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[bookmark: _Toc134563705]Introduction 
Humanity is currently facing unprecedented challenges, from the cost-of-living crisis to global warming, and if these challenges are not dealt with correctly, they could have a serious adverse effect on humanity's future. The World Economic Forum (WEF) (2023) has compiled a list of humanity's ten most serious risks in the next decade.  The risks originate from different sectors and are categorised into five different categories; these are economic, environmental, geopolitical, societal and technological. The risk category that poses the most substantial risk, according to WEF (2023) is environmental. Environmental factors account for six of the ten leading global risks, with societal accounting for two and geopolitical and technological accounting for one each. Not only are the environmental risks the most prevalent risks in the top 10 they are also the most severe. As seen in Figure 1, the four most severe risks are all environmental.  
Figure 1 - Global risks ranked by severity over the next ten years (WEF, 2023)


This report aims to evaluate and further investigate the risks identified in the report published by WEF, determine their causes, and evaluate them using leading economic theories to recommend the most suitable action to prevent these risks from becoming a reality. The cause of many of these risks and the primary debate between leading theorists, is centred around the finite materials on Earth and the rate at which these resources are being consumed. The overarching theories that will be discussed in this report are the Malthusian, neo-Malthusian and neoclassical economic theories. 
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[bookmark: _Toc134563707]Sustainable Development
 Sustainable Development is crucial for the prosperity of future generations. According to the Brundtland Commission (1987), “Sustainable development is a development that meets the needs of the present without compromising the ability of future generations to meet their own needs” (p.41). In an effort to combat the current ever-growing risks to humanity, the 2030 Agenda for Sustainable Development was introduced. At the heart of the 2030 Agenda is the 17 Sustainable Development Goals (SDGs). These are a set of goals introduced to “end poverty, protect the planet and improve the lives and prospects of everyone, everywhere” (United Nations, n.d., para. 1). The 17 goals were introduced in 2015 and were the heart of the 2030 Agenda which set out a 15-year plan to achieve the 17 SDGs by 2030 (United Nations, n.d.). Sustainable development is also viewed as the equity between generations (intergenerational equity). Sustainable development requires the use of resources that can be replenished like for like and relies on the premise that economic growth and environmental quality must not be competing goals. The 17 SDGs are all linked to either resource scarcity prevention, limiting Gross Domestic Product (GDP) growth and population management, all of which link back to the Malthusian and Neoclassical economic theories. 
[bookmark: _Toc134563708]Natural ecosystems: Past the point of no return
As previously mentioned, the most significant risks over the next decade are environmental. Six of the ten greatest global risks are environmental, which highlights the current damage and potential for further damage to the environment. This also signifies the need to be more sustainable and responsible going forward. The risk with the perceived highest severity is the failure to mitigate climate change. According to the Met Office (2023), rising global temperatures will have serious repercussions for both humanity and nature due to its effect on climate systems globally. Some examples of the effects climate change will have on climate systems include warmer environments, melting ice and glaciers, rising sea levels and more severe weather events. These changes in climate systems will also cause a loss of biodiversity, damage to water supplies and infrastructure and also deplete food resources (Met Office, 2023). 

[bookmark: _Toc134563709]Affluence 

According to the United Nations (n.d.-a), there are seven main contributors to climate change. These are generating power and manufacturing goods using fossil fuels, deforestation, transportation, food production, fossil fuel-powered energy for homes and overconsumption. According to the United Nations (n.d.-a), one of the main problems is affluence, with the top 1% wealthiest people in the world accounting for more greenhouse gas emissions than the poorest 50% combined. Many studies argue that the primary contributors to negative global impacts are technological change as well as per-capita consumption (Haberl et al., 2020). The increase in per capita consumption has grown at a rate whereby the positive effects created by improved technology are unable to outweigh the negative effects of consumption (Weidmann et al., 2020). Findings showed that staggeringly the top 0.54% of the wealthiest people globally account for more lifestyle-related greenhouse gas emissions (14%) compared to the bottom 50% of earners (10%) (Otto et al., 2019). Weidmann et al. (2020) also found that the top 10% of earners globally account for between 25 and 43% of the overall negative environmental impact. These statistics highlight the effect that affluence has on environmental damage. 

Figure 2 - Relative change in main global economic and environmental indicators from 1970 to 2017 (Wiedmann et al., 2020)

These findings somewhat disprove the neoclassical theory of the Kuznets curve. This theory argues that improved economic growth is in fact beneficial for the environment. In comparison, the Ehrlich-commoner model, a neo-Malthusian theory has a contrasting view, which states that increasing population (P), affluence (A) and technology (T) all play a role in the damage to the environment (I), I=PAT.  This Ehrlich-commoner model was based on the theory created by Paul Ehrlich, who believed that the sole contributor to resource depletion and environmental degradation was the increasing population (Holdren, 2016). Barry Commoner refuted this claim, despite acknowledging the role population growth had to play in resource depletion and environmental degradation, he believed that modern technology and affluence also played a significant role in the damage to the environment (Holdren, 2016). 

