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Impact: State Government: Yes  
  Local Government: Yes  
  Substantial Impact: Yes 
  Federal Government: No 
  Small Businesses: Yes 
 
Purpose:  

The North Carolina Energy Conservation Code (NCECC) is a model code that regulates 
minimum energy conservation requirements for new buildings. The NCECC addresses energy 
conservation requirements for all aspects of energy uses in both commercial and residential 
construction, including heating and ventilating, lighting, water heating, and power usage for 
appliances and building systems.  
 The NCECC is a design document. For example, before one constructs a building, the 
designer must determine the minimum insulation R-values and fenestration U-factors for the 
building exterior envelope. Depending on whether the building is for residential use or for 
commercial use, the NCECC sets forth minimum requirements for exterior envelope insulation, 
window and door U-factors and SHGC ratings, duct insulation, lighting and power efficiency, 
and water distribution insulation. 
 In 2008 North Carolina received a contract from the U.S. Department of Energy with a 
target that the state would develop an energy conservation code that is at least 30% more energy 
efficient than the 2006 International Energy Conservation Code (IECC).  (See Appendix A)  
Appalachian State University and Mathis Consulting (The Project Team) used the 2009 IECC as 
the base document to move forward proposals to that end.  After conducting a large number of 
energy modeling runs and economic analyses, the Project Team recommended a package of 
improvements to the NC Building Code Council’s ad hoc and standing committees.  The 
committees debated many of the provisions resulting in some modifications.  The committee 
recommendations were then moved forward to the NC Building Code Council for approval.  
 Because of significant opposition expressed by the NC Home Builders Association 
during the public comment period and at the meetings of the NC Building Code Council, the 
proposed minimum efficiency requirements for one- and two- family dwellings and townhouses 
were reduced through compromise to be approximately 10%-15% more energy efficient than the 
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2006 IECC. The 10%-15% energy use reductions are representative of the efficiency 
improvements required by the 2009 IECC that was used as the basis for the 2012 NCECC.  The 
original 30% proposal in the 2012 NCECC is roughly equivalent to the energy improvements of 
the 2012 IECC.  The 30% efficiency improvement recommendations for the commercial 
construction remained intact. 
 The 2012 NC Energy Conservation Code & Residential Energy Provisions are available 
at: http://www.ncdoi.com/OSFM/Engineering/BCC/engineering_bcc_ah_minutes.asp 
 
Impact: 
 The changes to the NC Energy Conservation Code are not likely to create an impact on 
federal government buildings. The State would incur costs related to creating a curriculum for 
training Code Officials, contractors, and designer. These costs would be offset, however, by a 
grant received from the Federal government to achieve energy use reductions in new buildings. 
Local governments would incur additional costs from including energy efficient features in their 
new buildings, but would also see savings on energy costs as a result. Local governments would 
also incur some minimal costs related to obtaining additional copies of the new code. 
 Contractors and the commercial building owners/ homeowners would feel the bigger 
impact of these changes. While contractors would not incur energy saving related benefits, they 
might be able to pass some of the additional costs to the building owners. The private sector is 
expected to incur a 1.4%-2.2% increase in construction costs for commercial buildings, or about 
$18,000-$190,000 per building, depending on the type of building. Their annual energy savings 
are estimated at $900-$14,700, depending on building type. The net present value of costs for 
energy use reductions in residential buildings over a 10-year period is expected to be $480-
$1,160 million. The net present value of energy cost savings over a 10-year period would be 
$335-$460 million. Note that while costs are one-time increases, the benefits occur over a 
number of years, so the full benefits from a reduction in energy use in a home are not captured 
by the 10-year net present value of benefits. The impact on the different parties involved is 
further detailed below. 
 
