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Introduction  
Global warming – or global climate change, if considering that different parts of the world are 

impacted differently – are terms to describe the increase of the average temperature of the 

Earth. 

 
Carbon dioxide (CO2) – and other greenhouse gases such as water vapor, ozone, methane, 

and nitrous oxide – collect in the atmosphere. The sun heats the Earth and the heat bounces 

on Earth to escape into space. The greenhouse gases however don’t let the heat through and 
instead of disappearing into space, the result is that the heat is reflected back onto Earth.  

 

Image: The greenhouse effect1 

 

Greenhouse gases are naturally occurring in the atmosphere, but, through man-made 
emissions, their amounts have increased and hence less heat can escape into space and 

more heat gets reflected back onto Earth. 

 

The effects of the increased average temperature include, but are not limited to: 
- A warmer climate that collects, retains, and drops more water, leading to more 

extreme weather conditions and changing weather patterns, where many wet areas 

become wetter and dry areas drier 
- Increased scarcity of fresh water, lower crop yields, and spread of tropical diseases  

- Higher sea levels from melting ice sheets in the polar regions, impacting people, 

wildlife and plants 
- That some areas get more fertile and liveable  

- Increased acidity of the oceans, caused because warmer oceans can absorb more 

gases than colder water, and so absorb more CO2, creating carbonic acid. 

 

                                                      
1 Image source: http://factsnme.com/wp-content/uploads/2016/04/Green-House-Effect.jpg 

http://factsnme.com/wp-content/uploads/2016/04/Green-House-Effect.jpg
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While most scientists argue that there is proof that global climate change is man-made, a few 

argue that it is related to natural fluctuations of the Earth’s climate. 

 
In Europe, the sources of CO2 emissions are as follows2: 

 

 
 

Key terms 
United Nations Framework Convention on Climate Change (UNFCCC)3 

An international environmental treaty adopted from 1994, with the objective to "stabilize 
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous 

anthropogenic interference with the climate system", by setting non-binding limitations on 

greenhouse gas emissions for individual countries.  
 

Intergovernmental Panel on Climate Change (IPCC) 4 

An international body of the United Nations composed of over 2'000 scientific experts. The 

IPCC creates an objective source of climate information. 
 

Carbon cycle2 

The natural system that, ideally, creates a balance between carbon emitters (such as 
humans) and carbon absorbers (such as trees), so the atmosphere doesn’t contain an 

increasing concentration of carbon dioxide. 

 
Greenhouse gases2 

Gases collected in the atmosphere that reflect heat (Infrared radiation) back onto Earth, 

rather than letting the heat escape into space. The main greenhouse gases are, in descending 

order of occurrence in the atmosphere, water vapour, carbon dioxide, (CO2), methane (CH4),  
and ozone (O3). Greenhouse gases released into the air are produced by numerous activities, 

including burning fossil fuels, industrial agriculture, and melting permafrost.  

                                                      
2 World Economic Forum: https://www.weforum.org/agenda/2015/11/what-are-europes-

biggest-sources-of-carbon-emissions/ (accessed 20/06/19) 
3 UNFCCC Article 2 (1992)  
4 Elizabeth May, Zoe Caron (2008) Global Warming For Dummies 

https://www.weforum.org/agenda/2015/11/what-are-europes-biggest-sources-of-carbon-emissions/
https://www.weforum.org/agenda/2015/11/what-are-europes-biggest-sources-of-carbon-emissions/
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Fossil fuels2 

Fuels, such as oil, coal and natural gas, are made from the fossils of old plants, which have 

taken hundreds of thousands of years to form underground. They contain a high amount of 
carbon, which is released as CO2 when burnt. 

 

Renewable energy2 

A continual source of energy, such as energy from the sun, wind, flowing water, heat from the 
Earth, or movement of the tides. 

 

Climate 
General weather condition in a region over a long period. 

 

Tradable emission permits 

A tool to reduce emissions in accordance with the Kyoto Protocol of 1997. Businesses are 

allocated a quota of permits to pollute up to a certain level. If they wish to pollute more, they 

must buy further permits from other businesses which don't use theirs. If they have spare 

permits, they can sell these to other businesses.  