As shown in Figure 2, there is a clear correlation between an increase in global GDP with an increase in global material footprint (MF) and CO2 emissions from fossil fuels. Despite this correlation, the rate at which pollutants are being exerted is reducing compared to GDP growth, thus the Kuznets curve could prove to be true if CO2 emissions continue to decline at a faster rate than GDP. If the point is reached whereby the pollutants eventually begin to decrease while GDP continues to increase the Kuznets Curve could become a reality. One of the criticisms of the curve is that it does not look at the pollutants we face today, however, it can still be applied and may well become a reality.

According to Haberl et al. (2020), the current benefits of technological advancements in reducing emissions and overall environmental impacts are outweighed by the negatives of affluence. The growth in affluence globally is increasing at a faster rate compared to the environmental benefits that new technology provides. It is anticipated that this trend is unlikely to change in the future, especially as new technologies also have their own negative impacts on the environment (Weidmann et al., 2020).  O’Connor (2015) also states energy efficiency provided by new technologies does not necessarily lead to reduced emissions; however, it does provide the resources needed to improve our energy supply. To calculate the true energy savings, the rebound effect must be utilised. The rebound effect looks at the direct rebound effect of energy savings as well as the indirect rebound effect. The indirect rebound effect looks at how the money that is saved is subsequently spent. The money saved could be spent on something that harms the environment as a result of its production, thus the initial savings are made redundant (O’Connor, 2015). This method will provide a true representation of the benefits that improved technology will have on environmental health.

[bookmark: _Toc134563710]Overpopulation

Another factor leading to resource scarcity and environmental degradation is the ever-growing population (Maja & Ayano, 2021). Due to the continually increasing population and limited resources available, resource scarcity and the degradation of the Earth's ecosystems are inevitable unless suitable measures are implemented (Bretschger, 2013). Resource scarcity and population growth are considered to be connected and both must be addressed, alongside the continuous risk of climate change (Maja & Ayano, 2021). The global population reached 8 billion in November 2022, up from 2.5 billion in the 1950s and is expected to continually increase to its peak of 10.4 billion in the 2080s (United Nations, 2022). According to Maja and Ayano (2013), the growing population means there is greater demand for resources which means that not only will there will be a reduction in the quantity but also the quality of these natural resources. These issues will be more significant in higher populated countries due to overexploitation and more intensive farming (Maja & Ayano, 2013). 

Thomas Malthus’ theory supports the belief that the increasing population is linked with resource scarcity. The Malthusian theory states that the food supply will deplete because the population is growing faster than the resources can be replenished (Unat, 2020). Malthus believed that food growth was linear and the population would grow exponentially (De Sherbinin et al., 2007). Malthus recognised that as the population increases, the output also increases until the point at L1 is reached, which is the optimum between population and output (De Sherbinin et al., 2007). After this point, the returns are diminishing, until eventually the point at L2 is reached, which is the Malthusian trap. This is the point whereby there are not enough resources to supply the population unless measures are implemented to counteract this. 
Figure 3 - The Malthusian Theory

High birth rates and an increasing population could cause a reduction in resources as stated by the Malthusian theory. However, there are some criticisms of this theory, mainly the that the theory overlooks the fact that we are continually monitoring the population and implementing measures accordingly, such as more readily available contraception (Liu & Raftery, 2020). For example, in El Salvador, there was an evident link between the increase in access to contraception with the reduction in fertility rates. Liu and Raftery (2020) found that birth rates in Salvador decreased from 5.44 births per woman in the 1970s when just 28% of women were using contraception, compared to 2.27 births per woman when 61% of women were using contraception. Another factor that the Malthusian theory failed to consider was the fact that women would become more educated which also contributed to the decrease in fertility rates (Liu & Raftery, 2020). 

According to Kim (2016), educated women have lower fertility rates than non-educated women. This is down to various factors, including that educated women are more physically able to birth a child and also want fewer children due to their career aspirations. Educated women can also provide their children with better care at home, which leads to the child having better overall health, leading to lower mortality rates and subsequently reducing the need to have more children. It was also discovered that at the early stages of a country's development, women that had been educated would utilise modern contraceptive measures more often than non-educated women (Kim, 2016). An example of these findings is shown in Taiwan, whereby the government made it compulsory for children to attend school up until aged nine, up from age six previously. It was found that an increase in maternal education by just one year decreased the infant mortality rate between 7 and 9% (Chou et al., 2010). 

These findings are supported by the theory of demographic transition, which states that growth can help combat a nation's overpopulation. Statistics tend to support the theory of demographic transition, for example, the United States and the United Kingdom both have fertility rates of 1.6, whereas less developed countries such as Niger and Somalia have birth rates of 6.9 and 6.4 respectively (The World Bank, 2022). According to Nargund (2009), developed countries tend to have lower birth rates due to the superior health care available which in turn requires people to have fewer children as the mortality rate is lower. In more developed countries children are also seen as more of an economic burden, and within more developed countries many people are more focused on their professional careers and thus have children later on in life. The opportunity to focus on a career or access to health care is often limited in less developed countries (Nargund, 2009). Based on these findings it could be argued that development could in fact reduce population growth, which supports the theory of demographic transition. 

