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Executive summary.
The report refers to the World Economic Forum's 'Global Risks 2033' report to identify the world's biggest challenges over the next years. Furthermore, the report discusses the risks of biodiversity loss and ecosystem collapse and considers how these risks may impact sustainable development. Firstly, the report refers to various credible sources to assess the environmental damage caused by human activity. 

Secondly, the report considers the potential impact of biodiversity loss and applies several sustainability theories, such as the 'Malthusian Theory of Population', 'Ricardian Theory of Rent', and ‘Environmental Kuznets Curve’. Also, the report refers to the 'Sustainable Development Goals' and discusses their relevance to biodiversity loss and ecosystem collapse. Finally, the report provides three recommendations which outline several measures that Governments can implement to protect global biodiversity. 
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1.0. [bookmark: _Toc134780400]Introduction. 

The report's primary aim is to identify a global risk and discuss how the identified risk may impact global efforts on sustainable development. For the purpose of this report, the risks that will be discussed are biodiversity loss and ecosystem collapse. Furthermore, the report will apply several sustainability theories to help understand how biodiversity loss and ecological collapse may impact sustainable development.

To achieve the aim, the report outlines four primary objectives: 

1. To conduct secondary research to determine the environmental, societal, and economic impact of biodiversity loss and ecosystem collapse. 
2. To conduct secondary research to identify the main factors contributing to biodiversity loss and ecosystem collapse.  
3. To apply the Malthusian theory, Neo-Malthusian theory, and Neo-Classical theory to understand how biodiversity loss and ecosystem collapse may impact sustainable development.
4. To provide a set of recommendations to support sustainable development and reduce the risk of biodiversity loss and ecosystem collapse. 

Each year the World Economic Forum (WEF) publishes an annual report titled ‘Global Risks’. The report outlines several global risks and discusses the potential environmental, geopolitical, social, and economic implications. Furthermore, the report discusses various strategies that can be implemented to address the world’s biggest challenges. Additionally, findings presented in the report are gathered from the ‘Global Risks Perception Survey’ (GRPS), an annual study that gathers responses from 1,200 experts across various industries and fields (WEF, 2023). 

In chapter two of its most recent ‘Global Risks’ report, the (WEF) outlined the most significant risks for the next ten years. The diagram below shows the responses from the (GRPS) and ranks each risk by severity. The findings reveal that respondents believe the four biggest challenges over the next ten years are environmental risks such as climate change, natural disasters, extreme weather events, biodiversity loss, and ecosystem collapse. Therefore, the report will explore the threat of biodiversity loss and ecosystem collapse in greater depth and identify the solutions that can be implemented to address the challenges posed by this risk.
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[bookmark: _Toc134780401]2.0.	Main body.

[bookmark: _Toc134780402]2.1.	Overview of biodiversity loss and ecosystem collapse. 
An article published by the National Geographic Society (NGS) (2022) explains that biodiversity refers to all living things on Earth, including animals, plants, bacteria, and humans. Furthermore, research conducted by Mora et al., (2011) reveals that there are approximately 8.7 million types of species globally, and the majority of species are insects that live on land. Moreover, an ecosystem refers to a geographic area where biotic factors such as plants and animals interact with abiotic factors such as soil and water (NGC, 2022). 

An article published by Earth.Org defines biodiversity loss as “the loss of life on Earth at various levels, ranging from reductions in the genetic diversity to the collapse of entire ecosystems” (Earth.Org, 2022). Furthermore, Dearing (2020) explains that ecological collapse occurs when ecosystems lose structure, function, and size. Moreover, ecosystem collapse drastically changes the natural landscape and causes extinction among some species (Lewis, 2011).

According to an article published by the European Parliament (2021), the primary causes of biodiversity loss and ecosystem collapse include land use, overexploitation of natural resources, climate change, pollution, and invasive species. Furthermore, an article published by the Royal Society (2020) explains that changes in human consumption have increased the demand for natural resources such as water, air, sand, and fossil fuels. Moreover, the majority of natural resources are used to support human activities such as agriculture, mining, industrial construction, and urban development. 

