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Executive summary

This report refers to the World Economic Forum's report "Global Risk 2024", which identifies the greatest global challenges in the coming years. This report discusses extreme climate change and ecosystem collapse and examines how these threats may impact sustainable development. The report refers to a variety of credible sources to assess human-made environmental damage.
The report also analysed the potential impact of ecosystem loss and applied sustainable development theory, the Maltese population theory, Ricardian rent theory and the environmental Kuznets curve. The report also considered how sustainable development goals relate to climate change and ecosystem loss. The report concludes with three recommendations that could be useful in stopping extreme weather changes and the loss of natural ecosystems.
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1. [bookmark: _Hlk165614086]Introduction

This report aims to identify global risks and discuss how identified risks may impact global contributions to sustainable development. For the purposes of this report, the threats that will be discussed are extreme climate change and ecosystem loss, which are among the most serious global threats. The report also applies several sustainability theories to better understand how climate change and nature loss may impact sustainability (1). To achieve this goal, the report presents four main goals:

1. Conduct secondary research to determine the environmental, social and economic impacts of climate change.
2. Conduct secondary research to identify the main factors contributing to ecosystem loss.
3. Applying Malthusian theory, neo-Malthusian theory and neoclassical theory to understand how extreme weather conditions can impact sustainable development.
4. Providing a set of recommendations supporting sustainable development and mitigating the risks associated with climate change and ecosystem loss.
Every year, the World Economic Forum (WEF) publishes an annual report titled "Global Risks." The World Economic Forum's Global Risks Report 2024 identified extreme weather events and critical changes in Earth systems as the greatest concerns facing the world in the coming decade. The report identifies the four most serious threats over the next ten years, namely: extreme weather phenomena, critical changes in Earth systems, loss of biodiversity and ecosystem collapse, and shortages of natural resources. The effects of climate change are already being felt around the world. According to the IPCC Special Report "Global Warming of 1.5°C", with an increase in the average global temperature by 2°C, there will be much more serious consequences than previously forecast. There will be storms, floods, heat waves, droughts, winds, fires, frost strikes, rising sea and ocean levels all over the world. As a result, there will be economic losses, climate migrations, easier spread of infectious diseases and increased political tensions (2).
In the second chapter of the latest report "Global Risk" (WEF), the WEF presented the most important risks for the next ten years. The diagram below shows the responses from GRPS and ranks each risk by severity. According to respondents, the four biggest challenges over the next ten years are environmental threats such as extreme weather events, critical change in earth systems, and natural resource shortages (3). The report will therefore examine extreme weather events and ecosystem collapse in more detail and present possible solutions that can be implemented to address the challenges posed by these risks.

FIGURE 1. Top 10 Risks
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2. Main body


[bookmark: _Hlk165614210]2.1. Overview of extreme weather events
The climate on Earth is constantly changing, and these changes are increasingly manifesting themselves in previously unrecorded intensity of weather phenomena. It is becoming necessary for humanity to adapt to extreme weather phenomena. It is becoming necessary to adapt to climate change, i.e. to teach society new reactions and behaviours that favor balance on the planet. Global warming in the future will be the result of current and future carbon dioxide emissions. If emissions of CO2 and other greenhouse gases are not reduced in the coming decades, global warming will exceed the thresholds of 1.5°C and 2°C in the 21st century. This will result in an increase in the intensity of extreme weather phenomena, such as regional temperature increases, changes in rainfall patterns, and changes in soil moisture (Nationa Geografic 2022).
It is increasingly visible how the burning of fossil fuels, cutting down forests and the breeding of livestock affect the Earth's climate and temperature. Many greenhouse gases occur in natural conditions, but human activity increases the presence of some of them in the atmosphere, especially: carbon dioxide (CO2), methane, nitrous oxide, and fluorinated greenhouse gases. By 2020, the concentration of CO2 in the atmosphere had increased to 48% above pre-industrial levels, i.e. from 1750. Other greenhouse gases are emitted in smaller amounts as a result of human activity. For example, methane is a more potent greenhouse gas than CO2, but it stays in the atmosphere for a shorter time. Nitrous oxide, like CO2, is a long-lived greenhouse gas that accumulates in the atmosphere for decades or even centuries. Non-greenhouse gas pollutants, including aerosols, have a variety of warming and cooling effects, including issues such as poor air quality(4).

