Building Codes Assistance Project (BCAP)
BCAP is an advocacy organizationwas established in 1994 as a joint initiative of the Alliance to Save
Energy, the American Council for an Energy-Efficient Economy, and the Natural Resources Defense
Council, and is currently a project of the Trust for Conservation Innovation.. BCAP focuses on providing
state and local governments in the U.S., as well as stakeholder organizations, with support on code
adoption and implementation through direct assistance, research, data analysis, and coordination with
other activities and allies. With BCAP has over 20 years of experience supporting numerous state energy
offices and city building departments, along with tracking code activities across the country, BCAPand
as a trusted resource, is well-positioned to assist in local and statewide activityies to advance codes. As a
trusted resource, BCAP tracks code activities across the country, and is able to identify and navigate past
policy and programmatic pitfalls barriers to help states and jurisdictions put the best possible strategy in
place to improve efficiency in both new and existing buildings. Our workBCAP pulls together local
efforts, identifies national-scale issues, and provides a broad perspective, unbiased by
corporate/material interests. BCAP also hosts the Online Codes Environment and Advocacy Network
(OCEAN)—an online international best practice network for energy codes.
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A CRONYMS AND ABBREVIATIONS
AIA – American Institute of Architects
ARRA/Recovery Act – American Recovery and Reinvestment Act of 2009
ASHRAE – American Society of Heating, Refrigerating, and Air-Conditioning Engineers
BCAP – Building Codes Assistance Project
BBS - Ohio Board of Building Standards
CEU – Continuing Education Unit
CPA - Compliance Planning Assistance
CSI - Common Sense Initiative
DOE – Department of Energy
ECAP – Energy Code Ambassadors Program
EECBG – Energy Efficiency and Conservation Block Grants
EERS - Energy Efficiency Resource Standard
EPA – U.S. Environmental Protection Agency
ESCO - Energy Service Company
HERS – Home Energy Rating System
IBC – International Building Code
ICC – International Code Council
IECC – International Energy Conservation Code
IOU – Investor Owned Utilities
IRC – International Residential Code
JCARR – Joint Committee on Agency Rule Review
LEED – Leadership in Energy and Environmental Design
NAAB – National Architectural Accrediting Board
OBC – Ohio Building Code
ODOC- Ohio Department of Commerce
OCEAN – Online Code Environment and Advocacy Network
OCILB – Ohio Construction Industry Licensing Board
OHBA – Ohio Home Builders Association
OFCC – Ohio Facilities Construction Commission
RCAC – Residential Construction Advisory Committee
RCO – Residential Code of Ohio
RESNET – Residential Energy Services Network
SEP – State Energy Program
USGBC – U.S. Green Building Council
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EXECUTIVE SUMMARY
This Ohio Gap Analysis Report was prepared as part of the
BCAP Compliance Planning Assistance Program.
The purpose of this report is twofold: 1) to document and
analyze the unique strengths and weaknesses of the state’s
existing building energy code adoption and implementation
infrastructure and policies; and 2) to recommend actions that state agencies, local jurisdictions, and
other stakeholders can take to support and encourage local jurisdictions to adopt, enforce, and improve
compliance with model energy codes. The report also details some of the state’s current best practices
and offers Ohio-specific recommendations for actions that would improve the energy-efficiency of its
built environment.
This report is an updated review of the original Ohio Gap Analysis report, published in 2010 with funding
from the United States Department of Energy. Since that time, Ohio has updated its building codes from
2006 versions to 2009 versions. This report documents the current strengths, weaknesses, and
opportunities for improvement in Ohio’s energy code adoption and implementation infrastructure. The
report is organized into these sections: National Perspective on Energy Codes, State Overview,
Adoption, Enforcement, and Implementation.
The National Perspective on Energy Codes section provides a background on the national code
development process, and a map showing the status of energy code adoptions across the U.S. Two
