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Summary 
This report presents the results of a study to evaluate the energy savings and cost impact of building a 
home in Utah in accordance with International Energy Conservation Code (IECC) 20121 compared to IECC 
2009.  To accomplish this, two prototype homes were simulated, a single family dwelling and a 
townhouse, in Utah’s three climate zones 3, 5, and 6.  
 
Because of the impracticality of simulating all types of homes built in Utah, the scope of the project was 
limited to modeling two prototypical buildings.  The first, a single family dwelling, was modeled both 
with a slab on grade foundation and with an insulated basement.  The second, a townhouse, was 
modeled with a slab on grade foundation.  Savings were measured by comparing the energy usage of 
the proposed model (IECC 2012) to the baseline model (IECC 2009).   
 
Table 1 shows a summary of finalized results with a combined simple payback for the state of Utah. 
Simple Payback is weighted according to number of house constructions per zone.  Each zone is further 
weighted according to how many single family and multi-family dwellings are built in Utah. A summary 
of results by square footage can be seen in Table 18, Table 19, and Table 20 in the Appendix. 
 
Homebuilders can comply with energy code in a number of different ways; it is impractical to model all 
of them.  An Ad Hoc committee, comprising of Utah home builders, code officials and the State of Utah 
met four times with Nexant to provide guidance on which methods of complying with code would be 
modeled.  Other key decisions regarding the scope of the study were also made during these meetings. 
This report includes references to these key decisions.  
 
Costs of complying with code were obtained from several Utah home builders who were given takeoffs 
of the prototype buildings.  These costs were then averaged and used to represent typical building costs 
for the different measures. 
 

Table 1 - Final Results Summary 

Zone 3 

(St. George)

Zone 5 

(SLC)

Zone 6 

(Logan)

Incremental Cost 2,496$               1,544$             1,699$         

Savings 279$                   217$                333$             

Simple Payback 8.96 7.13 5.10

Total Simple 

Payback 

(Weighted) 6.87

Final Results Summary

 

                                                           
1
 As of the printing of this report, IECC 2012 has not been published.  The code changes discussed herein were 

taken from the final action hearings held in Charlotte, North Carolina in October 2010.  
http://www.iccsafe.org/cs/codes/Documents/2009-10cycle/misc/FinalActionSummary.pdf 

http://www.iccsafe.org/cs/codes/Documents/2009-10cycle/misc/FinalActionSummary.pdf
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Overall Framework for Estimating Impacts 

Ad Hoc Committee 
Nexant met with state representatives, code advocates and the building community to discuss 
this study, determine appropriate scope of work and decide a few key details. The Ad Hoc 
committee consisted of Utah home builders, representatives of the State of Utah and code 
advocates, such as Utah Clean Energy. This group was assembled four times during the course of 
this study to give stakeholders the opportunity to provide input and insight regarding study 
methodology, and to set the parameters of certain measures. Key decisions made during these 
meetings included which measures to include in the study, and are detailed later in the report. 

Scope of Work 
This study focuses on the cost effectiveness, measured using simple payback, of complying with 
IECC 2009 compared to IECC 2012, and comparing first year reduction in energy consumption to 
initial cost.  Nexant went through the codes and assembled a list of changes between IECC 2012 
and IECC 2009.  These were reviewed with the ad hoc committee to identify which changes 
were likely to have a material impact on cost and savings.  The eight measures chosen for 
inclusion in the study were:  

1. roof insulation 

2. wall insulation 

3. improved windows 

4. reduced infiltration 

5. high efficacy lighting and  

6. duct sealing 

7. air tightness 

8. mechanical equipment sizing 

Home builders can demonstrate compliance with code using multiple methods:  prescriptive, UA 
tradeoff and performance.  Prescriptive compliance is the simplest, and requires compliance 
with each code requirement.  The other two methods allow the homebuilder to deviate from 
the code, provided that the resulting building does not use more energy than a building meeting 
the prescriptive requirements.  After much discussion and input from the Ad Hoc group, Nexant 
chose to model buildings that met the prescriptive requirements of code.  Practical 
considerations prevented a full analysis of all potential permutations that could be used to meet 
code. 

Methodology 

Energy Measurement 
Methodology:   Energy savings are measured in dollar values using an average Utah utility rate. 
 
Discussion:  This study focused on the total annual energy cost. Other means of measuring 
savings include electrical savings, gas savings and total Btuh savings, etc. However, the annual 
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cost of energy lends itself most readily to computing cost effectiveness.  An average Utah utility 
rate was used in determining cost savings. 
 

Table 2- Utility Rates 

Energy Type Cost $ Unit

Electricity 0.0885 kWh

Natural Gas 0.7 Therm  
 

http://www.energystar.gov/ia/products/appliances/refrig/calculator/pay.htm 

Time Window 
Methodology: Savings are considered over a 1-year period immediately after construction. 
 
Discussion: Nexant has analyzed energy measures using a first-year time window. Various time 
windows can be used in evaluating energy savings. Analysis periods could include the life of the 
building (50 years), the life of a mortgage (30 years), the life of the equipment (15 years) or the 
life of key energy saving measures. The first-year window is the simplest; it only considers the 
cost and benefit of installing the equipment in the first year.  
 
Although this time window is the simplest to calculate, and is the method generally used by 
local utility incentive programs, it has some limitations. For example, it inherently assumes that 
all energy benefits are realized in perpetuity. Accounting for measure life and replacement cost 
of measures should, in theory, allow cost effectiveness to be calculated with more precision.  
 
