
	
CEE 226 Project Team 8: Sustainable Furnishings Council	
Rylee Kercher, Laurel Mills, Noelle Rabiah, Andrew Tsang, & Michelle Wu	
	

Abstract 
 
 Our life cycle analysis compares the environmental impacts of two types of outdoor 
wicker furniture – one made of natural rattan, and one made of synthetic high-density 
polyethylene – and evaluates the potential impact of recycling synthetic furniture. Our goal is to 
inform consumer choice. As it stands, the market does not clearly distinguish between the two 
models, and manufacturers of both types purport to offer the more sustainable alternative.  

Our methodology involved an inventory analysis based on conversations with industry 
experts and supplemental research, and a quantitative assessment of energy and environmental 
impacts using SimaPro. For the natural option, we modeled a 6.2 kg chair made with a rattan 
frame, rattan weave, and a polyurethane finish. For the synthetic option, we modeled an 8.6 kg 
chair made with an extruded aluminum frame and HDPE weave. We also evaluated the offset 
emissions associated with user recycling of the synthetic chair. Both chair types were made in 
Indonesia with San Francisco as a final destination. The functional unit for the analysis was one 
45-foot high shipping container, which contains 160 chairs; this is the increment that dictates 
shipping on transoceanic ships.  

Our results showed that the natural chair requires 22 times less energy and generates 22 
times fewer greenhouse gas emissions than the synthetic chair. The difference in impacts comes 
from the more intensive processes associated with HDPE and aluminum (manufacturing and 
waste treatment). Further, we found that this gap would not be mitigated either by a high rate of 
user recycling of synthetic chairs, or by assuming a longer average lifetime for synthetic chairs. 
In other words, we found no realistic scenario in which purchasing a synthetic chair is the more 
sustainable option.  

Ultimately, to inform consumer choice, we recommend that furniture retailers develop 
distinct labeling for 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.  

 
I. Introduction 
 

The outdoor wicker furniture market currently does not distinguish between natural and 
synthetic materials: wicker is a general term used to refer to woven styles made of either plant 
fibers or high-density polyethylene (HDPE). The two materials have very different life cycles, 
and using the same term to describe both can mislead consumers. Natural wicker furniture is 
made from rapidly renewable feedstocks such as rattan, water hyacinth, and sea grass.1 Our focus 
is on rattan, which is primarily grown in Indonesia and other Southeast Asian countries. Rattan is 
cut and processed by hand, which supports local economies.2 The woven pieces are then attached 
to a frame and finished. Rattan itself is 100% biodegradable, and the chairs are significantly 
more biodegradable than HDPE.  

HDPE wicker was invented for enhanced weather resistance and durability.3 It is derived 
from plastic with additives for durability, color, and UV protection.4 It tends to last somewhat 
longer than its natural counterpart, with the added benefit of being able to stay outside during 
winters. After petroleum is extracted from the ground, there are several industrial processes 
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available to create HDPE wicker.5 Most HDPE for wicker furniture is also produced in Southeast 
Asia, and the chairs are usually made with aluminum frames.   

The purpose of this life cycle assessment is to compare the environmental impacts of 
outdoor wicker furniture made from natural fibers versus HDPE, as well as the potential impact 
of recycling HDPE. This will enable consumers to make more informed decisions when 
purchasing outdoor furniture.  

   
II. Methods 
 

Using information provided by industry professionals and supplemental research, we 
identified and assessed the different life cycle stages of both products from extraction/harvesting 
to end of life. We used SimaPro LCA software to determine production emissions. SimaPro has 
an extensive database with energy required and emissions emitted from production or transport 
processes. The method of analysis was Eco-Indicator 95 V 2.06 with Europe e as an impact 
method. Our functional unit is 160 chairs - the number shipped together in a 45-foot high cube 
container. The production and transport for natural and synthetic wicker furniture were analyzed 
with the following assumptions: 
 
Natural Rattan Wicker Chairs 
(1) We chose rattan for comparison with HDPE because it is widely used6 and had the clearest 

analogue in SimaPro (straw).  
(2) Natural wicker chairs are made with a rattan frame and woven rattan, both with the skin left 

on the rattan pole. 
(3) Fifteen percent of rattan is lost during harvesting and weaving. 
(4) The total weight of a natural rattan wicker chair is 6.2 kg 
(5) A polyurethane finish is applied to the woven chair (0.07 kg/chair) 
(6) 1-butanol is the main chemical associated with lacquer to color the chairs (0.03 kg/chair) 
(7) Hydrogen cyanide is the main chemical associated with fumigation prior to transport (0.01 

kg/chair) 
(8) Natural rattan wicker chairs are transported from Indonesia to an Oakland warehouse 

(12,959 km) by a transoceanic ship with a 50,000 metric ton-capacity, and then to San 
Francisco (20 km) via trucks with a 32-metric-ton capacity. We assume these chairs are 
purchased and used within San Francisco with negligible transport. 

