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green prefab

Pushing the Envelope on Green Prefab

For many people, the word “prefab” suggests standardized Most prefalb designs lend themsehees: to some modification soa
structures with little pirazz—henctionad, but unlikely to garner a Custmers <an customine a plan to accommodate a challenging
second glance. That's far from: the: case with today's modemn, budiding site, change window placement for better solar gain. ar
green moedulars: a diverse asray of atiractive, durabls, eco- even add-an office annex.
friendly products are being combined to create umique, livable, .
high-pe ance hames that fit the landscape. Here‘ana sceme of the companies across the country that are
pushing the envelope on green prefab.
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Entrigued by their umique home comstraction project,
friends and colleagues asked how they could have modem,
green houses too. “People ane desperately trying to find
healtity, green, efficient homes for their families,” says
Michelle. “However, the mformation and sefufions are
nod always easy bo find. People are uncertain of what to do
and the best way to do it People are busy, have budgets,
and want simplicity. Where were the easy, affordable
green solutions ™™
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When Michelle and Kewin were seanching for a place to
live, green home opiions were limited—and expensive.
After their home-building experience, Michelle made it her
professional goal to “mamy geod design with mimimeal
environmental impact, and create ‘green’ homes that could
be widely available.” She says that translated inko “creaking a
prepackaged sofution using the principles of mass production
comnbined with sensible, uncomplicated oo and roof plans,
eco-friendly maberials, and low-enesgy opons.”
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green prefab

“I soon realized 1 would have to start thinking less ke an
archifect and more like a product designer,” says Michelle. “1
began researching mass production and working on paralle]
fracks. Although we had used stnactural insulated panels (SIFs)
in our home's construction, [ also researdhed how a fachory
could make the walls and roef, and how o caloolabe masimam
dimensions for shipping a home modube on Aatbed tnadks.”

Michelle's persistence paid off when she found a prefab
factory willing to give her a chance. The Kaufmann-Cullen
homse had taken 14 months to constouct at a oost of 3197 per
sguare foot. The faciory buailt an Sdentical Glidehouse in less
than onethird of that tme for S40) less per square foot Sinoe
then, Michelle has built 33 prefab homes for dients ranging
from young, urban Eamilies to rural retirees. But those aren’t
the most Empressive mambers. She estimabes that compared o

Ty Joie Seem and e s arcos T

A Small, Sustainable Footprint

This 725-square-foot residence's sustainable
elements—a small building footprint, living roof,
wafer catchment system, and recycled building
materials—combine for high performance and low
energy bills. & living roof and spray-foam insulation
in the walls minimize energy losses due to air
infiltration and conduction through the building
frame, while a 1.7 kW PV array provides pollution-free
electricity. Well-placed windows allow ample natural
light to permeate the home, reducing the need for
artificial lighting during daylight hours, while LED
Fighting fixtures maximize energy efficiency at night.
Water-sawing fixtures include bow-flow showerheads
and fawcets, and a dual-flush toilet, as well as a
greywater recycling system. As a result, the mkLotus
exceeds California’s GreenPoint rating system, an
independent certification sponsored by the nonprofit
Build it Green, by 300%:.

corvendionally constructed homes, these 33 homes fogether
provide an energy savings of 1,934,000 kBbas per year, a water
savings of 3,251,900 gallons per year, and armually save 534,000
pounds of carbon diesdde from being emifted.

Miichelle is not alone in her quest to bring modern, green
homes to mainstream markets. In the past few years, several
architectural firms have starbed to green their scemes (see
“Pushing the Envelope” sidebar).

While their design approaches may vary, the primary goal
of green modemn prefzbs remains the same: reduce a home's
ervironanental impact by maxdimizing energy efficiency,
reducing water use, and asing eco-friendly materials, while
making it a healthy, comfortable space for its occupants.

“The opportunity b do better seems
extracordinary,” says Ball Haney, president
of the Boston-besed prefab design
vompany, B Homes. “Other countries
do better. The average foolprint and the
amount of space and energy oosts for
the average family of the same incomne
in Evnope is dramatically bower. Other
wountries make a kot of their housing m
factoaies, so they are able to wse fewer
materials ard be much more efficient—
s0 they dion't have big waste. In Finfand,
about 7% of the houses age budlt in

factories before they get ko the site. In the
United Stases, it's maore like 0.7%."

Point & Counterpoint:

green prefab

The Cost of Going Green & Prefab

oes prefabeication make green houses maore affordable?

BuildEngGresn associate editor Alysdd Wendt asked this

guestion im 2007 when she was working on a feature
article con the topic. Back then, the answer was “not quite yet.”
Here's what she has to say today.

Miore than a year Later, the answer still seems to be “not quite
yet,” at beast according to Chad Lisdeman, developer of the 100K
howse in Philadelphia, in an article on the green building blog,
W S SOngrEe nLDoeT.,

He argues that most of the modemist houses could be site-built
for less money; that owerengineering in the prefab industry
makes the less-waste argument specious; that long waiing lists
for prefab homes make time savings irrelevant; and the green
aspects of prefab rest langely on the "no waste™ element.