Federal Government:  

The State of North Carolina received Federal Stimulus money based on development and 
implementation of an Energy Conservation Code that provides 30% energy improvement over 
the 2006 IECC.  The funds were awarded in the form of stimulus for economic recovery 
(www.recovery.gov, Commerce $152,000,000, Energy $1,021,000,000) and energy grants for 
Code development and training ($500,000).  Training is aimed at all sectors of construction 
including Code Officials, Contractors and Designers.  The State Energy Office will be required 
to show 90% compliance with these improved efficiencies in 2017.  Failure to comply with 
changes resulting in 30% additional savings could result in repayment of funds to the Federal 
Government or withholding of future funds.   

Federal buildings in North Carolina would not be affected by the Code changes as they 
are not required to comply with State requirements.  However, most Federal branches do follow 
local laws as a matter of policy, so some cost increases associated with increased energy 
efficiency may be expected.  It is unknown how many federal buildings are planned in North 
Carolina for the upcoming years making cost estimation difficult. 
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State Government:  
The impact on State Government would be minimal and would mostly come from 

training Code Officials, contractors, and designers. The state would incur some costs from 
making free copies of the code available to local governments. These costs would be covered by 
federal funds that were awarded to the state in the form of stimulus for economic recovery (see 
section above) and energy grants for Code development and training ($500,000).  

The Code Officials Qualification Board would be tasked with developing the curriculum 
for the Code Official training, which would continue to take place through the existing 
Community College programs meant to train Code Officials on the latest requirements. The 
federal grant would be used to cover any increases for additional training time for Code 
enforcement. The State has already contracted with the Mathis Consulting Company to organize 
trainings for contractors and designers; federal funds are also used for these purposes. 

The  proposed Code changes are not expected to affect newly constructed state-owned 
buildings because of prior legislation that placed similar requirements on both new and existing 
state buildings.  According to Session Law 2007-546 (S668) and Session Law 2008-203 
(S1946), state-owned buildings must be designed, constructed, and certified to exceed the energy 
efficiency requirements of American Society of Heating, Refrigeration, and Air Conditioning 
Engineers (ASHRAE) 90.1-2004 by 30% for new buildings, and 20% for major renovations 
(where the cost is greater than 50% of insurance and the project is greater than 20,000 square 
feet). The two session laws established several policies which will reduce the amount of energy, 
water, and other resources consumed by the State government in their buildings and facilities.  
These standards apply to all new buildings owned by the State, the University of North Carolina, 
and the North Carolina Community College system, which are larger than 20,000 gross square 
feet. To help meet the goal set in the session laws, The Department of Administration, through 
the State Energy Office, is developing a comprehensive program to help State agencies and State 
institutions of higher learning manage their consumption.  The energy consumption per gross 
square foot for all State buildings in total must be reduced by 20% by 2010, and 30% by 2015, 
based on consumption during the 2003-2004 fiscal year.  This is an overall future performance 
goal similar to the Federal requirement of achieving 90% compliance with the new energy saving 
standards in the Code by 2017, therefore the State would incur little to no additional costs from 
these Code changes. 
 
Local Government:  

The primary impact to local government would be the purchase of additional copies of 
the 2012 Code edition for enforcement (each local Code enforcement agency receives a complete 
set of NC State Building Codes at no charge).  The cost for an additional copy of the 2012 
NCECC is expected to be $27. It is difficult to estimate how many additional copies local 
governments would require. 

The impact on Code Officials who are employed by local governments is expected to be 
minimal, if any. Currently, each Code Official is required 6-hours of continuing education per 
Certificate per year, so the yearly training would cover changes to the 2012 Codes, creating no 
additional cost.  There are no expected cost increases for Code enforcement. 

The biggest impact to local governments would come from having their new buildings 
comply with the new 30% energy use reduction. The Building Code Council has no knowledge 
at the present of the number of buildings local governments plan to erect in the future, so it is 
hard to estimate the additional construction costs and energy savings local governments would 
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incur. The costs and benefits are likely to be comparable to those incurred for commercial office 
type buildings; the additional cost is likely to be about 2% of construction costs, while annual 
energy cost savings could be between 13-25% (see Mathis Consulting study in Appendix B). In 
the case that local governments would engage in building low-income housing, the costs and 
benefits would resemble more those expected for residential buildings (see section below). 
 
