
Economics of Climate Change



Types of Pollutants
• Local, Regional and Global Pollutants
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Ozone Depletetion

https://www.youtube.com/watch?v=DLHL1Xp9iDo&t=28s




“Perhaps the single most 
successful international 
environmental agreement to 
date has been the Montreal 
Protocol, in which states 
accepted the need to phase 
out the use of ozone-
depleting substances.”  
-Kofi Annan



Climate Change





Definition

• Climate change refers to a change of climate that is attributed 
directly or indirectly to human activity that alters the 
composition of the global atmosphere and that is in addition to 
natural climate variability observed over comparable time 
periods. 
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• Climate change refers to a change in the state of the climate 
that can be identified (e.g. using statistical tests) by changes in 
the mean and/or the variability of its properties, and that 
persists for an extended period, typically decades or longer. It 
refers to any change in climate over time, whether due to 
natural variability or as a result of human activity. 



Temperature rises must slow down if we want to avoid the 
worst consequences of climate change. Global warming needs 
to be kept to 1.5C by 2100.

https://www.bbc.co.uk/news/science-environment-45678338


IPCC 6th assessment



11



12



https://climate.nasa.gov/vital-signs/sea-level/
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https://climate.nasa.gov/vital-signs/sea-level/






• https://ourworldindata.org/co2-emissions

GHGs emission data

https://ourworldindata.org/co2-emissions




Climate change, Stock of GHGs  and intergeneration  
problem



BALANCING THE PRESENT AND  FUTURE: 
THE DISCOUNT RATE 

• A high discount rate will highly favor the 
present over the future, while a low discount 
rate will give more weight to future costs or 
benefits. 

• In many environmental applications, the 
benefits occur in the future while the costs are 
paid in the short term.

• Climate change : the costs of mitigating 
climate change would occur in the near term 
while the benefits (i.e., reduced damages) 
would occur decades and even centuries in the 
future.

• Thus a low discount rate will generally support 
a higher degree of environmental protection. 

Present value of a $100, by year and discount rate 



Distance future & Discount rate 

Sir Nicholas Stern of LSE

William D. Nordhaus of Yale

urgent action 

against global 

warming to prevent 

economic damage.

act slower, wait and 
see



CLICK HERE
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Equity

http://www.carbonmap.org/


Top 10 GHG emitters make 
up 60% of total emissions

2017
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“In view of the different contributions to global 
environmental degradation, States have common 
but differentiated responsibilities”. 
[Principle 7 of the Rio Declaration at the first Rio 
Earth Summit in 1992]



Global Climate Risk Index



Global Climate Risk Index



GHGs reduction is a public good
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Non-rivalry means 
that consumption of 
a good by one person 
does not reduce the 
amount available for 
others.

Non-exclusion means 
that it is costly or 
impossible for one 
user to exclude others 
from using a good



Precautionary principle
In order to protect the environment, the 
precautionary approach shall be widely applied by 
States according to their capabilities. Where there 
are threats of serious or irreversible damage, lack 
of full scientific certainty shall not be used as a 
reason for postponing cost-effective measures to 
prevent environmental degradation.
[Principle 15 of the 1992 Rio Declaration ]

Article 3 of the United Nations Framework 
Convention on Climate Change (UNFCCC) 
establishes that “parties should take 
precautionary measures to anticipate, 
prevent, or minimize the causes of climate 
change and mitigate its adverse effects.”

https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_CONF.151_26_Vol.I_Declaration.pdf
https://unfccc.int/files/essential_background/background_publications_htmlpdf/application/pdf/conveng.pdf






CLICK HERE
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https://www.wri.org/resources/data-visualizations/carbon-emissions-past-present-and-future-interactive




Emission trading

https://www.youtube.com/watch?v=ReOj12UAus4


HOW DO ORGANISATIONS OFFSET 
THEIR EMISSIONS VOLUNTARILY?

• Currently, offsetting generally consists of 
an organization purchasing an amount of 
carbon credits that corresponds to the 
quantity of GHG they wish to offset and 
whose type enter either in scope 1, scope 
2 and/or scope 3:

• The money these organizations pay to 
purchase carbon credits contributes 
directly or indirectly to the funding of a 
specific carbon emissions reduction 
project. 

• installation of renewable energy 
infrastructure, planting trees that remove 
and store carbon from the atmosphere.







