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Executive Summary 
 
Energy conservation has become a significant priority in the multifamily industry. From designing 
higher performing buildings to operating more energy-efficient properties, multifamily builders, 
owners and operators have a vested interest in exploring new, better ways of building and managing 
properties. 
 
Notably, multifamily buildings are already energy-efficient by nature.  Density, shared community 
resources and small dwelling units offer significant energy savings over other housing types.  
Moreover, in typical apartment buildings, units are configured with only one exterior exposure, 
which minimizes air leakage and heating and cooling losses.  Standard apartment construction also 
incorporates energy-saving building systems and products, such as high-efficiency mechanical and 
lighting systems. 
 
But multifamily housing is also cost-sensitive; construction costs are carefully evaluated and pegged 
to predicted market revenues for completed projects. Local market conditions determine the 
demand for multifamily housing and set rent rates.  Construction cost escalations can easily price a 
building out of its intended market. This is especially true for affordable projects, where rents are 
not as flexible as those in market-rate housing.  
 
Building energy codes play an important role in the design and cost of multifamily buildings.  The 
International Energy Conservation Code (IECC) is the most widely adopted of these codes, and is 
published by the International Code Council.  
 
The IECC focuses on the construction of the building envelope, building insulation, efficiencies in 
mechanical systems and efficiencies in power systems.  The code is broken into Residential and 
Commercial chapters, and the multifamily industry must focus on both.  Multifamily buildings of 
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construction costs.  Insulation has a diminishing return and doubling the R-Value does not 
double building thermal efficiency. 

4. Windows and Doors - The new fenestration performance criteria do achieve cost-effective 
energy savings.  Products meeting the new requirements are currently available on the 
market, and provide a reasonable payback for most projects despite higher initial costs. 

5. HVAC - The increased requirements for HVAC systems and lighting systems also increase 
energy savings.  Like fenestration products, these systems are currently available on the 
market, and with proper planning, can be installed with minimal cost impacts. 

6. Other Building Components �t The updated 2009 and 2012 codes include requirements for a 
number of new building systems, verification processes and products not typically used in 
multifamily construction.  Multifamily firms will need to dedicate time and resources to 
facilitate the proper implementation of these new provisions, including worker training and 
use of specialized, third-party consultants. 

 
Successful building projects recognize the economic constraints of the local market, including cost 
burdens associated with building codes and other regulatory requirements.  The offset and 
recapture of these costs are important considerations in determining whether a project will be 
developed.  Here, the multifamily sector faces unique concerns.  Building owners generally do not 
directly benefit from operational savings stemming from reduced energy usage, as building 
residents are typically billed for their individual utility use.  Therefore, the up-front capital costs of 
code-
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High-Efficiency Lamps: 
Lamps that have a specified lumen/watt at a certain lamp wattage. 
 
Heating, Ventilation and Air-Conditioning (HVAC): 
Any system used to provide indoor environmental comfort. 
 
Lumens: 
A measure of light power emitted in a unit by a point source of one candle intensity.  
 
Mechanical Ventilation: 
A process using mechanical means to supply a building with fresh air. 
 
Natural Ventilation: 
A process using operable windows or vents to provide fresh air in a building. 
 
On-Site Renewable Energy Systems: 
Energy that is generated at the building site from non-fossil fuel sources, such as solar or wind. 
 
Performance Path: 
An alternative method of code compliance that allows whole building computer-aided energy 
simulation. Code compliance is based on achieving an energy savings target above the code 
baseline. 
 
Prescriptive Path: 
The basic path for code compliance. Code compliance is based on satisfying specific requirements 
dictated in the code. 
 
R-value: 
The measure of thermal resistance of a building component. The higher the R-value indicator, the 
higher the thermal resistance of a component (or more energy-efficient). 
 
Seasonal Energy Efficiency Ratio (SEER): 
An efficiency measure for HVAC equipment. 
 
Solar Heat Gain Coefficient (SHGC): 
The measure of how well a window blocks solar radiation. The lower the SHGC value, the more 
efficient the window is at blocking solar radiation. 
 