 
Synthetic Wicker chairs 
(1) Synthetic wicker chairs are comprised of HDPE fibers woven on an aluminum frame. The 

aluminum frame is extruded because it is covered by fibers, or cast if exposed for design. 
(2) Nine percent of HDPE is lost during the weaving process. 
(3) As a baseline, extruded aluminum (78% recycled) is used for the frame and is coated with 

HDPE fibers. 
(4) The total weight of the synthetic rattan chair is 8.6 kg (5.5 kg aluminum, 3 kg HDPE) in its 

final form. 
(5) 1-Butanol is the main chemical associated with coloring the HDPE fibers (0.07 kg/chair) 
(6) If no chairs are recycled, the emissions associated with treating HDPE and aluminum waste 

are included in total emissions. 
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(7) For the option of recycling synthetic chairs, the offset emissions from the recycled HDPE 
and aluminum are not included in total emissions. 

(8) Production location and transportation remains the same as that of natural rattan chairs. 
 
III. Analysis and Interpretation 

 
A. Inventory Analysis of Products   
 

Natural Rattan Wicker Chairs 
Natural rattan wicker chairs are comprised of woven rattan, a stain or lacquer, and a 

polyurethane finish. The fast growth rate of rattan and its minimal disruption to surrounding trees 
make it a rapidly renewable material. Harvesting rattan is a labor-intensive step conducted by 
villagers and local farmers. The thorns are hand-removed, the rattan vines are hand-straightened 
by stretching, and the rattan is then dried in the sun. We assume rattan with skin is used for the 
chairs, although the skin can also be hand-removed prior to using the vine to make furniture.1,6,7,8 

The dried rattan vines are ordered based on size and then hand-woven to make furniture 
pieces. To color or stain the furniture, a lacquer or stain is applied. These coatings can be 
nitrocellulose, acrylic, or water-based. A common solvent used in these stains is 1-butanol (also 
referred to as n-butanol), which is produced industrially from petrochemical feedstock but also 
occurs naturally in foods and alcoholic beverages.9 A polyurethane finish is applied after the 
lacquer or stain to preserve the rattan’s quality. 

Prior to shipment, the chairs are put in a shipping container, typically a 45-foot high cube. 
The International Standards for Phytosanitary Measures No. 15 requires that wood packing 
material be fumigated to kill insects prior to international shipping.10 Methyl bromide is the most 
commonly used fumigation chemical, although we used hydrogen cyanide (another option) due 
to SimaPro constraints.11  

There are no energy or emissions associated with the use phase. After approximately 5 
years, the natural chair has reached the end of its lifetime and is taken to a landfill where it 
decomposes completely. The process flow diagram in Appendix A summarizes the cradle-to-
grave system. 
 
Synthetic Wicker Chairs 

High-density polyethylene, extruded aluminum, and HDPE-dye are used in the 
production of synthetic wicker chairs. The HDPE fibers are made from pellets, which are 
combined with a dye and extruded to obtain the desired shape and size. Ethylene, which is 
polymerized into HDPE pellets, results from the extraction and refining of crude oil, specifically 
after catalytic cracking. The polymerization of ethylene to make HDPE can be made from two 
low pressure, low temperature processes: (1) a slurry process and (2) a gas phase process. In the 
slurry process, the hydrocarbons are dissolved in a recoverable solvent and a catalyst initiates 
polymerization. After reacting, the HDPE is recovered and combined with stabilizers to form 
pellets. In the gas phase process, ethylene gas is passed over a fluidized bed of dry polymer 
particles to create HDPE powder, which is formed into pellets with stabilizers. Both processes 
take place at 1-5 MPa and 80-110°C, and there is not a market preference towards either process. 
See the HDPE material extraction process in Appendix B(i).12  

The aluminum frame can be made with either recycled or primary aluminum, with 
recycled requiring 95% less energy. To make aluminum from raw materials, bauxite is mined, 
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crushed, mixed with water, and heated in a smelter. Following this, the aluminum can be cast or 
extruded into various shapes.13  