Private Sector Impact: 
Commercial Buildings:  The Commercial Energy Conservation Code was approved to 
reduce energy use by 30%.  This will be accomplished primarily through Code Development and 
education of Code Officials, Contractors and Designers.  While builders would bear the cost of 
the new energy efficiency measures, depending on market conditions, they would be able to pass 
at least a part of that cost onto building owners.  Given recent volatility in the construction 
industry, it is difficult to estimate the share of costs that would be borne by builders.  The 
building owners are the ones who would incur the benefits of reduced energy bills. 
 In their study provided in Appendix B, Mathis Consulting modeled a variety of business 
and mercantile uses to evaluate the costs and benefits of increased energy saving features.  The 
2006 IECC (2009 NC Energy Conservation Code) was used as the baseline for comparison. The 
energy savings are projected to exceed the cost, with a payback range of 10-to 20-years for most 
buildings.  See Table 2 below for projected costs and savings for different types of commercial 
building in the Charlotte area (in terms of 2009 dollars). 
 
Table 2. Estimates Costs and Savings for Commercial Buildings  
Type of 
Building 

Additional Cost 
(% of 
construction 
costs) 

Annual Energy 
Savings  

40-year  Savings 
at 7% discount 
rate* 

1- story small 
office building 
(5,500 square 
feet) 

$18,229  
(2.2%) 

$910 $19,708.   

Stand-alone 
retail  
(50,000 sq.f.) 

$132,728  
(1.8%) 

$14,671 $317,584 
 

3-story office 
building  
(90,000 sq.f.) 

$189,872 
(1.4%) 

$14,386 $311,430 

* Assumes an average annual increase in energy cost of about 3.7%. 
 
Residential Buildings:  The Residential Energy provisions were approved to reduce energy 
use by approximately 15%.  The builder would incur additional costs in ensuring the house meets 
the energy efficiency increase.  The homeowner cost and benefit is an increased mortgage 
payment and a decreased utility bill that results in an overall reduction in monthly expenditure in 
most scenarios.  The total payback period is estimated to range from 8-to 19-years, assuming a 
1.5% average annual energy cost increase.  Appendix C and Appendix D provide additional 
information about the energy efficiency measures assumed and the line item costs and energy 
savings. 
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 Appalachian State University in Appendix D estimates show additional cost ranging 
from $1,068 (Charlotte) to $1,512 (Raleigh) for a 1,800 square foot heated area house.  NC 
Home Builders Association estimates in Appendix E show an additional cost of $2,621 as a 
statewide maximum (based on the RBC Homes Liberty floor plan). 
 Using the higher estimate of $2,621, the monthly mortgage increase for a 30-year loan at 
5.8% is $15.38.  Using the lower estimate of $1,512, the monthly mortgage increase for the same 
loan is $8.87.  Appalachian State University estimated the energy savings between  $172 and 
$235 from a 15% energy use reduction for a 1,800-sf heated area house constructed on crawl 
space.  The payback period decreases and the annual energy savings increases as the house size 
increases. 

The following summary table for costs and savings for energy efficiency features in 
single-family residential buildings over the next 10 years is based on Global Insight forecast for 
annual housings starts in North Carolina.  Low estimates are based on a projected additional cost 
of $1,068 per house and annual savings of $172. High estimates are based on a projected 
additional cost of $2,621 per house and annual savings of $235. Costs are assumed to increase at 
an annual rate of 1.7%, while energy costs are assumed to increase at 1.5% per year. Note that 
while costs are one-time increases, benefits from the energy efficient features would be incurred 
over an extended period of time that is not fully captured by a 10-year period. 
 