Ludernan’s arguments are good ones, especially as the
majority of the industry stands right now. If green featsms—
supesrinsulation, bemign materials and finishes, and ENErgy-
and water-efficient appliances and fixtures—aren't standand,
prefabrication doesnt offer many cost benefits over site-huifs
homes, since prefabrication depends on vofume to realize ils
claimed benefits. Miost companies producing modemist, green,
or modemist-green prefzbs are still small and dont wet have
enough wodume to significantly lower matesizl and labos costs.
For larger comipanies, green features mean modifications to their
stock plans, which means exira expense.

Ludeman sugoests a semi-custom approach with prefabricated
componenis and custom, local finishimg—an approach many
production builders already use for fange developments. Adjissting
this approach for infill dewelopment would be a great idea. There
are seweral companies out there that mix and match prefabricated
components in custom and semi-cisstoms stnactunes.

Howewver, environmentaBy speaking, the jury is still out, and the
potential benefits of preiab green (wosker transportation, site
impacts, ebc.) go far beyond the waste reductions.

Uniliice: Ludeman, 'm not ready to give up on prefabrication just
yet. | still think there's promise in the idea of prefabricated green,
especially in the mainstream and affordable housing markets. As
for gresn modemist housing, the benefits of prefabrication may
never come through for such a relatively small market.

s an industry imsider in the modular home business,

Bl Homes® Mauwra McCarthy says she agrees that

convendional prefab companies are not cutperfoeming
Mmmmmmmmm
have the opportunity to do a lot betier.

“IF you take the scala efficiencies of manufzctured homes, and
irtroduce products fike spray foam insulation,” says McCarthy,
“all of a sudden you are providing spray foam at half the cost of
spray foam provided on-site by a skilled subcontractor. This kind
of "scale” logic also holds true for @ number of other functions,
like the fabrication of courtertops made of new, green materials,
prefab components like kitchen/bath/utiBty pods, ete. Mareowver,
prefab compenies hawe more possibility for innowation given
their indoor facilities and opportunity 1o do research on new
technologies.”

As for the waste issws, she fully disagrees that the waste in
prefab building is comparable 1o that for site-built homes. “My
experience is that most prefab companies produce at least
50f% less waste than normal construction. And afthough you
can certanly hire somesone to come and hawl away the huge
garbage bims of waste that you se= at every single site-bwilt
construction sibz, the amount of waste in factory versus site-
bwilt homes is just not comparable. There are 2 host of reasons
for this, including precise woleme purchasing by factories,
better storage areas {i.e., not out in the rain) that keep matesials
protected. and s0 on. Prefab manufacturers may hawve goitten
& few things wrong, but less waste is not one of them in my
opEnican,”

She thinks that Ludeman makes many of the right points and
criticisms of existing prefab companies, but believes these
criticisms are of a wery nascent mndustry—that is, the modem
prefab’ homes industry—which needs to bresk away from s
cdder brother, the modular homes industry.

“With a new ULS. adménistration that wvalues ‘greener
techinologies, American consumers who are not only much
better edizcated on the carbon faotprint of their homes, but mose
dgemanding aibout the comvenience with which their homes are
delivered, couplied with the current housing crisis that is wiping
out many of the low performers,” says McCarthy, “the macro
trends toward more green prefab seem positive.”
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Prefab proponents say that one of the main advantages
of prefab ower kit, panef, or site-built homes is the amount of
work done off-site. Miost of the home is factory built, from the
shell down o the kitchen cabinetry and even lighting fixhares,
aflowing predictable time and cost estimates while maintaining
quality. By decreasing on-site work and increasing facory
assembly, prefab home providers say they have greater control
ower the quality, schedule, and cost of construction.

What’'s in a Name?

Several home-rating programs today are helping
cocswmers oot throegh the condusion of what is and
what isn't green. Most familiar & the US. Green
Building Councis [USGBC] Leadership in Enengy and
Environmental Design (LEED) for Homes. EstabSshed
in 2007, this program estabfishes independern, third-
party werification that @ project mests criteria for a
st of stringent green-building stamdands spread over
35 different cafegories. According to the USGBC, the
bensfits of = LEED home incliade lower energy and
water bills; reduced gresnhouse gas emissions; and less
exposure to mold, mildew and other indoor toxins.

Throwgh 2 strategic partnership with the MNational
Assocation of Home Builders, the nonprofit Gresn
Building Initiathve hizs unweiled their Green Globes rating
classification as an a®emative to the LEED system.
This certificagion program integrates 2 comprehensie:
ernironmental assessment protocol, software tools, and
qualified assessors with green building expertise.

Local green building programs can be even mone
applicable, since they can address regional differences.
In Cafiforréa, the nonpeo@is Build it Geeen has established
their GreenPoim rating systam, which grades homes on
five categories: enengy efficiency, resournce consenvation,
indicor air qualsy, water consensation, and community.

it Svwiolin B wiia skl i D

Because the site work and homse construction can happen
simultaneousty, the overall construction schedule for modular
homes can be shortened, and homes can often go up ina hurry.
Besides offering potential time-savings, says Kauofmanm,
building in a factory nearly eliminates the uncertainties of
scheduling that often plague traditional building projects,
such as delays or damage due bo weather.

