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In 2023, we had a hot summer. The UN Secretary General, Anténio Guterres,
said at a press conference that the era of global warming had ended and the era
of global boiling had arrived. Japan was no exception.

If this tendency continues, there is no doubt that it will have a huge impact on
various aspects of life in the future. However, it is also true that diverse measures
are being taken to reduce global warming. This is symbolized by the Conference
of the Parties to the United Nations Framework Convention on Climate Change
(commonly called COP). The 21st annual COP (COP21) was held in Paris in
December 2015, and at that conference, the member nations agreed to pursue
efforts to limit the increase of temperature to 1.5°C above the pre-industrial era.
However, these efforts do not seem to having much effect.

As is well known, the major factor in the rising temperature is the increase in
the concentration of greenhouse gases in the atmosphere. The first measure that
can be adopted is to move away from fossil fuels as an energy source. Of course,
that is not the only measure. Methane, which is one of the greenhouse gases, is
also generated by the livestock industry and other agricultural production. So,
we should think of alternative production methods. In relation to these measures,
the goal of “zero 1_emissions by 2050” has been set. “Zero emissions” means that
global greenhouse gas emissions must be reduced to net zero by 2050, so that
emissions are no greater than the amount absorbed by forests and other “sinks”.
However, this target is difficult to achieve. According to the IEA (International
Energy Agency)”, global carbon dioxide emissions were 34.6 billion tons in 2015,
but instead of decreasing, this had increased to 36.3 billion tons in 2021.

In considering the current climate crisis, it is important to reduce greenhouse
gas emissions from economic activities such as production and _.consumption.
Unhappily, this might not be enough, as these activities are placing burdens
on the global environment in addition to the greenhouse gas emissions they
generate.

One measure of these burdens is called the Material Footprint (or “MFE”).
MF refers to the total amount of raw materials used to meet final consumption
demand. In other words, many resources are used to produce all the goods and
services people consume, from basic needs (food, clothing, and housing) to luxury
items. By adding up all the resources used by all the people living on the Earth,
we get MF for the entire world. Figure 1 shows the respective shifts in the world’s
population, MF, and gross domestic product (GDP) from 2000 to 2017, with the
year 2000 as 100.
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Figure 1
The growth of the world’s population, MF, and GDP (2000-2017)
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From: https://unstats.un.org/sdgs/report/2019/goal-12/

As you can see, MF used to meet people’s demand has increased from 2000
to 2017, 3 outpacing population growth and GDP growth. What should we make
of this situation? For example, in 2000, MF was 54 billion tons, then in 2017, it

was about 1.7 times that amount. In 2000, global warming and the reduction of 4o

greenhouse gases were hot topics. According to the IEA data mentioned above,
global carbon dioxide emissions in 2017 were 33 billion tons, which means
emissions increased by about 1.46 times since 2000.

In recent years, multiple methods for reducing carbon dioxide emissions, such
as wind power, solar power, and electric vehicles, have been adopted, and future
4.innovations are also expected. Even though these innovations can reduce CO2
emissions, we cannot make them work without using resources. Wind and solar
power themselves may not increase MF, but building power plants to use them
does.

Now let us focus on Figure 2. It shows MF per capita in 2000 and 2017 for
countries classified into four categories based on Gross National Income (GNI)
per capita. The World Bank classifies countries with GNI per capita of less than
$1,036 as low-income countries, between $1,036 and $4,045 as lower-middle-
income, between $4,046 and $12,535 as upper-middle-income, and above $12,535

as high-income.*
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Figure 2
Material footprint per capita versus GNI per capita (2000 & 2017)
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From: https://unstats.un.org/sdgs/report/2019/goal-12/

Figure 2 shows that MF per capita in high-income countries has not increased
significantly over the seventeen-year period. In contrast, upper middle-income
countries show a high growth rate. The rate of increase of MF in high-income
countries is smaller than that in upper-middle-income countries because, as
income level rises, various innovations are introduced in material production
methods and the efficiency of production increases. Meanwhile, in low-income
and lower-middle-income countries, the rate of increase is higher than in high-
income countries, but their MF per capita remains much lower than that of high-
income countries.

Overall, however, it can be said that as living standards improve, MF also
increases. No one would want to keep the living standard of people in low-
income and lower-middle-income countries low. Although the number of such
countries is decreasing year by year, they still make up a significant proportion
of the population, especially in Africa and South Asia***. In order to improve the
standard of living in these countries, the increase in MF may be s5.inevitable.

Finally, as mentioned before, the reduction of carbon dioxide and other
greenhouse gases is an issue that must be addressed in order to avoid a global
climate crisis. Unfortunately, it is unlikely that the decarbonization targets will
be achieved without increasing MF. How much MF can the Earth withstand?

* https://www.iea.org/reports/global-energy-review-co2-emissions-in-2021
** https://www.jetro.go.jp/biznews/2020/07/c264c2bdfb2cb36d.html
*** hitps://blogs.worldbank.org/ja/voices/new-world-bank-group-country-classifications-income-level-fy24
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1. emission a. certain to happen and impossible to avoid

2. consumption b. the proces:s of 1ntr.oducmg new ideas, methods, or
technologles that 1mprove systems or products

5. outpacing c. the act of using or buying goods, services, or resources

4. innovation d. the release of gas, heat, or light into the environment,

5 inevitable especially harmful substances such as CO2

e. growing or moving faster than something else
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In 2023, the UN Secretary-General declared that the era of global warming Human and Bear coeXistence

had ended and the era of 1.( ) had begun. The major cause of rising

— Hm_
temperatures is the increase in 2.( ). Measures such as moving away from fossil BELOREF
fuels and reducing emissions from the 3.( ) are necessary.

To achieve “zero emissions” by 2050, global greenhouse gas emissions must
be reduced to net zero, counting the amount 4 ( ). However, while new
technologies like wind and solar power can reduce CO2 emissions, they still require
large amounts of 5.( ). This leads us to focus on the concept of “Material

Footprint,” which measures the total raw materials used to meet human needs.

1 2.

3 4

5.
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