


ENERGY EFFICIENCY 

lmproving efficiency while 
cutting emissions 
Waste heat recovery systems have emerged as a practical solution to support 
decarbonisation in the cement industry. However, the introduction of such systems is 
often a first-of-its-kind investment, with risks and costs attached. Modular WHR solutions 
offer a scalable ,  lower-cost pathway with a range of advantages. 

■ by Exergy, ltaly

T
he cement industry is faced with 
mounting decarbonisation challenges 

under increasingly stringent regulatory 
frameworks, rising carbon prices and 
more ambitious net-zero commitments 
from governments, investors and industry 
stakeholders. Regional and national 
policies are progressively compelling the 
adoption of low-carbon technologies and 
energy-efficient practices across heavy 
industriai sectors. 

In the European Union, leading cement 
producers have committed to reducing 
Scope 1 ( direct) CO2 

emissions per tonne 
of cement by approximately 30 per cent by 
2030 compared to 1990 levels, primarily 
through improvements in thermal energy 
efficiency and fuel switching. According to 
the G CCA's Cement and Concrete lndustry 
Roadmap, in the 2020-30 period, unlocking 
significant emission reductions will depend 
heavily on energy efficiency interventions 
in para Ilei with alternative fuels, carbon 
capture utilisation and storage and 
demand-side management measures. 

Within this evolving policy and market 
context, waste heat recovery (WHR) 
technologies emerge as highly relevant, 
offering a practical, technically mature 
and immediately deployable pathway 
to reduce energy intensity, operational 
costs and carbon emissions. Nevertheless, 
adoption remains uneven across global 
regions, reflecting a combination of 
market, regulatory and operational factors. 

Evolving WHR adoption patterns 
across global cement markets 
towards 2030 
The adoption ofWHR systems in cement 
production has gained notable momentum 
over the last decade. Historical analyses 
indicate that by 2022, the installed WHR 

Figure 1: A standard WHR system employs an intermediate heat transfer loop that isolates the 
ORC cycle from abrasive exhaust gases. Heat exchangers capture the energy, transferring it to 
a thermal oil circuit which is then directed to the ORC evaporators. 

lOAAWHIU,pS 

capacity in the cement sector reached 
approximately 2.SGWe and forecasts 
suggest a compound annua[ growth rate 
of 11.8 per cent through 2032, potentially 
increasing total capacity to 7.SGW. under 
favourable market conditions. However, 
growth is highly region specific, influenced 
by regulatory frameworks, energy pricing, 
plant modernisation opportunities and the 
pace of industriai development. 

In the Asia-Pacific region, led by China, 
India and southeast Asian countries, WHR 
installations are expected to dominate 
global growth to 2030, driven by escalating 
energy costs, large-scale new plant 
construction and policy frameworks 
incentivising decarbonisation. In Europe 
growth is expected to be moderate but 
steady, mainly through retrofitting of 
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existing facilities and optimising energy 
efficiency in mature installations. Adoption 
in the Middle East, Latin America and Africa 
is more localised and occurs primarily 
in plants facing high energy costs or grid 
instability. 

Factors slowing WHR adoption 
in the cement sector 
Despite its proven technical maturity and 
demonstrated energy-saving potential, 
severa I factors continue to limit the 
widespread deployment of WHR systems in 
the cement sector. These barriers combine 
both genuine implementation challenges 
and perceived risks from plant operators 
that can delay investment decisions. 

High upfront capitai expenditure is a 
frequent constraint, particularly in regions 
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