Accounting for these variables, several assumptions can be made about energy pricing, 
replacement cost of equipment and code efficiency requirements at the time of replacement. 
Flawed assumptions can skew the results, and drive unsound decisions. 
  
Therefore, Nexant has assessed savings based on first-year energy consumption, for simplicity 
and to avoid the uncertainty of additional assumptions.  

Energy Consumption Calculation Methodology 
Methodology:  The REMRate energy simulation program was used to quantify the energy usage 
of prototypical homes complying with 2009 IECC, and prototypical homes complying with 2012 
IECC; and to quantify the savings of individual measures. 
 
Discussion:  Nexant evaluated the energy performance of energy-efficiency measures using 
REM/Rate software, a program commonly used in residential construction to model energy 
consumption. 

Modeling 
The energy performance of most energy-efficiency measures regulated by the IECC can be 
estimated by computer simulation. Multiple models showcasing various iterations of the 
possible measures were used for each type of home. Simulations were conducted in each of the 
three climate zones throughout the state to estimate the overall (state-wide average) energy 
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impact of the new code. The inputs and assumptions used in those simulations are discussed in 
this section. 

Prototypes 
Analyses were conducted for both single-family and multifamily buildings. The prototypes used 
are intended to represent a typical single family, multi-level home and a multifamily dwelling. 
For purposes of this report a multifamily residence includes townhomes, duplexes, apartment 
complexes, and condominiums, but the prototype chosen was a 3 story townhouse. Two 
foundation types, slab on grade and heated basement with wall insulation, have been used for 
the single-family plan while only a slab on grade foundation has been simulated for the 
townhome. Table 3 shows the assumed characteristics for each type of home. Cooling 
equipment sizing for each of the climate zones was calculated using a complete IECC 2009 and 
IECC 2012 code compliant home.  Architectural plans for both prototypes can be seen in Figure 9 
and Figure 10 in the Appendix. 
 

Simulation Inputs 
Table 3 displays a few specific key parameters used to model each house.  

Table 6 lists the changes from IECC 2009 to IECC 2012. Table 4 shows the different cooling loads 
for each IECC 2009 and IECC 2012 code compliant prototype home in its respective climate 
zones. Table 5 shows cooling equipment size based on loads. Sizing was calculated using all 
measures of each code for the prototype. Heating equipment sizing changes were minimal and 
can be seen in Table 21 and Table 22 of the Appendix. Table 23, Table 24, and Table 25 in the 
Appendix contain a comprehensive list of REMRate modeling inputs.  
 

Table 3- Prototype Characteristics 

Building Type
Multi-family 

Townhome

Single-Family with 

Heated Basement

Single-Family Slab on 

Grade

Bedrooms 3 4 4

Floors 2 1/2 2 2

Foundation Type Slab on Grade Conditioned Basement Slab on Grade

Conditioned Sq Ft 1768 3522 2409

Window Area 140.7 369 274  
 
 

Table 4 - Cooling Load (Tons) 

IECC 2009 IECC 2012 IECC 2009 IECC 2012 IECC 2009 IECC 2012

Single Family Slab 2.78 1.91 2.22 1.73 1.95 1.52

Single Family Basement 3.68 2.56 2.89 2.25 2.53 1.98

Townhouse 1.43 1.06 1.08 0.93 0.95 0.79

Climate Zone

3 5 6
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Table 5 – Cooling Equipment Size (Tons) 

IECC 2009 IECC 2012 IECC 2009 IECC 2012 IECC 2009 IECC 2012

Single Family Slab 3.0 2.0 2.5 2.0 2.0 2.0

Single Family Basement 4.0 3.0 3.0 2.5 3.0 2.0

Townhouse 1.5 1.5 1.5 1.5 1.5 1.5

Climate Zone

3 5 6

 
 

Table 6- Simulation Inputs by Climate Zone 

Modeling reference code IECC 2009 IECC 2012

Roof Insulation R-30 R-38

Window U-value 0.5 0.35

Window SHGC 0.3 0.25

Wall Insulation R-13

R-20 or R-13 w. R-5 

Continuous

ACH 7 3

Lighting 50% high efficacy 75% high efficacy

Duct Tightness 12 cfm total leakage 4 cfm total leakage

Modeling reference code IECC 2009 IECC 2012

Roof Insulation 38 49

Window U-value 0.35 0.32

Window SHGC na na

Wall Insulation R-20 or R013 w. R-5 cont. same

ACH 7 3

Lighting 50% high efficacy 75% high efficacy

Duct Tightness 12 cfm total leakage 4 cfm total leakage

Modeling reference code IECC 2009 IECC 2012

Roof Insulation R-49 same

Window U-value 0.35 0.32

Window SHGC na na

Wall Insulation R-20 or R-13 w. R-5 cont.

R-20 w. R-5 cont OR R-13 

w.R-10 Cont.

ACH 7 3

Lighting 50% high efficacy 75% high efficacy

Duct Tightness 12 cfm total leakage 4 cfm total leakage

Climate Zone 5

Climate Zone 3

Climate Zone 6
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Costs 

Price Quotes 
Methodology:  Price quotes provided by current Utah homebuilders, suppliers and industry 
specialists 
 
Discussion:  Nexant worked with its network of trade allies and industry contacts to quantify the 
cost impact of residential construction under IECC 2012 compared to IECC 2009. This evaluation 
consisted of asking vendors and contractors to establish the difference in building costs. 
Takeoffs of the building were provided by Nexant and approved by the Ad Hoc committee. Local 
builders were then asked to fill in costs using the takeoff. Nexant received data from builders for 
Climate Zones 5 and 6 but did not receive any from Climate Zone 3. Takeoffs, however, were 
provided on a cost per square foot basis and it is assumed that material costs do not vary 
significantly between climate zones. The takeoff used can be seen in Figure 7 and Figure 8 in the 
Appendix.   
 
