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Nike SB Dunk 
Benchmark vs. 
Modular Skate Shoe 
Redesign
This LCA compares the original Nike SB 
Dunk with a redesigned modular skate 
shoe system focused on reducing 
material complexity, improving durability, 
and shifting high-wear damage from the 
full shoe to a replaceable protective 
frame.
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GOAL, SCOPE + 

FUNCTIONAL UNIT

Cradle-to-Grave



Raw Materials 
 ↓ 
Material Processing 
 ↓ 
Manufacturing + Assembly 
 ↓ 
Distribution 
 ↓ 
Use + Maintenance 
 ↓ 
End-of-Life

GOAL



Compare the lifecycle impacts of the original Nike SB Dunk and 
the modular skate shoe redesign to understand how changes in 
materials, construction, durability, and replacement strategy 
affect overall environmental impact.

FUNCTIONAL UNIT



1 pair of shoes used daily for one year for everyday 
wear + skateboarding
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SB Dunk Redesign 

8/18/2026

Benchmark 

Knolling 

Numerous overlapping materials and 
components


Adhesives permanently bond most 
upper layers


Complex construction limits separation 
and recovery

Design Lab 2
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Bill Of Materials 

SB Dunk Redesign 

Material diversity increases manufacturing 
complexity and end-of-life separation.


Multiple synthetic components support 
relatively small functional areas.


Design Lab 2

Adhesives and laminated assemblies 
connect nearly every material throughout 
the shoe.
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Life Cycle Inventory

SB Dunk Redesign 

Material production drives the largest 
upstream impacts, especially pigskin, 
leather tanning, polyester, foam, TPU, and 
rubber processing.


Manufacturing adds energy use and 
material waste through molding, 
vulcanization, cutting, sewing, lamination, 
and adhesive bonding.


Design Lab 2

End-of-life recovery is limited by mixed-
material construction, with bonded leather, 
foam, rubber, textiles, and adhesives 
making separation and recycling difficult.
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Process tree 

SB Dunk Redesign 
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Process tree 
Bonding HIGH-WEAR SKATE ZONES LIMITED MATERIAL RECOVERY

8/18/2026

Multiple bonded layers prevent repair and recycling. Localized damage dictates product lifespan. Multiple bonded layers prevent repair and recycling.

Multiple material layers increase manufacturing complexity.

 Permanent adhesive bonding prevents material separation.

 High part count increases material and labor inputs

High -wear zones determine overall product lifespan.

 Localized wear causes premature product replacement.

 Most of the shoe remains functional after failure.

Multiple material layers increase manufacturing complexity.

 Permanent adhesive bonding prevents material separation.

 High part count increases material and labor inputs
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Impact matrix 
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Leather production is the largest 
environmental hotspot within the 
product.


Synthetic material production 
contributes cumulative impacts 
throughout manufacturing.


En vironmental impacts are 
concentrated in material production 
rather than product assembly.
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Lifecycle stage Impact share

Materials and processing 5.83 kg CO₂e 40.9%

Component manufacturing 
and assembly

7.57 kg CO₂e 53.1%

Packaging 0.22 kg CO₂e 1.5%

Distribution 0.30 kg CO₂e 2.1%

Use and maintenance 0.00 kg CO₂e 0.0%

End of life 0.33 kg CO₂e 2.3%

Total 14.25 kg CO₂e 100%

SB Dunk Redesign 

8/18/2026

Okala score
Functional unit: one pair used daily for 
one year


Estimated total impact of 14.25 kg 
CO₂e
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SB Dunk Redesign 

The Redesign  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Molded Straps

Toe Overlay 

Knit Loops 

Frame Unit  

Base Sole 

SB Dunk Redesign 
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Redesign

Knolling 

Tongue 

Tongue  Padding 

Elastic Collar

Heel Overlay 

14 total parts reduce overall 
construction complexity compared 
with the 35-part benchmark.


The removable outer frame 
separates the highest-wear skate 
zones from the longer-life base 
shoe.


Fewer permanently bonded layers 
improve repair, replacement, and 
end-of-life disassembly.

Engineered Knit Upper 

Air Unit Window 

Design Lab 2
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Redesign Bill of Materials


SB Dunk Redesign 

Part count is reduced from 35 to 14, 
simplifying the overall construction and 
material system.



The permanent base shoe is significantly 
lighter than the benchmark, while the 
added mass is concentrated in the 
removable protective frame.


Design Lab 2

The redesign shifts toward fewer, more 
targeted material families, using hemp/
ECONYL textiles, mushroom and mycelium 
materials, natural-rubber-based compounds, 
TPU, and recycled aluminum.
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Life Cycle Inventory

SB Dunk Redesign 

The removable outer frame becomes the 
largest environmental hotspot, driven by its 
high material mass and rubber molding / 
vulcanization processes.


Hemp, MuSkin®, and MycoFlex® shift 
several upper components into lower-impact 
material pathways, reducing reliance on 
leather, PU foam, and conventional 
synthetic textiles.

Design Lab 2

Impacts are concentrated into fewer 
components instead of being spread across 
many bonded materials, making the main 
redesign hotspots easier to identify and 
improve.
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Re Design Process tree 
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ReDesign Process tree 
 construction reduces permanent material bonding.


 Fewer adhesive bonded layers across the shoe

 Separable components improve repair and disassembly

 Reduced bonding simplifies end of life material recovery

REDUCED BONDING

High abrasion areas are separated from the core.



 Outer frame absorbs the majority of skate abrasion

• Worn frame can be replaced independently

• Core shoe remains in use after frame replacement

REPLACEABLE WEAR SYSTEM
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New hot spots 

SB Dunk Redesign 

Engineered hemp blend shifts the upper 
toward lower impact material pathways 
compared with conventional synthetic fibers




The outer frame becomes the largest 
remaining impact hotspot due to its material 
mass


Design Lab 2

Impacts are concentrated into fewer 
components rather than spread across 
many bonded materials
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Lifecycle stage Impact share

Materials and processing 3.75 kg CO₂e 43.5%

Component manufacturing 
and assembly

4.10 kg CO₂e 47.5%

Packaging 0.22 kg CO₂e 2.5%

Distribution 0.33 kg CO₂e 3.8%

Use and maintenance 0.00 kg CO₂e 0.0%

End of life 0.23 kg CO₂e 2.7%

Total 8.63 kg CO₂e 100%

SB Dunk Redesign 
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Okala score
Functional unit: one pair used daily for 
one year


 Estimated total impact of 8.63 kg 
CO₂e


39.4% lower than the 14.25 kg CO₂e 
benchmark


Design Lab 2
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Okala Score 

Comparison

The redesign reduces modeled carbon impact by 

approximately 5.62 kg CO₂e per pair.



Largest remaining impacts come from natural rubber production, 
molding, and vulcanization of the outsole and removable skate frame.
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