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tonne of Portland cement is currently about 3.7 GJ/t. China, Canada and the
United States require between 4.2 and 4.6 GJ/t of clinker. Together, these three
countries accounted for around half of total cement production. For most of the other
countries presented the range is between 3 – 4 GJ/t of clinker. 

Most countries experienced a downward trend in the thermal energy intensity
required to produce a tonne of clinker between 1990 and 2004. Generally, this has
been due to the increasing share of dry process cement kilns. However, many
countries that already had high shares of dry process kilns have improved their
thermal energy intensity per tonne of clinker as even more efficient dry process kilns
have been introduced. For instance, the latest six stage pre-heater and pre-calciner
kilns offer significant energy savings over earlier two stage pre-heater kilns.

Rapid economic development and demand growth for cement has provided an
opportunity for some developing countries to achieve relatively high levels of energy
efficiency by building efficient dry process plants. Until recently, this was not the case
in China, where small-scale kilns and inefficient shaft kilns dominated production. For
instance, in 1995 the output from dry kilns in China was only 6% of the total and
large and medium-scale kilns accounted for only 33% of total output (Cui, 2006).
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Figure 6.5 � Energy Requirement per tonne of Clinker by Country 
including Alternative Fuels

Note: Care must be taken in interpreting the absolute values of data in this figure, due to the possibility that different system boundaries
have been used and that in some cases it is not clear whether LHV or HHV have been used.

Sources: Coal Statistics, India; ERI, 2004; Soares and Tolmasquim, 2000; Worrell, et al., 2001; IBGE, 2006; CEMBUREAU, 2006; EEA, 2006;
AITEC, 2005; USGS, 2006; PCA, 2005; NRCAN, 2006; Japan Cement Association, 2006; OFICEMEN, 2007; Siam Cement Company Ltd,
2005; INEGI, 2006; VDZ, 2006; Battelle 2002; LBNL, IEA and Tshinghua University estimates.

Key point: Japan is the most efficient clinker producer, while
most countries have achieved only modest reductions in the
energy required to produce one tonne of clinker since 1990.
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