Table 3. Estimates Costs and Savings for Single-Family Residential Buildings 

 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 10-yr 
NPV* 

Housing 
Starts 45,963  60,388  66,267  66,724  66,668  67,370  66,984  66,546  66,288  65,232   
Cost - Low 
(Million$) $51.63  $64.49  $70.77  $71.26  $71.20  $71.95  $71.54  $71.07  $70.80  $69.67  $479 
Savings - 
Low 
(Millions$) 

 

$7.91  $18.57  $30.59  $43.05  $55.86  $69.18  $82.82  $96.77  $111.06  $1,161 
Cost - 
High 
(Million$) $120.47  $158.28  $173.69  $174.88  $174.74  $176.58  $175.57  $174.42  $173.74  $170.97  $336 
Savings - 
High 
(Millions$) 

 

$10.80  $25.37  $41.79  $58.81  $76.33  $94.53  $113.16  $132.21  $151.74  $459 
* NPV is the net present value of costs and savings computed as of 2011 using a 7% discount rate. 
 

While the cost of building would increase as a result of this change, companies that 
provide energy efficiency related goods and services are projected to see a boost in their revenue, 
which might lead to job creation.  (According to the May 2010 study performed by the 
Appalachian State University and Mathis Consulting Company, assuming a 30% energy 
efficiency reduction for residential buildings, the changes to the code could result in 5,000-
10,000 jobs being created in the first three years.) 
 
Risks and Alternatives:  

The options available are (1) to remain at the current level of energy conservation based 
on the 2006 IECC for 0% additional energy savings, (2) to increase the level of energy 
conservation based on the 2009 IECC for 10-15% additional energy savings, or (3) to increase 
the level of energy conservation based on the 2012 IECC for 30% additional energy savings.  
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The 15% and 30% options were considered for both commercial and residential applications.  
Failure to comply with changes resulting in 30% additional savings could result in repayment of 
funds to the Federal Government or withholding of future funds; therefore option (1) was 
discarded.  

In commercial buildings, the increased initial cost would be absorbed and amortized over 
the depreciation schedule.  The building owner’s risk is that the energy payback period may 
exceed the depreciation schedule.  There were no public objections to the 30% option for 
commercial buildings. 

In privately-owned dwellings, the homeowner’s immediate utility bill reduction exceeds 
the mortgage payment increase in most scenarios. If the high efficiency residential option 
(HERO) of 30% energy reduction is pursued, the costs would increase to an estimated $2,681-
$2,766; however, the annual energy savings would also go up to $325-$392 (see Appendix D for 
more details). The HERO changes would lead to a shorter period of recouping the costs of 
energy efficient features in residential buildings. 

The Governor’s proposed energy tax credit might further reduce both the initial cost and 
the payback period.  Since the credit is subject to legislative approval, it is unclear whether it 
would move forward.  The contractor objections were based on the risks of profit loss if the 
appraisal does not justify an increase in the approved mortgage amount. 

The numbers presented in the residential buildings section above assume a constant rate 
of increase in energy savings for commercial and residential buildings, as well as a constant rate 
of increase in residential building costs. Given especially the volatility in energy prices, these 
assumptions could be over- or underestimating the period for recouping the increase cost from 
energy efficient features in new buildings. 

Another uncertainty related to the numbers presented above is that these numbers assume 
the regulated community will comply with all the changes in the code and therefore the energy 
efficiency savings would be incurred.  This assumption can lead to costs and savings being 
overestimates, since perfect compliance is rare.  Also, given that NC is supposed to show a 
compliance of 90% by 2020, this creates an extra risk if federal funding is withheld for not 
reaching the goal. 
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Appendix A: 
“Development and Implementation of an Improved Energy Code for North Carolina,” Mathis 
Consulting Company, June 8, 2009. 
 
Appendix B: 
“Development and Implementation of an Improved Energy Code for North Carolina – 
Commercial Efficiency Upgrades,” Appalachian State University Energy Center and Mathis 
Consulting Company, October 7, 2009. 
 