Two measures - reduced infiltration and duct sealing - were not included in the takeoff.  Prices 
for these measures were taken from “ENERGY STAR Qualified Homes, Version 3 Thermal 
Enclosure System Rater Checklist Savings & Cost Estimate.”1 Costs were scaled based on square 
footage, and applied to the prototypical homes.  
 
Cooling and heating equipment sizing and associated costs were accounted for in both modeling 
and pricing. Cost reductions due to sizing downgrades were deducted from final costs in 
applicable climate zones and housing models. Table 7 and Table 8 list price reductions for each 
of the homes.  Cost was not reduced for the townhouse model because there was no difference 
in cost below 1.5 tons nor were there heating equipment reductions. 
 

Table 7 - Cooling Equipment Cost Reductions 

3 5 6

Single Family Slab 154$        68$                -$        

Single Family Basement 312$        86$                154$        

Townhouse -$        -$              -$        

Climate Zone

 
 
 

Table 8 - Heating Equipment Cost Reductions 

3 5 6

Single Family Slab 16.50$    16.50$          16.50$       

Single Family Basement 16.50$    16.50$          16.50$       

Townhouse - -$              -

Climate Zone

 
 
 
1
http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/EstimatedCostandSavings.pdf 

 

http://www.energystar.gov/ia/partners/bldrs_lenders_raters/downloads/EstimatedCostandSavings.pdf
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Because mark-up costs are arbitrary and vary between builders, the Ad Hoc group agreed to use 
wholesale prices which do not include any mark-up costs.   
 
Historically, when new codes are adopted, prices on the equipment required by the new code 
tend to fall. Once a code is adopted, the reduction in price is driven by market forces.  The 
magnitude of the reduction is difficult to estimate in advance and has not been factored into 
this analysis.  

Savings 

Energy Cost Savings for Single-Family Housing 
The following tables present the results of compiled costs and energy cost savings determined 
using REMRate software. Both types of single family dwelling units were simulated. Table 9 
includes the cost results by measure for the slab-on-grade configuration.  Table 10 provides 
results for the heated basement configuration.    

 
Table 9- Energy Cost Savings Summary for Single-Family Housing Plan with Slab-on-Grade Foundation 

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Walls 828.12$            58.96$              14.0 -$              -$                   - 351.90$           56.19$               6.3

Attic 86.70$               3.95$                21.9 141.70$        5.25$                 27.0 -$                  -$                   -

Lights 16.00$               34.12$              0.5 16.00$          31.48$              0.5 16.00$              36.37$               0.4

ACH 803.00$            64.54$              12.4 803.00$        103.25$            7.8 803.00$           147.50$            5.4

Windows 421.99$            41.81$              10.1 227.42$        10.76$              21.1 227.42$           20.12$               11.3

Duct Leakage 301.13$            49.73$              6.1 301.13$        55.64$              5.4 301.13$           78.35$               3.8

Eqp Sizing (170.50)$           -$                  0.0 (84.70)$        -$                   0.0 (16.50)$            -$                   0.0

Total 2,286.43$         253.11$           9.0 1,404.55$    206.38$            6.8 1,682.95$        338.52$            5.0

Measure

Climate Zone 3 Climate Zone 5 Climate Zone 6

 
Figure 1- Incremental Cost and Cost Savings Distribution by Measure for Single-Family Home with Slab-

On-Grade Foundation 
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Table 10- Energy Cost Savings Summary for Single-Family Housing Plan with Heated Basement 

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Walls 828.12$            126.50$           6.5 -$              -$                   - 351.90$           51.37$               6.8

Attic 86.70$               3.77$                23.0 141.70$        1.67$                 85.1 -$                  -$                   -

Lights 16.00$               46.45$              0.3 16.00$          43.28$              0.4 16.00$              41.26$               0.4

ACH 1,174.00$         90.54$              13.0 1,174.00$    146.03$            8.0 1,174.00$        203.40$            5.8

Windows 568.30$            56.40$              10.1 296.31$        14.17$              20.9 296.31$           19.42$               15.3

Duct Leakage 440.25$            60.64$              7.3 440.25$        72.05$              6.1 440.25$           95.21$               4.6

Eqp Sizing (328.90)$           -$                  0.0 (102.30)$      -$                   0.0 (170.50)$          -$                   0.0

Total 2,784.47$         384.30$           7.2 1,965.97$    277.19$            7.1 2,107.97$        410.65$            5.1

Measure

Climate Zone 3 Climate Zone 5 Climate Zone 6

 
Figure 2- Incremental Cost & Cost Savings Dist. by Measure for Single-Family Home with Basement 
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Energy Cost Savings for Multi-Family Housing 
Energy cost savings for the multi-family configuration were determined using REMRate Software 
as well.  The results were complied by measure for each climate zone.  Cost savings are most 
attractive in climate zone 6 which has a payback of less than 10 years.        
 

