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ABSTRACT 

JANARO, JULIA Master of Natural Resources – Policy and Administration Technical Option.  

Environmental and Economic Impacts of the 2012 NC Energy Conservation Code in North Carolina 

 

Successful strategies for natural resources management are intended to connect long-term 

environmental solutions and benefits with present-day action, policies, and investments.  While a Cost-

Benefit Analysis (CBA) is required for any major environmental policy (Hsu & Loomis, 2002), it is also a 

means to address the interests of multiple stakeholders - and to ensure that the limited resources 

available for implementation are used as effectively as possible.  The difficulty in a CBA for a building 

code analysis is determining the viewpoint.  The perspective may reflect the first costs of the contractor, 

or the long-term homeowner to whom these costs are passed down. This exercise is especially relevant 

in addressing natural resources demand that is directly tied to the well-being of a population or its 

economy – for example, creating safe and comfortable buildings for life and work.   

The energy demand from the building sector is a substantial component of the national energy 

economy.  Policy tools to manage, plan, and optimize efficiency for this demand are necessary for both 

our economic and environmental future.  Connecting the increased energy efficiency of construction 

practices with reduced strain on energy and land resources is not a new concept.  National initiatives 

developed in cooperation with energy utility companies have reported that improving energy efficiency 

“is one of the most constructive, cost-effective ways to address the challenges of high energy prices, 

energy security and independence, air pollution, and global climate change in the near future.” (National 

Action Plan for Energy Efficiency Vision, 2008).  With the building sector consuming roughly 40% of U.S. 

energy consumption (US Energy Information Administration, 2015), there is tremendous opportunity for 

building energy policies to proactively address these growing issues.   

 North Carolina population growth has been outpacing the national average since the 1940s.   

The most recent projections for continued increased growth, along with the urbanization trends of the 



iii 

 

current population, will have a tremendous effect on social and environmental resources.   Demand for 

new housing units is expected to increase to 2.46 million new housing units by the year 2050 (UNC 

Carolina Population Center Carolina Demography, 2013).  While the residential construction market is 

often seen as a positive harbinger of a state’s immediate economic health, there are long-term 

economic and environmental implications resulting from the energy demand associated with these 

structures.  

 In North Carolina, new residential and commercial buildings are subject to compliance with the 

requirements of the 2012 North Carolina Energy Conservation Code (NCECC).  The 2012 NCECC 

represents 30% energy improvement for commercial buildings and 15% energy improvement for 

residential buildings over the 2006 NCECC performance requirements.  The NCECC is typically modeled 

after the most recent version of the International Energy Conservation Code (IECC), written by the 

International Code Council.   

The 2012 NCECC was only adopted after a highly contentious and year-long debate between 

representatives from home-builder organizations and environmental groups.   While code updates are 

not typically contested, the efficiency goals of the code document (with 30% energy efficiency 

requirements for residential construction) sparked concern from the construction industry.  In fact, the 

code has been regularly contested by North Carolina legislators even after it went into effect.   

While disagreements over the policy may seem to pit economic interests against environmental 

ones, this project assesses whether energy performance requirements might effectively be positive from 

both perspectives.  The goal of this project is to  

1) Develop a cost-benefit analysis for individual homeowners of the actual first-cost and long-

term savings implications of the NCECC, 

2) Identify the broader environmental impact potential of these energy policies, and 
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3) use these findings to identify recommendations for the next updates to the Energy 

Conservation Code.   

Census data, economic projections, detailed energy code analysis, and energy payback data 

were all used to integrate the localized, state-wide, ecological, and economic concerns of North Carolina 

energy code policy.  Ultimately, the optimal energy conservation policy for North Carolina (and the one 

that can be supported by the widest range of stakeholders) will need to balance all these scales and 

types of considerations.  

 The intent of this project is view energy efficiency policy from a broader perspective, to increase 

the effectiveness of an existing policy resource, and to contribute to the ongoing dialogue concerning 

energy demand from the building sector.  Energy efficiency policy is a pragmatic approach to natural 

resource demand that speaks to key aspects of North Carolina’s personal, economic, and environmental 

well-being.  There is great potential for finding and achieving a common interest – and acceptable policy 

direction - amongst those stakeholders.  
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CHAPTER 1 - INTRODUCTION 

 The integrated relationship between our economy, natural resources, and built 

environment is well established.  Buildings and infrastructure growth across the North Carolina 

landscape accommodate a rapidly increasing population.  They impact our state’s ecological 

and economic health well beyond the boundaries of the literal footprints of the new buildings 

and roads – whether from their demand on energy and water resources, changes in land use 

patterns, or harvesting, fabrication, and transportation of the building materials themselves.   