Appendix C: 
“Draft Report: Development and Implementation of an Improved Residential Energy Code for 
North Carolina,” Appalachian State University Energy Center and Mathis Consulting Company, 
May 26, 2010 
 
Appendix D: 
“Potential Impact of the North Carolina 2012 Residential Energy Code,” Jeff Tiller, PE, 
Department of Technology, Appalachian State University 
 
Appendix E: 
“2009 International Residential Chapter 11 Energy Code Cost Data,” North Carolina Home 
Builders Association 
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Appendix D:	  Potential	  Impact	  of	  the	  North	  Carolina	  2012	  Residential	  Energy	  Code	  

Prepared	  by	  Jeff	  Tiller,	  PE	  
Department	  of	  Technology,	  Appalachian	  State	  University,	  Boone,	  NC	  	  28608	  
tillerjs@appstate.edu.	  	  	  828-‐262-‐6351	  

Introduction	  

The	  North	  Carolina	  Building	  Codes	  Council	  recently	  approved	  a	  new	  North	  Carolina	  Energy	  Code.	  	  During	  
the	  code	  process,	  the	  originally	  proposed	  code	  provisions,	  which	  sought	  to	  provide	  30%	  savings	  over	  the	  
2006	  IECC,	  were	  included	  in	  Appendix	  xx	  and	  a	  substitute	  set	  of	  measures	  were	  approved	  that	  saved	  less	  
energy	  than	  the	  original	  provisions.	  	  	  

To	  determine	  the	  impact	  of	  the	  code	  provisions	  on	  energy	  consumption,	  energy	  cost,	  and	  initial	  house	  
construction,	  a	  model	  home	  that	  had	  1,800	  sq	  ft	  of	  living	  area	  was	  used.	  	  Computer	  runs	  were	  made	  
using	  the	  requirements	  for	  the	  three	  different	  codes.	  	  The	  additional	  cost	  for	  the	  provisions	  was	  also	  
estimated	  and	  economic	  analysis	  performed.	  

Estimated	  Construction	  Costs	  

The	  additional	  construction	  costs	  estimated	  are	  shown	  below.	  	  Most	  homes	  with	  1,800	  square	  feet	  of	  
conditioned	  space	  would	  not	  have	  all	  of	  the	  conditions	  listed,	  so	  the	  estimated	  cost	  is	  high.	  

Estimated	  Cost	  for	  Cost	  Compliance	  with	  2012	  Energy	  Code	  -‐-‐	  Charlotte	   	  
1.       OSB	  as	  insulation	  backing	  in	  the	  following	  locations:	   	  

o   Framed-‐in	  area	  around	  fireplace	  insert $30	  
o   Between	  joists	  above	  wall	  between	  garage	  and	  house 100	  
o   Between	  joists	  under	  knee	  wall	  (already	  required) 0	  

2.       Housewrap	  material	  as	  insulation	  backing	  in	  the	  following	  locations:	   	  
o   Behind	  shower-‐tub	  enclosure 15	  
o   On	  back	  of	  knee	  wall 25	  
o   Under	  stair	  landing	  on	  exterior	  wall 15	  

3.       Additional	  air	  sealing	  measures	   0	  
	  	  	  	  	  	  (already	  required	  to	  a	  sufficient	  level	  to	  meet	  maximum	  per	  air	  leakage	  test)	  
4.       Sealed	  ductwork	  to	  meet	  requirement	  for	  6%	  of	  the	  floor	  area	  in	  CFM25	   	  
	  	  	  (duct	  sealing	  already	  required	  by	  current	  code)	   100	  
5.	  	  	  	  Higher	  efficiency	  windows	  	  	  (U-‐0.35,	  Solar	  Heat	  Gain	  Coefficient	  0.30)	   50	  
6.       75%	  of	  lighting	  is	  high	  efficiency	  (add	  24	  compact	  fluorescent	  lamps)	   75	  
7.       Heat	  pump	  outside	  thermostat/	  programmable	  thermostat	   130	  
8.       Air	  leakage	  and	  duct	  leakage	  testing	   350	  