Table 11-Energy Cost Savings Summary for Multi-Family Home 

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Incremental 

Cost

Energy Cost 

Savings

Simple 

Payback

Walls 1,400.97$         45.80$              30.59$   -$              -$                   - 219.60$           37.20$               5.9

Attic 113.53$            4.66$                24.4 214.38$        4.30$                 49.9 -$                  -$                   -

Lights 8.00$                 26.24$              0.3 8.00$            25.53$              0.3 8.00$                23.69$               0.3

ACH 589.33$            54.82$              10.8 589.33$        89.27$              6.6 589.33$           121.55$            4.8

Windows 57.49$               20.11$              2.9 127.21$        5.60$                 22.7 127.21$           6.82$                 18.6

Duct Leakage 221.00$            18.21$              12.1 221.00$        23.36$              9.5 221.00$           30.62$               7.2

Eqp Sizing -$                   -$                  0.0 -$              -$                   0.0 -$                  -$                   0.0

Total 2,390.32$         169.82$           14.1 1,159.93$    148.06$            7.8 1,165.14$        219.88$            5.3

Climate Zone 3 Climate Zone 5 Climate Zone 6

Measure

 
Figure 3- Incremental Cost and Cost Savings Distribution by Measure for Multi-Family  
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Energy Savings by Climate Zone 
This section displays results of energy savings by climate zones and broken down by energy 
type.  Energy savings for the individual measures as well as a simulation including all measures 
was calculated.  The energy savings contribution to an entire building built to IECC 2012 
standards is also broken down in the figures. 
 
Climate Zone 3 includes southwest Utah and is considerably warmer than climate zones 5 and 6.  
It has a higher cooling load and a shorter heating season.  Table 12 is a summary of the energy 
savings achieved by each measure individually, as well as an overall code compliant home in 
climate zone 3.   
 
Figure 4 is the averaged energy savings contribution for each measure when combined into an 
overall IECC 2012 code compliant building.   
 

Table 12- Energy Savings Summary for Climate Zone 3 

Elect Savings 

(kWh)

Gas Savings 

(Therms)

% 

Energy 

Change

Elect 

Savings 

(kWh)

Gas Savings 

(Therms)

% 

Energy 

Change

Elect Savings 

(kWh)

Gas Savings 

(Therms)

% Energy 

Change

Walls 122 50 -7% 160 64 -6% 670 96 -9%

Attic 21 4 -1% 13 4 1% 11 4 0%

Lights 336 -5 -1% 433 -6 -1% 596 -9 -1%

ACH 42 73 -9% 49 86 -8% 66 121 -10%

Windows 69 20 -3% 164 39 -4% 226 52 -5%

Duct Leakage 95 14 -2% 293 34 -4% 353 42 -4%

Total 680 159 -22% 1113 220 -23% 1423 270 -25%

Measure

Multi-Family Single-Family Slab-on-Grade Single-Family Heated Basement

 
 

Figure 4-Energy Savings Distribution by Measure for Climate Zone 3 
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Climate zone 5 is the largest zone in the state and includes major metropolitan areas such as 
Salt Lake City and Orem.  Table 13 is a summary of the energy savings achieved by each type of 
equipment individually, as well as an overall code compliant home in climate zone 5.  Figure 5 
displays the averaged energy savings contribution for each measure when combined into an 
overall IECC 2012 code compliant building.  Please note that the wall insulation requirements in 
climate zone 5 do not change from IECC 2009 to IECC 2012.  

 

Table 13- Energy Savings Summary for Climate Zone 5 

Elect Savings 

(kWh)

Gas Savings 

(Therms)

% 

Energy 

Change

Elect 

Savings 

(kWh)

Gas Savings 

(Therms)

% 

Energy 

Change

Elect Savings 

(kWh)

Gas Savings 

(Therms)

% Energy 

Change

Walls 0 0 0% 0 0 0% 0 0 0%

Attic 9 5 -1% 4 7 -1% 3 2 0%

Lights 328 -5 -1% 419 -8 -1% 576 -11 -1%

ACH 20 125 -14% -4 148 -13% -11 210 -15%

Windows 0 8 -1% -5 16 -1% -6 21 -1%

Duct Leakage 90 22 -3% 249 48 -5% 300 65 -5%

Total 449 150 -18% 638 208 -20% 860 280 -21%

Measure

Multi-Family Single-Family Slab-on-Grade Single-Family Heated Basement

 
 

Figure 5 - Energy Savings Distribution by Measure for Zone 5 
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Climate zone 6 is located in northern Utah and is the coldest of the three climate zones.   Table 
14 is a summary of the energy savings achieved by individual measures as well as an overall IECC 
2012 code compliant building in climate zone 6. Figure 6 displays the averaged energy savings 
contribution for each individual measure when combined in an overall IECC 2012 code 
compliant building.  Please note that roof insulation requirements do not change in climate zone 
6 between IECC 2009 and IECC 2012.  

Table 14- Energy Savings Summary for Climate Zone 6 

Elect Savings 

(kWh)

Gas Savings 

(Therms)

% 

Energy 

Change

Elect 

Savings 

(kWh)

Gas Savings 

(Therms)

% 

Energy 

Change

Elect Savings 

(kWh)

Gas Savings 

(Therms)

% Energy 

Change

Walls 9 52 -5% 10 79 -5% 11 72 -4%

Attic 0 0 0% 0 0 0% 0 0 0%

Lights 323 -7 0% 411 0 0% 569 -13 0%

ACH 13 172 -16% -26 214 -14% -35 295 -16%

Windows -2 10 -1% -10 30 -2% -10 29 -2%

Duct Leakage 85 33 -3% 213 85 -6% 269 102 -6%

Total 438 255 -25% 564 356 -25% 806 461 -27%

Measure

Multi-Family Single-Family Slab-on-Grade Single-Family Heated Basement

 

Figure 6 - Energy Savings Distribution by Measure for Zone 6 

Walls
17%

Attic
0%

Lights
1%

ACH
58%

Windows
5%

Duct 
Leakage

19%

 
  



 

16 
 

Table 15 is a summary of the energy savings as they relate to measure cost for each individual 
measure by zone.  The overall energy reduction is given in kbtus, the incremental cost is the 
additional cost to go from IECC 2009 to IECC 2012 compliance and the ratio of the two is 
provided to show the value.  A higher ratio of energy savings per dollar indicates a greater 
measure value.  In all zones the measure that produced the greatest energy savings with the 
lowest cost was increasing high-efficacy lighting from 50% to 75%.  Attic insulation provided the 
lowest energy savings per dollar spent in climate zones 3 and 5.     
 