The extruded HDPE fibers are woven around an aluminum frame in the same manner as 
natural rattan around a rattan frame. There are no use phase emissions, and the chair is estimated 
to last up to 10 years - approximately double the lifetime of its natural counterpart. Following 
use, it can be recycled through a take-back or buy-back program, where the aluminum and 
HDPE can be used for future products. However, synthetic furniture is often disposed of in 
landfills. The HDPE is estimated to break down in hundreds or thousands of years, and 
aluminum may take 200-500 years to decompose if not recycled.14 Appendix B(ii) shows a 
cradle-to-grave process flow diagram for synthetic wicker furniture. 
 

B. Simplified Impact Assessment  
 
Simapro Results 
         Our Eco-Indicator 95 V 2.06 analysis shows that the natural chair outperforms the 
synthetic chair on every significant energy and emissions indicator (see Appendix C). 
Manufacturing a synthetic chair requires 22 times more energy, and produces 22 times more CO2 
equivalent emissions, as manufacturing a natural chair. Moreover, synthetic chairs also yield 
higher total emissions for five major pollutants: NOx, SOx, Pb, PM-10, and CO. 
 For synthetic chairs, nearly 50 percent of the global warming potential – as measured in 
CO2 equivalent – comes from treating HDPE and aluminum waste (see Appendix D.) Another 45 
percent comes from producing the chair through aluminum extrusion and HDPE processing. For 
the natural chairs, around 55 percent of the global warming impacts come from producing the 
chair through the rattan, dye, and polyurethane varnish (and none from waste). The 
transportation journey, which we assumed was the same for both chairs, accounts for 45 percent 
of the total CO2 equivalent generated by the natural chair, but just 5 percent of those generated 
by the synthetic chair.  
  
Ecological Impacts and Resource Depletion 

The synthetic chair causes more resource depletion than the natural chair. It is composed 
of HDPE, which comes from fossil fuels, and aluminum. Because HDPE and aluminum are both 
recyclable, the synthetic chairs could theoretically be recycled and repurposed. However, there 
are few recycling programs that can process HDPE chairs, and few manufacturers involved in 
take-back programs.  

By contrast, natural chairs are generally produced from a rapidly renewable resource and 
are completely biodegradable, meaning they generate far less solid waste. Notwithstanding these 
benefits, producing natural chairs can still have an adverse ecological impact. Poor harvesting of 
rattan can lead to deforestation that threatens wildlife and ecosystem services.15 
  
Human Health 
         There are few unique human health impacts associated with producing synthetic or 
natural chairs, beyond the emission of pollutants that generally pose threats to human health, 
such as CO2, NOx, SOx, and PM-10. Natural chairs have a few additional concerns: the pre-
shipping fumigation process can release toxic chemicals around workers and into the local 
environment (methyl bromide and hydrogen cyanide are commonly used), and it is also possible 
that the polyurethane or lacquer finish releases noxious odors during the manufacturing phase. 
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Social Welfare Impacts 
         Producing natural chairs from rattan, which is harvested locally in Southeast Asia, offers 
positive social welfare impacts by creating a source of income and employment for rural 
populations.16 Done properly, this supply chain can also foster strong forest stewardship 
practices and protect biodiversity. Furniture manufacturers located close to their raw materials 
can provide jobs in weaving and manufacturing in addition to harvesting. Producing synthetic 
chairs can also stimulate the local economy. At least one company, Virofiber, employs local 
workers in its HDPE production factory in Southeast Asia before distributing the woven HDPE 
to local businesses and global customers to fabricate into furniture. Indonesia’s recent 
moratorium on the export of natural resources, like rattan, has also catalyzed its transformation 
into one of the world’s largest furniture exporters (see Section D on Key Drivers).   
 

C. Uncertainty Analysis 
 

Since our report compares an average natural wicker chair to an average synthetic wicker 
chair without looking at specific products, our assumptions create significant uncertainties at 
each life cycle stage. To analyze the uncertainty in our model inputs, we performed a sensitivity 
analysis, the results of which are shown using tornado diagrams (see Appendix E and Appendix 
F). 