Another problem that a growing population has is increased consumption. This requires more land to be used for agricultural and fossil fuel mining purposes. According to the Food and Agriculture Organisation (2020), five billion hectares of the Earth's land is used for agricultural purposes, which equates to 38% of the global land surface and with an increasing population this figure is likely to increase, causing a greater loss to biodiversity and greater harm to ecosystems. According to the World Wildlife Fund (WWF) (n.d.), agriculture is the leading source of pollution in many countries worldwide, not just because of CO2 emissions but also from pesticides, fertilizers as well as other chemicals. Agriculture also has a huge impact on water quality globally. The agriculture sector consumes nearly 70% of the planet's freshwater, and increased agriculture will lead to further water quality degradation and excessive water use. 75% of people below the poverty line also rely on agriculture as a source of income, this alongside subsidies provided by governments means producers are expanding further into untouched land causing greater biodiversity loss. Regarding climate change, the livestock sector alone is estimated to be accountable for 18% of all greenhouse emissions, this alongside deforestation are significant contributors to climate change (WWF, n.d.). 
[bookmark: _Toc134563711]Conclusion 
In conclusion, environmental risks pose the greatest threat to mankind as identified by the WEF. All of the environmental threats identified by the WEF are the result of human activity. The release of harmful pollutants into the atmosphere alongside increased demand for natural resources has caused environmental degradation and increased resource scarcity. Overpopulation increases the demand for finite resources such as fertile land and fossil fuels, however, economic growth and affluence also play a role in the degradation of natural resources and environmental ecosystems. Unless appropriate measures are adhered to, then it will not be possible to achieve the 17 SDGs, and the environmental risks identified by the WEF will be inevitable. 
[bookmark: _Toc134563712]Recommendations 
1. The first proposed solution is to introduce a scheme whereby countries with high GDPs must be required to pay a tax to counteract their damage to the environment. The higher the GDP the greater the tax. The revenue from these taxes should then be put towards sustainable development, for example investing in new technologies such as renewable energy sources. 

2. The second proposed recommendation is to provide subsidies to people that are over-reliant on agriculture as a source of income. This in turn will prevent agriculture from being their only source of income, which will lead to less farming and less farmed land. This will help to preserve biodiversity, reduce climate change and maintain healthy freshwater systems. 

3. The final recommendation is to further support developing countries, focusing primarily on fertility rates as well as sustainable agriculture. High fertility rates and an over-reliance on agriculture are evident in developing countries, therefore, measures must be implemented to combat these issues. Education and financial support must be provided for local farmers to enable them to farm more sustainably. Education and contraception also need to be readily available for people in LDCs to help control the population. Alongside this, better healthcare infrastructure needs to be implemented in LDCs to reduce the child mortality rate. 
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m 10.2 Population, resource scarcity, and limits to growth: the simple Malthusian model

In 1798 Malthus published his book, An Essay on the Principle of Population as It Affects the Future Improvement of Mankind, possibly the first formal
theoretical underpinning for concern with the human population problem. In expounding his population-resource theory, Malthus made the following three
postulates: (a) the total amount of land available for agriculture (arable land) is immutably fixed; (b) the growth of population is limited by the amount of
food available for subsistence; and (c) human population will invariably grow where the means of subsistence increases.

He then stated that, if not prevented by some checks, population will tend to grow geometrically (2, 4, 8, 16, etc.) while the means of subsistence continues
to increase arithmetically (1, 2. 3, 4, etc.). Malthus then argued that the ever-increasing imbalance between growth rates in population and the means of
subsistence needed to be resolved by moral restraints (preventive checks such as the postponement of marriage, abstinence from sex, etc.). Otherwise, in the
long run, vice and misery (posiive checks) will ultimately repress the superior power of a population to reach a level consistent with the means of
subsistence. In other words, population growth, if left unchecked. will lead to the eventual downfall of living standards to a point barely sufficient for
survival. For that matter, Malthus had envisioned a scenario where the human population growth would eventually exceed the growth in food production.

This has been called the “dismal doctrine” of Malthus.
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Figure 10.1 A simple Malthusian growth model. This model suggests that, if no action i taken to control population, the natural tendency is for the population to grow to L,
at which point per capita food production is reduced to a level just sufficient for subsistence. According to this model, L,may be considered the optimal level of population.

‘The essence of this doctrine can be further captured using a simple graphical approach, as shown in Figure

If we assume that quantity of labor, L, can

be used as a proxy for population size and real output, Q/L, as a measure of per capita income, Figure 10.1 can be viewed as depicting the relationship
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