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Introduction 



What is BCAP? 

 The Building Codes Assistance Project (BCAP) is an 

ongoing initiative of the Alliance to Save Energy, a 

nonprofit organization that promotes energy efficiency 

worldwide through research, education and advocacy. 

 BCAP strives to be the premier resource for energy code 

support, coordination, technical assistance, news, and 

information. 

 

 



Our Mission 

 Our mission is to reduce the energy consumed in the 

construction and operations of buildings by working 

with national, state, and local governments and other 

stakeholders to promote the adoption and 

implementation of building codes and standards. 

 



Online Code Environment & Advocacy Network 
www.energycodesocean.org  

• An online portal of building 
energy code resources, best 
practices, tools, news, and 
more 

• All of BCAP’s work is kept on 
the site 

• Other organizations and 
individuals encouraged to 
upload resources and work, 
comment and participate in 
discussions 

• Site maintained by BCAP Launch OCEAN> 

http://www.energycodesocean.org/�
http://energycodesocean.org/�


Role of Cost 
Analyses in 

Adoption Support 



On-Location, Customizable Adoption Support 

• Attend and testify at code 
hearings 

• Customize adoption 
support materials for a 
state or municipality 

• Coordinate with local 
stakeholders 

• Bring national perspective 
and best practices to local 
situations 



But What Does It Cost? 
• Probably the most common question received 

from stakeholders ranging from policymakers 
to building industry professionals 

• Confined to residential sector mostly, but DOE 
is starting a commercial cost analysis project 

• Local estimates often have range wildly 
• Concerns that the added cost of complying 

with the IECC will price people out of the 
market, especially first-time homebuyers. 

• BCAP: We know the energy code saves $, we 
just have to document and explain it 



BCAP Incremental 
Cost Analysis for 

the IECC 



Project Goals 
• Provide 2009 and/or 2012 IECC 

Incremental Cost Analysis for as 
many states and key cities as 
possible  

• Create a accurate, detailed, and 
persuasive analysis that will 
support code adoption at the state 
and local levels 

• Help stakeholders counter 
misinformation with easy-to-
understand resources 



Project Funding 

• Energy Foundation 
• Energy Efficient Codes 

Coalition (EECC) 
• Analyses on request; 

Prioritize states or cities 
expressing interest in 
adopting updated IECC 
versions 



Project Staff 
• John Miller (project lead and inspiration) 
• Mike DeWein (technical determinations, God-

fatherly guidance) 
• Mark Lessans (technical assistance, graphic 

design for two-page handouts, resources, and 
webpage layout) 

 
• Maureen Guttman, Cosimina Panetti, and 

Jeff Harris (oversight, strategy, deployment) 
• Paul Bostrom (data analysis, fit, and finish) 
• Seul Rhee (assisted production of two-page 

handout s & other graphic resources) 
• Abi Kallushi (assisted on graphic presentation 

of two-pagers) 
• Nils Petermann (windows data) 



Prototype House 



Establishing a Prototype House 
• Attempt to be 

representative of new 
residential 
development in the 
area of investigation 

• But also consistent 
with characteristics in 
the average home 
nationwide to allow for 
comparability 



Prototype House Dimensions 
• 2,400 square feet 

(approximate size of 
average new house 
nationwide) 

• 30 feet wide by 40 feet 
long 

• Two stories above grade 
(a 1,200 square foot 
basement can also be 
added depending on the 
area) 



Choose an Area to Investigate 



Then… a Process in 3 Steps 

1.Energy Savings Analysis 
2.Construction Cost Analysis 
3.Financing & Mortgage 

Payback 



Step 1: Energy 
Savings Analysis 



Establish a Code Baseline 

• At the time of this analysis, Kansas City 
enforced the 2006 IECC 

• We assume a baseline home that exactly 
meets the requirements of the 2006 IECC. 

• Also, although we err on the side of good 
building practice, in an effort to be 
conservative we have included some 
incremental costs that may not be 
necessary.  



