
LIFE CYCLE ASSESSMENT OF NATURAL AND SYNTHETIC WICKER CHAIRS

Abstract
The purpose of this life cycle assessment is to compare the environmental and human health impacts of outdoor wicker furniture made 

from natural fibers and HDPE, as well as the potential impact of recycling HDPE. This will enable consumers to make more informed 
decisions when purchasing outdoor furniture.

We found that the natural chair requires 22 times less energy and generates 22 times fewer emissions than the synthetic chair. The 
difference in impacts comes from the more intensive processes associated with HDPE and aluminum (manufacturing and waste treatment). 
This gap would not be mitigated by a high rate of user recycling of synthetic chairs. We recommend that furniture retailers develop distinct 
labeling for the natural and synthetic outdoor wicker furniture; consider a third-party certification program to certify natural rattan as the 
more sustainable choice; and weigh the costs and benefits of issuing environmental product declarations. Clear information on the benefits 
of choosing natural rattan over a synthetic counterpart may shift consumer preferences toward more sustainable purchasing. 

Assumptions

Other Assumptions
Natural Rattan Wicker chairs
(1) Straw production and harvesting in SimaPro is comparable to rattan production 

and harvesting.
(2) Natural rattan chairs are made with a rattan frame and woven rattan.
(3) Hydrogen cyanide is the main chemical associated with fumigation prior to 

transport (Methyl bromide not available in SimaPro)

Synthetic Wicker chairs
(1) Synthetic wicker chairs are comprised of an aluminum frame with HDPE fibers 

woven on the frame. The aluminum frame is extruded if covered by fibers or the 
aluminum is cast if exposed for design.

(2) As a baseline, extruded aluminum (78% recycled) is used for the frame and is 
coated by HDPE fibers.

(3) Without recycling: the emissions associated with treating HDPE and aluminum 
waste are included in total emissions.

(4) Recycling: the offset emissions associated with the recycled HDPE and aluminum 
are not included in total emissions.

Transportation (Natural & Synthetic Wicker Chairs)
After production in Indonesia, chairs are shipped to an Oakland warehouse by a 
transoceanic ship. The chairs are transported to stores from the Oakland warehouse to 
San Francisco via trucks with a capacity of 32 metric tons. The chairs are assumed to be 
purchased and used within San Francisco with negligible transport.

 

Results - Emissions for Natural v. Synthetic Wicker Chairs

 

Synthetic Wicker Chair (8.6 kg)

HDPE acquired 3.3 kg

HDPE loss during weaving 9%

HDPE remaining 3.0 kg

Aluminum (78% recycled) 5.5 kg

Dye (1-butanol) 0.07 kg

Ocean transport 12959 km

Truck transport 20 km

HDPE waste (no recycle) 3.3 kg

Aluminum waste (no recycle) 5.5 kg

Approximate lifespan 10 yr

Natural Rattan Wicker Chair (6.2 kg)

Rattan acquired 7.2 kg

Rattan loss during weaving 15%

Remaining rattan 6.1 kg

Polyurethane finish 0.05 kg

Dye (1-butanol) 0.03 kg

Fumigation chemicals 0.01 kg

Ocean transport 12959 km

Truck transport 20 km

Approximate lifespan 5 yr

Methods
Functional Unit: One 45ft high shipping cube (160 chairs)

SimaPro was used to estimate emissions associated with production for both chair types 
and waste treatment for synthetic wicker chairs. The impact method chosen used was 
Eco-Indicator 95 V 2.06. Emissions are compared based on 160 chairs, rather than 
estimated lifetime.
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Conclusions & Opportunities for Improvement
● The natural chair causes fewer environmental impacts than the synthetic chair. It requires less energy to produce, produces fewer CO2 

equivalents, and generates fewer NOx, SOx, Pb, PM-10, and CO emissions.
● Even recycling 50% of HDPE chairs would not be sufficient to overcome the gap in emissions.
● The best opportunity to improve the sustainability of wicker furniture is to encourage natural rattan consumption, especially because  it 

would be hard to convince consumers to recycle their chairs.
● Consumers could be encouraged to buy natural rattan wicker chairs with informative environmental declarat

○ Third party certification 
○ Environmental product declaration

 

Team 8: Rylee Kercher, Laurel Mills, Noelle Rabiah, Andrew Tsang, Michelle Wu

Effect of Recycling Synthetic Chairs
Even if 50% of the synthetic wicker chair waste was offset by recycling, the 
emissions associated with synthetic wicker chairs are still 10-20 times greater than 
emissions from natural rattan wicker chairs.

 

Life Cycle Cost (Per case, 160 chairs)
The purchase of the chairs is the majority of the life cycle cost, which is highly dependent on the retail 
price of the chairs.  There is no significant difference between the life cycle cost of natural rattan wicker 
chairs and synthetic wicker chairs.

The lifespan of a chair depends 
on its durability and changes in 
a consumer’s aesthetic 
preferences. While a synthetic 
rattan chair may be more 
durable, it would have to last 
over 22 times longer than the 
natural rattan chair in order for 
it to have equivalent greenhouse 
gas emissions per lifespan.

V1: Baseline = No recycling; Best Case = 50% of HDPE and aluminum recycled post-use 
V2: Baseline = 9% HDPE lost; Best Case = 1% lost; Worst Case = 20% lost
V3: Baseline = Aluminum Extrusion (78% recycled); Worst Case = Aluminum Cast (78% recycled)

V1: Baseline = 0.03 kg 1-Butanol; Best Case = 0.01 kg; Worst Case = 0.07 kg 
V2: Baseline = 0.07 kg Polyurethane; Best Case = 0.02 kg; Worst Case = 0.10 kg
V3: Baseline = 15% Rattan lost; Best Case = 3% lost; Worst Case = 30% lost

Synthetic – no recycle 
(Per case)

Synthetic – 50% 
recycle (Per case)

Natural 
(Per case)

Energy (MJ) 103365.92 95317.92 4805.04

SOx (kg) 22.85 17.61 2.07

NOx (kg) 13.31 10.86 2.48

Pb (kg) 0.0645 0.0326 0.0004

PM (<10 micron) (kg) 3.57 2.64 0.30

CO (kg) 12.38 10.24 1.00

CO2 eq (kg) 7102.18 5282.18 325.53

Key Driver: Chair Lifespan

Life Cycle Cost Assumptions
(1) Identical travel distances, vehicle efficiency, and gas prices for transportation (2) 10% profit in each stage (3) 20% more than initial production cost to recycle materials (4) 
Purchase cost of $60 including profits Natural wicker chairs: (5) 87% efficiency from raw rattan to woven rattan material  Synthetic wicker chairs: (6) 57% efficiency from oil 
to raw HDPE (7) 91% efficiency from raw HDPE to woven HDPE (8) 17% efficiency from Bauxite to Aluminum (9) 50% efficiency from Alumina to Aluminum


