_Review_-_Headline_Messages.pdf
https://assets.publishing.service.gov.uk/%20government/uploads/system/uploads/attachment_data/file/957629/Dasgupta_Review_-_Headline_Messages.pdf
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developing countries, increasing demands for food, other consumer products, 

housing and infrastructure projects (roads, schools, hospitals, etc) far 

exceeded Nature's capacity to supply ―goods and services‖ we all rely on….‖ 

―….The last few decades of human prosperity have taken a 

―devastating‖ ecological toll, and the Review (by prof. Dasgupta) highlights 

recent estimates that suggest we would need 1.6 Earths (60% more) to 

maintain humanity's current way of life….‖ 

―….The Review argues that Gross Domestic Product (GDP) is no 

longer fit for purpose when it comes to judging the economic health of nations. 

Prof. Dasgupta contends that GDP is ―based on a faulty application of 

economics‖ that does not include ―depreciation of assets‖ such as the 

degradation of the biosphere.. ―My overarching aim is the reconstruction of 

economics to include Nature as an ingredient,‖ said Dasgupta. 

―…….Truly sustainable economic growth and development means 

recognising that our long-term prosperity relies on rebalancing our demand of 

Nature‘s goods and services with its capacity to supply, Dasgupta says that 

sustainable economics means using a different measure to GDP. ―It also 

means accounting fully for the impact of our interactions with Nature across all 

levels of society. COVID-19 has shown us what can happen when we don‘t do 

this.‖  The pandemic – most likely triggered by a zoonotic disease jumping the 

species barrier – may be ―just the tip of the iceberg‖ if we continue to 

encroach on natural habitats, the Review cautions. Prime Minister Boris 

Johnson welcomed the Dasgupta Review, which he says makes clear that 

―protecting and enhancing nature needs more than good intentions – it 

requires concerted, coordinated action.‖   ―This year is critical in determining 

whether we can stop and reverse the concerning trend of fast-declining 

biodiversity……‖  

Professor Sir Partha Dasgupta said ―……Biological diversity is, in fact, 

declining faster now than at any time in our history. Since 1970, there has 

been on average almost a 70% drop in the populations of mammals, birds, 

fish, reptiles, and amphibians. Around one million animal and plant species 

(almost 25% of the global total) are believed to be threatened with extinction. 

https://youtu.be/fG4tc-5BJpg
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Beyond its intrinsic – and incalculable – worth, biodiversity provides 

fundamental natural ―dividends‖ that nourish and protect us: from basic 

sustenance through fish stocks or insects that pollinate crops, to soil 

regeneration, and water and flooding regulation. Not to mention the cultural 

and spiritual values that enrich our lives. The total absence of these essential 

―ecosystem services‖ in national balance sheets has only served to intensify 

exploitation of the natural world….‖ 

―…..A very simple example of the gaping holes in our accounting might 

see woodland destroyed to build a shopping centre. GDP records an increase 

in produced capital, but no depreciation of the ―natural capital‖ that absorbs 

carbon, prevents soil erosion, creates a habitat for much-needed pollinators, 

and provides direct benefits to us – from recreation to purified air – that 

reduce burdens on health services. Such losses carry economic costs….‖ 

―…..Nations are judged to have thriving economies at the same time as 

their biological assets are decimated. Estimates show that between 1992 and 

2014, produced capital per person doubled, but the stock of natural capital per 

person declined by nearly 40%. Governments exacerbate the problem: the 

total global cost of subsidies that damage Nature is estimated to be up to 

US$6 trillion per year. Accumulating produced capital at the expense of 

Nature is what economic development has come to mean for many people, 

according to the Review. Prof. Dasgupta argues that the species extinction 

crisis we face – of our own making – is undermining the ―productivity, 

resilience and adaptability‖ of Nature. This, in turn, has put our economies, 

livelihoods and wellbeing at serious risk. ―Nature is our home,‖ he said. ―Good 

economics demands we manage it better.‖ The landmark 600-page report 

makes clear that urgent and transformative action taken now would be 

significantly less costly than delay, and will require change on three broad 

fronts. Humanity must ensure its demands on nature do not exceed its 

sustainable supply. We must urgently increase the global supply of ―natural 

assets‖. Recommendations include the expansion and improved management 

of Protected Areas, and enacting policies that ―discourage‖ damaging forms of 

consumption – meat-heavy diets, for example…‖. 



 

52 

 

[Cambridge University (UK), Dasgupta Review: Nature‘s value must be at the 

heart of economics, 2021, [ https://www.cam.ac.uk/stories/dasguptareview]. 

[GOV.UK, 2.2.2021 https://www.gov.uk/government/publications/final-report-

the-economics-of-biodiversity-the-dasgupta-review ]. 

A critical article of the Dasgupta review was published in May 2021, 

Spash CL, Hache F. The Dasgupta review deconstructed: an exposé of 

biodiversity economics. Globalizations, published on line 26 May 2021, DOI: 

10.1080/14747731.2021.1929007. 

[ SCL, Institute for the Multi-Level Governance & Development, Department of 

Socioeconomics, WU Vienna University of Economics and Business, Vienna, 

Austria,  and HF,  Green Finance Observatory, Brussels, Belgium ]. 