underlying national policies that influence state energy codes are described: the Energy Policy Act of
1992 and the Recovery Act of 2009. The Recovery Act obligated states to ensure compliance with energy
codes by the year 2017. This report is a first step in determining the critical actions necessary to improve
energy code compliance now and into the future.
As preparation for the rest of the report, the State Overview section provides important background
information on Ohio’s population, energy resource production and consumption, and an overview of
both commercial and residential construction. While the housing crisis of 2007-2009 was a major hit to
the construction industry in Ohio, demand for new homes and buildings is beginning to increase.
The Adoption section details the process and stakeholders involved in adopting new building energy
codes in Ohio, which are a part of the Ohio Building Code (OBC) for commercial buildings, and the
Residential Code of Ohio (RCO). It includes an overview of the standards for state-funded buildings,
including successful state-administered programs that have made Ohio the leading state in the country
for Leadership in Energy and Environmental Design (LEED) certified schools, and are saving the state
more than $6 million annually in reduced energy bills.
The Enforcement section details important differences in how the OBC and RCO are enforced in Ohio.
Ohio law requires that all commercial construction in Ohio has oversight by either local or state code
officials, to ensure that buildings are safe and energy efficient. However, enforcement of residential
construction codes is woefully inadequate, leaving homeowners in 66 of Ohio’s 88 counties without any
oversight of the basic requirements that assure healthy, safe and energy efficient dwellings. This section
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includes maps and data that visually showcase where residential enforcement is lacking. Also included
are insights garnered from numerous interviews with local building department code officials.
The Implementation section covers the ways in which state and local agencies, the design and
construction industries, utilities, and other stakeholders work to promote the adopted energy codes,
establish efficient, feasible, and cost-effective enforcement and compliance infrastructures, and prepare
code officials and building professionals to carry out their responsibilities. Ohio is need of a statewide
code compliance study to determine current actual compliance, and identify training and other needs by
local jurisdictions.
The report’s Conclusion includes a summary of the key opportunities and recommendations for
improving energy code compliance in Ohio. Finally, each of the Gaps and Recommendations from this
report are provided in a table.
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INTRODUCTION
A large amount of energy is used to power and maintain buildings, which account for nearly 49 percent
of total energy consumption1 and 72 percent of electricity use in the United States.2 Buildings are also
responsible for at least 56 percent of U.S. greenhouse gas emissions.3
Building energy codes establish minimum levels of energy efficiency for residential and non-residential
buildings. Energy codes improve the energy efficiency of buildings by requiring specifications for
components of a building such as wall, ceiling, and foundation insulation, windows and doors, heating,
ventilation and air conditioning (HVAC), lighting, and more. Buildings last a long time --today’s building
energy policies will affect energy consumption through 2060 and beyond.
Ohio spends about $50 billion annually on energy, which is nearly ten percent of its gross domestic
product.4 The money Ohio spends to import energy from outside of its borders is money exported from
the state’s economy. Energy codes protect citizens from high energy costs and allow residents and
businesses to keep more of their money, improving the economy. Energy efficient homes and buildings
protect owners from high energy bills and are more comfortable to live and work in.
Some claim that energy codes will result in higher upfront building costs or that an energy-efficient
building or home is too costly. However, there are two costs that should always be considered when
purchasing a building:
(1) The upfront (first) cost; and
(2) The long-term (operational) cost over the life of the building, which includes:




