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Saving the Planet 
During the last 250 years, since the start of the Industrial Revolution, aspects of human 
activity is causing significant climate changes on our planet. Changes occurred also 
before humans started to create real damage, for instance due to volcano eruptions and 
asteroid impacts. Even today there may be aspects of climate change that are not 
influenced by humans. But make no mistake about it: emissions caused by human activity 
amplifies the greenhouse effect, causing the planet to warm. The Global Climate Change 
website maintained by NASA is one good place to learn more about it; visit 
https://climate.nasa.gov. The greenhouse gases we emit that cause our planet’s 
atmosphere to warm include  

• carbon dioxide (CO2), 
• methane (CH4), 
• nitrous oxide (N2O), and  
• chlorofluorocarbons (CFCs) and a group of fluorinated gases, i.e., F-gases. 

Figures 1, 2, and 3 are taken from the NASA website mentioned above. Figure 1 shows 
how the global average temperature has increased by roughly one degree Celsius in the 
last 100 years.  

 
Figure 1: Recent development in the global temperature (https://climate.nasa.gov). 

Figures 2 and 3 show the dramatically increase in CO2 levels. To save the planet from 
potentially devastating climate change we need to reduce the emission of greenhouse 
gases and also increase sequestration. Another gas whose presence amplifies the 
greenhouse effect is water vapour, but that gas is not the concern for humans trying to 
limit harmful emissions. Rather, it is the following activities that are harmful: 

• CO2 emissions: Deforestation, burning of fossil fuels, cement production that 
thermally decomposes calcium carbonate 

• CH4 emissions: Decomposition of waste, digestion in livestock, rice cultivation 
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• N2O emissions: Use of fertilizers and fossil fuels, production of nitric acid, 
burning of biomass 

• CFC emission: Produced solely in industrial applications, but heavily regulated 
after it became known how damaging these gases are to the ozone layer 

 
Figure 2: Recent CO2 levels (https://climate.nasa.gov). 

 

 
Figure 3: Historic CO2 levels (https://climate.nasa.gov). 

Several leadership figures have provided inspiration for us to address the challenge 
evident in Figures 1, 2, and 3. Former Vice President of the United States of America Al 
Gore stirred many with the movie entitled An Inconvenient Truth. The Nobel Peace Prize 
2007 was awarded jointly to Al Gore and the Intergovernmental Panel on Climate 
Change, cited shortly. Al Gore’s book Our Choice (Gore 2009) is an accessible guide to 
addressing the climate crisis. In Canada, David Suzuki has inspired many with his 
eponymous foundation and his book outlining the effects of human consumption (Suzuki 
et al. 1997).  
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Global Emissions 
Considering total global emissions, the Intergovernmental Panel on Climate Change 
estimates that (IPCC 2014): 

• 65% of greenhouse gases are emitted in the form of CO2 from use of fossil fuel 
and industrial processes, including the production of construction materials, 

• 11% is CO2 emitted from forestry and other land use, 
• 22% is methane and nitrous oxide emissions, and 
• the last couple of percent are F-gases, such as CFC.  

Attributing the emissions to various sectors the estimates are (IPCC 2014): 

• 14% of greenhouse gas emissions is from transportation, 
• 6.4% from operating buildings, 
• 21% from industry activity, including the construction industry, and  
• 24% from agriculture, forestry, and other land use, including forest fires.  

The remaining 35% of greenhouse gas emissions is related to electricity, heat production, 
and other energy usage. Some of that is in turn labelled “indirect emissions” and 
attributed to the various sectors as follows (IPCC 2014): 

• 12% from operating buildings,  
• 11% from industry activity, including the construction industry, and  
• 10% from other energy usage.  

Emissions from Construction 
As structural engineers we are particularly concerned with the emission of CO2 and other 
greenhouse gases related to the construction, retrofit, and repair of buildings and other 
infrastructure. One source of data is the website entitled “Tracking Buildings” maintained 
by the International Energy Agency, IEA (https://www.iea.org/reports/tracking-
buildings). However, similar to the challenge of fully understanding the source of the 
emissions quoted in the previous section, the IEA numbers include the operation of 
buildings, which requires a substantial amount of energy. IEA is naturally focused on 
energy usage; hence, transportation and the thermal properties of building envelopes are 
important concerns there. When quoting the IEA numbers in January 2019 in a piece 
entitled “Efforts to make buildings greener are not working” The Economist suggested 
that “putting up and running buildings consumes 36% of the world’s energy and produces 
some 40% of energy-related carbon emissions. Five-sixths of that energy is used to light, 
heat, cool and run appliances.” The piece continues by saying that more than 5 billion 
tonnes of cement is manufactured each year, causing 6% of emissions. In the same source 
the manufacturing of steel is said to cause 8% of emissions, with half of all steel going 
into construction.  
Another interesting piece, entitled “Buildings are bad for the climate” is authored by Bill 
Gates in October 2019 and posted to https://www.gatesnotes.com. He quotes several 
interesting facts, some noted earlier in this document:  

• 25% of greenhouse gas emissions is caused by electricity production,  
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• 24% is caused by agriculture,  
• 21% is caused by manufacturing of materials, including emissions from the 

energy needed and also emissions from the chemical processes,  
• 14% is caused by transportation,  
• 6% is caused by energy usage in the operation of buildings, and 
• 10% is caused by miscellaneous activities.  

More specific to construction, Bill Gates points out that the manufacturing of steel and 
concrete causes 10% of all greenhouse gas emissions. He also talks about the energy 
required for the operation of buildings and the emission of F-gases by air conditioners. 
An important purpose of other documents posted on this website is to provide the details 
behind numbers such as those given above, allowing calculations for specific buildings 
and other civil infrastructure. 

Saving the Planet 
From the above, and from a structural engineering perspective, it is understood that the 
following actions are needed to save the planet from overheating: 

• Reduce the use of steel and cement, for example using wood and other natural 
materials, or find ways to produce steel and cement without the emissions and 
energy use 

• Reduce transportation of materials and workers and improve the energy efficiency 
in all aspects of the construction and operation of buildings, or find cleaner ways 
to produce that energy 
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