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Economics of Sustainability Assignment Two – World Economic Forum Report


Introduction

Climate change can have a negative impact on the planet in a number of different ways which include rising temperatures and food production. As one of the global risks given by the World Economic Forum for 2033 was climate change with the failure to mitigate the effects of it (World Economic Forum, 2023). Researchers have stated that the global warming threshold of 1.5 °C would be surpassed in 2027 with the Intergovernmental Panel on Climate Change (2018) also stating Global temperatures between 2030 and 2052 will continue to increase by 1.5 °C globally (McGrath, 2023). The negative effects which climate change can have can affect large areas of the world such as the Mediterranean as rising temperatures, food production issues, flood and droughts can have a negative impact on the way of life in the Mediterranean. With temperatures rising in the Mediterranean, it has been estimated that in the past three decades the temperatures has increased between 0.6 °C and 1 °C (López García, 2021). Other effects of climate change will be given in this report with potential solutions to these issues will be discussed.
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Figure One: World Economic Forum: Global Risks Ranked by Severity Over The Long Term (10 Years) (World Economic Fund, 2023)

The World Economic Forum risk outlook for the global risks in 2033 outlines ten risks ranging from environmental, economic, technological and societal (World Economic Forum, 2023). The risk that will be discussed in this report is climate change and the failure to mitigate it as it is the highest ranked risk based on severity (World Economic Forum, 2023). If climate change and the effects it has on the planet are not stopped it can lead to potentially disastrous effects for the planet in a number of different ways which may not be reversible. The risk of not achieving sustainable development can have a negative effect on the environment through the effects that climate change will have on it. Not stopping the effects of climate change would result in not achieving one of the seventeen United Nations Sustainable Development Goals (goal thirteen) which is to prevent climate change and the impacts it will have on the environment (United Nations, No Date). For climate change the United Nations has set five goals with eight indicators on how progress is being made to achieve this Sustainable Development Goal (Ritchie et al., 2018). These goals include increasing knowledge, incorporating measures into planning and policies and reinforce resilience and capacity to disasters from climate change (Ritchie et al., 2018). Achieving this Sustainable Development Goal set by the United Nations can help in reducing the climate change risk outlined by the World Economic Forum. By achieving it can have a knock on effect of other risks given by World Economic Forum and other goals set by the United Nations. The knock on effects it would have for the risks that are given by the World Economic Forum would be that reduced risk of natural disasters, biodiversity loss and damage to the environment (World Economic Forum, 2023).


Malthus Model

Thomas Robert Malthus in 1798 published his model in the book, An Essay on the Principle of Population as It Affects the Future Improvement of Mankind (Hussen, 2012). The Malthusian model states that population will double as it increases (2, 4, 8, 16, etc.) however supply of food will increase singularly (1, 2, 3, 4, etc.) (Hussen, 2012). The imbalance over time would increase so the population growth rate or supply of food would need to be solved through different methods. These methods may include abstinence, marriage postponement, one child policy, etc. (Hussen, 2012; Zhang, 2017). If the population does continue to grow without any restrictions, then the risk of the standards of living will decrease to a level where living standards are not sustainable due to the supply of food not providing enough for the growth in population with this being called the ‘dismal doctrine’ of Malthus (Hussen, 2012). If living standards do become unsustainable whether it is from drought, flood or other natural events it can mean issues for food production as an increase in the regularities of floods and droughts that can be challenging for production of food is predicted to be caused by climate change (Mar et al., 2018). Floods can be prevented through the maintaining of wetlands and forests (IUCN World Conservation Congress, 2021). Droughts can affect plant growth as it can be hampered at all stages from heat stress which therefore can reduce food crops production (Hussain et al., 2019). A solution to droughts would be increasing photosynthesis efficiency or growth enhancements have the potential for intrinsic yields to be improved (Ambavaram et al., 2014). Identifying new molecules and implementing them into plant breeding can quicken production of the improved crops, which can be more resistant to droughts and other environmental issues (Pareek et al., 2020). Additionally, Melandri et al., (2020) discussed drought induced losses of crops and found that malondialdehyde levels and dehydroascorbate reductase activity can be biomarkers for crop tolerance to drought. 

