
Embrace Circularity
Concrete Recycling

CONCRETE SOLUTIONS GUIDE

The simplest way to reduce concrete emissions is to produce less of 
it—that’s where recycling comes in. The rate of change of the built 
environment often outpaces the longevity of concrete. Although 
normally treated as a waste material, concrete from decommissioned 
buildings should be viewed as a resource. When used on-site for 
nonstructural application (e.g., as base material), recycled concrete 
offers significant cost savings and obvious emissions reductions.
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Key Takeaways

For nonstructural applications, 
recycled concrete sourced on-
site offers approximately 50% 
cost savings compared with 
natural aggregate and reduces 
the volume of new material 
required.

Among the most promising 
applications for this material are 
uses as a base layer for roads, 
parking lots, and driveways; as 
backfill material or shoulder 
stone; and as aggregate in 
nonstructural concrete.

Current technology for 
incorporating recycled concrete 
aggregate in new structural 
concrete mixes does not 
achieve significant reductions in 
embodied carbon. 

Opportunity

The Construction Materials Recycling Association estimates that 140 
million tons of concrete are recycled annually in the United States,1 
which is approximately 13% of the total natural aggregate produced for 
construction. Increasing this circularity is a vital step toward a low-carbon 
future. When approaching a new building project, it is important to 
recognize old concrete as a new resource. 

The application of recycled concrete aggregate (RCA) is best suited to 
use cases where high strength is not required, such as for base layers 
in gravel and in pavement concrete. Several studies have demonstrated 
that the use of recycled concrete aggregate can reduce costs, particularly 
when the aggregate is processed on-site, eliminating further transport 
requirements. A direct cost savings for RCA of 60%–80% can be readily 
achieved when the RCA is used on the same site where it is produced,2 
while reducing life-cycle environmental impacts in emissions and water 
consumption.3

Considerations

Processing RCA is cost-effective compared to using natural aggregate. 
But when used to replace natural aggregate in concrete for structural 
applications, the benefits are limited. Unlike natural aggregate, RCA 
contains adhered mortar, which can result in reduced performance when 
it is recycled to produce new concrete.4 Studies also indicate increased 
contraction as the RCA fraction is increased.5 As a result, it would be 
necessary to increase the amount of cement or admixtures used in a mix 
to offset the strength impacts, cutting into the emissions benefit from the 
use of RCA. 

In order to reduce the variable performance in RCA, further treatment 
can either remove or fortify the adhered mortar. Several techniques are 
likely cost-competitive, including mechanical abrasion, heat treatment, 
and ultrasonic water cleaning for removal, as well as carbonation for 
fortification.6 Of these methods, carbonation is particularly promising 
given its potential to both enhance the RCA properties and reduce carbon 
emissions by acting as a permanent mineral store of carbon dioxide (see 
Solution 5).

Thus far, these challenges have stymied efforts to achieve significant 
carbon savings by using RCA in structural applications.7 Although the 
carbon emissions reductions for RCA compared with natural aggregate 
on a mass basis are significant (approximately 66%), the overall impact 
on embodied carbon becomes nearly negligible due to the increased use 
of cement, which usually accounts for over 90% of the total associated 
emissions in concrete.8 Put simply, the gains are nearly canceled out by 
losses when RCA is used in mixes with structural applications.
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Related Solutions

1. Know Your Numbers: 
Performance-oriented 
specifications 

2. Mix It Up: 
Supplementary 
cementitious materials 
(SCMs) 

5. Carbon as a Service: 
Sequestering CO2 in 
concrete 

6. Use Green Heat: 
Decarbonize kiln 
technology

Future breakthroughs, such as those discussed in Solution 5, have the 
potential to change the unfavorable math on using RCA in mixes with 
structural applications. But until that point comes, RCA remains a highly 
cost- and carbon-effective material for on-site, nonstructural applications.

State of the Market

In most markets across the United States, companies provide on-site 
concrete recycling services as well as centralized facilities for processing 
and upgrading RCA. Several ready-mix companies also offer on-site 
concrete recycling services. 

Promising regulatory changes are also under way. The American Concrete 
Institute (ACI) committee on concrete with recycled materials is currently 
updating its guide on removal and reuse of concrete. This guide will 
provide updated research on RCA use as well as best practices and 
recommendations for RCA deployment. Meanwhile, public entities are 
gravitating toward increased uptake of RCA. The City of San Francisco has 
specified a minimum of 15% RCA in all concrete pavement applications.9
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