Béu Homes is focused on making site work quicker and more
efficient. “We really feel that costomers suffer when they have
sife-cost overmuns,” says Blu Homes' Maura McCarthy. “Tier
foundiations, for instance, can save between S8000 and $13.000
comngpared B0 comventional foundabions, and akso hawe positive
benefits in terms of the envirproment, sinoe the site is disturbed
less and less material is needed for the foundation.” Tn some
cases, McCarthy says, a hydraulic truck can be used instead of
a crane to place the modules, which: offers both savings and less
dismuprtion bo the site. Blu Homes & also looking at ways: bo ship
“more house on: Bess truck” to minimize shipping costs and fieel
use for trarsportabon

Modular homes all meet local and national building codes, but
2lso can ewceed them. Because they have to withstand the rigors
of shipping and, possibly, being crane-liffed into place, modulars
are typically built with more framing and strapping details to
maingzin their building indegrity. Aocording o Kaufmenn, the
addifional materials for that exira strength can be offset many
times over by the savings i constnaction washe achieved by
prefabrication. Critics of prefab take issue with the “less waste™
argument, considering that, in some areas, waste removal
ocrrpanies are available that will pack up on-site constrsctien
materials for recycling, making, the comparison moot.

Jason Pelletier, founder of the eco-home improvement
site Low Impact Living, says that a distinct advantage of
prefab constrisction is that “hard-to-find green materials can
be bought in bulk and used for many projects, mardmizing
delzys and ensuring that no shodouts are tzken due o
unavailable materials ™ He points out that the opportanity
for “balk punchasing and the delivery of a small number of
completed modules to the home site can dramatically reduce
polhstion from transpoertation o and from the site™

MCarthy saws that “there’s absolutely no douabt that you
get efficiency of scale with large purchases or large produds,
and having them shipped to a factory,” and that using local
Eactories to put together homes “reduces the amount of franvel
and shipping costs.” But, she says, focusing on the home’s
embodied energy doesn't give a true picture of the more
important aspect—its performance over time. “When you
fock at a home's embodied emergy compared to its 3-year
life-cycle cost, it"s mimisaele. Over a home's lifetime, memarm.
it consumes could be 30 fo ) Emes its embodied energy.”™

Up-front affordability has abways been the bane of modem
hiomees, whether customized or prefab, and, many say, the jury is
still cruf on whether prefab can bring modem to the mainstream
(see "Cost of Going Green & Prefab” sidebar). But others argue
that the more important consideration is long-term costs.
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“If you're the average family, you're figuring out what
mortgage paymend you can make, and insutance is probably
calculated into that mortgage payment, and probably property
taes are calculated into that,”™ says Haney. “Maintenance
costs? That's your own nickel And erergy? You're all on
your owTe. We're teving fo refiocus the questons: What would
it take to buy a house? How long will it be on site? What will
it cost to operate 77 =

Blu Homes puts their prefab designs through off-the-shelf
and proprietary modeling software to get detailed estimates
on: how they will perform in various climates, and works
with clients to tailor the envelope—insulation, framing, and
window placement—io their specific climate and needs. “Just
like you can find out a car's fuel economy before you buy it,
we think people should have a sense of ‘gas mileage” for their
homes before they buy,” MoCarthy says.

Faufmann agrees. “To avoid repeating the dire situation
so many homeowners are in today, it is crifical thet our
thinking evolve around home costs,™ she says. “Onoce we start
to equate monthiy costs with the tnee costs of a home, the
positive impact will reverberate among homeowners, who
will be less likely to find themselves Hving in homes they
canmot afford and more likely to choose gmmhumeswhmh
are often mose affordable in the long term. ™

En 2005, green homes made up just 2% of the market—but
in 2008, they were expected to account for arywhere from
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- solar controllers and inverters.
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green prefab

6% to 10%. By 2012, that market share is expected to jump
to between 12% and 20%. Yet US. builders cite “comsumer
willingness bo pay” as the second largest obstacke affecting
green home-building growth, and say that the higher up-
front costs of the “green premiums” attached to sustainably
designed homes is a barrier bogeeen building's expansion infe
the mainstream. However, what people are realizing is that,
spread eut over the tenms of a 15 or 30-vear mortgage, these
higher up-front costs can be easily absorbed and offset by
losver utility bills and, to varying degrees, lower maintenznce
costs and higher tax deductions.

“I¥ wre can come ugr with a system that is more affordable
for the average family to live in, is better for the nahural
workd, is more healthful for them and their children—I think
that's the kind of thing the average family is looking for,”
says Haney. “Warking with the Massachuseits Instibute of
Techmology and others on energy modeling software has
conwinced us that it's not that hard to do_”

Managing ediior Claire Anderson icisine andersonB@homepower,
comy spends her spans time poring over green bome designs and
inyang t0 master Sketchilp

Recommended Reading:
FPredeb Green by Michaile Kaufmara & Cafyy Remick (Gibbs Smish
2005
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