Table 15- Energy Savings and Cost Comparison by Climate Zone 

Energy Savings 

(kbtu)

Incremental 

Cost
kbtu/$

Energy 

Savings 

(kbtu)

Incremental 

Cost
kbtu/$

Energy 

Savings (kbtu)

Incremental 

Cost
kbtu/$

Walls 8100 1,019.07$        7.9 - - - 6467 307.80$            21.0

Attic 167 95.65$              1.7 467 165.93$            2.8 - - -

Lights 933 13.33$              70.0 633 13.33$              47.5 533 13.33$               40.0

ACH 9567 855.44$           11.2 16067 855.44$            18.8 22367 855.44$            26.1

Windows 4300 349.26$           12.3 1500 216.98$            6.9 2000 216.98$            9.2

Duct Leakage 3900 320.79$           12.2 5167 320.79$            16.1 7433 320.79$            23.2

Eqp Sizing (166.47)$          (62.33)$             (62.33)$             

Total 25300 2,487.07$        10.2 23400 1,510.15$        15.5 37467 1,652.02$         22.7

Zone 3 Zone 5 Zone 6

Measure

 

Weighting factors 
Simulations were conducted in one weather location per climate zone. Simulation results from 

individual climate zones were weighted based on new residential building permit data for the 

years 2008-20092. Table 16 shows the shares of state-wide construction listed by IECC climate 

zone. Notice climate zone five claims 70% of new construction for the state. 

Table 17 lists weighting factors by percentage of single family and multi-family homes built in 

Utah3.  

 
Table 16- Housing Start Shares by Climate Zone 

Climate Zone 

Percentage of 
Building 
Permits 

3 9.13% 

5 70.5% 

6 20.33% 
 
 
 

                                                           
2
 Most recent available building permit information was gathered from the state sample generator at 

www.energycode.pnl.gov. Data is averaged for the years 2008 and 2009. 
3
 Data from http://www.realestatenewsutah.com/news/utahs-improving-home-building-sector-26128 for 

the year of 2009. 
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Table 17- Building Type Shares (percent) 

Building Type Weighting Factor 
(percent) 

Single Family 73% 

Multifamily 27% 
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Appendix  
 

Table 18 - Final Results Summary by SQFT 

Zone 3 Zone 5 Zone 6

Incremental Cost/ SqFt 1.13$          0.69$              0.75$          

Savings/ SqFt 0.12$          0.10$              0.15$          

Simple Payback 9.25 7.17 5.13

Total Simple Payback 

(Weighted) 6.88  

Table 19 - Single Family Housing Incremental Cost/SQFT 

Zone 3 Zone 5 Zone 6

Inc Cost 1.05$          0.70$              0.79$          

Savings 0.13$          0.10$              0.16$          

Weight 0.09 0.71 0.2

Wtd Cost 0.09$          0.50$              0.16$          

Wtd Savings 0.01$          0.07$              0.03$          

Payback 6.56  

Table 20 – Multi-Family Housing Incremental Cost/SQFT 

Zone 3 Zone 5 Zone 6

Inc Cost 1.35$          0.66$              0.66$          

Savings 0.10$          0.08$              0.12$          

Weight 0.09 0.71 0.2

Wtd Cost 0.12$          0.47$              0.13$          

Wtd Savings 0.01$          0.06$              0.02$          

Payback 7.74  
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Table 21 - Heating Load (kBtu) 

IECC 2009 IECC 2012 IECC 2009 IECC 2012 IECC 2009 IECC 2012

Single Family Slab 46.40 29.70 43.80 29.60 44.10 28.40

Single Family Basement 56.30 35.50 56.30 38.00 56.50 36.40

Townhouse 27.40 17.50 25.40 17.80 25.60 16.60

Climate Zone

3 5 6

 
 

Table 22 - Heating Size (kBtu) 

IECC 2009 IECC 2012 IECC 2009 IECC 2012 IECC 2009 IECC 2012

Single Family Slab 48 32 48 32 48 32

Single Family Basement 64 48 64 48 64 48

Townhouse 32 32 32 32 32 32

Climate Zone

3 5 6
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Figure 7 - Building Takeoffs - Townhouse

Name

Company

Phone Number

Would you like your pricing information kept confidential?  (Y / N)