 

Background5 
1827: The French scientist Jean-Baptiste Fourier predicts an atmospheric effect keeping the 

Earth warmer than it would otherwise be. He is the first to use a greenhouse analogy. 

 

1870 to 1910 Second Industrial Revolution. Fertilizers and other chemicals, electricity, and 
public health accelerate growth. 

1890s: Swedish scientist Svante Arrhenius and an American, P C Chamberlain, independently 

realise that the burning of fossil fuels could lead to global warming caused by CO2 building 

up in the atmosphere, but neither suspect the process might already have begun. 

1890s to 1940: Average surface air temperature increases by about 0.25 °C.  

 
1920 to 1925: Opening of Texas and Persian Gulf oil fields inaugurates era of cheap energy. 

1940 to 1970: Worldwide cooling of 0.2°C. Scientific interest in greenhouse effect wanes. 

Some climatologists predict a new ice age. 

1979: The first World Climate Conference adopts climate change as major issue and calls on 

governments “to foresee and prevent potential man-made changes in climate.” 

 
1985: The first major international conference on the greenhouse effect at Villach, Austria, 

warns that greenhouse gases will “in the first half of the next century, cause a rise of global 

mean temperature which is greater than any in man’s history.” This could cause sea levels to 

                                                      
5 Adapted from New Scientist (2009) Timeline: Climate Change, 

https://www.newscientist.com/article/dn9912-timeline-climate-change/ (accessed 20/06/19) 

https://www.newscientist.com/article/dn9912-timeline-climate-change/
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rise by up to one metre, researchers say. The conference also reports that gases other than 

CO2, such as methane, ozone, CFCs and nitrous oxide, also contribute to warming. 

 
1987: The warmest year since records began. The 1980s turn out to be the hottest decade on 

record, with seven of the eight warmest years recorded up to 1990. Even the coldest years in 

the 1980s were warmer than the warmest years of the 1880s. 

 
1988: Global warming attracts worldwide headlines after scientists at Congressional 

hearings in Washington DC blame major US drought on its influence. Meeting of climate 

scientists in Toronto subsequently calls for 20% cuts in global CO2 emissions by the year 
2005. The UN sets up the Intergovernmental Panel on Climate Change (IPCC) to analyse and 

report on scientific findings. 

 

1990: The first report of the IPCC finds that the planet has warmed by 0.5°C in the past 

century. IPCC warns that only strong measures to halt rising greenhouse gas emissions will 

prevent serious global warming.  

 

1992: United Nations Framework Convention on Climate Change (UNFCCC) is signed. It 

agrees to prevent “dangerous” warming from greenhouse gases and sets an initial target of 

reducing emissions from industrialised countries to 1990 levels by the year 2000. 
 

1994: The Alliance of Small Island States – many of whom fear they will disappear beneath 

the waves as sea levels rise – adopt a demand for 20% cut in emissions by the year 2005. This, 
they say, will cap sea-level rise at 20 centimetres. 

 

1997: Kyoto Protocol agrees legally binding emissions cuts for industrialised nations, 

averaging 5.4%, to be met by 2010. The meeting also adopts a series of flexibility measures, 
allowing countries to meet their targets partly by trading emissions permits, establishing 

carbon sinks such as forests to soak up emissions, and by investing in other countries.  

 
1998: The hottest year in the hottest decade of the hottest century of the millennium. 

 

2000: IPCC scientists re-assess likely future emissions and warn that, if things go badly, the  
world could warm by 6°C within a century. A series of major floods around the world 

reinforce public concerns that global warming is raising the risk of extreme weather events.  

 

2001: The new US president, George W Bush, renounces the Kyoto Protocol because he 

believes it will damage the US economy.  

 

2002: Parliaments in the European Union, Japan and others ratify Kyoto. But the protocol’s 
complicated rules require ratification by nations responsible for 55% of industrialised 

country emissions, before it can come into force. After Australia joins the US in reneging on 

the deal, Russia is left to make or break the treaty, but hesitates. Meanwhile, the world 
experiences the second hottest year on record. 
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2003: Globally it is the third hottest year on record, but Europe experiences the hottest 

summer for at least 500 years, with an estimated 30'000 fatalities as a result. Researchers 

later conclude that climate change at least doubled the risk of the heatwave happening. 
Extreme weather costs an estimated record of $60 billion this year.  

