
Panelized construction describes 
walls, floors, and roofs built in a 
factory and then transported to the 
project site where they are lifted 

with a crane and set on a foundation. A crew 
typically provided by the panel company 
joins the panels together to create a fully 
watertight and airtight building enclosure. 

Different panel manufacturers provide dif-
ferent components and assemblies, but most 
high-performance panelizers include the 
structural framing, sheathing, and water, 
vapor, and air control layers. Often, insula-
tion is included and installed at the factory; 
some manufacturers install rainscreen bat-
tens, flashing, and windows as part of the 
panelization package. All of the panel pack-
ages I’m familiar with include the exterior 
and load-bearing components. Sometimes 
interior walls are included, sometimes not. 
Interior and exterior finishes are generally 
done by others.  

Local and national panelization companies 
are now routinely producing high-quality, 
energy-efficient building enclosures that 
anyone can buy and have assembled on their 
site to speed a construction project. A few 
years ago, our company, Birdsmouth Design-
Build, was involved in an 11-home develop-
ment where we used panelized construction 
(See “Building a Zero-Energy Home for 
Less,” FHB #306). More recently we used 
panels from a different panel manufacturer 
to build a 2224-sq.-ft, single-story custom 
home in Portland, Ore. These experiences, 
along with travel to panel manufacturers in 
the United States and Europe, have given 
me insight into this brave new world of “off-
site” construction.

Why panels?
The biggest benefit of panelization is the 
reduced time it takes to go from only a foun-
dation to a watertight building, which can 
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The Pros and Cons  of Panelization

Built in a well-lit, climate-controlled factory, wall, roof, and floor panels are 
assembled on waist-high tables. Panel construction is based on detailed 
shop drawings. High-performance panels differ slightly by manufacturer, 
but generally have 2x4 or 2x6 sheathed structural walls with provisions for 
air, water, and vapor control. Like the Ecocor walls shown in the photos, the 
walls on our most recent project used I-joists as Larsen trusses to create an 
insulation cavity. (For more on Larsen trusses, see pp. 56-63.)

FACTORY ASSEMBLED
happen in days or weeks verses months for 
traditional stick-framing. The ideal scenario 
allows for quicker occupancy and reduced 
costs related to overhead, such as insurance, 
project management, and interest and fees 
paid on construction loans. This shorter time 
frame is also ideal for projects in rural loca-
tions where labor is scarce or where winter 
or wet weather can create challenging build-
ing conditions. Building with panels can also 
allow a contractor to complete more projects 
with a smaller team.

Since the panels are built in a controlled 
environment by well-trained workers using 
back- and labor-saving tools, panel producers 
say there is less potential for errors or compro-
mise. For a builder or homeowner located in 
an area with a limited number of contractors 
focusing on high-performance construction, 
going with panels can ensure a high-quality 
enclosure that meets their goals for durabil-
ity, safety, and energy efficiency. Proponents 

FILLING THE CAVITIES Once the water-resistive barrier (WRB) and furring 
are attached to the I-joists, the exterior cavities are filled with cellulose 
insulation. Every cavity is drilled with a hole saw and then a worker with a 
high-pressure insulation blower dense-packs the space between I-joists.

MAKE ROOM 
FOR INSULATION
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of panelization will point to economies of 
scale that can be reached by ordering large 
quantities of material and purchasing when 
lumber and sheathing prices are lower.

My experience is with a pair of custom 
builds, but many panelization companies 
offer standard plans in a wide variety of 
house sizes. With the design work complete 
and the added efficiency of a home that can 
be built many times, they can be less expen-
sive than a fully custom home; but beware 
that changes—even small ones—cut signifi-
cantly into the savings.

Potential problems
Just because panels are made in a factory 
doesn’t guarantee they’re made well. We’ve 
seen errors in construction, panels made with 
low-quality framing lumber, and generally 
sloppy work. Thankfully our most recent 
build had high-quality lumber and the panels 
were built to within 1⁄8 in. of the shop draw-
ings. The difference in quality can be night 

and day, so always ask for references from the 
panelization company you’re considering.

Panelization saves time, but only with the 
enclosure part of the build. In our expe-
rience, the rest of the build takes just as 
long as conventional construction. For our 
12-month build, two months were dedicated 
to the enclosure, and we were able to slash a 
month off that part of the schedule and save 
one month in the overall build. However, in 
the weeks leading up to the panel delivery, 
we spent dozens of hours on scheduling and 
design, reviewing shop drawings with the 
panel manufacturers, architect, and clients. 
The result was less time spent building the 
enclosure, but perhaps an equal time spent 
on the phone and computer beforehand.