Paris Agreement: Temperature 
Targets

Holding the increase in the global average 
temperature to well below 2ºC above pre-

industrial levels and pursuing efforts to limit the 
temperature increase to 1.5ºC above pre-

industrial levels, recognizing that this would 
significantly reduce the risks and impacts of 

climate change
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Two Degree Targets
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(Nationally Determined 
Contribution)
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(Industrial Processes and Product Use)



Source: 2021

https://markets.businessinsider.com/news/stocks/the-paris-agreement-is-the-worlds-climate-action-plan-on-track-1030283527


• Carbon neutrality Carbon-neutral means 
purchasing carbon reduction credits equivalent to 
emissions released, without the need for emissions 
reductions to have taken place.

• Net zero, There is a focus on carbon removal 
and carbon capture, with offsetting used only for 
residual emissions. 

Net zero is defined by the IPCC 
“when anthropogenic CO2 

emissions are balanced 
globally by anthropogenic CO2 

removals over a specified 
period.” 



• According to IPCC, limiting global warming to 1.5°C requires net human- caused carbon 

dioxide (CO2) emissions to fall by 45% by 2030 and to reach net zero by 2050. Even limiting 

the temperature rise to 2°C will require CO2 emissions to fall by 25% by 2030, requiring a 

turnaround of the present trend. 



This means that we have a global carbon 
budget (there is a finite amount of emissions 
that we can release and keep in the earth’s 
atmosphere before serious and irreversible 
consequences. 
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Environmental Kuznets Curve (EKC)
• Early stages of industrialization 

are linked to relatively high 
pollution levels when growth is a 
priority environmental controls 
are lenient or nonexistent è
pollution heaven and race to the 
bottom.

• More advanced economic 
development è greater concern 
for environmental quality and a 
strengthening of environmental 
regulation 





Production-based 
vs 

consumption based



• Countries shown in red are net importers of 
emissions – they import more 
CO2 embedded in goods than they export.

For example, the USA has a value of 7.7%. 
This means emissions calculated on the 
basis of ‘consumption’ are 7.7% higher than 
their emissions based on production.

• Countries shown in blue are net exporters 
of emissions – they export more 
CO2 embedded in goods than they import.

For example, China’s value of -14% . The 
consumption-based emissions of China are 
14% lower than their production-based 
emissions.



• The mechanism aims to minimize the risk of leakage 
while also incentivizing countries outside Europe to 
rethink their carbon intensive production processes 
to continue current trading patterns. 

• The CBAM will be fully adopted by the EU in 2026 
after a three-year phase in period. Initially.

• the CBAM will only cover Scope 1 emissions from 
imports of carbon intensive goods with a high risk of 
leakage namely—iron and steel, cement, fertilizer, 
aluminum, and electricity.

• Will industries shift their production to non-EU 
countries with cleaner grids or will it result in a 
cleaner EU production grid? 

• Could the exporter avoid/minimize the tax burden 
through purchase of renewable energy or offsets? 

• Or does the country of production need to have a 
national carbon reduction mechanism in place to 
offset the CBAM? 





Clean Competition Act (CCA)
• The CCA proposes a domestic price on domestic emissions intensity 

as well as a border adjustment mechanism for importers into the 
United States.



Source :https://www.csis.org/analysis/trade-tools-climate-transatlantic-carbon-border-adjustments

https://www.csis.org/analysis/trade-tools-climate-transatlantic-carbon-border-adjustments




Are these proposals WTO compatible?
• requirement of “national treatment” equal treatment of domestic and foreign goods.

• The United States and European Union have proposed imposing equivalent fees on 
domestic items as they would on imported “like” goods.

• Both proposals face WTO compatibility issues, particularly for their inclusion of 
export rebates.

• The Agreement on Subsidies and Countervailing Duties prohibits WTO members 
from providing rebates that are contingent on export performance.

• One possible justification is Article XX of GATT, which allows for specific exemptions 
to national treatment if the trade policy is intended to protect “human, animal, or 
plant life or health” or the “conservation of exhaustible natural resources.” However, 
Article XX exemptions must be applied in a nondiscriminatory manner and with 
clear environmental objectives, which could be challenging to justify given the clear 
political nature of the export rebates.



WTO rules and environmental policies: key GATT disciplines

• Measures taken to achieve environmental protection goals may restrict trade and 
thereby impact on the WTO rights of other members. 