 

2004: A deal is struck on Kyoto. President Putin announces in May that Russia will back the 

Protocol. On 18 November, the Russian parliament ratifies the protocol, paving the way for it 
to come into force in 2005 

 

2005: Europe launches its Emissions Permit Trading Scheme. 
 

2006: The Stern Report, commissioned by the UK government, argues that the costs of 

coping with climate change will be greater than the costs of preventing it.  

 

2007: (a) The fourth Assessment Report of the IPCC places the blame for global warming 

firmly on humankind, estimates the cost of stabilising greenhouse gases at $1830 billion, and 

calls for governments to begin planning adaptive measures. The report warns of “abrupt and 

irreversible” climate change. (b) Al Gore and the IPCC are awarded the Nobel Peace Prize. 

(c) Measurements of solar activity show that it has declined since the 1980s, debunking the 

claim that it is responsible for global warming. 
 

2015: The Paris Agreement is adopted and enters into force. Nearly all nations pledge to set 

targets for their own greenhouse gas cuts and to report their progress. 
 

2017: President Donald Trump announces withdrawal of the USA from the Paris Agreement. 

 

Major issues 
• While most scientists agree that global climate change is man-made, some argue that 

it mainly comes from natural fluctuations 

• There are high costs involved to reduce greenhouse gas emissions. These include but 

are not limited to: 
o less production (less profit, less tax revenue) 
o less consumption (less utility from consumption) 
o higher costs for consumers (higher production costs if CO2 neutral) 

• Individuals are not willing to change their consumption habits. 

• Some countries are less affected than others. 

• The costs are seen in the short-run and the effects mostly in the long-run. 

• Some poorer countries feel that the developed world has benefitted from growing in 
an unsustainable manner and hence are now developed, and that it is therefore unfair 

to limit their emissions now when they are developing. 

• Countries must prioritise: should money be invested in dealing with crimes, aging 
population, unemployment, immigration, global climate change, etc.? Countries are 

not willing to take action unless every country follows, as free-riding countries would 

benefit from the effects of the other countries reducing their emissions, while not 

bearing the costs: an evolution of cooperation is needed, to avoid the tragedy of 
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the commons, where pollution continues because the atmosphere doesn't belong to 

anyone. 

 

Important parties involved 
The following charts illustrate the emission situation of major greenhouse gas emitters:  

 
Chart 16: Emission changes in percent compared with 2012 considering two cases. Case 1 is 
continuing with emissions as today. Case 2 is if nations live up to their pledges of cutting 

emissions. 

 

 

Chart 24: Emission in mega tonnes (1'000'000'000 kilograms) CO2 compared with 2012 

considering two cases. Case 1 is continuing with emissions as today. Case 2 is if nations live 
up to their pledges of cutting emissions. 

                                                      
6 Adapted from The Guardian (2015) Which countries are doing the most to stop dangerous 

global warming? https://www.theguardian.com/environment/ng-
interactive/2015/oct/16/which-countries-are-doing-the-most-to-stop-dangerous-global-

warming (accessed 20/06/19) 

https://www.theguardian.com/environment/ng-interactive/2015/oct/16/which-countries-are-doing-the-most-to-stop-dangerous-global-warming
https://www.theguardian.com/environment/ng-interactive/2015/oct/16/which-countries-are-doing-the-most-to-stop-dangerous-global-warming
https://www.theguardian.com/environment/ng-interactive/2015/oct/16/which-countries-are-doing-the-most-to-stop-dangerous-global-warming


     
 

 
 

9 

 

Chart 34: Emission in mega tonnes (1'000'000'000 kilograms) CO2 per capital (per person) 
compared with 2012 considering two cases. Case 1 is continuing with emissions as today. 

Case 2 is if nations live up to their pledges of cutting emissions. 