In the Mediterranean the effects of global warming would affect sea temperatures, fire seasons and supply of food amongst others. In the Mediterranean fire seasons are expected to become more frequent, severe and longer due to heatwaves, drought and change of land use (Duguy et al., 2013; Turco et al., 2014; Ruffault et al., 2016). 

Sea temperatures rising have been linked to numerous different species having enlarged events of mass deaths in the Mediterranean (Garrabou et al., 2009; Rivetti et al., 2014; Marbà et al., 2015) Since 1999 events of mass deaths regarding different species every year has been reported but it is affecting fewer species and more restricted in range geographically in the Mediterranean (Rivetti et al., 2014). With temperatures rising in the Mediterranean, it has been estimated that in the past three decades the temperatures has increased between 0.6 °C and 1 °C (López García, 2021). The effects it has made for the summers is they have become longer, more intense with June and July having the highest rates of temperature increases with 0.6 °C for each decade for the previous thirty years (López García, 2021). These increases in temperature can have a negative effect on human health for people who do live in the Mediterranean that currently have health issues. Royé (2017) conducted an analysis in Barcelona, that found the mortality risk increased as a result of cardiovascular, respiratory and natural causes for hot nights that have temperatures which are higher than 23°C. This means young children, older adults and people with chronic and pre-existing medical conditions are especially vulnerable to any diseases or illnesses and they are at a high risk for heat related mortality (CDC, 2015). 

Research shows this as in 2014 91% of fish stocks assessed in the Mediterranean were overfished, though fish stocks are vulnerable and sensitive to the climate the future of the fisheries in the Mediterranean are also undermined by overfishing (European Commission, 2014; Coll et al., 2012). This means that there is a high risk of other food supplies and products becoming in short supply if the population continues to grow at a fast rate. For example, 20% of exploited fish that are presently found in the Eastern Mediterranean may become locally extinct because of climate change, with models projecting this to happen between 2040-2059 (Jones & Cheung, 2015; Cheung et al., 2016). 

As research shown by Schneider et al., (2011) it investigated the impact of population growth on global food production and consumption it found that agricultural land globally would increase by 14% between 2010 and 2030. Restrictions on deforestation impact the price of water and land resources strongly but there is little effect on the food prices and food production levels globally. If water resources do become in short supply, it can affect the production of food supplies such as rice as to produce 1 kg of rice a considerable quantity of water is required as 2497 litres of water is needed in the production process (Rahaman et al., 2016). A method which may be help if water resources become restrict as Melandri et al., (2020) reported a low canopy temperature is a beneficial indicator during droughts for access to moisture for rice. In terms of drought usage of low canopy temperatures can be beneficial for rice production and if it is used for other food supplies it can assist in producing them even if a drought is or is not currently happening in hot temperature countries (Melandri et al., 2020). Using moisture instead of water resources can allow for less water to be used in food production and to be used in other vital aspects of life where water resources are required. 
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Figure Two: Malthusian Model (Hussen, 2012)

Increasing Resource Scarcity

Increasing resource scarcity is shown in the figure below as the availability of natural resources decreases over time due to the lack of replaceability for certain natural resources such as coal, oil and/or gas (Hussen, 2012). Scarcity can increase when to retrieve the same resource more labour hours are required to retrieve said resource (Hussen, 2012). Changing the reliability of resources that are not easily replaceable such as coal, oil and/or gas to ones that are like wood will assist in avoiding a situation like this (Hussen, 2012). If resources are used that do not have good replaceability or are of a lesser quality then the price of that resource will increase over time as the supply of it becomes less and less (Hussen, 2012). If a resource is used which can be replaced easily such as wood, then the price of it should stay constant (Hussen, 2012). But if it is easily replaceable but of a lower quality the price will increase over time as the quality of the product improves (Hussen, 2012).


