
One study indicates that the 
cost savings in initial energy 
consumption and ongoing 

maintenance of light poles is 
reduced by 31% where concrete 

pavements are used. 
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To achieve sustainable, long-term solutions, engineers, designers, and policy makers must account for all 
economic and environmental costs over the lifetime of a project and need the right tools and approaches to 
do so. Methodologies, known respectively as life cycle cost analysis (LCCA) and life cycle assessment (LCA), 
allow economic and environmental impacts to be quantified and studied.

Two-thirds of a pavement’s total environmental impact over its lifetime often occurs during the phase 
in which the pavement is in use – well after material and design selections are made. MIT’s CSHub 
research has found that optimizing pavement with expected use and performance conditions in 
mind can improve costs and reduce lifetime CO2 emissions.
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Particularly because of its long 
life, concrete is an economical, 

cost-effective pavement 
solution that consumes minimal 

materials, energy, and other 
resources for construction, 

maintenance, and rehabilitation 
activities over its lifetime.

Because of its rigidity, concrete 
pavement deflects less 

under vehicle loading, which 
results in reduced vehicle 

fuel consumption. Concrete 
pavement also stays smoother 
longer, further increasing fuel 

efficiency for vehicles.

Here’s Why

Concrete pavement’s lighter color 
helps mitigate urban heat island 

effects and can help offset 
global warming.  Its increased 
reflectivity improves nighttime 

visibility and reduces the amount 
of energy needed to illuminate 

roads at night.

Concrete pavement mixtures 
incorporate industrial by-products 

(e.g., fly ash and slag cement), 
which lowers disposal needs, 

reduces demand on virgin materials, 
and conserves natural resources. 

Concrete pavement is also 100% 
recyclable, suitable for use in new 
concrete pavement, base materials, 

or controlled fill.

Concrete pavement can 
periodically be renewed through 

diamond grinding, prolonging 
its lifespan, enhancing its 

smoothness, and improving its 
skid resistance.



In a paper published in the Proceedings of the National Academy of Sciences, researchers 
found that, if reduction strategies were implemented, the emissions associated with 
pavements would fall by up to 65% between 2016 and 2050, with the use of concrete  
accelerated greatly over that period. This is close to U.S. reduction targets set as part of the 
Paris Climate Accords.

The solutions considered would also enable concrete production for building 
and pavement sectors to attain carbon neutrality by 2050.

In a recent study, it was shown that Phoenix would experience a 2.5 to 
3.6 °F decrease in summer air temperatures while Boston would see a 
decrease of 1 to 2.7 °F.

Reflective pavements can 
offset enough CO2 to remove 
the equivalent of around 4 
million cars from the road 

each year.

Reflective pavements can lower 
air temperatures by over 2.5 °F 
and reduce the frequency of 

heatwaves by 41% across  
U.S urban areas.

Concrete Pavement and CO2

Concrete Pavement and Air Temperature

The use of optimized design thicknesses helps reduce costs and CO2 
emissions by minimizing the materials needed to construct pavement. 
The economic and environmental benefits are significant and can help 
transportation agencies reduce their carbon footprint while working 
within budgetary constraints.
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CO2 reduction strategies for concrete pavement include 
the use of Portland Limestone Cements and other 
blended cements,  recycled content, carbon capture in 
cement production, and the use of captured carbon to 
produce aggregates and cure concrete.

CO2

The difference between the two cities is a consequence of Phoenix’s 
climate; since the city experiences more sunny days annually and 
receives more intense solar radiation, reflective pavements exert a 
greater influence on air temperatures.
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