Many studies show that higher temperatures will cause a geographical shift of climatic zones, which will affect the distribution and abundance of many plant and animal species. Today, we can already see how many animal species are under pressure related to habitat loss and environmental pollution. The increase in temperature may also influence phenology, i.e. the behaviour and life cycle of animal and plant species. This may contribute to an increase in the number of pests and invasive species, and thus to an increased incidence of certain diseases in humans. At the same time, yields and profitability of agricultural activities and animal production may be reduced, as well as a weakening of the ability of ecosystems to provide important services and goods, such as the provision of clean water or cool and clean air(5). Higher temperatures increase water evaporation, which, combined with a lack of rainfall increases the risk of severe drought periods(6).
Drought is an example of a threat whose development may also be caused by human activity through changes in land use, improperly carried out drainage works, cutting down trees and shrubs, and excessive exploitation of surface water and groundwater resources. Spring droughts may cause abnormal development of vegetation, lower harvest quality, reduced yields and, consequently, increase in food prices(7).
Large amounts of plastic are one of the seven key areas recognised by the European Commission as crucial for achieving a circular economy in the EU by 2050. The effects of single-use and subsequent disposal of plastic packaging are already visible on the coasts of seas and oceans. Plastic waste is increasingly polluting the oceans, and it is even believed that by 2050 there will be more plastic than fish in the oceans(8).
As experts from the Intergovernmental Panel on Climate Change (IPCC) point out, population growth increases greenhouse gas emissions but rising incomes have an even greater impact on emissions per person on Earth. In the richest countries, CO2 emissions are 50 times higher than in the poorest countries, but it is in the countries with the lowest income and minimal emissions that the population is growing the fastest(9).
Concrete production contributes to extreme weather events. Taking into account all stages of production, concrete is responsible for between 4 and 8 percent of global CO2 emissions. Among raw materials, only coal, oil and gas are a greater source of greenhouse gases. Half of concrete's CO2 emissions occur during the production of cement clinker, the most energy-intensive part of the cement production process. The problem of CO2 emissions in concrete production is greater than that of plastic, but it is generally considered less serious. Concrete does not come from fossil fuels, but it absorbs vast swathes of fertile soil, causing obstruction of rivers and choking animal habitats(10).
Many factors influence bee populations. To protect them from declining in numbers, a map was created showing their distribution around the world. Research conducted in 2019 confirmed that the number of insects decreases by 2.5% every year. Scientists from China and Australia have shown that bees, ants and beetles are dying eight times faster than mammals, birds and reptiles. If this trend does not change, there may be no insects left on Earth in 2119. Bees are responsible for as many as 4,000 varieties of vegetables. The International Union for Conservation of Nature (IUCN) and the European Commission estimate in the Red List that in Europe, nearly one bee species in ten is at risk of extinction(11).

FIGURE 2.     Trends in heat related mortality
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2.2. The impact of climate change on life on Earth

Malnutrition of millions of children around the world slows down their development. 150 million children under the age of five, or 1 in 5 children in this age group, are shorter than the norm for their age, and more than 50 million are underweight. It is also not optimistic that 32.8% of women of reproductive age suffer from anemia, which may have serious health consequences not only for them, but also for their offspring(12).
Most hungry people live in Asia, Africa and Latin America. It is estimated that in total, hunger or severe malnutrition affects 821 million people, i.e. every ninth inhabitant of the planet. Many reports show that hunger is increasing in regions of the world where climate change is most noticeable and in societies heavily dependent on crops and agriculture. According to the Oxfam report, in the 10 countries most affected by the consequences of climate change, the number of people suffering from severe hunger has increased by 123% over the last 6 years, and it is the governments of these countries that appeal most to the UN for help due to heat, drought and downpours(13).
This trend supports the "Malthusian theory of population", a theory developed by economist Thomas Malthus. The theory assumes that the human population is growing faster than the global food supply. Moreover, this theory is supported by the “Law of Diminishing Returns,” which states that once an optimal level of production is reached, everything produced after that point results in a lower level of production (Investopedia, 2022). According to this theory, there is a large imbalance between human population growth and food supply, which unfortunately causes food shortages in the event of exponential population growth (Economics Online, 2019).
Economist David Ricardo believed that there are biophysical limits to economic growth and that human population growth leads to overexploitation of agricultural land. The "Ricardian theory of rent" states that as the human population increases, the demand for land increases, thereby increasing the price of land. However, as land prices increase, the quality of land decreases through exploitation, which leads to decreasing profits (Investopedia, 2022).
Figure 3 shows the average price of farmland in the UK since 1973. The data shows that the price of farmland has increased significantly since 1993, supporting the 'Ricardian theory of rent'. As the demand for land increases, the demand for food also increases, which has led to higher food prices (United Nations, 2021). Figure 4 shows that the "World Food Price Index" has increased sharply since 2000.