Climate Zone 3 Roof u-value SHGC Wall

IECC 2009 R-30 0.5 0.3 R-13

IECC 2012 R-38 0.35 0.25 R-20 or R-13 w/R-5 continuous

IECC 2012 (UA tradeoff) R-30 0.32 0.25 R-20 or R-13 w/R-5 continuous

Climate Zone 5 Roof u-value SHGC Wall

IECC 2009 R-38 0.35 N/A R-20 or R-13 w/R-5 continuous

IECC 2012 R-49 0.32 N/A R-20 or R-13 w/R-5 continuous

Climate Zone 6 Roof u-value SHGC Wall

IECC 2009 R-49 0.35 N/A R-20 or R-13 w/R-5 continuous

IECC 2012 R-49 0.32 N/A R-20 w/ R-5 cont OR R-13 w/R-10 cont

ROOF

Sqft $/sqft Total Price

Sqft of R-30 insulation 940 $ $

Sqft of R-38 insulation 940 $ $

Sqft of R-49 insulation 940 $ $

EXTERIOR WALLS 

(ABOVE GRADE)

Sqft $/sqft Total Price

Sqft R-13 wall insulation 2,486 $ $

Sqft R-20 wall insulation 2,486 $ $

Sqft R-13 w/ R-5 exterior rigid 

foamboard 2,486 $ $

Sqft R-20 w/ R-5 exterior rigid 

foamboard 2,486 $ $

Sqft R-13 w/ R-10 exterior rigid 

foamboard 2,486 $ $

# Studs $/Stud Total Price

# of 8' wall studs (2x4) 331 $ $

# of 8' wall studs (2x6) 331 $ $

Worksheet Instructions

IECC 2012 has more stringent construction requirements than IECC 2009.  To help assess the cost impact of building to either of 

these, we have attached simple blueprints for a single family dwelling, and a townhouse.  The attached worksheet lists 

differences likely to impact the cost of construction.  Please fill in the estimated cost of each measure. 

The worksheet is divided into four sections: Roof, Exterior Walls, Miscellaneous and Windows.  Each section contains a list of 

construction requirements, with an accompanying table.  The table is for ease of calculation.  If you do not wish to provide a 

unit price, simply fill in the total price.  Please provide pricing for as many scenarios as possible.  

Please email (jcrockett@nexant.com) or fax completed worksheets (801-266-4786, attn:  IECC Code Study), prior to close of 

business, Friday, June 17th.  Worksheets received after this date might not be included in the study.

Windows

Comments

Comments

Comments

 



 

21 
 

Misc Other

Cost to perform Blower Door Test (2012 

code requirement $

Cost to achieve 7 ACH or less (2009 

requirement) $

Cost to achieve 3 ACH or less (2012 

requirement) $

Added cost of ducted returns (if 

applicable) $

(wall cavity cannot be used for return air under 2012)

32 CFL plus 32 incandescent light bulbs $

48 CFL plus 16 incandescent light bulbs $

(IECC 2012 requires 75% off light bulbs to be high efficacy

   instead of 50% under 2009)

Comments

NOTE:  All windows are vinyl sliders

WINDOWS 0.5 u-value, 0.3 SHGC

Quantity $ each Total

4'x3' 5

2'x2' 1

8"x5' 2

4'x2' 2

7'x6' 1

5'x4' 1

0.35 u-value, 0.25 SHGC

Quantity $ each Total

4'x3' 5

2'x2' 1

8"x5' 2

4'x2' 2

7'x6' 1

5'x4' 1

0.35 u-value, SHGC N/A

Quantity $ each Total

4'x3' 5

2'x2' 1

8"x5' 2

4'x2' 2

7'x6' 1

5'x4' 1

0.32 u-value, SHGC N/A

Quantity $ each Total

4'x3' 5

2'x2' 1

8"x5' 2

4'x2' 2

7'x6' 1

5'x4' 1
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Figure 8- Building Takeoffs - House 

Name

Company

Phone Number

Would you like your pricing information kept confidential?  (Y / N)

Climate Zone 3 Roof u-value SHGC Wall

IECC 2009 R-30 0.5 0.3 R-13

IECC 2012 R-38 0.35 0.25 R-20 or R-13 w/R-5 continuous

Climate Zone 5 Roof u-value SHGC Wall

IECC 2009 R-38 0.35 N/A R-20 or R-13 w/R-5 continuous

IECC 2012 R-49 0.32 N/A R-20 or R-13 w/R-5 continuous

Climate Zone 6 Roof u-value SHGC Wall

IECC 2009 R-49 0.35 N/A R-20 or R-13 w/R-5 continuous

IECC 2012 R-49 0.32 N/A R-20 w/ R-5 cont OR R-13 w/R-10 cont

ROOF

Sqft $/sqft Total Price

Sqft of R-30 insulation 1,391 $ $

Sqft of R-38 insulation 1,391 $ $

Sqft of R-49 insulation 1,391 $ $

EXTERIOR WALLS 

(ABOVE GRADE)

Sqft $/sqft Total Price

Sqft R-13 wall insulation 2,231 $ $

Sqft R-20 wall insulation 2,231 $ $

Sqft R-13 w/ R-5 exterior rigid foamboard 2,231 $ $

Sqft R-13 w/ R-10 exterior rigid foamboard 2,231 $ $

Sqft R-20 w/ R-5 exterior rigid foamboard 2,231 $ $

# Studs $/Stud Total Price

# of 8' wall studs (2x4) 517 $ $

# of 8' wall studs (2x6) 517 $ $

Worksheet Instructions

IECC 2012 has more stringent construction requirements than IECC 2009.  To help assess the cost impact of building to either of 

these, we have attached simple blueprints for a single family dwelling, and a townhouse.  The attached worksheet lists 

differences likely to impact the cost of construction.  Please fill in the estimated cost of each measure. 

The worksheet is divided into four sections: Roof, Exterior Walls, Miscellaneous and Windows.  Each section contains a list of 

construction requirements, with an accompanying table.  The table is for ease of calculation.  If you do not wish to provide a unit 

price, simply fill in the total price.  Please provide pricing for as many scenarios as possible.  