 

Which countries are among the most megadiverse 

 

The G7 nations (Russia was G8), are the most developed industrial 

countries (USA, France, Italy, UK, Germany, Canada, Japan). These 

countries have about 58% of the world‘s total wealth at about $317 trillion and 

over 46% of the world‘s nominal GDP (Gross Domestic Product) is 

represented in these nations, have a great capacity and responsibility to 

support the transformation that is needed for biodiversity protection.  The G7 

leaders in recent international conferences on biodiversity have agreed 

commitments to halt and reverse biodiversity loss by 2030, and tackle 

deforestation, marine litter and illegal wildlife trade. 

In May 2021, environment ministers of G7 nations, including Canada, 

announced their support for prtotecting natural environment. Their target is 

protecting at least 30% of land and ocean by 2030 in a new Global 

Biodiversity Framework expected to be finalized and adopted by Parties to the 

United Nations Convention on Biological Diversity in Kunming, China in 

October 2021. [Canada Paws 14 June 2021, https://cpaws.org/g7-leaders-

approve-nature-compact-to-halt-and-reverse-biodiversity-loss-by-2030/]. 

The G7 countries with only about 10% of the world population, are 

consuming about 40% of the Earth‘s total sustainable biological productivity.  

 

https://www.cam.ac.uk/stories/dasguptareview
https://www.gov.uk/government/publications/final-report-the-economics-of-biodiversity-the-dasgupta-review
https://www.gov.uk/government/publications/final-report-the-economics-of-biodiversity-the-dasgupta-review
https://www.gov.uk/government/publications/g7-climate-and-environment-ministers-meeting-may-2021-communique/g7-climate-and-environment-ministers-communique-london-21-may-2021
https://www.gov.uk/government/publications/g7-climate-and-environment-ministers-meeting-may-2021-communique/g7-climate-and-environment-ministers-communique-london-21-may-2021
https://www.gov.uk/government/publications/g7-climate-and-environment-ministers-meeting-may-2021-communique/g7-climate-and-environment-ministers-communique-london-21-may-2021
https://www.cbd.int/conferences/post2020
https://www.cbd.int/conferences/post2020
https://cpaws.org/g7-leaders-approve-nature-compact-to-halt-and-reverse-biodiversity-loss-by-2030/
https://cpaws.org/g7-leaders-approve-nature-compact-to-halt-and-reverse-biodiversity-loss-by-2030/
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The countries with most diverse ecosystems and large numbers of 

living terrestrial and marine species are:   

Brazil (212 million population) is at the top among the megadiverse 

countries. Brazil hosts between 15%-20% of the world's biological diversity, 

with more than 120,000 species of invertebrates, about 9,000 vertebrates and 

more than 4,000 plant species. Brazil has over 55% of native vegetation cover 

and 15% of the planet's freshwater. The Amazon rainforest is one of the most 

biodiverse places on Earth with over 3 million living species and over 2,500 

tree species (or 1/3 of all tropical trees that exist on earth). This immense 

biodiversity helps to create and sustain this huge vibrant ecosystem.  

Also, Brazil has the largest segment of the population most dependent 

on natural resources and ecosystem services, the poor are therefore the most 

vulnerable to their degradation. Over 10 million people in Brazil live on an 

income which is lower than USD $300 per month, with a significant portion of 

these people living in rural areas, where dependence on ecosystem services 

is higher. 

China (1.402 million population) is among the 12 mega-biodiverse 

countries in the world. Forest cover accounts for 20% of the total land area, 

and is the 3rd largest in the world, harboring abundant and diverse wildlife. 

China is also one of the 8 centers of origin for crops, with nearly 10,000 

species of crops. China harbours nearly 10% of all plant species and 14% of 

animals on planet Earth. Biodiversity not only helps maintain the productivity 

of China‘s ecosystem, but also supports food security, helps humans adapt to 

the climate change, and provides important resources for Chinese popular 

medicine. 

China has established 234 botanical gardens and arboreta, conserving 

over 20,000 species of higher plants; 240 zoos; 2 national long-term banks 

and 25 medium-terms banks for agricultural crop germplasm resources; 32 

national gardens for germplasm resources, etc. 

China is the world's biggest polluter among developed countries. But in 

the last decade has sought to play a more prominent role internationally on 

biodiversity conservation. China, in the International on Biodiversity 

Conference (12.10.2021, Kunming, China) pledged in front of  delegates from 

https://www.france24.com/en/tag/environment/
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about 195 countries gathered in the southern Chinese city of Kunming,  to 

safeguarding plants, animals and ecosystems. China will fund with a capital 

contribution of 1.5 billion yuan ($233 million) to support the cause of 

biodiversity conservation in China and in developing countries for 2030-50. 

 

India (1.380 million population) is home to nearly 8% of the world's 

recorded plants and animals as well as with 30 globally identified biodiversity 

hotspots, India is one of the richest countries in terms of biodiversity. India is 

known for its rich heritage of Biological diversity, having already documented 

over 91,000 species of animals and 45,500 species of plants in its 10 

biogeographic regions. India a mega diversity country with only 2.4% of the 

land area of the world, but accounts for 7.8% of the recorded species of the 

world. 