Identify Changes Between Codes 

• Ceiling insulation: R-38  R-49 
• Wall insulation: R-13  R-20 or R-13+5 
• Window upgrades to lower U-factor 
• Attic hatch or door sealed and insulated 
• Bathroom ventilation fan upgrades 



Identify Changes Between Codes 

• Add programmable thermostats 
• Improved home air sealing 
• Blower door and duct blaster testing 
• Insulated hot water pipes 
• High efficacy lighting fixtures: 0%75% 
• Upgrading from panned to “hard ducted” 

return ducts. 



Energy Savings Modeling 
• Modeled by ICF International 

(ICFI)  
• International energy consulting 

firm with extensive experience in 
the use of hourly building energy 
simulation software 

• Estimate energy performance and 
energy savings of alternative 
building codes and design 
concepts.  
 



Modeling by ICFI Beacon 
• ICFI’s Building Energy Analysis Console™ 

(Beacon) energy modeling platform 
• Hourly simulation model that using DOE-2 

EnergyPlus, summarizes building performance 
in terms of estimated annual energy costs  

• Both the existing 2006 IECC and the new 2012 
IECC codes allow a builder to choose among a 
number of alternatives to comply with the code.  

• In this case, ICFI conservatively chose to 
compare the results from the prescriptive path 
of each version of the code.  



Modeling by ICFI Beacon 
• Costs based on long-term average 

weather conditions in a given climate 
zone (city)  

• State-level energy price data from 
DOE’s EIA, updated monthly 

• Estimates energy consumption by end-
use, fuel type, electricity peak demand, 
and air conditioner size in each 
prototype home. 



Some Assumptions Likely Understate Savings 

• We assume energy prices will remain 
constant over the full 30-year mortgage 
term.  

• A down payment smaller than 20% would 
reduce the breakeven point.  

• Energy savings are calculated from 
prescriptive measures only.  

• HVAC downsizing estimation rounded 
down to the nearest half-ton.  



Step 2: 
Construction Cost 

Analysis 



Main Information Source: RS Means 

• Use well-regarded RS Means 
Contractor’s Pricing Guide to 
approximate actual costs of 
new home construction. new 
home construction.  

• Known to be conservative; 
useful for this analysis because 
all estimated construction costs 
are inclusive of material costs, 
labor, contractor overhead, 
profit, and location 
 



Other Information Sources 

• Major industry suppliers (Lowe’s, Home 
Depot) 

• Building industry experts 
• Interviews with local homebuilders in 

the area being investigated. 
• Fenestration data from the Efficient 

Windows Collaborative (EWC) 
 
 



Estimated Incremental Cost Tables 
• Use well-regarded RS Means 

Contractor’s Pricing Guide to 
approximate actual costs of new home 
construction. new home construction.  

• Known to be conservative; useful for 
this analysis because all estimated 
construction costs are inclusive of 
material costs, labor, contractor 
overhead, profit, and location 
 



Results for 2012 IECC – Kansas City 

• Energy cost savings: 
$621 per year 

• Net incremental 
costs: Range from 
$1,460 to $2,293 
(depending on which 
wall construction 
type is selected) 



Results for 2012 IECC – Kansas City 

• The “simple payback” for these costs 
would range from 2.4 to 3.7 years (or 
28 to 44 months)… 

• …But homebuyers would not actually 
pay thousands of dollars up front and 
wait years to recoup their investment 

• >>> Is there a better, more accurate 
way to express how consumers pay for 
this and how much their wallets benefit? 



Some Assumptions Likely Overstate Costs 

• The well-regarded RS Means is known  as a cost 
estimator that – if anything – overstates costs 

• Model home exactly meets jurisdiction’s existing energy 
code (i.e., builders do not exceed the energy code) 

• Additional cost savings could be obtained by 
downsizing heating equipment, but our analyses do not 
attempt to calculate those savings.  

• Energy savings are calculated from prescriptive 
measures only.  

• Some incremental costs included for upgrades that may 
not be necessary (e.g. hard ducted return air) 



Step 3: Financing & 
Mortgage Payback 



Mortgage Payback: Assumptions 

• Mortgage Term: 30 years 

• Down Payment: 20%  

• Interest Rate: 4.03% (based on current 
national average) nationwide interest rate 
of 4.03%.  