[image: A screenshot of a computer

Description automatically generated with medium confidence]
Figure Three: Increasing Resource Scarcity (Hussen, 2012)


Kuznets Curve

Kuznets curve shows that at a certain point the living standard of a country can be attained by growth in the economy as it can allow for the quality of the environment to be improved as extra money can be spent on these improvements (Hussen, 2012). As the economy increases there will initially be a decrease in the conditions of the environment, and there will then be an increase in the conditions of the environment afterwards (Hussen, 2012). This point of increasing environmental conditions will happen at the income turning point (Hussen, 2012). However, Özokcu and Özdemir (2017) conducted a study into Kuznets curve and investigated twenty-six high income level countries and fifty-two emerging income countries, and it was found that the results does not support Kuznets theory which means that economic growth does not prevent decline to the environment. This means that growing the economy will not help in improving the environment, but initiative solutions will be necessary. 
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Figure Four: Kuznets Curve (Hussen, 2012)


The amount of natural resources that are currently in use has grown since the 1970s when 27 billion tonnes of global materials were used to present day being 92 billion tonnes (Oberle et al., 2019). To maintain the current rate of materials that are used globally by 2060, extraction of materials would have to double to 190 billion tonnes, and emissions from greenhouse gases would increase by a total of 43% (Oberle et al., 2019). Other effects would include land used for pasture needing to increase by 25%, cropland increasing by 20%, forests decreasing by 10% and other natural habitats decreasing by 20% (Oberle et al., 2019). Reducing the need to use natural resources such as fossil fuels like oil or coal that the use of which has grown from 6.2 billion to 15 billion tonnes, can help in reducing greenhouse gas emissions which can be done through the increasing usage of renewable energy sources such as wind power. By 2030 Spain aims to have 27% of their power being supplied by renewable energy sources, with 31 GW of it being energy produced from wind and in the next ten years an extra 8 GW is needed to be produced by wind to meet this aim (de Simón-Martín et al., 2019). Increasing the usage of renewable energy can reduce the liability of people feeling price increases from fossil fuels like oil which reached their highest known prices in 2022 (Bolton, 2023). Switching to renewable energy sources can help reduce the reliability on fossil fuels which means reducing the greenhouse gas emissions that are produced and will be beneficial to the environment and to battling climate change.













Conclusion

This report has given numerous different effects that climate change will have on the planet from rising temperatures and food production. In terms of drought usage of low canopy temperatures can be beneficial for rice production and if it is used for other food supplies it can assist in producing them even if a drought is or is not currently happening in hot temperature countries (Melandri et al., 2020). In terms of drought usage of low canopy temperatures can be beneficial for rice production and if it is used for other food supplies it can assist in producing them even if a drought is or is not currently happening in hot temperature countries (Melandri et al., 2020). Implementing of wind power instead of using fossil fuels can reduce the greenhouse gas emissions that are produced and will be beneficial to the environment and to battling climate change. Reduction of greenhouse gas emissions can assist in reducing the risks set out by the World Economic Forum and achieve the goals set by the United Nations. If greenhouse gas emissions are not reduced, then global temperatures may exceed the global warming threshold of 1.5 °C which would be disastrous for the planet due to the effects it would have overall. 
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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 (positive 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.

Real per capita
output (Q/L)

The Malthusian

trap (margin Subsistence

level of food

Q/L = Per capita
food production

Ly L2 Quantity of labor
or population size

Figure 10.1 A simple Malthusian growth model. This model suggests that, if no action is 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 10.1. 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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B&M refer to this postulate as the strong hypothesis of increasing economic scarcity. It suggests that increasing resource scarcity will be evident if an
increasing cost of labor and capital per unit of extractive output, (o(LE+ ISKE)/QE, is observed over time (see Figure 11.1); where L and K represent the labor
and capital used in the extractive sectors of the economy, and Q represents the aggregate output of the extractive sectors (which include agriculture, fishing,
forestry, and mining). The parameters « and f are the weight factors of labor and capital, respectively.