Thermal Bridging: 
A process occurring when the building thermal envelope is penetrated by a material that allows heat 
transmittance. 
 
U-Factor: 
A measure of heat transmission through a building component. The lower the number, the less 
efficient a component is at transmitting heat. 
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Wall Cavity Insulation: 
The insulation applied in the airspace between the framing members of the exterior wall. The 
insulation consists of fiberglass, cellulose, mineral wool or spray foam. 
 
Organizations / Codes: 
 
American Society of Heating, Refrigeration and Air-Conditioning Engineers (ASHRAE): 
A professional engineer society that has developed energy standards that are referenced in the 
IECC. 
 
International Code Council (ICC): 
Publisher of national model building codes, known as the International Building Codes. 
 
International Energy Conservation Code (IECC): 
Part of the ICC-published family of codes, providing the energy requirement for buildings and 
building systems. 
 
Sheet Metal and Air-Conditioning Contractors�[ National Association (SMACNA): 
A professional society of contractors that has developed standards for the installation of ductwork 
that are referenced in the IECC. 
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Introduction 
 
Government and private sector interests alike have been looking at ways to boost energy efficiency 
and sustainability in real estate.  Some of these efforts have focused on the use of building codes to 
improve the energy efficiency 
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U.S. Climate Zone Map 
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A well-designed building envelope minimizes air leakage between the conditioned and unconditioned spaces, 
which results in more efficient heating and cooling, lower utility costs and improved comfort for residents.  In 
contrast, a building with poorly designed or incorrectly installed envelope components allows excessive 
amounts of air to move into or out of a conditioned space, making heating and cooling systems work harder 
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framing practices.  Low-rise multifamily structures, as well as many high-rise apartment buildings, are typically 
built with 2x4 inch framing members. The 3.5 inch deep stud wall created by 2X4 framing can only 
accommodate cavity wall insulation of R-13 or R-15 at maximum. To accommodate the thicker insulation (ex. 
R-20), required in the new code editions, the cavity depth will need to increase to 5.5 inches.  
 
This necessitates a change from 2x4 framing to 2x6 framing�U�� �Á�Z�]���Z�� �����v�� ���(�(�����š�� �š�Z���� �‰�Œ�}�i�����š�[�•�� ���}�•�š, structural 
members and other building features.  The larger stud size 
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The other option, R
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Zone 4 (Not Marine)  
LOW-RISE MULTIFAMILY.  
 
Changes: 2009 
No changes. 
 
Changes: 2012 
Wall cavity insulation increases from R-13 in 2006 and 2009 to a choice between R-20 wall cavity insulation or 
R-13 with R-5 continuous insulation (see R-5 discussion in Zone 3).  
 
The ceiling/attic insulation requirement jumps from R-38 in 2006 and 2009 to R-49 in the 2012 code. This 
represents a change in insulation depth from 12.75 inches to 16.25 inches, which will markedly impact the 
weight on the ceiling systems.  Multifamily architects, designers and builders will need to work with drywall 
manufacturers to find fastening methods that will adequately handle the increased load. 
 
Estimated additional costs per unit for various new code requirements:   

�x $132 to $170 for additional attic/ceiling insulation plus the cost for additional support. 
�x $1,371 to $1,637 for R-5 continuous insulation on brick veneer buildings. 
�x $1,984 to $2,315 for R-5 continuous insulation on lap-sided buildings. 
�x $1,124 to $1,290 for R-20 wall cavity insulation with 2x6 framing. 

 
HIGH-

for R
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�x $1,877 to $2,179 for R-20 cavity insulation and R-3.8 continuous insulation for a lap siding veneer or a 
brick veneer building. 