FIGURE 3. The average price for farmland in the United Kingdom
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FIGURE 4. World Food Price Index
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Malthusian and neo-Malthusian theorists believe that there are biophysical limits to economic growth and population growth. Theorists supporting this point of view believe that the Earth's resources are limited and that rapid economic growth is slowly leading to climate change and ecosystem collapse. Neoclassical theorists argue that economic growth is an effective strategy for reducing humanity's impact on the environment, and some theorists suggest that economic growth helps reduce pollution and limit environmental damage caused by human activities (Steiguer, 1995). Neo-Malthusianism, defined as the fear that a large population size may lead to a humanitarian and ecological catastrophe and that the fight against overpopulation is a great problem, and its consequences are felt all over the world(15).

Economist Simon Kuznets developed the "Environmental Kuznets Curve" (EKC), which assumes that environmental degradation decreases when countries reach an optimal level (GDP). Kuznet's theory suggests that as economies develop, countries develop more efficient processes and use innovative technologies to extract natural resources more efficiently, which helps reduce pollution, and the extraordinary development of new technologies restores hope for containing climate change(16).
Figure 5 shows that as countries move towards industrialisation, they have significant impacts on the environment. However, once GDP reaches a certain point, countries shift to a service-based economy, which helps reduce high levels of industrial pollution.

FIGURE 5.    Diagram of Kuznets Curve
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The Environmental Kuznets Curve (EKC) hypothesis states that there is an inverted U-shaped relationship between environmental degradation and income. Significant recent work has tested the EKC by monitoring the impact of economic development on environmental indicators such as climate change, the ozone layer, air quality, water quality, and waste generation. Research by the Office for National Statistics (ONS) supports the EKC theory and shows that there is a relationship between the emission rate (GDP) and emissions (CO2)(17).
The Global Carbon Budget report, published by scientists from over 90 institutions around the world, shows that total global CO2 emissions in 2023 will reach 36.8 billion metric tons, an increase of 1.1% compared to 2022(18).

FIGURE 6. CO2 emissions
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2.3. [bookmark: _Hlk165614424]Sustainable Development Goals (SDGs)

The Sustainable Development Goals are an action plan for change and transformation of the world in which the needs of the present generation can be met in a sustainable way, with respect for the environment and taking into account the needs of future generations. The Sustainable Development Goals were introduced in 2015 by 193 countries and contain 17 goals to be achieved by all parties, i.e. state governments, international organisations, non-governmental organisations, the science and business sectors, as well as citizens. They focus on 5 areas: people, planet, prosperity, peace, and partnership(19).
The Sustainable Development Goals mainly include an economy free from net greenhouse gas emissions by 2050. In addition, the Sustainable Development Goals are intended to safeguard, protect and enhance natural capital and protect the health and well-being of citizens from environmental threats(20).
The Sustainable Development Goals promote the introduction of a circular economy, an economic model that attempts to extend the life cycle of a product through reuse, recycling, repurposing and refurbishing (EU, 2015). Therefore, to address the threats posed by extreme climate change and ecosystem collapse, it is essential that entrepreneurs transition from a linear to a circular economy(21).















3. Conclusion

The report discusses the global risk of ecosystem loss and extreme weather changes. The data presented in the report highlights the extent to which human activities have caused catastrophic damage to global biodiversity. It can be concluded that extreme climate change has the potential to significantly reduce global GDP and negatively impact global food security. Additionally, the report discusses Malthusian and neo-Malthusian theories, which suggest that human population growth leads to resource scarcity and land degradation.
The report uses EKC theory that shows the separation of emissions (GDP) from emissions (CO2). Finally, the report refers to the SGDs and discusses targets that can reverse human-caused environmental damage. The report's findings show that extreme weather changes and ecosystem loss are undoubtedly a major global problem that must be addressed as soon as possible for future generations.
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4. Recommendations

This part of the report presents three recommendations aimed at preventing climate change and ecosystem loss. The recommendations are as follows:
1. Establishment of protected areas on land
Individual countries should make every effort to minimise cutting down forests and draining water reservoirs. Instead of building new buildings on forested areas, they can be built on demolished vacant buildings, which will protect the natural ecosystem. In addition, entry bans to the forest may be introduced due to the possibility of starting a fire.
2. Promoting a vegetarian diet
Reducing meat consumption can be promoted by organising programs encouraging people to adopt a vegetarian or vegan diet. Such programs can be organised in schools or workplaces.
3. Implementation of deposit return systems to reduce plastic waste pollution
Introduce refund machines in stores, i.e. devices where you can return used plastic bottles or aluminum cans. The machine, unlike an ordinary waste bin, could selectively accept reusable containers using a barcode scanner.
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