Note the striking similarity between the Ricardian scarcity, discussed in Section A.5 of Appendix A, and the strong hypothesis. In both instances the idea
is to find a physical measure of resource scarcity. In some respect the strong hypothesis can be viewed as an empirical test for Ricardian scarcity. Finally,
please note that under certain conditions, prices for extractive outputs (as often used in many empirical studies) may be used as a proxy for real costs per
unit of extractive resources. When using prices as a proxy for real unit costs it is important to note how much monopoly and government regulation exists in
the markets for both inputs and outputs. Furthermore, externalities are another important consideration to take into account (more on this later).

(oL + BKp)/Q;

Time (years)

Figure 11.1 A graphic illustration of the strong hypothesis of increasing natural resource scarcity. The amount of labor and capital used to get a unit of extractive output (the

unit in the y-axis) is increasing with a passage of time.
Using the model in Figure 11.1, B&M proceeded with their extensive statistical trend analysis and concluded the following:

The US output in extractive sectors (which includes agriculture, forestry, fishing, and mining) increased markedly from the Civil War to 1957, yet the statistical record fails
to support, and in fact is contradictory to, the classical hypothesis. Real costs per unit of extractive goods, measured in units of labor plus capital, did not rise. They fell,
except in forestry (which is less than 10% of extraction). In fact, the pace of decline in real cost... accelerated following World War I, compared with the preceding period.

(Barnett 1979: 166)

Moreover, this happened at a time when, according to Potter and Christy (1962: 1), the United States’ “population increased four-fold; land appropriation
for agricultural use almost tripled; timber output more than trlpled mining of bituminous coal increased 18-fold; and extraction of iron ore increased 26-
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In Chapter 10 we saw that some neo-Malthusians argued that affluence (or the higher standard of living that is associated with increased income) is one of
the primary contributing factors to environmental deterioration. In this section we will examine the arguments presented by neoclassical economists that
economic growth (increase in income) is good for the environment, which seems to turn the neo-Malthusian argument that affluence contributes to
environmental deterioration upside down. In other words, neoclassical economists argue that significant improvements in environmental quality are fully
compatible wiTheconomic growth. Why is this so?

In the first instance, one of the outcomes of economic growth is an increase in real per capita income. Higher per capita income will increase the demand
for improved environmental quality. This means increased expenditures on environmental clean-up operations. Accordingly, economic growth is more likely
to be good than bad for the environment. The generalized form of this environmental-income hypothesis is depicted by an “inverted U” curve, as shown by
Figure 11.3.
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Figure 11.3 Environmental Kuznets curve. The vertical axis measures environmental damage. The graph suggests that, after a country attains a certain level of per capita
income (y,), increased income is associated with lower environmental damage or higher environmental quality. The turning-point income is y,.

Put into words, this graph shows that an increase in per capita income is initially encountered by worsening environmental conditions up to a certain
point, which is then followed by improvement in environmental quality. Taken at its face value, what this suggests is that a country has to attain a certain
standard of living before it starts to respond to its concern for improved environmental quality. The inverted U is commonly referred to as the environmental
Kuznets curve (EKC) because of its similarity to the relationship between per capita income and income inequality first postulated by Simon Kuznets (1955).

The EKC hypothesis has far-reaching implications, to the extent that it presumes the eventual decoupling of economic growth and environmental
degradation. However, since this hypothesis is based on empirical generalizations, it offers no systematic explanations about the causes for the inverted U-
shaped relationship of income and environmental degradation. For this reason, over the past two decades there has been a growing scholarly interest in
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