STRUCTURAL INSULATED PANELS

REDUCE GLOBAL WARMING
L I F E C YC L E B E NE F IT S O F S I P S
The basic design concept for
SIPs is elegant in its
simplicity, and offers several
advantages for constructing
walls and roofs. There is
general agreement that SIPs
provide better overall air
tightness and practical
thermal performance than
conventionally framed walls.
- NAHB Research Center
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The stick-framed home was constructed
with 2x6 dimensional lumber 24 in. on
center, R-19 fiberglass insulation, vapor
barrier, and 7/16
home was constructed with 6-1/2
with an EPS core and dimensional lumber
plating.
Both homes were clad with wood siding
on the exterior and finished with 1/2
gypsum drywall on the interior. The study
evaluated the environmental effects of
using SIPs as an alternative to the stickframed wall.
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SIP S I NNOVATION
D ELIVERS
The results of this SIP Life Cycle Analysis demonstrate the
average energy savings over 50 years were 9.9 times the
energy invested when using SIPs compared to traditional
stick framing for a home in the U.S. and would provide a
reduction in global warming potential 13.2 times the CO2
equivalent of the emissions produced. This represents an
energy payback period of 5.1 years and a recapture of
greenhouse gas emissions in 3.8 years for using SIPs for
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In Canada, the analysis demonstrates the average energy
savings over 50 years were 18.6 times the energy invested
when using SIPs compared to traditional stick framing for a

Product Use or
Consumption

home, and would provide a reduction in global warming
potential 18.2 times the CO2 equivalent of the emissions

E NERGY & E MISSIONS
E QUATION
All manufactured products require the use of energy, most of which
is currently derived from the combustion of fossil fuels. SIPs are
comprised of EPS insulation, oriented strand board wood facings
and a small amount of structural adhesive. The manufacture of SIPs
uses fossil fuels in the production of components as well as for
processing, finishing and transportation. The manufacturing and
transportation processes also emit greenhouse gases related to the
consumption of energy. We call this the energy and emissions
The use of SIPs on a building significantly increases the R-value of
walls and reduces air leakage and therefore saves energy, reducing
greenhouse gas emissions over the useful life of the building. These
return
on investment (ROI) of the energy used and emissions produced in
manufacturing and delivering the product.
The life cycle stages evaluated in assessing the energy and emissions
related to the production and delivery of SIPs included all steps in
the process, from raw material extraction, to component
production, wall production and transportation to the jobsite. The
energy and emissions reduction calculations included all electricity
and natural gas consumption for heating and cooling over a 50-year
period. The study did not include nominal energy used in the
product installation, demolition of the building, or the disposal or
recycling of construction waste.

produced. This represents a return on energy invested in 2.7
years and greenhouse gas emissions in 2.7 years.

It is worth noting that the payback period for energy is as low
as 2.7 years for U.S. Zone 1 and 1.4 years for the Northwest
Territories of Canada. This is an excellent return on
investment (ROI) by any measure.
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E N E R GY P AY B A CK I N S H O RT O R D ER
ch country
fuel mix utilized
for home heating and cooling and the eﬀiciency of the methods and appliances used. The Global Warming Potential (GWP) is represented in
terms of equivalent units of CO2 and includes contributors from emissions of fossil fuel CO2, methane and nitrous oxide, and is weighted for the
relative potency of each contributor.

U.S. Model

Lower residential
energy use
translates into fewer
emissions and
reduced Global
Warming Potential.

The use of SIPs
increases the R-Value
of walls and reduces
air leakage to save
energy.
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Products. The 6-1/2" SIP was modeled as a combination of 5-5/8" EPS
insulation, two layers of 7/16 " oriented strand board and laminating
adhesive. The SIP wall also included dimensional lumber plating. The stick
framed wall was modeled as a combination of 2X6 dimensional lumber, R-19
fiberglass insulation, vapor barrier and one layer of 7/16 " oriented strand
board.
Raw Material Production. The EPS insulation production was based upon a
Life Cycle Analysis conducted by Franklin Associates, Inc. for the EPS
Molders Association. Other components for the SIP and stick walls were
modeled using the U.S. Life Cycle Index (LCI) Database and the Franklin
Associates private LCI database.
Transportation. The fuel use and emissions calculated for transportation
were based upon a full truckload of SIPs traveling an average of 300 miles to
the jobsite at a fuel efficiency rating of 6.5 miles per gallon.
Energy Savings for Heating and Cooling. The thermal performance of the
walls were modeled using Oak Ridge National Laboratory's Whole Wall
R-Value Calculator. Radiant heat was considered in calculating the heating
and cooling loads for the walls. In addition, heating and cooling loads that
result from air infiltration were calculated. The walls were modeled with air
exchange rates from Manual J: Residential Load Calculation, Eighth Edition,
from the Air Conditioning Contractors of America. The stick wall was
modeled as "average" air tightness and the SIP wall was modeled as "tight".

The benefits of insulation vary with the climate and are generally
more pronounced in colder regions where significant energy is used to
heat a home. A common method used to distinguish climate zones in
and Cooling Degree Days (CDD) using a base temperature of 65 °F.
The annual HDD for a region is the sum of the daily differences
between 65 ° and the average daily temperature (ADT) when it falls
below that target.
For example, if the ADT on March 14 is 58 ° it would be assigned a
value of 7 HDD. This calculation would be made for each day that falls
below 65 ° and the sum would be the HDD for that region. The same
calculation is made for CDD for those days when the ADT is over 65 °.
The average performance for a U.S. home was determined by
weighting each climate zone by the number of building permits issued
in 2006 for single-family homes in that region. This method provides
an average weather condition based on where homes were actually
constructed.
For the calculations in CANADA, each of the Provinces and
Territories was identified as a separate region and no calculation was
done for CDD as the energy used for cooling is less than 1 % of total
energy use to heat homes in Canada. The average performance for a
Canadian home was weighted by building activity in the same manner
and method used in the U.S.
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4,000 5,499 HDD Less than 2,000 CDD
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