 This project focuses on the first consideration noted above – operational demand on 

energy resources. Roughly 28.3% of North Carolina’s energy consumption is directly attributed 

to residential building demand – more than commercial building, industrial, or transportation 

sectors.  With 722 trillion Btu in 2014 (USEIA, 2014) supporting roughly 4 million homes, and an 

estimated 2.46 million new housing units to be built by the year 2050 (UNC Carolina Population 

Center 2013) – even minor changes to the typical residential home’s energy demand code 

requirements have the potential for major cost and energy savings at both a personal and 

state-wide level.   

These changes in building design and construction are known as energy-efficiency 

measures.  Measures typically affect mechanical and electrical systems, wall and window 

assemblies, and building siting and orientation and are meant to passively and actively reduce 

long-term energy consumption.  The North Carolina Energy Conservation Code (NCECC) 

addresses the code minimum energy performance requirements for residential and commercial 

buildings.  
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The North Carolina Building Code has been an ongoing state policy since 1936, with 

sporadic updates to structural, well-being, and life safety requirements until the North Carolina 

Residential Code was adopted in 1968.  The updated 1968 code – for the first time - included 

requirements for insulation, building envelope, and ventilation systems to achieve specific 

energy performance goals.  With occasional updates over the next forty years, in 2006 the 

Building Code Council introduced a separate Energy Code reference manual, and in 2009 the 

North Carolina Energy Conservation Code was introduced.  Each update or new edition has 

been intended to keep pace with national energy standards and code enforcement agency 

changes.   

In 2009, the State of North Carolina was one of six states to be awarded a federal grant by 

the Department of Energy Office of Energy Efficiency and Renewable Energy, with a mandate to 

improve the energy efficiency standards of the next code upgrade by 30%, and also to provide 

resources for training and enforcement (USDOE, energycodes.gov).  The energy savings 

increase was projected by the Department of Energy to save nearly $490 million annually by the 

year 2030.   

Building code updates are not typically contentious political issues, and the development 

and initial outreach for the new 2012 NC Energy Conservation Code was considered to be “very 

well received” and “successful at both the specific task level and the broader policy goal level.” 

(Mathis, 2009).   While the 30% energy efficiency requirements were approved as part of the 

Commercial Building requirements, lobbying and opposition by home builder groups managed 

to minimize residential energy savings to an estimated 15% increased performance.  With the 

number of housing units in North Carolina expected to roughly double from 3.3 million in 2000 
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to 6.3 million in 2015, that reduced 15% energy performance could have a tremendous 

environmental impact. 

The disagreement over the true implications of the increased energy performance reflects 

the difficulty in addressing both localized and state-wide economic and natural resource 

considerations within one policy.  Factoring in population growth only heightens these 

concerns.  A summary of arguments from various stakeholders typically related to: 

• Increased first-cost of building materials and construction for contractors, 

translating to an increased home price for homebuyers.  

• Increased long-term utility savings over the life-span of the home.  

• Increased housing costs creating a deterrent to the North Carolina construction 

market, and a subsequent impact on construction jobs.  

• Long-term infrastructure cost savings resulting from reduced energy demand.  

• Long-term impact of reduced pollution and carbon-emissions across the State.  

The final version of the 2012 North Carolina Energy Conservation Code was passed into law 

and signed by Gov. Bev Perdue as part of Senate Bill 708 in the 2011-12 General Assembly.  

Although the Code was officially adopted and is used by contractors of all building types, it is 

still regularly challenged in annual legislative sessions.  In May 2013, North Carolina General 

Assembly Rep. John Torbett of Gaston proposed a complete rollback of the residential 

component.  This initiative was at the request of the Real Estate and Building Industry Council, 

who had complained that “A lot of the requirements are making it difficult for commercial 

construction to deliver a product that’s economically competitive”  (Stabley, 2013). Though this 
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proposal did not pass through the legislature, these consistent challenges suggest that a policy 

assessment and Cost-Benefit Analysis are in order moving forward. 

Objectives: 

This project quantifies the actual impact of the factors listed above and provides insight as 

to ways that future energy building code changes can proactively address population growth 

and respectfully address the concern of a range of interest groups.  To meet the project goals, 

the steps of the objectives are to: 

1. Assess the real environmental benefits projected by adopting prescriptive 

building energy codes.  