Please email (jcrockett@nexant.com) or fax completed worksheets (801-266-4786, attn:  IECC Code Study), prior to close of 

business, Friday, June 17th.  Worksheets received after this date might not be included in the study.

Windows

Comments

Comments

Comments
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Misc Other

Cost to perform Blower Door Test (2012 code 

requirement $

Cost to achieve 7 ACH or less (2009 

requirement) $

Cost to achieve 3 ACH or less (2012 

requirement) $

Added cost of ducted returns (if applicable) $

(wall cavity cannot be used for return air under 2012)

24 CFL plus 24 incandescent light bulbs $

36 CFL plus 12 incandescent light bulbs $

(IECC 2012 requires 75% off light bulbs to be high efficacy

   instead of 50% under 2009)

Comments

NOTE:  All windows are vinyl sliders

WINDOWS 0.5 u-value, 0.3 SHGC

Quantity $ each Total

4'x6' 2

4'x3' 1

3'x5' 7

3'x4' 2

5'x4' 1

4'x4' 3

4'x1' 1

4'x2' 2

4'x5' 4

0.35 u-value, 0.25 SHGC

Quantity $ each Total

4'x6' 2

4'x3' 1

3'x5' 7

3'x4' 2

5'x4' 1

4'x4' 3

4'x1' 1

4'x2' 2

4'x5' 4

0.35 u-value, SHGC N/A

Quantity $ each Total

4'x6' 2

4'x3' 1

3'x5' 7

3'x4' 2

5'x4' 1

4'x4' 3

4'x1' 1

4'x2' 2

4'x5' 4

0.32 u-value, SHGC N/A

Quantity $ each Total

4'x6' 2

4'x3' 1

3'x5' 7

3'x4' 2

5'x4' 1

4'x4' 3

4'x1' 1

4'x2' 2

4'x5' 4
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Figure 9- Multi Family Architectural Plans 
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Figure 10- Single Family Architectural Plans 
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Table 23 - Building Inputs Multi-Family 

Energy Code / Climate Zone IECC 2009 CZ 3 IECC 2012 CZ 3 IECC 2009 CZ 5 IECC 2012 CZ 5 IECC 2009 CZ 6 IECC 2012 CZ 6

Building Type 2 1/2 Story 2 1/2 Story 2 1/2 Story 2 1/2 Story 2 1/2 Story 2 1/2 Story

Conditioned Basement No No No No No No

Foundation Slab Slab Slab Slab Slab Slab

Number of Bedrooms 3 3 3 3 3 3

Conditioned Floor Area 1768 1768 1768 1768 1768 1768

First Level Area 300.56 300.56 300.56 300.56 300.56 300.56

Second Level Area 707.2 707.2 707.2 707.2 707.2 707.2

Third Level Area 760.24 760.24 760.24 760.24 760.24 760.24

Ceiling Height 8.1 8.1 8.1 8.1 8.1 8.1

% Valuted Ceiling 100% 100% 100% 100% 100% 100%

% Floor Area Above Garage 58% 58% 58% 58% 58% 58%

Cooling Equipment Size 1.5 tons 1.5 tons 1.5 tons 1.5 tons 1.5 tons 1.5 tons

Cooling Equipment SEER 13 13 13 13 13 13

Heating Equipment Size 32kbtu 32kbtu 32kbtu 32kbtu 32 kbtu 32kbtu

Heating Equipment Efficiency 80% 80% 80% 80% 80% 80%

Water Heater Size 40 Gal 40 Gal 40 Gal 40 Gal 40 Gal 40 Gal

Water Heater EF 0.62 0.62 0.62 0.62 0.62 0.62

Ceiling Insulation R-30 R-38 R-38 R-49 R-49 R-49

Above Grade Wall Insulation R-13 R-13+5ci R-13+5ci R-13+5ci R-13+5ci R-13+10ci

Foundation Wall Insulation n/a n/a n/a n/a n/a n/a

Slab Insulation none none R-10 R-10 R-10 R-10

Floor Insulation R-19 R-19 R-30 R-30 R-30 R-30

Window Sq Ft 140.7 140.7 140.7 140.7 140.7 140.7

Window U-Value 0.5 0.35 0.35 0.32 0.35 0.32

Window SHGC 0.3 0.25 0.4 0.4 0.4 0.4

Door Type R-2 R-3 R-3 R-3 R-3 R-3

Infiltration  ACH@50Pa 7 3 7 3 7 3

% Duct Located in Attic 33% 33% 33% 33% 33% 33%

Duct Insulation R-8 R-8 R-8 R-8 R-8 R-8

Duct Leakage to Outside 8 cfm/100 SqFt 3 cfm/100 SqFt 8 cfm/100 SqFt 3 cfm/100 SqFt 8 cfm/100 SqFt 3 cfm/100 SqFt

Lighting 50% CFL 75% CFL 50% CFL 75% CFL 50% CFL 75% CFL

Multi-Family Home Building Inputs
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Table 24-Building Inputs Single-Family with Slab-On-Grade 

Energy Code / Climate Zone IECC 2009 CZ 3 IECC 2012 CZ 3 IECC 2009 CZ 5 IECC 2012 CZ 5 IECC 2009 CZ 6 IECC 2012 CZ 6

Building Type 2 Story 2 Story 2 Story 2 Story 2 Story 2 Story

Conditioned Basement No No No No No No

Foundation Slab on Grade Slab on Grade Slab on Grade Slab on Grade Slab on Grade Slab on Grade

