Carbon Storage Story for Kitchen Cabinets
Containing Composite Panels

Overview

Eighty-four percent (84%) of wood-based kitchen cabinets are manufactured using wood
composite panels (WCP). WCP are well known for their environmentally-friendly attributes of being
sustainable, renewable, biodegradable, and predominantly made from recycled wood residues from
existing primary wood products operations. This case study focuses on the carbon impacts of
kitchen cabinets from production (cradle-to-gate) through end-of-life (EoL) (cradle-to-grave), when
the cabinets are removed from service, after 20-50 years, and then landfilled, combusted, or reused.

This case study was commissioned by the Composite Panel Association (CPA), with
participation by the Kitchen Cabinet Manufactures Association (KCMA). The goal of this study was to
gain a better understanding of the carbon impacts of kitchen cabinets that use, including plywood
(32% of an average cabinet's wood mass), particleboard (28%), and medium density fiberboard
(MDF) (24%). A streamlined cradle-to-grave life cycle assessment (LCA) was performed to estimate
the carbon impacts of three possible waste treatments: landfilling, combustion, and reuse. This fact

sheet is a brief summary of the Technical Note published in the Forest Products Journal (Bjarvin et
al., 2026).

Carbon

What is Embodied Carbon?

Embodied carbon is the total amount of greenhouse gases released during the entire
process of making a product. This includes everything from gathering and transporting the raw
materials to producing the product. It doesn't count the carbon stored inside the product or changes
in soil carbon, which includes carbon from decomposed biological materials and inorganic carbon
from minerals. We measure embodied carbon in units called carbon dioxide equivalents (CO2e),
using a special tool created by the U.S. Environmental Protection Agency (EPA) to understand
environmental impact.

The Global Warming Potential (GWP) is a measure of how much energy the emission of 1 ton
of a greenhouse gas will absorb over a given period of time, relative to the emission of 1 ton of
carbon dioxide (CO,). The larger the GWP, the more that a given greenhouse gas warms the earth

compared to CO, over a given time period. The time period typically used for GWPs is 100 years. For

reference, CO,, by definition, has a GWP of 1 regardless, because it is the reference gas. Methane
has an estimated GWP of 27-30 kilograms (kg) CO.e over 100 years, thus making it a much more
potent greenhouse gas in the short term.


https://www.compositepanel.org/wp-content/uploads/EOL-Kitchen-Cabinets-fpro-article-p195-1.pdf
https://www.compositepanel.org/wp-content/uploads/EOL-Kitchen-Cabinets-fpro-article-p195-1.pdf
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What is Biogenic Carbon?

Wood contains biogenic carbon, which is the result of trees absorbing carbon dioxide from
the air as they grow. When a tree is harvested, that carbon stays stored in the wood and becomes
part of the wood product. In fact, about half of the dry weight of wood is made up of this stored
carbon. At the end of the wood product’s life, some of that carbon may return to the atmosphere if
the wood is combusted or the product decomposes in a landfill, where it may be released as carbon
dioxide and/or methane. However, almost all of the carbon placed in landfills remains trapped and
stored for over 100 years, with only about 10% eventually released as gas (EPA, 2023).

What is LCA?

A life-cycle assessment (LCA) is a common way to study how a product affects the
environment. It looks at the resources used to make the product, the impacts of the product during
its use, the waste it creates, and the overall environmental impact of this life cycle. An LCA can cover
the full life of a product—from raw materials to disposal—or just part of it. A “cradle-to-gate” LCA
looks only at the stages from raw material sourcing through manufacturing, until the product is
ready to ship. A “cradle-to-grave” LCA looks at the full life of the product, including what happens
when it is no longer used. This study is a cradle-to-grave LCA, and it examines different end-of-life
options for a kitchen cabinet.

Carbon Impacts

The embodied carbon impacts for disposing of one cabinet after its service life are
presented in four EoL scenarios in Figures 1-4. The scenarios are: 100% landfill, 100% combustion,
100% reuse, and an average based on a mix of each EolL treatment (67% landfill, 16% combustion,
17% reuse, based on U.S. wood waste practices (EPA, 2020)). A description of each data point/bar’s
significance in Figures 1-4 is provided in Table 1.

In all four scenarios, the majority of GWP impacts is generated from fossil fuels consumed
during the manufacturing stage. The landfill scenario had a higher Waste Processing embodied
carbon (1.70 kg CO,e) (orange bar) than the combustion scenario due to the methane emissions

generated in the landfill (Figures 1-2). On the other hand, the landfill scenario had the lowest
biogenic emissions due to the long-term storage of 90% of biogenic carbon in wood products in
landfills.