2. Develop actual construction cost implications of the 2012 Energy 

Conservation Code requirements for residential development, and also the 

associated cost savings.  Together, the two numbers provide a cost-benefit 

analysis of true cost to contractors, home-buyers, and the North Carolina 

construction market.  These numbers can then be used to assume projected 

cost and benefits associated with possible future code updates.  

3. Calculate the code-required energy savings as a state-wide economic impact, 

considering cost to the health and welfare of the state through pollution and 

increased resource consumption. 

4. Looking to the future code updates, address how this information can be 

used to better inform both the effectiveness and feasibility of future North 

Carolina Energy policy.    
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Methods:  

Much of the data included in this report has been provided by North Carolina 

departmental agencies, census data, The Department of Energy, Building Code policy groups, 

and standard construction practices research. It is not the goal of this project to re-think basic 

quantitative assumptions about building energy sector demand or population growth. Rather 

the aim is to use these metrics to better and more proactively inform qualitative factors for 

North Carolina’s ecological and economic future.  
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CHAPTER 2 - ENVIRONMENTAL POTENTIAL OF ENERGY 

CONSERVATION CODES 

 

Energy Policy – for buildings, transportation, or industry - determines our energy and 

economic future.  While there are many options in each of these sectors for individuals, 

municipalities, or corporations to minimize their energy footprint, government policies 

represent the actual demand and trend assumptions on which utilities can effectively and 

efficiently prepare for our future energy needs.  Policy projections are a quantitative tool to 

ensure a secure economic and environmental future. The also allow a sort of benchmark for 

individuals to venture beyond - should they further value their ecological footprint.    As 

population grows, demographics shift, and natural resource supplies change, these policies are 

called on to simultaneously (and successfully) address both short- and long-term benefits for a 

wide variety of stakeholders.  While large-scale environmental policies of the past may have 

been generally accepted and promoted as crucial to overall well-being regardless of effect on 

industry, current environmental policies are beholden to Cost-Benefit-Analysis studies to 

ensure economic feasibility of their implementation.   

The difficulty with many energy policies is that benefits and costs – even if they are 

balanced overall – are often either unequally weighted between stakeholder groups or 

represent a benefit so far-reaching that it feels irrelevant to current decision-making.  Also, 

even short-term projected benefits are not possible if initial costs are too great to be met 

through either individual investment or incentive programs.  Costs and benefits also have to be 
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agreed-upon by policy writers – a projected environmental benefit to one stakeholder may be 

considered a questionable entity to another.  Considering these difficulties, it seems that the 

most feasible path for developing or strengthening energy policy would be to work with known 

energy demands that offer quantifiable benefits for a range of stakeholders at a variety of 

scales.  

The role of the Energy Conservation Code in environmental policy 

  Several strategies to address building energy demand exist, including building energy 

codes, renewable energy, behavioral initiatives, performance contracting, new appliance 

efficiency standards, and smart technologies.  In reality, all of these ideas will need to be 

incorporated just to keep pace with energy demand.  As noted by the Energy Information 

Association, the great majority of North Carolina’s energy consumption is currently provided by 

non-renewable resources.   

  

These strategies each have a place within energy policy but are also susceptible to changing 

political priorities, to first-cost issues, and to feasibility of enforcement and policy 

Figure 2.1 – North 

Carolina Energy 

Consumption 

Estimates – 2014 (EIA) 
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implementation.  Renewable energy infrastructure fluctuates with regulation.  Smart 

technology requires owner engagement and understanding. Green design principles are a 

qualitative approach that are difficult to legislate in a meaningful way.  Existing facilities fall 

outside of energy requirements or policies until they are heavily renovated.   These initiatives 

are also typically additive to existing policy regulations or private sector processes.  

Energy Conservation Codes for new construction, however, are unique in that they are 

directly linked to an existing set of building code requirements, enforcement agencies and 

personnel, and industry practices.   As the scope of energy conservation codes has grown since 

the mid-1960s, a survey of energy efficiency studies indicates that requirements tend to be 

strengthened and adapted rather than completely changed.  While compliance can be met 

either prescriptively or through performance modeling, the basic requirements remain focused 

on building envelope insulation levels, building systems performance, and ventilation.  These 

requirements align with improving typical residential and commercial construction procedures, 

rather than adding new types of requirements to a suspicious industry. 