In 2022, the World Wide Fund for Nature (WWF) published the 14th edition of the ‘Living Planet Report’. The report provides a comprehensive analysis of the impact of human activity on global biodiversity and natural ecosystems. Furthermore, the report is underpinned by the ‘Living Planet Index’ (LPI), a scientific indicator that measures the health of global biodiversity based on population trends among various species across different ecosystems (LPI, 2022). Additionally, the report uses 'Ecological Footprint', which is a metric that measures human demand for natural resources (Global Footprint Network, n/a).

Findings from the report reveal that wildlife populations have decreased by an average of 69% since 1970. Furthermore, data gathered from the report shows that freshwater populations have decreased by an average of 83% over the same period (WWF, 2022). Also, the report measures biodiversity loss by region to highlight the areas most at risk of ecosystem collapse. The diagram shows that biodiversity in Latin America and the Caribbean has decreased by an average of 94% since 1970. Additionally, the data shows that biodiversity in Africa has decreased by an average of 66% over the same period (WWF, 2022).
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Firstly, agriculture practices have a significant impact on biodiversity and natural ecosystems. For example, a report published by Chatham House (2021) reveals that global food production is the primary cause of biodiversity loss, and approximately 49% of habitable land is used for agriculture worldwide. Furthermore, findings from the report show that agriculture is responsible for 80% of global land-use change and approximately 42 million hectares of forest were lost due to ranching in Latin America between 1980 and 2000 (Chatham House, 2021). Moreover, data published by Statista (2020) reveals that an estimated 420 million hectares of forest have been destroyed worldwide since 1990.

Secondly, climate change is a key driver of biodiversity loss and poses several risks to ecosystems worldwide. For example, an article published by the (UN) (2022) explains that rising global temperatures could alter natural ecosystems, and approximately 1 million species are at risk of extinction over the next two decades. Furthermore, the article states that if the average global temperature exceeds 3 degrees Celsius (°C), approximately 41% of mammals would lose half of their habitat worldwide (UN, 2022). Additionally, climate change poses several risks to coral reefs, and since 2009, the total number of coral reefs worldwide has declined by approximately 14% (Statista, 2021). 

Thirdly, pollution has a negative impact on global biodiversity and natural ecosystems. For example, an article published by the International Union for Conservation of Nature (IUCN) (2021) states that an estimated 14 trillion tonnes of plastic waste enter the ocean annually. 
Furthermore, research shows that approximately 100 thousand sea mammals and 1 million sea birds die each year because of plastic pollution in the ocean (Keep Britain Tidy, 2022). 
Also, research published by Tang et al., (2021) shows that 64% of agricultural land worldwide is at risk of pesticide pollution. Additionally, the agriculture industry is responsible for approximately 35% of all greenhouse gas (GHG) emissions worldwide (UN, 2021). 

Fourthly, invasive species are a key driver of biodiversity loss and ecosystem collapse. In 2019, the Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) published the ‘Global Assessment Report on Biodiversity and Ecosystem Services’. Findings from the report show that there has been a 70% increase in the number of invasive species across 21 countries that have been studied since 1970 (IPBES, 2019). 
Additionally, research shows that invasive species contribute to approximately 33% of animal extinctions worldwide (Blackburn et al., 2019).

Finally, an article published by the Royal Society (2022) states that human population growth has a negative impact on biodiversity and natural ecosystems. According to data published by Statista (2022), the human population is approximately 8 billion. Moreover, the human population is expected to reach 10 billion by 2060 (Statista, 2022). Consequently, the demand for natural resources increases as the human population increases (UN, 2017). 

An article published by the Guardian (2020) reveals that humans extract an estimated 100 billion tonnes of natural resources annually. Also, research shows that the global consumption of natural resources will likely increase to 186 billion tonnes annually by 2050 (UN, 2017). Lambert (2019) states that the overexploitation of natural resources leads to biodiversity loss and land degradation. For example, data published by the Global Environment Facility (GEF) (2022) reveals that approximately 25% of Earth’s total land area has been significantly degraded. 

