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Life Cycle Assessment
Playbench 2 by David Krynauw 
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The large scale and elaborate nature of the Playbench 2 
design compared to other Seed to Seat designs results 
in a higher environmental impact. However, the ef-
ficient use of U.S. hardwood has helped to mitigate 
this impact, both due to the low energy requirement to 
supply this material and the significant amount of car-
bon stored in the finished design. As a unique, playful 
and elegant design in a strong and warm material, the 
Playbench 2 is likely to remain in use for many years, 
continuing to store carbon and avoiding the environ-
mental impacts associated with replacement. 
Red oak: the most abundant U.S. hardwood
The Playbench 2 is designed in red oak, the most abun-
dant American hardwood with forest volume equivalent 
to around 2,500 million cubic meters, 18% of the total 
U.S. hardwood resource. Every year, the volume of red 
oak in U.S. forests grows by 55 million cubic meters, of 
which only 34 million is harvested. This means the vol-
ume standing in U.S. hardwood forests expands by 21 
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FIGURE 1: CRADLE TO FACTORY GATE ENVIRONMENTAL IMPACT

million cubic meters per year. It takes 
no more than one third of a second for 
forest growth to replace the red oak 
used to manufacture the Playbench 2. 
The Playbench 2 shows off the special 
properties of red oak, which combines 
high strength with low weight, allow-
ing use of a small amount of material 
to produce a large and striking design. 

Efficient use of material
Wood material efficiency is also quite 
high with 62% of wood supplied 
ending up in the finished prototype. 
Efficient use of material reduces 
environmental impacts associated with 
bulk transport of lumber to the factory 
and with waste disposal. 
The carbon footprint of the Playbench 
2 is 157 kg CO2 equivalent, about the 
same as a 1000 km drive and equal to 
the carbon emissions of the average 
South African over a 7-day period. 

Emissions of 399 kg CO2 eq. are offset by 32 kg CO2 eq. due to burning of 
process wood waste in South Africa (which substitutes for fossil fuel) and 
210 kg CO2 eq. of carbon stored in the finished design. 
Because inputs of other materials and of energy during manufacturing are 
low, a large proportion of environmental impact across all categories – car-
bon footprint, acidification potential, eutrophication potential, and POCP 
– occurs during hardwood processing (notably due to the energy needed to 
power fans during kiln drying) and transport from the U.S. to South Africa.
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WHAT IS LCA?
Life-cycle environmental assessment (LCA) involves the 
collection and evaluation of quantitative data on all the inputs 
and outputs of material, energy and waste flows associated 
with a product over its entire life cycle so that the environ-
mental impacts can be determined.  LCA quantifies environ-
mental effects against a range of impact categories. LCA may 
also provide qualitative assessment of other environmental 
impacts, such as on biodiversity and land-use, that are less 
easy to quantify. 

WHAT IS INCLUDED IN THE LCA?
The LCA of the Seed to Seat designs covers all processes 
from extraction of wood and other raw materials, transport 
of these materials to processing location, all processing steps 
(notably sawing and kilning in the case of wood), transport of 
processed products to the factory in South Africa, and manu-
facture of the finished design. Due to lack of information on 
durability, maintenance and disposal at end-of-life, the LCA 
is not a full “cradle-to-grave” assessment, and instead deter-
mines the environmental impact of the design when delivered 
to the customer.

WHO PREPARED THE LCA?
The LCA is commissioned by the American Hardwood 
Export Council (AHEC) and prepared by Rupert Oliver, 
Director of Forest Industries Intelligence Ltd, a U.K. based 
consultant with over 25 years experience of sustainability 
issues in the forest products sector. 

HOW IS THE LCA CARRIED OUT?
The LCA draws on a two-year study, commissioned by 
AHEC and undertaken by PE International (now Thinkstep), 
to assess environmental impacts linked to delivery of U.S 
hardwood into world marketsa. This involved independent as-
sessment of hardwood forestry practices and a survey of the 
hundreds of U.S. companies engaged in the processing and 
export of hardwood products. Information from the LCA of 
U.S. hardwoods is combined with the latest U.S. government 
forest inventory datab and data gathered during manufactur-
ing in South Africa. It is also combined with Thinkstep’s ex-
isting life-cycle inventory database which covers an expand-
ing range of non-wood materials and products. 

WHAT ASSUMPTIONS ARE MADE?
In any LCA there will be data gaps and various assumptions 
have to be made. The analysis errs on the side of caution and 
aims to over-estimate rather than to under-estimate environ-
mental impact, for example:
nU.S. hardwood is assumed to be delivered to South Africa 
by a relatively long route: by truck from central harvest point 
to an East Coast port in the U.S. and by container ship to 
South Africa. For delivery to Cape Town, wood is assumed to 
be landed at Cape Town and an additional 100 km is allowed 
to the factory gate. For delivery to Johannesburg, wood is as-
sumed to be landed at Durban and then transported by truck 
for 650 km to Johannesburg. 
nDue to lack of detailed LCA data on non-wood materi-
als sourced in South Africa (such as steel screws, glues, and 
coatings), data is used for the closest surrogates available in 
the Thinkstep database and transport in each case is assumed 
to be from typical countries of origin for each product. 
nDue to lack of detailed data on waste utilisation during 
manufacturing, it is assumed that 60% of wood waste is sent 
for landfill and 40% is incinerated for energy production. 
nSulphur content of marine fuels is assumed to be 2.7% 
compared to estimated international average of 2.4%.

HOW DOES THIS BEING A PROTOTYPE, NOT 
A PRODUCTION MODEL, AFFECT ENVIRON-
MENTAL IMPACT? 
The environmental impacts of prototypes tend to be high per 
unit of production due to trial and error during fabrication. 
When producing finished designs at scale, manufacturers are 
able to adjust material procurement and production tech-
niques to significantly increase efficiency and reduce waste. 

a. The Thinkstep LCA study of U.S. sawn hardwood is available at 
http://www.forestindustries.info/images/Final_LCA_Lumber_report.
pdf
b. Latest U.S. forest inventory data is drawn from the U.S. Forest 
Service Forest Inventory and Analysis (FIA) database at http://apps.
fs.fed.us/fia/fido/index.html (last accessed in January 2016 and us-
ing 2014 data for most U.S. states) 