 India is the country of 12 primary centres of origin of cultivated plants 

and domesticated animals. India is considered to be the homeland of 167 

important plant species of cereals, millets, fruits, condiments, vegetables, 

pulses, fibre crops and oilseeds, and 114 breeds of domesticated animals. 

About 4,900 species of flowering plants are endemic to the country. 

The Central Government of India has enacted the Wild Life (Protection) 

Act, 1972. The Act, provides for the creation of Protected Areas for the 

protection of wildlife and also provides for punishment for hunting of specified 

fauna and rare species. 

 

The Russian Federation (144 million population) occupies 17 

million km2, making it the world‘s largest country in terms of area. The 

forest ecosystems of Russia are very diverse, including polar deserts, 

tundra, forest tundra, taiga, mixed and broad-leaved forests, forest steppe. 

Russian forests cover 776.2 million ha, accounting for about 22% of the 

world‘s forest resources and 40% of the most valuable coniferous stands. 

Russia possesses the largest wetland systems in the world. Peatlands and 

marshes perform a key global role in carbon sequestration. Combined with 

lakes, wetlands cover 15% of the territory and are connected by 120,000 

rivers. About 80% of Arctic species are represented in Russia. The country 
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is bordered by 13 marginal seas of three oceans (Atlantic, Arctic, Pacific), 

with a coastline stretching some 60,000 km, making it the longest of any 

country in the world. 65% of the Russian territory is considered virtually 

untouched by economic and other human activities, whereas 20% of the 

territory has suffered considerably due to environmental pollution and 

neglect. 

Russian biodiversity includes 12,500 species of vascular plants 

(representing 5% of the world‘s vascular flora), 2,200 species of 

bryophytes, about 3,000 species of lichens, 7,000-9,000 species of algae, 

and 20,000-25,000 species of fungi. Russian fauna is composed of 320 

species of mammals (18% of the world‘s mammal fauna), over 732 species 

of birds (8% of the world‘s bird fauna), 75 species of reptiles, about 30 

species of amphibians, 343 species of freshwater fish (high endemism), 

approximately 1,500 species of marine fishes (only around 3% of the 

world‘s fish fauna), 9 species of cyclostomates and approximately 100,000 

invertebrates (high endemism). Approximately 1,100 of rare and 

endangered plant and animal species are included in the Red Book of the 

Russian Federation. [Convention of Biological Diversity, Russian 

Federation https://www.cbd.int/countries/profile/?country=ru   ] 

Conclusions 

The United Nations Convention on Biological Diversity (CBD) is a 

multilateral treaty for the protection of all the living species on Earth. The 

Convention is dedicated to promoting sustainable development. It was opened 

for signatures in 1992 (Rio de Janeiro, Brazil), entered into force on 29 

December of 1993 and has been ratified by 196 countries. The objective of 

CBD was to develop national and international strategies for the conservation 

of all living species on Earth. 

 Despite a vast number of diverse environmental protection efforts to 

restore and protect all living species and sensitive ecosystems, biodiversity is 

deteriorating worldwide and this decline is projected to worsen if countries and 

their policies continue the same trends as in the last decades. Biodiversity 

refers to every living thing, including plants, bacteria, animals, and humans. 

https://www.cbd.int/countries/profile/?country=ru
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After extensive research efforts, scientists estimated that there are around 8.7 

million species of plants and animals in existence. However, only around 1.2 

million species have been identified and described so far, of which one million 

are insects. Millions of other organisms remain unknown. 

The crisis of the Earth‘s biodiversity, is the result  intensive agricultural 

practices, habitat conversion, destroying tropical forests, excessive 

exploitation of farming lands to feed an increasing global population, 

environmental pollution and other activities that disturb and even destroy 

ecosystems. Pollution, climate change, deforestation and excessive 

consumption of marine species are all threats to biodiversity. Some scientists 

estimate that half of all species on Earth will be wiped out within the next 

century. Conservation efforts are necessary to preserve biodiversity and 

protect endangered species and their habitats.  

Scientists are optimistic that with the right environmental actions we 

can halt and reverse biodiversity loss in the next decade. But this task needs 

transformational changes across technological, political, cultural, economic 

and social domains at the local, regional and global scale.  

Biodiversity loss is a global problem that requires coordinated action 

between countries and must be given far higher prominence and urgency in 

environmental policy choices, and the opportunity presented by the adoption 

of a new UN Global Biodiversity Framework. The publication of the Dasgupta 

Review on the Economics of Biodiversity and the COP26 climate conference 

also provide opportunities for global thought leadership on the value of 

biodiversity and its centrality to human wellbeing.  

Biodiversity is important to most aspects of human lives because 

provides food, fuel, shelter, and medicine. Also, healthy ecosystems provide 

crucial services such as pollination, seed dispersal, climate regulation, water 

purification, nutrient cycling, and control of agricultural pests. Biodiversity 

also holds cultural values to humans as well, for spiritual or religious reasons.   
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