 

Previous attempts to address the issue 
General Assembly Resolution (1988)7 

Protection of global climate for present and future generations of mankind (A/RES/43/53) 

 

The Intergovernmental Panel on Climate Change, IPCC (1988)7  
It was set up by the World Meteorological Organization (WMO) to provide an objective source 

of scientific information. 

 
The United Nations Framework Convention on Climate Change (1992)7 

The United Nations' “Earth Summit” produced the United Nations Framework Convention on 

Climate Change (UNFCCC) as a first step in addressing the climate change problem. Today, 
197 countries have ratified the Convention. The ultimate aim of the Convention is to prevent 

“dangerous” human interference with the climate system. 

 

The Kyoto Protocol (1995)7 
Negotiations were launched to strengthen the global response to climate change, and the 

Kyoto Protocol was adopted. It legally binds developed countries to emission reduction 

targets. The Protocol’s first commitment period started in 2008 and ended in 2012. The 
second commitment period began on 1 January 2013 and will end in 2020. There are 192 

Parties to the Kyoto Protocol 

 
The Paris Agreement (2015)7 

The Parties to the UNFCCC agreed to accelerate and intensify the actions and investments 

needed for a sustainable low carbon future. The Paris Agreement builds upon the UNFCCC 

and brings all nations into a common cause to undertake take ambitious efforts to combat 

                                                      
7 Adapted from the United Nations: Climate Change https://www.un.org/en/sections/issues-

depth/climate-change/ (accessed 20/06/19) 

https://www.un.org/en/sections/issues-depth/climate-change/
https://www.un.org/en/sections/issues-depth/climate-change/
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climate change and adapt to its effects, with enhanced support to assist developing 

countries to do so.  

 
The Paris Agreement’s central aim is to limit global temperature rise this century well below 

2 degrees Celsius above pre-industrial levels and to pursue efforts to limit temperature 

increase even further to 1.5 degrees Celsius. There are now 184 countries that have joined the 

Paris Agreement. 
 

The United Nations Sustainable Development Goals (2016)8 

Specifically Goal 13, climate action, combating climate change and its impacts by regulating 
emissions and promoting the development of renewable energy source. Goal 13 has been 

identified to link strongly with other Sustainable Development Goals such as poverty, gender 

and equality. 

 

The Climate Summit (2019)7 

In September 2019, Secretary-General António Guterres will convene a Climate Summit to 

bring world leaders of governments, the private sector and civil society together to support 

the multilateral process and to increase and accelerate climate action and ambition. The 

Summit will focus on key sectors where action can make the most difference—heavy 

industry, nature-based solutions, cities, energy, resilience, and climate finance. World 
leaders will report on what they are doing, and what more they intend to do when they 

convene in 2020 for the UN climate conference, where commitments will be renewed and 

may be increased. 
 

Possible solutions to global warming9 
• Renewable energies like solar, wind, biomass and geothermal. 

• Increased use of nuclear power plants. 

• Reducing our consumption of energy and water by using more efficient devices (e.g. LED 
light bulbs, innovative shower systems). 

• General reduction of production and consumption. 

• Restrict population growth. 

• Promoting public transportation, carpooling, but also electric and hydrogen mobility. 

• Sustainable infrastructure: build new low energy buildings, and renovate existing 

constructions. 

• Stop deforestation and invest in reforestation. 

• Increase awareness through education and local action. 

• Responsible consumption habits regarding food (especially regarding meat). 

• Tradable emission permits. 

• Taxing of emissions and subsidies to low emission technologies. 

• New CO2 absorbing technology. 

                                                      
8 Adapted from the UNDP https://www.undp.org/content/undp/en/home/sustainable-

development-goals.html (accessed 20/06/19) 
9 Adapted from Solar Impuls How to stop global warming, https://solarimpulse.com/global-

warming-solutions (accessed 20/06/19) 

https://www.undp.org/content/undp/en/home/sustainable-development-goals.html
https://www.undp.org/content/undp/en/home/sustainable-development-goals.html
https://solarimpulse.com/global-warming-solutions
https://solarimpulse.com/global-warming-solutions
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