• With a lower down payment—such as 10% 
down or less—consumers will break even 
on their investment even sooner. 



Mortgage Payback: Results 
• Additional down payment amount: $292 to $459  

• Additional monthly mortgage cost: $5.55 to $8.72.  

• Breakeven point: 7 months to 11 months  

• Annual profit after breakeven: $516 to $544 

• 30-year net energy savings: $15,033 to $16,338 

 



Resource:  Fact Sheet Handout 



Resource: Fact Sheet Handout 



Resource: Detailed Memo 

Link to 2012 IECC Kansas City Memo > 

Link to 2012 IECC Kansas City Fact Sheet > 

http://energycodesocean.org/resource/kansas-city-2012-iecc-incremental-cost-memo�
http://energycodesocean.org/resource/2012-iecc-incremental-cost-payback-kansas-city-missouri�


BCAP 2012 IECC Analysis Homepage Link  > 

http://energycodesocean.org/incremental-cost-analysis�


• Over a number of years, BCAP has also 
completed memos and fact sheets for 28 
states upgrading to the 2009 IECC.  

• As of January 1, 2013: 14 of those states 
will have adopted and implemented 
residential codes based on the 2009 IECC. 
 

State Weighted Average 
Incremental Cost 

 Median Energy 
Savings 

Mortgage 
Payback 
(Months) 

BCAP 2009 IECC Analysis Homepage Link > 

Weighted National 
Average   $ 840.77  $ 243.37 Avg: 10.25 

months 

http://energycodesocean.org/2009-iecc-incremental-cost-analysis�


Other National 
Cost Analyses 



DOE Cost-Effectiveness Study Link > 
• Study covering the 2009 and 2012 

IECC for new single- and multi-family 
homes against 2006 IECC baseline 
taking state-specific code 
amendments into consideration. 

• National Cost Analysis: An overview 
of cost-effectiveness by climate zone 

• State-level analyses for 43 states 
and DC 

http://www.energycodes.gov/development/residential/iecc_analysis�


DOE Cost-Effectiveness Study Link > 
• Uses a life-cycle approach, 

balancing first costs against 
longer-term energy savings 
over the life of the home.  

• Energy analysis is conducted 
using the DOE EnergyPlus™ 
software.  

http://www.energycodes.gov/development/residential/iecc_analysis�


Two Analyses – Similar Results 



NAHB Cost-Effectiveness Study Link> 
• 2006 IECC baseline vs. 2009 

IECC and 2012 IECC 

• Standard Reference House 
and methodology developed 
by NAHB Research Center’s 
2008 and 2009 Annual Builder 
Practices Survey (ABPS)  

http://reca-codes.org/PDF/NAHB 2012 IECC Cost Effectiveness Analysis.pdf�


NAHB Cost-Effectiveness Study Link> 
• Eight representative 

cities for each 
climate zone studied 

• Roughly comparable 
energy savings 
figures 

• Significantly higher 
cost figures than 
BCAP or DOE 
studies 

• Simple payback 
method used 

 

http://reca-codes.org/PDF/NAHB 2012 IECC Cost Effectiveness Analysis.pdf�


The NAHB Conundrum 
• NAHB Resolution Approved 5/29/2009: 

– Simple payback of 10 Years (NAHB Policy) 
won’t be enough to achieve 30% 

– NAHB supports 2012 IECC that increases 
residential energy efficiency requirements 
by 30% above the 2006 edition 

• NAHB cost-effectiveness study:  2012 
IECC has 10.4 year simple payback 

 



Conclusions 
• Updated energy code requirements >> 

create a modest increase in first cost of new 
homes 

• However >> Homeowners will enjoy the 
benefits of a more efficient home over the 
lifetime of the building 

• Benefits >> Lower utility costs, quieter & 
more comfortable homes 

• Energy prices WILL go up >> The savings 
will be higher than BCAP estimates 
 



Questions? 
Paul Karrer 

Project Manager – National Advocacy 
 

202-530-4347 
pkarrer@ase.org 

 
www.energycodesocean.org    

mailto:pkarrer@ase.org�
http://www.energycodesocean.org/�
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