Subtotal	   $890	  
Add	  20%	  for	  overhead	  and	  profit	   178	  
Total	  Estimated	  Additional	  Cost	   $1,068	  
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Estimated	  Cost	  for	  Cost	  Compliance	  with	  2012	  Energy	  Code	  -‐-‐	  Raleigh	   	  

1.       OSB	  as	  insulation	  backing	  in	  the	  following	  locations:	   	  
o   Framed-‐in	  area	  around	  fireplace	  insert $30	  
o   Between	  joists	  above	  wall	  between	  garage	  and	  house 100	  
o   Between	  joists	  under	  knee	  wall	  (already	  required) 0	  

2.       Housewrap	  material	  as	  insulation	  backing	  in	  the	  following	  locations:	   	  
o   Behind	  shower-‐tub	  enclosure 15	  
o   On	  back	  of	  knee	  wall 25	  
o   Under	  stair	  landing	  on	  exterior	  wall 15	  

3.       Additional	  air	  sealing	  measures	   0	  
	  	  	  	  	  	  	  	  	  	  	  (already	  required	  to	  a	  sufficient	  level	  to	  meet	  maximum	  per	  air	  leakage	  test)	  
4.       Sealed	  ductwork	  to	  meet	  requirement	  for	  6%	  of	  the	  floor	  area	  in	  CFM25	   	  
	  	  	  	  	  	  	  	  	  	  	  (duct	  sealing	  already	  required	  by	  current	  code)	   100	  
5.	  	  	  	  Higher	  efficiency	  windows	  	  	  (U-‐0.35,	  Solar	  Heat	  Gain	  Coefficient	  0.30)	   50	  
6.      R-‐10	  Slab	  Insulation	  (bumping	  up	  from	  R-‐5	  in	  current	  code)	   207	  
7.       75%	  of	  lighting	  is	  high	  efficiency	  (add	  24	  compact	  fluorescent	  lamps)	   50	  
8.       R-‐15	  wall	  insulation	  (2,092	  sq	  ft	  @	  $0.09	  per	  sq	  ft)	   188	  
9.       Heat	  pump	  outside	  thermostat/	  programmable	  thermostat	   130	  
10.       Air	  leakage	  and	  duct	  leakage	  testing	   350	  

Subtotal	   $1,260	  
Add	  20%	  for	  overhead	  and	  profit	   252	  
Total	  Estimated	  Additional	  Cost	   $1,512	  

	  

The	  above	  estimates	  came	  from	  the	  following	  sources:	  

• Recent	  air	  sealing	  work	  in	  the	  field	  	  
• Recent	  cost	  estimates	  from	  production	  builder	  in	  Charlotte	  
• Recent	  cost	  estimates	  from	  custom	  builder	  in	  Raleigh	  area	  

Energy	  Savings	  from	  the	  Energy	  Code	  	  

REMRate	  software	  was	  used	  to	  project	  energy	  savings	  from	  the	  above	  homes.	  	  The	  software	  is	  one	  of	  
the	  most	  commonly	  used	  programs	  to	  determine	  compliance	  with	  ENERGYSTAR.	  	  It	  is	  also	  used	  by	  
Advanced	  Energy	  to	  guarantee	  home	  energy	  bills	  in	  their	  Systems	  Vision	  program,	  which	  has	  certified	  
over	  3,000	  homes	  in	  North	  Carolina.	  