[bookmark: _Toc134780403]2.2.	Impact of biodiversity loss and ecosystem collapse.
An article published by the (WEF) (2020) reveals that approximately half of global gross-domestic-product (GDP) is dependent on natural ecosystems. However, research suggests that ecological collapse would have severe economic consequences and would significantly reduce global (GDP) (WEF, 2020). Furthermore, the agriculture sector is highly dependent on natural resources such as soil, water, and land. Therefore, biodiversity loss poses several threats to global food security, and the collapse of ecosystems could significantly reduce the global food supply (WEF, 2020).

An article published by the (UK) Parliament (2022) defines food security as “a measure of people’s access to safe and nutritional food”. However, data published by the (UN) (2021) reveals that in 2020, an estimated 811 million people were undernourished worldwide. Also, research suggests that approximately 2.37 billion people do not have access to adequate food (UN, 2021). Furthermore, research conducted by the World Food Programme (2021) reveals that an estimated 42 million people are at risk of famine, which is considered an emergency level of hunger. 

This trend supports the ‘Malthusian Theory of Population’, a theory developed by economist Thomas Malthus. The theory posits that the human population grows faster than the global food supply. Furthermore, the theory is underpinned by the 'Law of Diminishing Returns', which states that after an optimal level of production is reached, everything produced after this point results in smaller levels of output (Investopedia, 2022). Therefore, the theory states that there is an imbalance between human population growth and food supply, thus creating a food shortage if the population grows exponentially (Economics Online, 2019). 

Similarly, economist David Ricardo argued that there are biophysical limits to economic growth and that growth in the human population leads to the overexploitation of agricultural land. Furthermore, Ricardo developed the 'Ricardian Theory of Rent', which posits that as the human population increases, the demand for land increases, thus increasing the price of land. However, as the price of land increases, the quality of land decreases, which leads to diminishing returns (Investopedia, 2022). 

The graph (figure 1) shows the average price for farmland in the United Kingdom (UK) since 1992. Interestingly, the data shows that the price of farmland has increased substantially since 1993, which supports the ‘Ricardian Theory of Rent’. Furthermore, as the demand for land has increased, the demand for food has also increased, which has led to higher food prices (UN, 2021). For example, the graph (figure 2) shows that the ‘World Food Price Index’ has sharply increased since 2000. 

Figure 1.
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Overall, Malthusian and neo-Malthusian theorists argue that there are biophysical limits to economic and population growth. Furthermore, theorists who support this viewpoint believe that Earth’s resources are finite and that economic growth leads to biodiversity loss and ecosystem collapse. However, neo-Classical theorists argue that economic growth is an effective strategy for reducing humanity's environmental impact. Furthermore, some theorists suggest that economic growth helps to reduce pollution and limit the environmental damage caused by human activity (Steiguer, 1995). 

For example, economist Simon Kuznets developed the ‘Environmental Kuznets Curve’ (EKC), which posits that environmental degradation decreases once countries reach an optimal level of (GDP). Furthermore, the theory suggests that as countries grow their economies, they develop more efficient processes and utilise innovative technologies to extract natural resources more effectively, which helps to reduce pollution. 

The diagram (figure 3) shows that as countries move towards industrialisation, they significantly impact the environment. However, once (GDP) reaches a certain point, countries transition to a service-based economy which helps to reduce high levels of industrial pollution. 
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Interestingly, research conducted by the Office for National Statistics (ONS) supports the (EKC) theory and shows that there is a decoupling between the (UK's) (GDP) rate and (C02) emissions. The findings show that between 1985 and 2016, (GDP) per capita increased by 70.7%, whereas (C02) emissions reduced by 34.2% (ONS, 2019). 

Furthermore, the research paper suggests that several factors have contributed to the trend, such as Government regulations, the emergence of new industries and technological advances. For example, the (UK) Government introduced the ‘Climate Change Act 2008’ which states that the (UK) must achieve net zero (CO2) emissions by 2050 (Gov.UK, 2023). 

