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Recent lifecycle-based research demonstrates that the use of expanded shale, clay, and 
slate (ESCS) in concrete systems delivers measurable and meaningful reductions in 
environmental footprints across multiple applications. The accompanying bar chart 
summarizes comparative savings in energy consumption, greenhouse gas emissions, 
freshwater use, and waste generation for several representative ESCS concrete 
applications. 

The data clearly show that application-specific material performance is critical when 
evaluating sustainability outcomes. For example, retaining wall and structural applications, 
which capitalize on the low density of lightweight concrete, achieve significant reductions 
in energy consumption and emissions, along with substantial reductions in waste. These 
benefits are largely driven by reduced material quantities, lower transportation loads, and 
improved constructability relative to conventional normal‑weight concrete systems. 

In lightweight concrete masonry units, the dominant sustainability benefit shifts toward 
thermal performance during the use phase. While energy savings at the material level are 
more modest, emissions and water savings reach higher levels, reflecting improved 
building envelope performance and reduced operational demands. Waste reductions for 
masonry units are comparatively small, indicating that the principal environmental 
advantage of ESCS masonry lies in long‑term operational efficiency rather than 
construction‑phase impacts. However, it is essential to note that ESCS masonry 
significantly reduces the lifting weight of units and, as a result, contributes to improved 
health and safety for masons—benefits that are not directly captured in the reported 
performance measures. In addition, improved construction efficiency can reduce 
installation time, indirectly influencing energy use, emissions, and overall project impacts. 

The lightweight concrete composite floor system further reinforces this trend. Although 
reductions in energy consumption and emissions are moderate, water savings and waste 
reductions approach meaningful levels. These results highlight how structural efficiency, 



reduced dead load, and improved material utilization contribute incrementally—but 
consistently—to enhanced sustainability performance in building systems. 

The most pronounced lifecycle benefits appear in internally cured concrete pavements, 
where ESCS is used to enhance durability and extend service life. This application 
demonstrates the highest reductions in energy consumption, greenhouse gas emissions, 
freshwater use, and waste generation among all categories shown. These outcomes 
underscore the value of internal curing in minimizing premature distress, maintenance, 
and rehabilitation activities. As illustrated in the graph, internally cured concrete 
outperforms other applications across all four impact categories, confirming that 
durability-driven strategies can yield substantial environmental dividends. 

Taken together, these outcomes reinforce a central conclusion of the research: the 
sustainability value of ESCS cannot be fully captured at the material production stage 
alone. Instead, the greatest benefits emerge when ESCS properties—low density, thermal 
insulation, and internal curing capacity—are strategically matched to the functional 
demands of the system. These quantified savings provide designers, owners, and 
policymakers with credible, data-driven evidence supporting the broader adoption of ESCS 
in resilient and sustainable infrastructure. 

For ESCSI members and the design community, these findings strengthen the case for 
specifying ESCS not only as a lightweight alternative, but as a performance‑based solution 
that delivers verified environmental benefits across the full lifecycle of concrete structures. 

 

Detailed methodology and supporting references are available in the On-Demand Course 
“Role of Life Cycle Assessment (LCA) and Environmental Product Declarations (EPDs) in 
Concrete Sustainability Evaluation, Part 2 of 2”, and On-Demand Certificate “Materials and 
Mixture Strategies for Low Carbon Concrete”. 
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