Number of Bedrooms 4 4 4 4 4 4

Conditioned Floor Area 2409 2409 2409 2409 2409 2409

First Level Area 1204.5 1204.5 1204.5 1204.5 1204.5 1204.5

Second Level Area 1204.5 1204.5 1204.5 1204.5 1204.5 1204.5

Third Level Area n/a n/a n/a n/a n/a n/a

Ceiling Height 9 9 9 9 9 9

% Valuted Ceiling 10% 10% 10% 10% 10% 10%

% Floor Area Above Garage 0% 0% 0% 0% 0% 0%

Cooling Equipment Size 3 ton 2.0 ton 2.5 ton 2.0 ton 2.0 ton 2.0 ton

Cooling Equipment SEER 13 13 13 13 13 13

Heating Equipment Size 48 kbtu 32 kbtu 48 kbtu 32 kbtu 48 kbtu 32 kbtu

Heating Equipment Efficiency 80% 80% 80% 80% 80% 80%

Water Heater Size 50 Gal 50 Gal 50 Gal 50 Gal 50 Gal 50 Gal

Water Heater EF 0.62 0.62 0.62 0.62 0.62 0.62

Ceiling Insulation R-30 R-38 R-38 R-49 R-49 R-49

Above Grade Wall Insulation R-13 R-13+5ci R-13+5ci R-13+5ci R-13+5ci R-13+10ci

Foundation Wall Insulation n/a n/a n/a n/a n/a n/a

Slab Insulation none none none none none none

Floor Insulation R-19 R-19 R-19 R-19 R-19 R-19

Window Sq Ft 274 274 274 274 274 274

Window U-Value 0.5 0.35 0.35 0.32 0.35 0.32

Window SHGC 0.3 0.25 0.4 0.4 0.4 0.4

Door Type R-2 R-3 R-3 R-3 R-3 R-3

Infiltration  ACH@50Pa 7 3 7 3 7 3

% Duct Located in Attic 33% 33% 33% 33% 33% 33%

Duct Insulation R-8 R-8 R-8 R-8 R-8 R-8

Duct Leakage to Outside 8 cfm/100 SqFt 3 cfm/100 SqFt 8 cfm/100 SqFt 3 cfm/100 SqFt 8 cfm/100 SqFt 3 cfm/100 SqFt

Lighting 50% CFL 75% CFL 50% CFL 75% CFL 50% CFL 75% CFL

Single Family Home with Slab on Grade Inputs
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Table 25- Building Inputs for Single-Family with Heated Basement 

Energy Code / Climate Zone IECC 2009 CZ 3 IECC 2012 CZ 3 IECC 2009 CZ 5 IECC 2012 CZ 5 IECC 2009 CZ 6 IECC 2012 CZ 6

Building Type 2 Story 2 Story 2 Story 2 Story 2 Story 2 Story

Conditioned Basement Yes Yes Yes Yes Yes Yes

Foundation Cond Basement Cond Basement Cond Basement Cond Basement Cond Basement Cond Basement

Number of Bedrooms 4 4 4 4 4 4

Conditioned Floor Area 3522 3522 3522 3522 3522 3522

First Level Area 1162.26 1162.26 1162.26 1162.26 1162.26 1162.26

Second Level Area 1197.48 1197.48 1197.48 1197.48 1197.48 1197.48

Basement Level Area 1162.26 1162.26 1162.26 1162.26 1162.26 1162.26

Ceiling Height 9 9 9 9 9 9

% Valuted Ceiling 10% 10% 10% 10% 10% 10%

% Floor Area Above Garage 0% 0% 0% 0% 0% 0%

Cooling Equipment Size 4.0 ton 3.0 ton 3.0 ton 2.5 ton 3 ton 3 ton

Cooling Equipment SEER 13 13 13 13 13 13

Heating Equipment Size 64 kbtu 48 kbtu 64 kbtu 48 kbtu 64 kbtu 48 kbtu

Heating Equipment Efficiency 80% 80% 80% 80% 80% 80%

Water Heater Size 50 Gal 50 Gal 50 Gal 50 Gal 50 Gal 50 Gal

Water Heater EF 0.62 0.62 0.62 0.62 0.62 0.62

Ceiling Insulation R-30 R-38 R-38 R-49 R-49 R-49

Above Grade Wall Insulation R-13 R-13+5ci R-13+5ci R-13+5ci R-13+5ci R-13+10ci

Foundation Wall Insulation n/a n/a n/a n/a n/a n/a

Slab Insulation none none none none none none

Floor Insulation R-19 R-19 R-19 R-19 R-19 R-19

Window Sq Ft 369 369 369 369 369 369

Window U-Value 0.5 0.35 0.35 0.32 0.35 0.32

Window SHGC 0.3 0.25 0.4 0.4 0.4 0.4

Door Type R-2 R-3 R-3 R-3 R-3 R-3

Infiltration  ACH@50Pa 7 3 7 3 7 3

% Duct Located in Attic 33% 33% 33% 33% 33% 33%

Duct Insulation R-8 R-8 R-8 R-8 R-8 R-8

Duct Leakage to Outside 8 cfm/100 SqFt 3 cfm/100 SqFt 8 cfm/100 SqFt 3 cfm/100 SqFt 8 cfm/100 SqFt 3 cfm/100 SqFt

Lighting 50% CFL 75% CFL 50% CFL 75% CFL 50% CFL 75% CFL

Single Family Home with Heated Basement Inputs
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