• Certain environmental measures may also violate the second key discipline of the 
GATT, which is contained in Article XI and provides, among other things, that 
restrictions on the importation or sale of products from other WTO members are 
prohibited.

The principle of non-discrimination
• a member shall not discriminate between “like” products from different trading 

partners (giving them equally “most favoured-nation” or MFN status, GATT Article I); 
and

• between its own and like foreign products (giving them “national treatment”, GATT 
Article III).



“Like” products & PPM

• Are products at issue “like” products? 

• An important question in relation to environmental measures is whether 
products may be treated differently because of the way in which they have 
been produced even if the processes or production methods (PPMs) used 
does not leave a trace in the final product, i.e. the final product remain 
identical (referred to as non-product-related PPMs).

• Examples of a PPM-based restriction is the U.S. trade ban on shrimp from 
countries that have not been certified as having regulatory regimes in place 
to prevent the killing of sea turtles. 

• Products that are not “like” maybe treated differently and this does not lead 
to violation of WTO obligations. 

• Therefore, the determination of likeness assumes great significance and 
consequently, so does the question of the role of PPMs in determination of 
likeness.

• When comparing two products, different processes or production methods 
(PPMs) used in the manufacture of such products do not per se render these 
products “unlike”.



• GATT Article XX on General Exceptions lays out specific instances in which WTO 
members may be exempted from GATT rules. 

• Two exceptions are of particular relevance to the protection of the environment: 
• necessary to protect human, animal or plant life or health (paragraph (b)), or 

• relating to the conservation of exhaustible natural resources (paragraph (g)).

• For a GATT-inconsistent environmental measure to be justified under Article XX, a 
member must perform a two-tier analysis proving:
• first, that its measure falls under at least one of the exceptions and, then,

• that the measure satisfies the requirements of the introductory paragraph (the “chapeau” of Article XX)
• it is not applied in a manner which would constitute “a means of arbitrary or unjustifiable discrimination between 

countries where the same conditions prevail”, and 

• is not “a disguised restriction on international trade”.

WTO rules and environmental policies: GATT exceptions



United States — Import Prohibition of Certain Shrimp and Shrimp 
Products

• Sea turtles have been adversely 
affected by human activity

• The US Endangered Species Act of 
1973 listed as endangered or 
threatened the five species of sea 
turtles that occur in US waters, and 
prohibited their “take” within the US, 
in its territorial sea and the high 
seas. (“Take” means harassment, 
hunting, capture, killing or 
attempting to do any of these.)

• Under the act, the US required that 
US shrimp trawlers use “turtle 
excluder devices” (TEDs) in their nets 
when fishing in areas where there is 
a significant likelihood of 
encountering sea turtles.



• Found that the measure did qualify for provisional justification under Article XX(g). (the phrase “exhaustible 
natural resources” under Article XX(g) has been interpreted broadly to include not only “mineral” or “non-
living” resources but also living species which may be susceptible to depletion, such as sea turtles)

• But failed to meet the requirements of the chapeau (the introductory paragraph) of Article XX (which defines 
when the general exceptions can be cited).

• The US lost the case because it discriminated between WTO members. It provided countries in the Caribbean 
— technical and financial assistance and longer transition periods for their fishermen to start using turtle-
excluder devices.

• It did not give the same advantages, however, to the four Asian countries (India, Malaysia, Pakistan and 
Thailand) that filed the complaint with the WTO.

United States — Import Prohibition of Certain Shrimp and Shrimp 
Products

• shrimp harvested with technology that may adversely 
affect certain sea turtles may not be imported into the 
US unless the harvesting nation was certified to have a 
regulatory programme

• Essentially this meant the use of TEDs at all time.



The 2030 Agenda

• The UN’s Largest participatory process (3 years 
(2012-2015) with approx. 8.5 million people 
participated, along with diplomatic processes). 
• Transforming our world: The 2030 Agenda for 

Sustainable Development
• 193 UN Member States adopted the 2030 Agenda on 

September 25, 2015
• SDGs started in 2016 and ends at the end of 2030, 

with annual review at HLPF and comprehensive 
review  of all goals every four years.
• Non-binding Agreement

Source: Asst. Prof. Chol Bunnag



Structure Of The SDGs

Transformative Inclusive Integrated Universal

People

Prosperity

Planet

Peace Partnership

Planet

Structure of SDGs

17Goals
169 Targets
248 Indicators

Source: Asst. Prof. Chol Bunnag