 
 

Summary Chart: Zone 6 Changes 
Zone 6 Chapter 4 

Low-Rise Multifamily  
Chapter 5 

High-Rise Multi family  
 IECC 2006 IECC 2009 IECC 2012 IECC 2006 IECC 2009 IECC 2012 
       

Ceiling/Attic   
R-value 

R-49 R-49 R-49 R-30 R-38 R-49 

Wood Frame 
Wall  

R-value1,2 

R-13 +  
R-5is 

or R-19 

R-13+ 
R-5is 

or R-20 

R-13+ 
R-10ci or 
R-20+R-5 

R-13 R-13+R-7.5ci R-13+R-7.5ci  
 or                  

R-20+R-3.8ci  
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HIGH-RISE MULTIFAMILY. 
 
Changes: 2009 
Requirements for ceiling/attic insulation do not change from the 2006 code, but wall cavity insulation levels 
increase to R-13 plus R-7.5 continuous insulation.  The new code also requires under-slab insulation of R-15, 
extending two feet down or under from the slab edge. 
 
Changes: 2012 
Ceiling and attic insulation levels increase from R-38 in 2006 and 2009 to R-49 in 2012.  Wall cavity insulation 
levels further increase to require either R-13 wall cavity insulation with R-7.5 continuous insulation or R-20 
with R-3.8 continuous insulation.  
 
Estimated additional costs per unit for various new code requirements:  

�x $99 to $127 for ceiling/attic insulation. 
�x $2,346 to $2,749 for R-13 cavity insulation with R-7.5 continuous insulation for buildings with lap 

siding. 
�x $1,856 to $2,207 for R-13 cavity insulation with R-7.5 continuous insulation for brick buildings. 
�x $59 to $62 to add R-15 under-slab insulation. 
�x $1,877 to $2,179 for adding R-3.8 continuous insulation with R-20 cavity insulation. 

 
 

Summary Chart: Zone 7 Changes 
Zone 7 Chapter 4 

Low-Rise Multifamily  
Chapter 5 

High-Rise Multifamily  
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Changes: 2012 
Requirements for ceiling/attic insulation do not change from the 2006 code, but wall cavity insulation level 
changes from R-21 to R-20 plus R-5 continuous insulation or R-13 with R-10 continuous insulation.  The new R-
13 cavity insulation option will allow builders to use 2x4 framing instead of 2x6 framing, reducing the cost 
impact of the increased insulation.  Increases in floor insulation also carry over from the 2009 code. 
 
Estimated additional costs per unit for various upgrades:  

�x $1,984 to $2,315 to add R-5 continuous insulation for a lap siding building. 
�x $1,371 to $1,637 to add R-5 continuous insulation for a brick building. 
�x $1,719 to $2,017 to use R-13 cavity insulation with R-10 continuous insulation and 2x4 framing for a 
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Wood Frame 
Wall  

R-value1,2 

R-21 R-21 R-13+R-
10ci or 
R-20+R-
5ci 

R-13 + R-
7.5ci 

R-13 + R-15.6ci R-13 + R-
15.6ci 

or 
 R-20 + R-10ci 

Unheated 
Slab R-value 
and Depth 

R-10, 4 ft
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Item Chapter 4 
Low-Rise Multifamil y 

Chapter 5 
High-Rise Multifamily  

 IECC 2006 IECC 2009 IECC 
2012 

IECC 2006 IECC 2009 IECC 2012 

 Zone 1    Zone 1   
Fenestration 

U-factor 
1.2 1.2 NR 1.20 1.20 Fixed= .50 

Operable = 
.65 

Doors = 1.10 
Glazing 

Fenestration 
SHGC 

.40 .30 .25 PF<.25 =.25 
.25<PF<.5 =.33 

PF>.5 =.40 

PF<.25 =.25 
.25<PF<.5 =.33 

PF>.5 =.40 

.25               

 Zone 2   Zone 2   
Fenestration 

U-factor 
        .75 .65 .40            .75 .75 Fixed = .50 

Operable = 
.65 

Doors = .83 
Glazing 

Fenestration 
SHGC 

       .40 .30 .25 PF<.25 =.25 
.25<PF<.5 =.33 
    PF>.5 =.40 

PF<.25 =.25 
.25<PF<.5 =.33 

PF>.5 =.40 

.25 

 Zone 3   Zone 3  
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SHGC PF>.5 =NR     PF>.5 =NR 
 Zone 6   Zone 6   