 Incorporating energy conservation into building standards also represents a lower 

embodied energy investment than renewable energy or additive technologies.  Using materials, 

labor, and processes already found on a construction site, energy conservation policy has a 

lower impact on the industry and transportation sectors of overall energy consumption.   The 

American Council for an Energy-Efficiency Economy - specifically in regards to North Carolina -  

has noted that “Energy efficiency and demand response can provide critical relief from short-

term market impacts because they represent the least-cost resources available and are the 

quickest to deploy.  And unlike supply-side electricity resources, efficiency and demand 
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response are the only resources that can begin to reduce electrical bills by decreasing overall 

consumption” (North Carolina’s Energy Future, 2010). 

Estimating the impact of Energy Conservation Codes on residential energy consumption 

Energy conservation codes develop state-wide energy benefits, but with costs 

distributed at a local level.  It can seem difficult to reconcile small construction changes - or 

everyday operations in a single home - with a large-scale energy future.   While residential 

construction accounts for more energy demand than commercial construction, the overall 

demand is made up of many more individual units – each home with its own unique ownership, 

environmental conditions, and design.  To be successful, the costs and benefits of energy-

efficient construction need to meet the interests of contractors, developers, or homeowners on 

an individual scale.  Energy conservation should be seen as a benefit to the individual as well as 

the state.      

Policy analysts therefore need to assess both impact scales simultaneously.  Another 

unique aspect of energy conservation policy is that its savings at a local level is a ‘known’ entity 

– not a hypothetical projection.  While energy use does vary among households, energy 

capacity for appliance, heating and cooling, and water heating demand is provided by engineers 

with a highly detailed series of assumptions and calculations.  The more difficult goal is in 

assessing how that specific energy savings broadcasts to a larger state-wide scale.  

Energy modeling software for individual buildings has become both more accurate and 

easier to use, but applying those individual savings over a larger framework of development is a 

complicated process where actual results are difficult to confirm.   Modeling results are linked 
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to very precise performance values for building components and assemblies.  Creating a 

summation of these characteristics, rather than actually finding actual built or developed 

examples, can be problematic. State-wide energy savings are also in flux due to social and 

market trends.  Home sizes increase and decrease, aesthetics tend towards more open floor 

plans or more windows, and populations both grow and shift in location.   While long-term 

savings are a promising goal, it seems in order to create a Cost-Benefit Analysis based on known 

building practices that can shift and adapt to changing market, social, and utility trends.  

Historic impact of Energy Conservation Codes on energy demand 

 A Texas study comparing typical development construction built according to three 

successive energy codes found a 20% energy saving before and after IECC 2000/2001, and again 

a 19% savings after IECC 2006 (Balthazar, Mao, and Haberl, 2014).   This study is unique in that 

the data was not taken from state-wide consumption levels, but from the actual energy 

consumption provided by the utility company for three similar residential developments.  The 

results are actual and measured.  

A study in Eastern North Carolina residences assessed the potential for existing energy 

efficiency incentives to help in meeting Renewable Portfolio Standard requirements.  The Study 

used both survey information and utility information to determine that households 

participating in the local energy efficiency program used “significantly less” gas and electrical 

consumption than those residences not in the energy efficiency program.  (Dixon, Abdel-Salam, 

and Kauffmann, 2009).  
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Studies such as these convey the importance of understanding true effects of energy 

conservation at a local scale and context – they speak directly to the concerns of local investors 

and industry.  Looking to future policy implications, environmental impact may be most clearly 

estimated using energy usage associated with specific and literal examples from current North 

Carolina development. 
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CHAPTER 3 - ENVIRONMENTAL POTENTIAL OF NORTH CAROLINA ENERGY 

CONSERVATION CODES 

 

North Carolina has historically legislated some of the most proactive energy policies in 

the Southeastern United States, if not the country.  Both the North Carolina Renewable Energy 

Portfolio Standard of 2007 (NC Statute G.S. 62-133.8) and Senate Bill 668 in 2007 

(http://www.ncleg.net/sessions/2007/bills/senate/html/s668v6.html) mandated heightened 

requirements for renewable energy production, demand response strategies, and energy 

performance in public buildings.  Policies such as these have contributed to North Carolina’s 

status at the 12th-lowest state in terms of energy use per capita (US EIA 2014) - and significantly 

less energy use than neighboring states such as South Carolina or Virginia. Even with this 

progress, the state will still need to continue to press forward to keep up with the increasing 

energy demands of a rapidly increasing population. 