Appendix E shows three possible variations for our modeling of the synthetic chair, and 
the resulting impact on greenhouse gas emissions (in CO2 equivalents). Variation 1 shows how 
emissions could be reduced if 50% of the HDPE and aluminum in the synthetic rattan chairs 
were recycled post-use. The impact of recycling on the synthetic chair’s greenhouse gas 
emissions is discussed further below, as this variation presents the greatest opportunity for 
synthetic chair manufacturers to reduce their environmental burden. Variation 2 accounts for the 
amount of HDPE lost during manufacturing, as different factories have different efficiency rates. 
Variation 3 deals with uncertainty in preferences - some wicker chairs use aluminum extrusion 
for the frame while others use aluminum cast. The baseline in our analysis is an aluminum 
extrusion frame with 78% of aluminum coming from recycled material, as this type of frame is 
most common and most similar to the natural rattan product.  

Three possible variations for our modeling of the natural rattan chair are shown in 
Appendix F. Variation 1 considers the different 1-butanol amounts that may be used in chair 
manufacturing, while Variation 2 displays the impacts of various amounts of polyurethane finish 
on greenhouse gas emissions. The emissions associated with 1-butanol have the greatest 
percentage variation from best case to worst-case scenario, but as the total greenhouse gas 
emissions are relatively low regardless (0.19 kg CO2 eq. for the worst case), there is little 
incentive for natural rattan chair manufacturers to focus on this process. Variation 3 covers the 
amount of rattan lost during the assembly stage. As with HDPE, different factories have different 
efficiency rates, but for our baseline we assumed that 15% of total rattan is lost per chair. Our 
best-case scenario assumes only 3% of the rattan is lost, whereas our worst-case scenario 
assumes 30% lost. These two extremes are unlikely, but they show how greenhouse gas 
emissions vary based on rattan loss during assembly. The other two variations also vary based on 
individual factory efficiency rates as well as manufacturer preference.  
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D. Key Drivers Influencing the System  
 

Economic Drivers (Cost Analysis)  
We performed a Life Cycle Costs (LCC) analysis for the natural rattan chair with a rattan 

frame, and the synthetic chair with an aluminum frame. We kept several assumptions constant 
for the two LCCs. Both assumed a final product of 160 chairs and selling price of US$60. 
Transport distances, vehicle efficiencies, vehicle towing capacities, and gas prices were assumed 
to be identical between the two for all life cycle stages. Each life cycle stage added a 10% profit 
margin to present the LCC from a consumer perspective. Maintenance costs were assumed to be 
10% of the total retail cost of the chairs. The cost of recycling aluminum and HDPE was 
assumed to be 40% of the primary production rates to represent the reduced cost of reusing 
materials. 

In the Material Acquisition & Processing stage, it was assumed that an average worker in 
Indonesia could hand-harvest 50 kg of rattan per day at a wage of US$2.5/day,17 and that the cost 
of purchasing lacquer and thinner was US$15,000 per 17,350 kg of final product. In the 
Manufacturing & Assembly stage, water and electricity cost US$750 per 17,350 kg of final 
product and labor cost US$11,920 per 17,350 kg18 of final product. In the Material & Acquisition 
stage, the cost of oil production was around US$35/barrel19 in Asia. Bauxite extraction required 
1.5 kg of diesel fuel and 5 kWh of electricity per ton of bauxite.20 In the Manufacturing & 
Assembly stage, the HDPE manufacturing cost was US$5/kg and a masterbatch (additives and 
pigments) cost US$1/kg. Alumina Manufacturing required 14.5 GJ of energy and 150 kWh of 
electricity per ton20. 

Appendix G shows the present value of the two chair options discounted by 4% to 
account for inflation throughout the lifetime of the product. The Material Acquisition & 
Processing, Manufacturing & Assembly, and Purchase & Service stages were assumed to take 
place within the first year of the product’s life. The Disposal stage was assumed to be 5 years for 
natural and 10 years for synthetic chairs. Appendix H represents the cost of the two chair options 
at each life cycle stage. 

It is clear that synthetic wicker has a higher cost at each life cycle stage. Purchase & 
Service was the most significant cost factor, mainly due to retail markup to US$60 per chair 
(total retail US$9,600). The LCC analysis assumed that the retail price of the two options were 
the same, mainly due to the uncertainty of how companies will price their final product (which 
depends on quality, brand, and profit margins). Therefore, the natural wicker chair could cost up 
to 15.9% more than the synthetic option before HDPE becomes more favorable from a LCC 
standpoint. In this case, the retail price of the natural rattan chair would be US$69.55 compared 
to the retail price of the synthetic rattan chair of US$60. Appendix I shows this pricing, where 
the two options have the same net present value. 
 
