
Reducing the Carbon  
Footprint of Floor Systems
The ImpacTs on FossIl Fuel use and Global WarmInG  

oF raIsed Wood versus slab-on-Grade Floors

Fossil fuel use and global warming are widely regarded today as critical environmental issues. The com-

mon denominator of both concerns is carbon dioxide (CO
2
), a “greenhouse effect” gas that is emitted into 

the atmosphere when fossil fuels such as oil and coal are burned for energy, or when organic materials 

decay. Once emitted, CO
2
 traps heat in the atmosphere and in sufficient quantities can contribute to 

global warming and climate change. 

Whether the causes and scope of global warming are scientifically settled, as some contend, or still open 

to debate, as others maintain, one thing is clear – efforts to reduce fossil fuel consumption and to mitigate 

global warming are national and international policy realities that will increasingly affect the selection 

and use of building materials and design and construction practices. This reality is evidenced by the pro-

liferation of green building standards that set ambitious guidelines for energy use, both in material manu-

facture and building performance; by international efforts to establish and meet global emission reduction 

goals, such as the Kyoto Protocol1; and by national cap and trade legislative proposals. 

A life cycle assessment of two alternative floor systems – one wood, the  

other concrete slab-on-grade – confirms that wood is considerably less fossil 

fuel dependent and contributes far less to global warming than concrete.



Wood as a material choice can play a highly beneficial role in addressing fossil fuel consumption and 

global warming concerns. For example: 

 Wood in forests, particularly in young vigorous forests, absorbs carbon dioxide, making growing forests 

an efficient carbon sink. 

 Once harvested and converted to wood products, wood fiber has a carbon sequestering or storage 

effect. Sustainably managed forests, as opposed to unmanaged decaying forests, thus provide a net 

reduction in carbon dioxide emissions. 

 Compared with other materials, wood requires less energy to extract, process, transport, construct and 

maintain over time. 

 Wood is a far better insulator than concrete and steel and can thus reduce energy consumption of 

buildings during their operational life. 

 Wood is both recyclable and divertible from the waste stream to be burned in energy recovering 

boilers. The energy so produced substitutes for fossil fuel energy. 

The case for the environmental merits of wood has been substantially supported and confirmed in recent 

years by the life cycle assessment (LCA) method, which is now widely recognized as the most scientifi-

cally credible and accurate measure of the environmental impacts of various building materials. By quan-

tifying those impacts from “cradle to grave” – extraction, manufacturing, transportation, installation, use, 

maintenance, and disposal or recycling – LCA provides a common basis for objectively assessing and 

comparing the environmental credentials of dissimilar building designs and materials. 

A recent life cycle analysis compared the fossil fuel consumption requirements and greenhouse gas  

emission levels of two comparable floor systems – one a concrete slab-on-grade floor, the other a raised 

wood floor. The two floor systems were for a 2,500-square-foot single-story residential dwelling located in 

Atlanta, Georgia. 

The assessment covered both cradle-to-gate manufacturing effects (from extraction of raw materials to 

product manufacture to completion of the structure) and cradle-to-grave effects (up to and including 

structure demolition). The cradle-to-grave analysis encompassed two end-of-life treatment scenarios – 

landfill, where applicable, and combustion with energy recovery. Two secondary data sources (U.S. Life 

Cycle Inventory Database and Ecoinvent2) were used to model the production of upstream materials and 

energy sources prior to their delivery and use by the manufacturers. Both databases were uploaded to 

SimaPro v7.18 – the primary LCA modeling software used for the project. Additional data were drawn 

from the Athena Institute’s Impact Estimator for Buildings software (www.athenaSMI.org) and used to com-

plete the analysis. 

As shown in Figure 1, the global warming impacts on a cradle-to-gate basis of the wood floor was less 

than half that of the concrete slab. Total energy consumption on a cradle-to-gate basis was compa-

rable for the two floor systems; however, the fossil energy requirement for the concrete slab was nearly 

double that of the wood floor. This is due in large measure to the utilization of biomass energy in the 

manufacturing of wood products. 

www.athenaSMI.org


FIGure 1

Cradle-to-Gate Comparison: Global Warming, Total Energy, Fossil Energy

The differences in energy consumption and global warming impacts between the two floor systems are 

even more dramatic on a full cradle-to-grave basis, as shown in Figure 2. For the wood floor system, the 

life cycle with both possible end-of-life scenarios (landfill and energy recovery through diversion from the 

waste stream to boiler incineration) yields negative global warming carbon emissions. In the landfill case, 

the positive results for wood are due in part to the wide use today of modern landfill technologies for cap-

turing methane, a potent greenhouse gas. Wood’s lignin content and the imperfect conditions for anaero-

bic microbacteria (decay) that exist in landfills also cause the majority of carbon in wood to remain intact. 

Total energy use is also less for the wood than for the concrete floor system under both the landfill and 

energy recovery scenarios. And fossil fuel energy use is substantially less with the wood system under 

both end-of-life treatments. 

FIGure 2

Cradle-to-Grave Comparison: Global Warming, Total Energy, Fossil Energy3
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The life cycle assessment conclusions in this study that support the comparatively low fossil fuel and global 

warming impacts of wood have been corroborated by many other LCA studies, including most notably 

analysis by the Consortium for Research on Renewable Industrial Materials (www.corrim.org). For more 

information on raised wood floor construction and the benefits of building with raised wood floors, go to 

www.raisedfloorliving.com. Information is also available on the APA website at www.apawood.org.

1 The Kyoto Protocol is a protocol to the United Nations Framework Convention on Climate Change (UNFCCC) aimed at fighting 
global warming. UNFCCC is an international environmental treaty with the goal of stabilizing greenhouse gas concentrations 
in the atmosphere. 

2 The U.S. Life Cycle Inventory Database (USLCI) is a public/private partnership developed by the U.S. Department of Energy and 
the National Renewable Energy Laboratory. Ecoinvent is a life cycle inventory database of the Swiss Ecoinvent Centre (formerly 
Swiss Centre for Life Cycle Inventories). 

3 The impacts of the two systems in the cradle-to-grave comparison do not account for differences in operational energy use over 
the life of the structure. 

We have field representatives in many major U.S. cities and in Canada who can help answer questions involving  
APA trademarked products. For additional assistance in specifying engineered wood products, contact us:

APA HeAdquArters: 7011 So. 19th St. ■ Tacoma, Washington 98466 ■ (253) 565-6600 ■ Fax: (253) 565-7265 

APA Product suPPort HeLP desk: (253) 620-7400 ■ E-mail: help@apawood.org

discLAimer: The information contained herein is based on APA – The Engineered Wood Association’s continuing programs of laboratory testing, 
product research, and comprehensive field experience. Neither APA, nor its members make any warranty, expressed or implied, or assume any legal 
liability or responsibility for the use, application of, and/or reference to opinions, findings, conclusions, or recommendations included in this publi-
cation. Consult your local jurisdiction or design professional to assure compliance with code, construction, and performance requirements. Because 
APA has no control over quality of workmanship or the conditions under which engineered wood products are used, it cannot accept responsibility 
for product performance or designs as actually constructed.
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