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Life Cycle Assessment
Meraki Daybed by Laurie Wiid
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The more elaborate nature of the Meraki Daybed has 
led to a slightly larger environmental impact than for 
some of the other Seed to Seat designs. However, the 
combination of natural materials and skilful craftsman-
ship contributes to a very strong environmental profile 
for a high-end bespoke piece likely to remain in use for 
many years and to rarely, if ever, need replacement. 

Soft maple: an abundant hardwood
Over 97% of the mass of the Daybed comprises soft 
maple, amongst the most abundant of American hard-
woods with forest volume of around 1,500 million 
cubic meters, 11% of the total U.S. hardwood resource. 
Every year, the volume of soft maple in U.S. forests 
grows by 36 million cubic meters, of which only 15 
million is harvested. This means the volume standing 
in U.S. hardwood forests increases by 21 million cubic 
meters per year. It takes less than one quarter of a sec-
ond for forest growth to replace the soft maple used to 
manufacture the Daybed. 
The soft maple frame is complemented by the cork 
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padding, another natural sustainable material with a low 
carbon footprint. 
At 173 kg CO2 eq., the carbon footprint of the Day-
bed is the same as driving 1116 km in a typical South 
African car and equal to the carbon emissions of the 
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FIGURE 1: CRADLE TO FACTORY GATE ENVIRONMENTAL IMPACT

average South African over a 7 day period. Emissions 
of 302 kg CO2 eq. during all processes to produce and 
transport the soft maple from the U.S., to supply the 
cork and other materials, and to manufacture in South 
Africa, are offset by 111 kg CO2 eq. stored in the fin-
ished Daybed and another 18 kg CO2 eq. due to burning 
of wood and cork offcuts at the factory in South Africa.

Material efficiency
Material efficiency is quite high for a high-end bespoke 
furniture product, with nearly half of the wood supplied 
ending up in the finished piece, a benefit of incorporat-
ing flat boards into the design which are close to the 
standard dimensions available.  Efficient use of mate-
rial reduces environmental impacts associated with 
bulk transport of lumber to the factory and with waste 
disposal. It also maximises the carbon storage potential 
of the furniture item. 

Impact of electricity usage in South Africa
With low impacts at other life cycle stages, manufac-
turing in South Africa accounts for a large share of the 
overall environmental impact. Impacts at this stage are 
mainly due to use of a CNC machine and extractor fan 

both powered by electricity from the South African na-
tional grid which has 95% dependency on heavy coal. 
Strategies to increase the share of renewables (such as 
solar energy) in the supply of electricity during manu-
facturing would significantly mitigate environmental 
impact.
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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) 