Coordination is also critical. If a site and 
foundation aren’t ready and the panel manu-
facturer has to reschedule a delivery, a delay 
of a few days can turn into weeks or months 
waiting for trucking companies or installa-
tion crews to reschedule. The site must also 

have the necessary access for staging panels 
and the site and access roads must accom-
modate heavy trucks. Unforeseen things can 
go wrong too. After coordinating our deliv-
ery with the transportation company, at the 
last second they were unable to get a lowboy 
trailer for one of the shipments, and a taller 
trailer was too tall for the driveway. Luckily, 
there was an empty lot located about half a 
mile down the road where we could park 
two tractor trailers to move the panels from 
the higher trailer to the lower one for final 
delivery. Even then, there were times it 
looked like the truck and crane would get 
stuck going up the steep gravel driveway.

Cost savings can be elusive
Panelized projects should theoretically cost 
less because they’re built faster, which means 
fewer carrying costs. But one thing we have 
not found with panels is a cost savings on the 
overall build. We’ve found the economies of 
scale offered by factory production are eaten 

Building with panels requires space for 
off-loading and machinery to lift the 
panels from the delivery truck and place 
them on the foundation.

CRANE SERVICE REQUIRED Panels weigh 
hundreds of pounds each and are 8 ft. to 16 ft. 

long, so crane service is required to lift and place 
them. We hired a 5-ton crane for three days to lift 

and place the wall and roof panels on this build.

SPECIAL LOGISTICS

SIZEABLE DELIVERY Panels are delivered 
by semi-trucks with flatbed trailers. The 
combined length of the truck and trailer 
can reach 76 ft. long, which means you 
may need to find a nearby spot to offload 
the panels onto smaller trucks.
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With much of the 
work done at the 
panel factory, an 
air- and watertight 
building shell can 
be completed in 
days instead of 
weeks or months. 
The foundation 
and any 
in-ground water 
management, 
plumbing, and 
electrical must be 
complete before 
the panels can 
be placed.

BRACE PANELS STRAIGHT Wall 
panels must be made plumb and 
then securely braced before roof 
or floor systems can be installed. 
Any holes in the WRB, which can 
occur during panel installation 
and during later parts of 
construction, must be repaired 
with methods approved by the 
panel manufacturer.

PULL PANELS TIGHT To maintain the correct building 
dimensions and create continuous air and water control, 
the panels must fit tightly together. Assembly crews use 
turnbuckles and large C-clamps to close gaps between 
panels as they’re installed.

SEAL SEAMS Flexible sealant and 
building gaskets prevent air and 
water leaks between and around 

panels. Panel seams are then taped or 
sealed to complete the WRB.

PLACE THE PANELS Panels are lifted from the 
stack and placed one at a time following snapped 
layout lines. The crane holds each panel upright 
until it can be fastened to adjacent panels 
and braced.

 A QUICK PATH TO A BUILDING SHELL

FEBRUARY/MARCH 2024 39

H321SA.indd   39 12/15/23   3:19 PM

COPYRIGHT 2024 by the Taunton Press, Inc. Copying and distribution of this article is not permitted. • Fine Homebuilding #321 — Feb/Mar 2024



Panelized construction requires the same attention to detail as conventional 
residential construction. You may have to brief local inspectors who are 
likely to be unfamiliar with the panelized-build process.

up by the costs of getting the panels to the 
site, which goes up with distance from the 
plant. Crane service for moving and placing 
the panels is expensive, too, and bringing 
in the crane and heavy delivery trucks may 
involve moving overhead wires, cutting trees, 
or widening or strengthening driveways. 

There also can be unanticipated carpen-
try expenses. Even when interior walls 
are included, the builder is often respon-
sible for blocking for trusses, stairs, and 
attached structures like decks and porches. 
Additionally, some work such as completing 
the air barrier needs to be done by the gen-
eral contractor after the panel crew leaves, 
such as installing membranes prior to install-
ing dense-pack insulation. 

There may be engineering costs to satisfy 
local code officials that aren’t needed for a 

stick-framed build. Since the panels are pro-
duced off-site, getting inspections for things 
such as shear walls, nailing patterns, straps, 
or insulation can be tricky. Most panel man-
ufacturers are aware of these requirements 
and have ways to verify with local inspectors 
that these tasks are being done to code. That 
said, not all jurisdictions accept photos of 
nailing patterns or insulation amounts from 
the panel factory. 

On our most recent project, inspections 
for “manufactured housing” are arranged 
through the state. This process complicated 
things to such a degree that we didn’t think 
we’d be able to build the home. Luckily 
for us, the panel manufacturer, Collective 
Carpentry of Ivermere, B.C., was able to 
register with the state and satisfy some high 
hurdles in order to meet the requirements.