While the federal government develops recommendations and toolkits through various 

initiatives within the Department of Energy, the actual energy improvement requirements are 

the responsibility of individual state agencies.  This strategy creates a wide range of building 

energy policies across the country; it also allows state agencies to align recommendations and 

requirements with their unique climate zones and industry standards.   

A wide range of tools exists for saving home energy – incentives, rebates, HERS index, 

Energy Start, LEED for HOMES, etc.  However, without creating a baseline energy savings 

assumption for all new homes and major renovation, we will not have a realistic energy future 

projection.  The importance of codes is not to represent a qualitative approach, but rather to 
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quantify environmental change – one home at a time.  This policy is not about a utility 

managing their supply, but about the State (and the people) of North Carolina understanding 

the role the play in our energy future.  

Survey of current North Carolina Residential Construction 

Along with changing code requirements, trends in residential construction are also 

shifting.   New home construction is being driven by a rapidly increasing population (new 

residents), an increasingly urban population (moving residents), and changing demographics 

(diversity of population).  Altogether, demand for new housing units is outpacing population 

growth.   

 

 

 

 

 

 

There is further diversity within these overall housing unit estimates.  Of the estimated 

54,757 housing permits approved in North Carolina in 2015, the vast majority were either 

single-family homes (38,937 units) or larger structures of five or more connected dwellings 

(15,070 units).  Duplex, three-unit, and four-unit structures are increasingly unpopular.  The 

larger units are developed with an average size of 28 units each -while two-, three-, and four 

Figure 3.1 – 

Comparison of North 

Carolina Population 

and Household Unit 

Growth 
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unit structures make up less than 2% of new construction.  In the southern region (a range 

defined by the US Census from Texas to the west, Florida to the South, and Maryland to the 

north), the average size of a single-family home in 2010 was 2,393 square feet and the average 

size of a multi-family housing unit was 1215 square feet (US Census, Privately Owned Housing 

Units, 2015).  

These changes in location, housing type, construction methods, size, number, and 

design convey how difficult it is to assume a ‘typical’ scenario when addressing the literal cost 

implications of the NCECC updates.  The most recent energy conservation code update – the 

2012 NCECC – was the subject of several studies by both policy groups and institutions: 

• The Building Codes Assistance Project (BCAP), a nonprofit advocacy group, 

assessed construction cost increases and utility savings across all three North 

Carolina Climate Zones.  They compared the 2006 and 2009 IECC and found an 

average annual energy reduction of 13-16%, along with a 17-month payback 

period for increased construction costs (BCAP, 2011). 

• The Mathis Consulting Company (contract developers of the 2012 NCECC), 

calculated the state-wide impact of the original 30% code requirements for a 

total annual savings of $40 million in energy bills, 236,000-ton reduction in CO2 

emissions, 481-ton reduction in SO2 emissions, and 253-ton reduction in NOX 

emissions.  Actual cost increase for construction was not addressed (Mathis 

2009). 
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What became evident during the conflict over the adoption of the 2012 NCECC is that 

stakeholders are less interested in average benefits or past experiences in other states – but 

rather need to understand the actual implications of the exact code change proposed by the 

Building Code Council.  In retrospect, a simple exercise of cost estimating by a licensed 

company and an energy model of savings – both based on typical conditions across the state, 

would have been a very helpful tool in developing consensus about code changes.   

North Carolina utility provider context  

Several unifying construction and utility trends help develop a common set of cost and 

benefits across North Carolina. First, electrical utilities are either provided by Duke Energy, 

Dominion Power, local Electrical Membership Corporations, or Universities and Municipalities.  

With Duke Energy supplying the majority of electrical capacity – at 65% of the state – utility 

costs are a constant between most counties, and benefits for utility infrastructure can be 

realized more effectively on a large scale.  