Regulatory Drivers 

Indonesia recently placed a moratorium on the export of rattan and other natural 
resources as in order to help keep raw materials in the country.20 This has transformed Indonesia 
from a raw exporter to a finished-product exporter, leading to Indonesia becoming one of the 
world’s largest furniture exporters. This regulatory regime is why we assume that raw material 
acquisition, material processing, and manufacturing & assembly all occur in Indonesia.  
Synthetic and natural wicker furniture manufacturers both confirmed that these stages of the 
product life cycle generally occur in Indonesia or other Southeast Asian countries. The final 
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product is then exported to various locations around the world. Shipping is governed by various 
international regulations such as the International Standards for Phytosanitary Measure No. 15, 
which requires that wood packing material be fumigated to kill insects prior to international 
shipping.21 While our analysis assumes the manufacturing and assembly of the furniture occurs 
in Southeast Asia, U.S. environmental laws that can affect the furniture manufacturing industry 
include the Resource Conservation and Recovery Act, the Clean Water Act, the Clean Air Act, 
CERCLA (the Comprehensive Environmental Response, Compensation, and Liability Act), the 
Emergency Planning & Community Right-to-Know Act, the Safe Drinking Water Act, and the 
Toxic Substance Control Act.  
 
Performance-based Drivers 
 Chair durability is a key performance-based driver affecting user decisions. While five 
years is an average lifespan for natural wicker furniture, proper maintenance such as indoor 
winter storage can keep it in good condition after twenty years.22 Synthetic wicker furniture, 
however, requires virtually no maintenance (as it is much less susceptible to inclement weather), 
often comes with a 5+-year guarantee, and can easily remain in great condition after twenty 
years. However, it is also important to remember that people are more likely to replace their 
furniture for aesthetic reasons than because it is worn out.  

Thus, the lifespan of both chair types depends on both durability and changes in aesthetic 
preferences, which are very consumer-dependent and hard to predict. To compare the two chairs’ 
greenhouse gas emissions while taking lifespan into account, we determined how much longer 
the synthetic wicker chairs would need to last in order for its greenhouse gas emissions to be 
equivalent to the rattan wicker chairs. Each rattan wicker chair emits 2.01 kg of CO2 equivalent 
throughout its life cycle, whereas the synthetic rattan chair emits 44.39 kg of CO2 equivalent 
throughout its life cycle. Thus, the synthetic rattan chair would have to last about 22 times longer 
than the natural rattan chair in order to have the same total greenhouse gas emissions. 
 

E. Opportunities for Reducing Environmental Burden  
 
 The most effective way to reduce environmental burden is for customers to choose 
natural over synthetic wicker furniture. Furniture retailers could encourage this by developing 
clear labeling distinguishing natural from synthetic wicker furniture, allowing consumers to 
make a more informed decision based on life cycle impact. Appendix J compares emissions for 
chairs made of natural rattan, HDPE, and 50% recycled HDPE. Even if HDPE wicker chairs 
were recycled at a much higher rate (50% compared to a current 32% recycling rate for HDPE 
bottles),23 emissions in all categories would still be several times those of natural rattan. This 
information is not obvious to consumers; some HDPE wicker retailers claim their product is eco-
friendly because HDPE is recyclable.24 A third-party certification program (ISO 14020 Type III) 
could certify natural rattan as the more sustainable choice. This could be combined with an 
environmental product declaration, since furniture is a fairly large and infrequent purchase that 
would likely justify the cost of producing these declarations.25 Especially since rattan processing 
provides additional social benefits, this could be quite an effective marketing tool for companies.   

Because ocean shipping is the greatest source of emissions for natural rattan chairs, more 
local sourcing of raw materials would also reduce environmental burden. This may be difficult 
since the majority of these plants are grown in Southeast Asia. However, water hyacinth is native 
to Latin America, and plants such as bamboo and rattan can be grown there as well.26 Further 
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research should be done on the feasibility of seeking alternative raw material sources, and a cost-
benefit analysis can decide whether the sustainability benefits are significant enough for 
consumers to bear the additional cost.  
 Since the greatest source of emissions for synthetic chairs is the HDPE itself, HDPE 
recycling is one theoretical way to improve their life cycle impact.  The 50% recycling rate in 
Appendix J reflects open loop recycling through established HDPE recycling channels. The 
waste associated with the recycled HDPE and aluminum is not included in these emissions. 
Traditional HDPE recycling involves collecting discarded HDPE products and re-melting them 
for use in new products. Several companies use this type of recycled HDPE to manufacture new 
outdoor furniture.   