A sure path to high performance
A good panel manufacturer can help you 
build to performance standards like net-zero 
or Passive House. However, if you’re trust-
ing the panel manufacturer to meet your 
airtightness goals, make sure your contract 
specifies the airtightness numbers and when 
the blower door test(s) will occur. Keep in 
mind that panel manufacturers may sup-
ply panels in several climate zones; to stan-
dardize their construction, the insulation 
amounts satisfy the most challenging climate 
zone where they do business. If the house is 
in a warmer climate zone, the panels may 
have more insulation and therefore be more 
expensive than necessary.

Our most recent panelized project was 
dried in within two-and-a-half days, with 
another day installing connecting hardware 

CAP THE SHELL Roof panels 
are often framed with I-joists 
sheathed with 1⁄2-in.-or-thicker 
plywood or OSB and include 
a waterproofing membrane 
as temporary roofing. On our 
projects, the joist cavities 
were shipped uninsulated for 
assembly and wiring rough-in; 
we had to insulate and complete 
the air barrier on the ceiling. 
Panels can accommodate any 
roof pitch or geometry—this flat 
roof has a PVC membrane over 
presloped EPS foam.

PLAN FOR 
PENETRATIONS

The locations and 
construction details for 

duct, plumbing, and 
electrical penetrations 
through the enclosure 

should be included in the 
design and the details 

should be consistent 
with the panel factory’s 
methods. Don’t forget 

penetrations for the ERV, 
range hood, and range 

hood’s makeup-air inlet.

ADD ANCHOR 
BOLTS It would 

be nearly 
impossible to 
match cast-in-

place anchor 
bolts in the 

foundation to 
drilled holes in 

the factory-built 
wall panels, 
so concrete 
anchors or 

screws connect 
the panels to the 

foundation. The 
design should 

include the 
anchor type, size, 

and locations.

STRENGTHEN CONNECTIONS
Metal straps join panels and offer 

resistance to wind and seismic forces. 
Details vary with each project, so 

check the construction documents 
for specific connection details 

and confirm installation crews are 
following the plan. 

DETAILS MAKE A STURDY STRUCTURE
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Using panels is a 
quick way to get 
a building shell 
up and dried in. 
However, the 
rest of the build 
is business as 
usual with the 
regular lineup of 
subs and work 
days required 
to finish the 
home’s interior 
and exterior.

and completing the air and water control lay-
ers. It’s a tight building: Our first blower-door 
test with the windows and doors installed 
came in at 0.028 cfm per sq. ft., which is lower 
than the Phius (prescriptive) target of 0.04.

If you’re considering a panelized build, my 
advice is to design the building with panels 
in mind. Ideally, you should choose the pan-
elization company and their wall and roof 
assemblies during the early design decisions 
to maximize the efficiencies of using pan-
els. Be sure to find a company that is well-
organized and communicative as this plays a 
large part in crafting a successful project. □

Josh Salinger is CEO and founder of 
Birdsmouth Design-Build, located in 
Portland, Ore. Photos by Asa Christiana, 
except where noted.

A HOUSE LIKE ANY OTHER Once complete, panelized homes are indistinguishable 
from stick-built custom homes. Although many high-performance panelized houses have 
a modern aesthetic, panelized homes can be built in any architectural style.

PLUMBING IS 
TYPICAL, TOO
On our panelized 
projects, supply 
and waste 
plumbing were 
installed by one 
of our regular 
plumbers. 
Plumbing and 
occupancy 
inspections were 
done by our 
regular building 
inspector.

WIRING IS TYPICAL The stud 
walls on the inside of wall 

panels and the I-joist cavities 
common to high-performance 

roof and floor panels make line 
and low-voltage wiring rough-in 

nearly the same as in a typical 
stick-framed build, with the 

same flexibility of outlet and 
fixture placement. Electrical 

inspections on our two projects 
were done by local inspectors.

ROOM FOR 
DUCTS Our 
panelized builds 
keep ducts and all 
HVAC equipment 
inside the home’s 
conditioned space 
for efficiency. 
Our regular 
HVAC contractor 
installed the HVAC 
and ERV systems, 
which were sized 
and designed by 
Energy Vanguard, 
an engineering 
firm focused 
on indoor-air 
quality and home 
performance.

FINISH THE ENCLOSURE Before siding, the 
GC must finish detailing the enclosure. On 
the pictured project, we finished the water-
management details around the flangeless 
windows and doors and the roof-to-wall 
transition, and leveled the 1⁄2-in. out-of-plane 
battens. This took two carpenters 80+ hours.

THE REST OF THE BUILD IS THE SAME
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