 

 

 

 

 

 

 

Figure 3.2 – North 

Carolina Utility Provider 

per County (North 

Carolina Utilities 

Commission, 2015) 
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At the scale of the individual building, more and more homes are built by national 

developers.  While this may or may not be a desirable trend from a cultural or qualitative point 

of view, it means a new housing stock that is very similar across the State.  These similarities 

allow for easier standard modeling configurations and savings assumptions to relate to a wider 

variety of both contractors and homebuyers. For the purposes of the Cost-Benefit Analysis 

presented in Chapter 4, it was not difficult to find several readily-available home plans in both 

Raleigh and Charlotte developments that match up with the average North Carolina single-

family construction.  
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CHAPTER 4 – NORTH CAROLINA ENERGY CONSERVATION CODE – 

A COST-BENEFIT ANALYSIS 

 

Building on the environmental opportunities of improved energy code requirements, the 

code must also be vetted for economic feasibility – for both individual and community 

stakeholders.  Because the costs and benefits are unique to each group, two separate studies 

are developed to address both sets of priorities.  While it may seem counterintuitive, the 

separate CBA studies are actually used to build the common interest – and to show the 

possibility that a pragmatic and common-sense policy initiative can successfully address more 

than one interest group.   

The first CBA study is intended to address the impact to the consumer.  Increased insulation 

and building system performance requirements represent an increased first cost that is 

incurred by the contractor and then transferred to the homeowner in the purchase price.  

Benefits include decreased utility bills over the life of the home.  

The second CBA study addresses the impact to the state of North Carolina.  Benefits are 

wide-ranging but can reflect any of the ways in which reduced energy consumption affects 

North Carolina’s future costs – less air pollution, less carbon emissions, and less utility 

infrastructure.  Other potential benefits are more difficult to project but are a direct result of 

energy usage.  For example, the ongoing leakage problem in coal ash ponds is a direct result of 

utility-scale energy production.  For the purposes of this study and considering quantifiable 

goals, the benefits to the State are focusing on large-scale continuous energy production and 

pollution costs.  
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Summary of 2012 NCECC Compliance Requirements and Performance: 

The format of the 2012 NCECC is a local adaptation of the 2009 International Energy 

Conservation Code (IECC), with an estimated 15% improvement in residential energy savings 

over the 2006 NCECC performance requirements (Hinton, 2013). The 2006 NCECC itself was 

based on the 2003 IECC, although with limited modifications and no additional incentive for 

increased energy efficiency requirements.  While the proposed 30% efficiency was not accepted 

by code officials as a residential requirement, it was included as additional voluntary criteria in 

Appendix 4 of the 2012 NCECC.  

Two means exist for meeting the requirements of most building energy codes, either 

through Prescriptive or Performance methods.  The Performance method requires a simulated 

energy performance model (typically ResCheck software), where the permit applicant must 

show that the building design will provide “annual energy cost that is less than or equal to the 

annual energy cost of the standard reference design.” (NCECC Table 405.3) The second means 

of compliance is the Prescriptive method, where the permit applicant must indicate a 

conformance with a specific set of construction assemblies and procedures as outlined in the 

code.  For the upgrades to the 2012 NCECC code, none of these applications are new types of 

requirements, but rather build on existing code criteria.  Table 3 provides an itemized list of 

prescriptive code changes and construction requirements. A brief summary includes: 

• Increased values for ceiling, wall, floor, duct, window, and door insulation. 

• Increased lighting efficiency. 

• Increased requirements for air leakage testing. 
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• Mandate to use programmable thermostats.  

Specific requirements are further distinguished between climate zones.  North Carolina is 

divided between Climate Zone 3 (coastal and southern), Climate Zone 4 (Piedmont and 

Charlotte area), and Climate Zone 5 (mountains).   Climate zones 3 and 4 each represent 

roughly 49% of the population, while Climate Zone 5 represents 2% of the population.  Table 2 

lists each North Carolina county and population according to Climate Zone.  Changes in code 

between climate zones are based on the priority between heating or cooling needs depending 

on local environmental conditions.    

To assess a realistic Cost-Benefit Analysis, the individual assessment needs to be 

understood as a summation of the building modifications listed specific to each climate zone 3, 

4, and 5.  The statewide assessment considers the summation of costs and benefits within all 

three zones.  The CBA analysis are intended to practically compare the 2009 NCECC, the 2102 

NCECC base requirements, and the 2012 NCECC Appendix 4 additional voluntary requirements.   

Cost-Benefit Analysis for the Individual Homeowner: 

 To address the concerns of the residential construction industry, specific construction 

requirements for each climate zone were itemized, cost estimated, and weighed against longer 

term benefits.   This up-front cost actually becomes a longer-term (but incrementally smaller) 

cost if transferred directly to the homeowner and factored in as part of a standard 30-year 

mortgage.  For this study, a survey of seven different house plans by seven different large-scale 

North Carolina developers was compiled to create an average ‘typical’ condition reflective of 

actual building practices.  Table 1 indicates the developers, house plan labels, and building 
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attributes assessed in this report.  The floor areas, window areas, and general building 

attributes were remarkably consistent, resulting in a 2,710 sf home that was two stories tall 

with four bedrooms and a two-car garage.   