The	  computer	  software	  takes	  as	  inputs	  the	  following:	  

• Area	  and	  R-‐value	  of	  exterior	  floors,	  walls,	  doors,	  and	  ceilings	  
• U-‐factor	  (the	  conductance)	  and	  Solar	  Heat	  Gain	  Coefficient,	  orientation,	  shading	  characteristics,	  

and	  area	  of	  all	  windows	  
• Heating	  and	  cooling	  equipment	  
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• Size,	  R-‐value	  and	  location	  of	  ductwork	  
• Volume	  of	  the	  home	  
• Air	  leakage	  and	  duct	  leakage	  rates	  
• Lighting	  efficiency	  
• Appliances	  and	  their	  efficiency	  
• Local	  utility	  rates	  

The	  results	  of	  the	  computer	  analysis	  are	  shown	  below.	  	  The	  savings	  are	  also	  shown	  for	  Appendix	  E-‐4:	  
Additional	  Voluntary	  Criteria	  for	  Increasing	  Energy	  Efficiency	  (High	  Efficiency	  Residential	  Option).	  	  	  
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The	  chart	  shows	  that	  the	  final	  version	  of	  the	  2012	  Energy	  Code	  saves	  9.1%	  of	  home	  energy	  use	  in	  
Charlotte	  and	  12.4%	  in	  Raleigh.	  	  The	  savings	  will	  of	  course	  vary	  depending	  on	  the	  home	  being	  built.	  	  The	  
energy	  models	  did	  not	  include	  savings	  for	  some	  of	  the	  energy	  code	  provisions,	  such	  as	  requirements	  for	  
programmable	  thermostats	  and	  heat	  pump	  controls	  to	  improve	  performance	  during	  winter.	  	  In	  addition,	  
the	  provisions	  for	  air	  sealing	  and	  duct	  sealing	  may	  result	  in	  greater	  savings	  than	  estimated.	  

The	  chart	  also	  shows	  the	  projected	  savings	  for	  Appendix	  E-‐4’s	  Additional	  Voluntary	  Criteria	  for	  
Increasing	  Energy	  Efficiency	  (High	  Efficiency	  Residential	  Option.)	  	  These	  provisions	  save	  24.8%	  in	  
Charlotte	  and	  21.1%	  in	  Raleigh	  for	  the	  1,800	  square	  foot	  home	  that	  was	  modeled.	  
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Economic	  Analysis	  of	  the	  2012	  Energy	  Code	  Provisions	  

	  

The	  economic	  analysis	  shows	  the	  positive	  investment	  that	  the	  energy	  code	  requirements	  
provide.	  	  The	  payback	  period	  in	  both	  locations	  for	  the	  model	  home	  was	  just	  over	  6	  years.	  	  The	  
investment	  provides	  an	  extremely	  high	  53	  to	  56%	  each	  year	  –	  tax	  free	  to	  the	  homeowner.	  	  
Homes	  that	  meet	  the	  energy	  code	  provide	  positive	  cash	  flow	  to	  their	  homeowners	  from	  the	  
first	  year	  on.	  

Economic	  Analysis	  of	  Appendix	  E-‐4:	  High	  Efficiency	  Residential	  Option	  

Additional	  Construction	  Costs	  

Cost	  of	  additional	  provisions	  for	  2012	  Appendix	  E-‐4:	  High	  Efficiency	  Residential	  Option	  for	  Charlotte:	  
9.       Subtotal	  of	  measures	  for	  2012	  Energy	  Code	  (shown	  previously)	   $890	  
10.   R-‐5	  Slab	  Insulation	  (148	  linear	  feet)	   300	  
11.   R-‐19	  Wall	  	  (2,042	  sq	  ft	  *	  ($0.09/	  sq	  ft	  for	  R-‐15	  +	  $0.25/	  sq	  ft	  for	  foam	  sheathing))	   694	  
12.   Higher	  Efficiency	  windows	  (U-‐0.32,	  Solar	  Heat	  Gain	  Coefficient	  0.28)	   100	  
13.   Additional	  air	  sealing	  measures	   150	  
14.   Additional	  duct	  sealing	  measures	   100	  

Subtotal	   $2,234	  
Add	  20%	  for	  overhead	  and	  profit	   447	  
Total	  Estimated	  Additional	  Cost	   $2,681	  