However, a disadvantage of the (EKC) theory is that it does not account for indirect pollution caused by international trade (ONS, 2019). For example, in 2020, the (UK) imported approximately $75 billion worth of goods and services from China (Statista, 2021). However, the data shows that in 2021, China’s total (C02) emissions were approximately 11.47 billion metric tonnes, making it the largest polluter of (CO2) worldwide (Statista, 2022). 

Furthermore, the diagram (figure 4) shows global (C02) emissions from 1940 to 2021. The data shows that global (C02) emissions have increased by approximately 60% since 1990. Therefore, the data shows that economic growth has a negative impact on biodiversity loss and ecosystem collapse. 
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2.3.     Sustainable development goals (SGDs).
In response to the environmental damage caused by human activity and economic growth, the (UN) developed the (SDGs). The (SDGs) were introduced in 2015 and consist of 17 goals that address various global challenges, such as poverty, climate change, environmental degradation, and inequality. Also, 193 countries have agreed to attempt to achieve the (SDGs) by 2030 (UN, 2015). Furthermore, several of the (SGDs) are focussed on preventing biodiversity loss and ecosystem collapse. 

For example, goal 15 of the (SDGs) ‘Life on Land’ is focussed on protecting biodiversity and restoring natural ecosystems. Furthermore, the primary objective of the goal is to combat climate change and reduce the environmental damage caused by human activity (UN, n.a). Also, goal 12 of the (SGDs) 'Responsible Consumption and Production', addresses the overexploitation of natural resources and promotes sustainable development (UN, n.a). 

Furthermore, the goal promotes the principles of a circular economy, an economic model that attempts to extend the product life cycle through reusing, recycling, re-purposing, and refurbishing (EU, 2015). Therefore, to address the risks posed by biodiversity loss and ecosystem collapse, it is essential that Governments and business leaders implement strategies that align with the (SGDs).
[bookmark: _Toc134780404]3.0.	Conclusion.
To conclude, the report has discussed the global risk of biodiversity loss and ecosystem collapse. Furthermore, the data presented in the report highlights the extent to which human activity has caused catastrophic damage to global biodiversity. Also, the findings suggest that biodiversity loss could significantly reduce global (GDP) and negatively impact global food security. Additionally, the report discussed Malthusian and neo-Malthusian theories, which suggest that exponential human population growth leads to resource scarcity and land degradation. 

Secondly, the report applied the (EKC) theory, which shows a decoupling between (GDP) and (C02) emissions in the (UK). However, the model does not factor in indirect pollution caused by international trade. Finally, the report referred to the (SGDs) and discussed the goals that are focussed on reversing the environmental damage caused by human activity. Overall, findings from the report show that biodiversity loss and ecosystem collapse are significant global risks. Furthermore, to address the global risk, Governments and businesses must work towards the (SDGs) and implement sustainable practices that protect biodiversity. 

























[bookmark: _Toc134780405]4.0.     Recommendations.
This section of the report presents three recommendations that aim to reduce the risk of biodiversity loss and ecosystem collapse. The recommendations are:

1. To reverse biodiversity loss by establishing protected areas on land. 

As stated, the primary cause of biodiversity loss and ecosystem collapse is deforestation and cattle ranching. Furthermore, both practices cause land degradation and air pollution. Therefore, Governments should introduce legislation to establish protected areas on land to promote biodiversity and reduce the environmental impact caused by deforestation and agriculture. 

2. To impose excise taxes on meat to reduce consumption. 

Secondly, the findings presented in the report show that the agriculture sector emits approximately 35% of all (GHG) emissions globally. Therefore, to address the market failure and internalise the negative externality, Governments should use market-based solutions and impose excise taxes on meat to reduce consumption. 

3. To implement deposit-return schemes to reduce plastic waste pollution.

As stated, findings from the report show that 14 trillion tonnes of plastic waste are thrown into the ocean annually. Therefore, to reduce plastic waste pollution and protect the ocean, Governments should implement deposit-return schemes to encourage consumers to return plastic containers to businesses once empty. 
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