The initial code analysis presented here examines key differences between the 2006 NCECC, 

the 2012 NCECC, and the 2012 NCECC Appendix 4 requirements in each Climate Zone. These 

differences were noted through a direct review of the Energy Conservation Code documents 

themselves, then checked against existing descriptions noted by the Department of Energy 

Building Energy Code Programs website for North Carolina (USDOE Building Energy Codes 

Program, North Carolina Residential Amendments).   Cost estimates for upgrades and testing 

procedures in each climate zone were calculated based on RS Means (a construction-industry 

standard) information for second quarter 2016 cost in both Charlotte and Raleigh, and then 

applied to the 2,710 sf housing unit described above.   Table 4 describes unit cost increases, and 

Tables 5-7 quantify those changes per code update and climate zone.  

The typical housing unit was then run through REM/Design 15.1 Energy Modeling software 

for both Raleigh and Charlotte, and according to the prescriptive requirements of each of the 

three energy codes listed above. REM/Design is an easy-to-use software that is approved by the 

Department of Energy for use as an energy usage estimator in all states. Inputs to the software 

include local rates for energy and gas utilities, number of floors, number of bedrooms, number 

of exterior corners, exterior wall surface area, conditioned area over garage, window surface 

area, and crawlspace wall surface area. The REM/Design software is especially helpful in that it 

provides energy savings in terms of Btu and cost savings, and distinguishes between heating, 
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cooling, water heating, and lighting and appliance demands.  Table 8 indicates the results of 

each energy model. 

The costs and benefits were then averaged between Raleigh and Charlotte to find the 

overall payback periods expected for each energy code update.  Figure 4.1 summarizes the 

increased construction costs, utility savings, and payback cycles associated with each set of 

code requirements.  Surprisingly, the Appendix 4 HERO requirements represented a very 

limited increase in construction costs but also a dramatic increase in annual and long-term 

utility savings.   

 

 

It is worthwhile to note that each code assessment did involve an increased first cost – but 

also a payback to the Owner of less than five years.  In addition, the benefits to homeowners 

over the lifetime of the home show a very positive long-term net benefit over the span of a 30-

year mortgage.  These findings suggest that while the construction industry was correct that 

initial costs would increase; it is homeowners that are shortchanged by losing these long-term 

energy savings.   

 2012 NCECC –    

Baseline 

requirements 

2012 NCECC – 

Appendix 4 HERO 

Requirements 

Percentage 

change 

Increased Construction Cost $3,704 $3,823 3% increase. 

Annual Utility Savings $242 $334 43% increase. 

Annual net Payback Year 2 Year 2  

Cumulative payback Year 5 Year 4  

Total net benefit over 30 years $3,571 $5,431 52% increase. 

Figure 4.1 – Summary of 2012 NCECC costs, utility savings, and payback cycles.  
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Figure 4.2 – 30-year payback cycle for the 2012 NCECC baseline requirements  

Figure 4.3 – 30-year payback cycle for the 2012 NCECC Appendix 4 requirements  
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State-wide energy and utility benefits: 

 The energy savings for the average housing unit can then be projected across estimated 

new construction projections for the extent of the current code and beyond.  With a projected 

annual 67,158 new housing units between 2012-2018, the 2012 NCECC will directly impact the 

470,000 units built before the next energy code increase.  Using the calculated energy demand 

of the average new construction, it is estimated that the current 2012 NCECC will conserve 45 

Trillion Btu over 7 years.  The 2012 NCECC Appendix 4 Voluntary Additional Increase would 

conserve 167 Trillion Btu over 7 years.  

