
 
Why cement-making 
produces carbon dioxide 

 
Cement manufacturing is the third largest cause of man-made carbon dioxide 
emissions. While fossil fuel combustion and deforestation each produce significantly 
more carbon dioxide (CO2), cement-making is responsible for approximately 2.5% of 
total worldwide emissions from industrial sources (energy plus manufacturing sectors).  

Cement is a major industrial commodity. Manufactured commercially in at least 120 
countries, it is mixed with sand and gravel to make concrete. Concrete is used in the 
construction of buildings, roads, and other structures, as well as in other products and 
applications. Its use as a residential building material is particularly important in 
countries where wood is not traditionally used for building or is in short supply. Annual 
CO2 emissions from cement production in nine major regions of the world are shown in 
Figure A below.  

Large quantities of CO2 are emitted during the production of lime, the key 
ingredient in cement. Lime, or calcium oxide (CaO), is created by heating calcium 
carbonate (CaCO3) in large furnaces called kilns. Calcium carbonate is derived from 
limestone, chalk, and other calcium-rich materials. The process of heating calcium 
carbonate to yield lime is called calcination or calcining and is written chemically as:  

CaCO3 + Heat -> CaO + CO2  

Lime combines with other minerals in the hot kiln to form cement’s "active ingredients". 
Like the CO2 emitted during the combustion of coal, oil, and gas, the carbon dioxide 
released during cement production is of fossil origin. The limestone and other calcium-
carbonate-containing minerals used in cement production were created ages ago primarily 
by the burial in ocean sediments of biomass (such as sea shells, which have a high 
calcium carbonate content). Liberation of this store of carbon is normally very slow, but 
it has been accelerated many times over by the use of carbonate minerals in cement 
manufacturing.  

The lime content of cement does not vary much. Most of the structural cement 
currently produced is of the "Portland" cement type, which contains 60 to 67 percent lime 
by weight. There are specialty cements that contain less lime, but they are typically used 
in small quantities. While research is underway into suitable cement mixtures that have 
less lime than does Portland cement, options for significantly reducing CO2 emissions 
from cement are currently limited.  

http://www.cs.ntu.edu.au/homepages/jmitroy/sid101/uncc/fs025.html


Carbon dioxide emissions from cement production are estimated at 560 million 
tonnes per year. This estimate is based on the amount of cement that is produced, 
multiplied by an average emission factor. By assuming that the average lime content of 
cement is 63.5%, researchers have calculated an emission factor of 0.498 tonnes of CO2 
to one tonne of cement.1  

CO2 emissions from cement production have increased about eight-fold in the last 
40 years. Figure B below shows the estimated global emissions from this source since 
the 1950s. Note that these figures do not include the CO2 emissions from fuels used in 
the manufacturing process. Cement production and related emissions of CO2 have risen 
at roughly three times the rate of population growth over the entire period, and at twice 
the rate of population growth since 1970. Cement-related CO2 emissions by region are 
shown in the right-hand figure. Emissions from the industrialized world and China 
dominate, but emissions from all regions are significant, reflecting the global nature of 
cement production.  
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