	   	  
Cost	  of	  additional	  provisions	  for	  2012	  Appendix	  E-‐4:	  High	  Efficiency	  Residential	  Option	  for	  Raleigh:	  

10.   Subtotal	  of	  measures	  for	  2012	  Energy	  Code	  (shown	  previously)	   $1,260	  
11.   R-‐19	  Wall	  Insulation	   694	  
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12.   Ultra	  high-‐efficiency	  windows	  (over	  that	  in	  #5	  above	  -‐-‐	  200	  sq	  ft	  @	  $0.50/	  sq	  ft)	   100	  
13.   Additional	  air	  sealing	  measures	   150	  
14.   Additional	  duct	  sealing	  measures	   100	  

Subtotal	   $2,305	  
Add	  20%	  for	  overhead	  and	  profit	   461	  
Total	  Estimated	  Additional	  Cost	   $2,766	  

	  

Economic	  Analysis	  of	  Appendix	  E-‐4:	  High	  Efficiency	  Residential	  Option	  

	  

The	  economic	  analysis	  shows	  that	  while	  the	  payback	  periods	  are	  somewhat	  longer	  than	  the	  
required	  2012	  energy	  code,	  the	  energy	  savings	  and	  net	  annual	  savings	  are	  higher.	  	  The	  annual	  
rates	  of	  return	  remain	  quite	  high	  at	  35%	  to	  49%.	  

Conclusions:	  

1. In	  all	  cases,	  the	  annual	  energy	  savings	  exceeded	  the	  additional	  mortgage	  costs,	  meaning	  that	  for	  
the	  homeowner,	  the	  cash	  flow	  is	  positive.	  

2. The	  Rate	  of	  Return	  for	  the	  2012	  North	  Carolina	  Residential	  Energy	  Code	  varies	  from	  53%	  to	  56%	  
for	  the	  1,800	  square	  foot	  home	  being	  modeled.	  	  Thus,	  the	  investment	  represents	  a	  tax-‐free	  
return	  that	  far	  exceeds	  that	  available	  from	  most	  financial	  investments.	  	  Not	  only	  is	  the	  return	  
excellent,	  it	  is	  also	  risk-‐free	  –	  the	  energy	  measures	  installed	  are	  certain	  to	  provide	  the	  intended	  
energy	  savings.	  

3. Assuming	  100,000	  to	  180,000	  homes	  will	  be	  built	  in	  the	  next	  3	  years,	  the	  total	  energy	  savings	  
per	  year	  will	  exceed	  $24	  million.	  	  Over	  the	  life	  of	  a	  typical	  mortgage	  period	  of	  30	  years,	  the	  
homes	  will	  save	  $720	  million	  on	  energy	  bills.	  

4. The	  additional	  construction	  cost	  for	  the	  homes	  will	  total	  about	  $153	  million.	  	  Assuming	  at	  least	  
35%	  of	  these	  costs	  are	  for	  labor,	  as	  most	  of	  the	  required	  measures	  are	  labor	  intensive,	  the	  
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added	  construction	  activity	  will	  add	  400	  to	  500	  jobs	  to	  the	  North	  Carolina	  for	  each	  of	  the	  next	  3	  
years.	  

5. The	  homes	  built	  have	  reduced	  cooling	  loads	  of	  0.50	  to	  1	  kilowatt.	  	  As	  a	  result,	  the	  electrical	  
power	  requirements	  will	  be	  reduced	  85	  to	  100	  Megawatts,	  which	  would	  help	  reduce	  the	  needs	  
for	  additional	  power	  plants	  in	  North	  Carolina.	  

6. If	  a	  substantial	  number	  of	  new	  homes	  comply	  with	  Appendix	  E-‐4	  of	  the	  NC	  Energy	  Code,	  the	  
energy	  savings	  will	  be	  even	  greater,	  as	  well	  as	  the	  other	  positive	  impacts.	  
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