The savings for each are cumulative as new homes are built, and by 2018 the 2012 

NCECC code would be directly responsible for conserving 1.56% of North Carolina’s annual 

residential energy demand.  Table 8 itemizes these savings per code and per demand type.  The 

2012 NECC Appendix 4 requirements would conserve 5.77% of annual residential energy 

demand, or a 4% overall increase in efficiency in one of the most significant energy usage 

sectors with a simple set of standards implemented during construction.   The large-scale 

difference resulting from individual home insulation values and thermostat types becomes a 

great environmental opportunity – for 2018 and beyond.     
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CHAPTER 5: CONCLUSION – ALTERNATIVE POLICY STRATEGIES 

FOR 2018 (AND BEYOND) 

 

 

The findings of this study indicate that it is true that first-term costs raise slightly with the 

addition of increased efficiency policies in the building code.  However, when these increased 

costs are considered in light of typical financing strategies and monthly energy bills, the long-

term benefit to the homeowner becomes clearer.  The associated impacts to the environment 

and energy infrastructure costs only reinforce the need for a broader perspective Cost Benefit 

Analysis.  

By the year 2018, the 2012 NCECC Residential requirements may reduce the total 

percentage of North Carolina Energy demand by up to 0.45%.  Had the original 30% energy 

savings requirement been implemented, the annual savings reduction rate would have been 

estimated at 1.67% for 2018.   As the savings for residential energy use are constant and 

cumulative, even a small change can have a tremendous impact over time.    

The annual 45 Trillion Btu savings from the current 2012 NCECC Residential code is the 

equivalent of 13.2 million mWh of energy production.   Universal compliance with the 

Additional Voluntary requirements would have increased that savings to the equivalent of 48.8 

million mWh of energy production.  While these percentages of overall state energy profile may 

not seem significant (yet) – energy efficiency has a unique impact in that it is an immediate 

savings that directly minimizes our dependence on fossil fuels and increases the impact and 

reach of renewable energy.   Put into context, Duke Energy Carolina’s remaining coal-fired 

power plants (Allen Steam Station, Asheville Plan, Belews Creak Steam Station, Marshall Steam 
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Station, Mayo Plant, Roxboro Steam Plant, and the Cliffside Steam Station) have a total capacity 

of 9,251 mWh (Duke Energy).   

The 2018 NCECC will be the next code update, likely based on the 2015 International Energy 

Construction Code (IECC). It is expected that many of the same social and market issues 

brought up before the 2012 NCECC adoption will come up again.  The performance increases 

for this code again include insulation, glazing, and building systems requirements.   An initial 

study of these changes, compared to the current code requirements, indicate that the 2015 

proposed IECC policies represent a minimal initial investment and a very quick payback cycle. 

The total energy savings between 2019-2024 (the full six-year cycle of enforcement) could lead 

to an estimated 113 trillion btu in savings just in homes built during that period.  

 

 

 

 

  

 

 2012 NCECC –    

Baseline 

requirements 

2015 IECC – Increase 

over 2012 NCECC 

requirements 

Increased Construction Cost $3,704 $2,161 

Annual Utility Savings $242 $161 

Annual net Payback Year 2 Year 2 

Cumulative payback Year 5 Year 4 

Total net benefit over 30 years $3,571 $2,668 

Figure 5.1 – Summary of 2015 IECC costs, utility savings, and payback cycles over 2012 NCECC  
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As introduced in Chapter 1 of this paper, the intent of this project is to help develop a 

more helpful and specific strategy to heighten the effectiveness and agreement over new 

updates to the North Carolina Energy Conservation Code.  Hopefully, a greater understanding 

of true cost impacts will support better coordination with construction groups.  Quantifying the 

long-term benefits and utility savings may help homebuyers realize their savings on a personal 

basis.  And lastly, relating these localized savings to larger impacts on state energy demand may 

help structure incentives, rebates, and programs to support and encourage North Carolina 

residents in becoming a part of successful environmental policy. 

 

Figure 5.2 – 30-year payback cycle for the 2015 IECC requirements  
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Table 1 – Comparison of typical home development construction in North Carolina - 2016  
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Table 2 – North Carolina Population Distribution by County  
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Table 3 – Code requirement considerations for multiple North Carolina Energy Codes, Climate Zones 3 and 4  
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Table 4 – Typical construction costs for prescriptive energy code requirements (2016 Quarter 2, RS Means) 
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Table 5 – Construction cost Increases – 2012 North Carolina Energy Conservation Code 
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Table 6 – Construction cost Increases – 2012 North Carolina Energy Conservation Code – Appendix 4 

HERO increase 
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Table 7 – Construction cost Increases –  2015 International Energy Conservation Code  
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Table 8 – Summary of energy savings and utility cost savings 
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Table 9 – Summary of energy savings and utility cost savings 
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Table 10 – Total projected energy savings in North Carolina 2012-2024 
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