Fenestration 
U-factor 

        .35 .35 .32 .35 .35 Fixed = .36 
Operable = 

.43 
Doors = .77 

Glazing 
Fenestration 

SHGC 

        NR NR NR PF<.25 =.40 
.25<PF<.5 =NR 
   PF>.5 =NR 

PF<.25 =.40 
.25<PF<.5 =NR 
    PF>.5 =NR 

.40 

 Zone 7 
and 8 

  Zone 7 and 8   

Fenestration 
U-factor 

        .35 .35 .32 .35 .35 Fixed = .29 
Operable = 

.37
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passing guidelines. For post-construction tests, the total air leakage cannot exceed 12 cfm per 100 square feet 
of conditioned space or leakage to outdoors. The rough-in test has a total leakage limit of 6 cfm per 100 square 
feet of conditioned space. 
 
In the alternative, designers and builders may choose to run ductwork in the conditioned space. In corridors, 
the center portion of the truss can be raised to accommodate mechanical systems. In the living units, the 
ductwork can be run in soffits below the ceiling. However, this would add cost by requiring the installation of 
soffits in the unit and negatively affect the �µ�v�]�š�[�•�������]�o�]�v�P��height.  
 
The cost for the duct test is $50 to $60 per unit.  The cost to run the duct in conditioned space in the units and 
corridor is between $91 to $97 in a three story building and $68 to $73 per unit in a four story building. 
 
Piping Insulation 
In the 2009 and 2012 IECC, the insulation for mechanical piping will need to be thicker, increasing from a value 
of R-2 to R-3. The 2012 code also will require that any piping insulation exposed to weather be protected from 
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B.5 �t Electrical Systems 
 
LOW-RISE MULTIFAMILY 
The 2009 IECC addresses lighting in residential dwelling units for the first time. New provisions require that a 
minimum of 50 percent of the lamps (i.e., bulbs) in permanently installed fixtures be high-efficacy, a 
requirement that will rise to 75 percent in 2012.  
 
According to the IECC, the following are high-efficacy lamps:  

1. Lamps of more than 40 watts that are 60 lumens/w. 
2. Lamps that are between 15 to 40 watts that are 50 lumens/w. 
3. Lamps of fewer than 15 watts that are 40 lumens/w. 

 
Traditional incandescent bulbs do not comply with these new high-efficiency benchmarks. The most common 
alternatives available are compact fluorescent bulbs (CFLs) and light-emitting diodes (LED lighting); although, 
some manufacturers are producing high-efficiency incandescent bulbs that can satisfy these requirements.  All 
of these bulb options will cost significantly more than t 1 558.82 521.59 Tm

 0ght

Alt
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Costs were extrapolated from the Engineering News-�Z�����}�Œ���[�•�� �^�‹�µ���Œ�����&�}�}�š�����}�•�š���}�}�l��2010 edition, as well as, 
practical project cost considerations.  The cost estimates illustrate subcontractor costs for material, labor and 
taxes, and general contractor overhead and fees.  The overhead is based on 10 to 11 percent of the 
�•�µ�����}�v�š�Œ�����š�}�Œ�[�•�����}�•�š�•. 
 
 A construction consultant reviewed the data and calculations in this paper and found that the costs, which 
were divided by total units to get a per-unit figure, were comparable to the costs in a medium market. That 
cost data was then applied to the construction changes required by the new codes.  As such, the costs reflect 
only the incremental changes in expense for complying with the new codes over the last code version. For 
example, the cost summary for 2009 Zone 2, High-Rise shows an attic insulation cost of $70.65 - $98.91. This 
estimate represents only the material and labor costs involved in adding the 2.5 inches of insulation needed to 
go from �/�������� �î�ì�ì�ò�[�•��R-30 requirement to �/�������� �î�ì�ì�õ�[�• R-38 requirement.  It does not reflect the total cost of 
installing R-38 in a project.  Similarly, 2012 Zone 2, High-Rise cost summaries do not include an estimate for 
attic insulation, since the R-38 requirement does not change from 2009 to 2012.    
 