The reuse scenario has the lowest net cradle-to-grave GWP, due to the large substitution
impacts of displacing the cradle-to-gate production of a new cabinet (Figure 3). The average waste
scenario has the second lowest cradle-to-grave GWP, because 16% of the cabinet mass is reused in
this scenario, offsetting the higher cradle-to-grave impacts that would occur if the cabinet was
landfilled or combusted (Figure 4).



Table 1. Description of processes included in each bar on the x-axes in Figures 1-4.

Label Description

Cradle-to-grave Sum of cradle-to-gate, waste transport, and waste processing

Cradle-to-grave + Substitution | Sum of cradle-to-gate, waste transport, waste processing, and

Benefit substitution benefit

Cradle-to-gate Raw material production, transport to manufacturing,
manufacturing process

Product Transport Transport from manufacturers to consumers

Waste Transport Transport from consumers to waste processing facilities after use

Waste Processing Processing waste in facilities (e.g., separating, sorting, etc.);
disposing of waste in landfills or combustion facilities

Substitution Benefit Avoided GWP when recovered waste displaces virgin products or
energy
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Figure 1. Cradle-to-grave embodied carbon, biogenic carbon, and net GWP results as kg COe for
one kitchen cabinet under the 100% Landfilling end-of-life scenario.



100% Combustion Scenario
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Figure 2. Cradle-to-grave embodied carbon, biogenic carbon, and net GWP results as kg COe for
one kitchen cabinet under the 100% Combustion end-of-life scenario.



100% Reuse Scenario
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Figure 3. Cradle-to-grave embodied carbon, biogenic carbon, and net GWP results as kg COe for
one kitchen cabinet under the 100% Reuse end-of-life scenario.

Average Scenario
(67% landfill, 16% combustion, 17% reuse)
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Figure 4. Cradle-to-grave embodied carbon, biogenic carbon, and net GWP results as kg COe for
one kitchen cabinet under the Average end-of-life scenario.



Summary

The primary goal of the study was to investigate the downstream use and EoL impacts of
WCP used in kitchen cabinets (particleboard, plywood, and MDF). The LCA results indicate that fossil
fuel usage during cabinet manufacturing was the driving factor for embodied carbon. When
comparing different EoL treatment scenarios, landfilling has high embodied carbon from methane
emissions which is countered by biogenic carbon storage, whereas reusing cabinets has the lowest
embodied carbon impacts (Table 2).

Although the study results show that the manufacturing and use of kitchen cabinets is not
carbon negative, cabinets made with WCP have lower impacts than other materials. The cradle-to-
gate embodied carbon of wood cabinets in this study is 45% lower than the reported value for steel
cabinet manufacturing (Vytrolma UAB, 2024). This makes the displacement factor for using a wood
cabinet versus a steel cabinet equal to 0.79 kg CO,e/kg of wood cabinet. For the cabinet assessed in

this study, this equals 24.32 kg CO,e displaced per cabinet. Given an estimated production of 71.6

million cabinets in the U.S. in 2025 (Freedonia Group 2024), the displaced GWP impacts are over 1.7
million tonnes CO.e, equal to taking 378,500 cars off the road in the U.S. for a year, thereby reducing
negative impacts to the environment.

Composite Wood Cabinet Steel Cabinet




Table 2. Relative performance of the four EoL scenarios for wood cabinets.

Relative
Rank
(1=Best,
Biogenic Carbon | Embodied Carbon NET TOTAL | 4=Worst)
Cradle-to-Grave with Substitution Benefit

Net GWP (kg CO.e)

Landfill -50.8 73.86 23.06 2
Combustion 0 58.35 58.35 4
Reuse 0 7.39 7.39 1
Average -34.04 60.08 26.04 3
Key Takeaways

* This case study provides the first cradle-to-grave LCA of kitchen cabinets produced in the
United States.

* The biogenic carbon content of the cabinet offsets 87% of the cabinet’s cradle-to-gate
embodied carbon emissions from production.

* Reusing the cabinet at its end of life reduces the cradle-to-grave embodied carbon
compared to combusting or landfilling it, since reusing a cabinet displaces the need to
manufacture a virgin cabinet.

* The cradle-to-gate embodied carbon is 45% lower for wood cabinet manufacturing than
that reported for steel cabinet manufacturing.

* This comparative environmental impact information is very important for those making
product application/specification decisions for the built environment.
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