Various infrastructure and logistical considerations mean recycling HDPE chairs is 
unlikely to be a realistic source of life cycle improvement. Technological advancements are 
needed to cost-effectively separate the HDPE from the aluminum frames. There may be limits to 
the types of HDPE existing processing plants can break down and reuse, or the additives used in 
HDPE wicker might pose a problem.  More importantly, how likely are consumers to alter their 
behavior to recycle objects as large as furniture?  There are limited take-back programs available 
currently,27 and logistical difficulties could mean this recycling is out of the question for all but 
the most environmentally committed consumers. Based on the comparison shown in Appendix J, 
the more sustainable option would just be to purchase a natural fiber chair. Ultimately then, it 
will likely be a personal decision for consumers between a more durable, all-weather chair and 
the more socially and environmentally conscious option.  
 
IV. Conclusions 
 

Outdoor furniture selection is an individual decision affected by a variety of factors. 
Consumers may prioritize aesthetics, durability, cost, or sustainability. The current market’s 
failure to distinguish between natural and synthetic wicker can lead to misinformation, especially 
regarding the environmental sustainability of the product’s life cycle. HDPE chairs have the 
advantage of greater durability and weather resistance, for consumers who wish to keep their 
furniture as long as possible or avoid bringing it inside during the winter. However, there is a 
significant opportunity to market natural rattan chairs as the more sustainable option and to 
increase their popularity among environmentally conscious consumers. We encourage improved 
marketing of natural wicker furniture instead of improving synthetic wicker furniture recycling, 
because even a very high recycling rate would not bridge the gap in life-cycle emissions. 
Furthermore, we are skeptical of consumers’ willingness to recycle chairs without a potentially 
costly take-back system or other incentives in place. We suggest that manufacturers conduct 
further investigation into the costs and benefits of environmental product declarations detailing 
the life cycle emissions and positive social impact of natural wicker chairs. Third-party 
certification of natural wicker chairs could be part of a more comprehensive, industry-wide 
solution.  
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Appendix A: Process Flow Diagram for Natural (Rattan) Wicker Chair 
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Appendix B (i): Process Flow Diagram for HDPE (Material Extraction)  
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Appendix B (ii): Process Flow Diagram for Synthetic (HDPE) Wicker Chair	  
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Appendix C: Simapro Results: Comparison of Rattan and HDPE Energy and Emissions 
 
 

 Per case synthetic 
(160 chairs) (no 
recycle) 

Per case natural 
(160 chairs) 

Energy (MJ LHV) 103365.92 4673.39 
SOx (kg) 22.85 2.06 
NOx (kg) 13.31 2.47 
Pb (kg) 0.06 0.00 
PM (>10 micron) 
(kg) 

3.57 0.30 

CO (kg) 12.38 0.99 
CO2 eq (kg) 7102.18 321.05 
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Appendix D: Simapro Results: Breakdown of Impacts by Stage for Rattan and HDPE 
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Appendix E: Tornado Diagram for Synthetic (HDPE) Wicker Chair 
 

	
  
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) 
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Appendix F: Tornado Diagram for Natural (Rattan) Wicker Chair 
 

	
  
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 
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Appendix G: Life Cycle Cost Comparison - Table 
 
 

(Present Value) Synthetic Rattan Chair Natural Rattan Chair 

Material Acq. & Processing $267 $154 

Manufacturing & Assembly $1,865 $868 

Purchase & Service (Transport) $12,595 $12,585 

Disposal $1,294 $798 

Net Present Value $16,021 $14,404 
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Appendix H: Life Cycle Cost Comparison - Waterfall Graph 
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Appendix I: Life Cycle Cost Comparison - Waterfall Graph (Equivalent LCC) 
 

 
 

 
 

Material	Acquisi=on	
&	Processing	

Manufacturing	&	
Assembly	

Purchase	&	Service	
(Transport)	

Disposal	 Net	Present	Value	

Synthe=c	Wicker	Chair	(Breakeven)	

$1,865	

$12,595	

$1,294	

$16,021	

$267	

Material	Acquisi=on	
&	Processing	

Manufacturing	&	
Assembly	

Purchase	&	Service	
(Transport)	

Disposal	 Net	Present	Value	

Natural	Wicker	Chair	(Breakeven)	

$868	

$14,201	

$798	

$16,021	

$154	
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Appendix J: Emission Comparison Taking Into Account Recycling 
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