One note: The estimated costs listed in this report are conceptual and provide general ideas about how these 
code changes will affect the per unit construction costs (and sometimes practices) in typical multifamily 
housing. These costs do not reflect all of the construction detailing associated with each change and should not 
be used for budget pricing.  In addition, some cost items represent aggregated expenses associated with the 
identified compliance requirement (such as façade accessories and furring strips).   
 
With that caveat, the following summarizes the per unit costs that are likely to be incurred when the new code 
editions are adopted. Where the code provides options for compliance, the most cost-effective alternatives are 
typically listed below, along with their estimated costs.  Exceptions to this methodology are found in some 
2012 cost summaries where new compliance options were introduced using substantially different wall 
configurations than previous code versions.  There, both compliance options are shown to illustrate the 
differences between building design alternatives.   
 
Of note, the new optional, compliance packages are sometimes more expensive than the existing compliance 
alternatives.   For example, a lap-sided, high-rise building project in Zone 8 would spend $4,927.87 to comply 
with the 2012 IECC using the R-20 plus R-10 insulation option (a new compliance option in the 2012 code).  
However, that same building would spend just $341 to comply using the R-13 plus R-15.6 option.   
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Zones 4, 5, 6, 7 and 8 
 
�x Building Envelope Inspection - Visual    $150 - $170 
�x Thermostats       $10  
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Zone 8 
       Lap Siding Veneer  Brick Veneer 
�x R-49 Attic Insulation    $98.91 - $127.18  $98.91 - $127.18 
�x R-15.6 Continuous Insulation   $2,560.93 - $2,748.64  $2,028.54 - $2,176.76 
�x R-20 Slab Insulation    $58.85 - $61.47   $58.85 - $61.47 
�x Fenestrations     $72.78 - $109.17  $72.78 - $109.17 
�x Thermostats     $10 - $15   $10 - $15 
�x Chilled and Hot Water Piping Insulation  $5 - $10   $5 - $10 
�x General Contractor Overhead and Fees  $280.65 - $337.86  $227.41 - $274.95 

$3,087.12 - $3,409.32  $2,501.49 - $2,774.53 

 
IECC 2012 Edition 
 
*LOW-RISE MULTIFAMILY 
Zone 1 
 
�x Building Envelope Testing �t Blower Door  $150 - $180 
�x Fenestrations (High Performance)   $87.56 - $124.04 
�x Shielding for Refrigerant Piping    $200 - $220 
�x General Contractor Overhead and Fees   $43.76 - $57.64 

$481.32 - $581.68 
 
Zone 2 
 
�x Building Envelope Testing �t Blower Door  $150 - $180 
�x R-38 Attic Insulation     $94.20 - $131.89 
�x Fenestrations      $87.56 - $124.04 
�x Shielding for Refrigerant Piping    $200 - $220 
�x General Contractor Overhead and Fees   $53.18 - $72.15 

$584.94 - $728.08 
 

 
 
Zone 3 with R-13 and R-5 Insulation Option 
       Lap Siding Veneer  Brick Veneer 
�x Building Envelope Testing �t Blower Door $150 - $180   $150 - $180 
�x R-38 Attic Insulation    $94.20 - $131.83  $94.20 - $131.89 
�x R-5 Continuous Insulation   $1,983.90 - $2,314.55  $1,371.10 - $1,637.42 
�x Fenestrations (High Performance)  $87.56 - $124.04  $87.56 - $124.04 
�x Shielding for Refrigerant Piping   $200 - $220   $200 - $220 
�x General Contractor Overhead and Fees  $251.57 - $326.75  $190.29 - $
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Zone 3 with R-20 Insulation Option 
 
�x Building Envelope Testing �t Blower Door  $150 - $180 
�x R-38 Attic Insulation     $94.20 - $131.89 
�x R-20 Cavity Insulation     $1,124.21 - $1,289.53 
�x Fenestrations(High Performance)   $87.56 - $124.04 
�x Shielding for Refrigerant Piping    $200 - $220 
�x General Contractor Overhead and Fees   $165.60 - $214.00 

$1,821.57 - $2,159.46 
 
Zone 4 (Not Marine) with R-13 and R-5 Insulation Option 
       Lap Siding Veneer  Brick Veneer 
�x Building Envelope Testing �t Blower Door $150 - $180   $150 - $180 
�x R-49 Attic Insulation    $131.89 - $169.57  $131.89 - $169.57 
�x R-5 Continuous Insulation   $1,983.90 - $2,314.55  $1,371.10 - $1,637.42 
�x Shielding for Refrigerant Piping   $200 - $220   $200 - $220 
�x General Contractor Overhead and Fees  $246.58 - $317.25  $185.30 - $242.77 

$2,712.37 - $3,201.37  $2,038.29 - $2,449.76 
 
Zone 4 (Not Marine) with R-20 Insulation Option 
          
�x Building Envelope Testing �t Blower Door  $150 - $180 
�x R-49 Attic Insulation     $131. 

49 Attic Insulation
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Zone 4 with R-13 and R-3.8 Insulation Option 
 
�x Building Envelope Testing �t Blower Door  $300 - $350 
�x Additional Duct Insulation    $10 - $12.50 
�x General Contractor Overhead and Fees   $31 - $36.25 

$341 - $398.75 
 
Zones 5 and 4 (Marine) with R-20 and R-3.8 Insulation Option 
           
�x Building Envelope Testing �t Blower Door  $300 - $350 
�x R-49 Attic Insulation     $98.91 - $127.18 
�x R-3.8 Continuous Insulation     $1,877.12 - $2,178.80   
�x Additional Duct Insulation    $10 - $12.50    
�x General Contractor Overhead and Fees   228.60 - $293.53   

$2,514.63 - $2,962.01 
 
Zones 5 and 4 (Marine) with R-13 and R-7.5 Insulation Option 
       Lap Siding Veneer  Brick Veneer 
�x Building Envelope Testing �tBlower Door  $300 - $350   $300 - $350 
�x R-49 Attic Insulation    $98.91 - $127.18  $98.91 - $127.18 
�x R-7.5 Continuous Insulation   $1,608.96 - $1,877.12  $1,118.55, $1,335.46 
�x Additional Duct Insulation   $10 - $12.50   $10 - $12.50 
�x General Contractor Overhead and Fees  $201.79 - $260.35  $152.72 - $200.76 

$2,219.66 - $2,627.15  $1,680.18 - $2,025.82 
 
Zones 6 and 7 with R-20 and R-3.8 Insulation Option 
           
�x Building Envelope Testing �t Blower Door  $300 - $350 
�x R-49 Attic Insulation     $98.91 - $127.18 
�x R-3.8 Continuous Insulation    $1,877.12 - $2,178.80 
�x Additional Duct Insulation    $10 - $12.50    
�x General Contractor Overhead and Fees   $228.60 - $293.53   

$2,514.63 - $2,962.01 
 
Zones 6 and 7 with R-13 and R-7.5 Insulation Option 
       Lap Siding Veneer  Brick Veneer 
�x Building Envelope Testing �t Blower Door $300 - $350   $300 - $350 
�x R-49 Attic Insulation    $98.91 - $127.18  $98.91 - $127.18 
�x Additional Duct Insulation   $10 - $12.50   $10 - $12.50 
�x General Contractor Overhead and Fees  $40.89 - 

$

$1

-
-13 and R-3.8 Insul
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4. The increased performance criteria for doors and windows do conserve energy and save money. These 
energy-efficient fenestration systems are on the market, and their additional expense will be offset by 
the energy savings realized. 

5. The increased performance criteria for HVAC and lighting systems do save money in a multifamily 
building. Like the fenestration systems, these HVAC and lighting systems are available on the market. 

  Many are being installed without cost impacts.
 