Design and construction costs for buildings: five to ten percent of the total occupant spending.
Ongoing operation and maintenance costs: 60 to 85 percent of the total lifecycle costs.
Land acquisition, conceptual planning, renewal or revitalization, and disposal: five to 35
percent.5

When these costs are considered from the beginning of a construction project, energy codes prove
advantageous. The benefits of energy code compliance include:









Saves homeowners and businesses hundreds or thousands of dollars each year.
Enhances the competitiveness of Ohio’s businesses that experience lower energy bills, which
may reduce the risk of a company relocating out of state to reduce costs; also may preserve
jobs.
Helps keep energy rates low by allowing utilities to defer costly investments in new generation
power plants and new transmission and distribution infrastructures.
Decreases a utility’s peak energy demand, which also decreases the stress on Ohio’s aging
transmission and distribution infrastructure; helping to avoid blackouts or other power grid
failures.
Reduces greenhouse gas emissions, air and water pollution caused by the combustion of fossilfuels; also reduces the associated human health impacts caused by such pollution.
Improves indoor air quality, indoor comfort, reduces noise, and improves the quality of
construction.
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Reduces demand for imported energy, maintaining more dollars in-state and improving local
economies.

Recent improvements in the stringency of the model energy codes—and the development of the first
green building codes—continue to raise the bar for energy-efficient design and construction to levels
that were almost unimaginable a few years ago. Retail and office buildings constructed to meet the
requirements of the 2012 International Energy Conservation Code (IECC) can be at least 15 percent
more energy-efficient than those constructed to meet the 2009 IECC.6
The American Recovery and Reinvestment Act of 2009 (Recovery Act) provided states and cities with
unprecedented funding and incentives to adopt the 2009 IECC. This assistance from the federal
government is part of a larger transformation in the way advocates, policymakers, industry and utility
representatives, and the general public view energy efficiency. Today, energy codes are increasingly
perceived as a viable and cost-effective component of a comprehensive solution to our current
economic, environmental, and energy concerns.
Despite the recent progress, in municipalities across the country, energy code enforcement and
compliance remain insufficient. While code development and adoption are the necessary first steps of
the energy codes process, they do not guarantee compliance. To ensure that energy codes deliver what
they are designed to, states and cities must design and carry out effective and realistic energy code
implementation strategies.
The goals of this report are to:



Document Ohio’s energy codes infrastructure, existing gaps, and best practices; and
Provide the initial recommendations for actions the state, local jurisdictions and involved third
party organizations can take to fill these gaps and begin to move towards full compliance with
the adopted codes in Ohio.

The original version of this report was funded by the U.S. Department of Energy, and was part of BCAP’s
Compliance Planning Assistance (CPA) program to improve energy code compliance in states. The CPA
program analyzes the gaps in a state’s existing energy code infrastructure and provides
recommendations for improvement. The first phase of CPA is the Gap Analysis Report, which identifies
barriers to successful energy code adoption and implementation, opportunities for improvement,
available resources, key stakeholders and potential partnerships. The second phase of CPA is the
Strategic Compliance Plan, which provides a plan for implementing the recommendations from the Gap
Analysis report to improve energy code compliance longer-term.
During the original composition of this report, BCAP interviewed building officials from multiple local
building departments representing various sized communities in Ohio, including: three large cities –
Columbus, Cleveland, and Cincinnati; two medium-sized cities – Canton and Toledo; two small cities –
Grove City and Willoughby; two rural counties – Wayne and Ashtabula; and one metropolitan county –
Montgomery. For this updated report, the top six fastest growing counties (Delaware, Warren, Union,
Fairfield, Licking, and Medina) and incorporated jurisdictions within each county were interviewed for
insights about the implementation of Ohio’s updated energy code. In addition, the counties of Franklin
and Athens were also interviewed.
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This report contains the consolidated insights and recommendations from numerous experts, state
officials, and code officials working in the trenches to ensure safe, healthy, energy efficient buildings are
Ohio’s future.
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NATIONAL PERSPECTIVE ON ENERGY CODES
The IECC and ASHRAE Standard 90.1 are developed and published every three
years by consensus-based non-governmental organizations: the International
Code Council (ICC) and the American Society of Heating, Refrigeration, and AirConditioning Engineers (ASHRAE), respectively. While there is no federallymandated minimum standard for energy efficiency in private residential or
commercial buildings, both organizations release national model codes every
three years. States that want to ensure that construction within their
boundaries meets national minimum standards typically
use these codes as a model for the building codes they
adopt for residential and commercial buildings. The most recently developed
model codes are the ASHRAE Standard 90.1-2013 and the 2015 IECC.
State and local government representatives and others impacted by building
codes may voluntarily participate in the code development process. Ohio Board
of Building staff has participated in this process, but future participation is
dependent on funding.
STATE CODE STATUS
Figure 1: Code Status Maps shows the status of residential and commercial energy code adoptions as of

September 1, 2014 and is summarized here.
Residential Energy Codes
As of September 1, 2014, 39 states and U.S. territories have residential codes that meet or exceed the
efficiency of the 2009 IECC. To date, 11 states and the District of Columbia have implemented the 2012
IECC. Dozens of local jurisdictions across the nation have also adopted the 2012 IECC, and others are
pending.
Commercial Energy Codes
As of September 1, 2014, 44 states and U.S. territories have mandatory statewide commercial energy
codes in effect that meet or exceed the efficiency of ASHRAE Standard 90.1-2007. Fourteen states, the
District of Columbia, and dozens of local jurisdictions have already implemented a commercial energy
code that meets or exceeds ASHRAE Standard 90.1-2010, and others are pending.
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Figure 1: Code Status Maps

FEDERAL POLICY
Although energy code adoption occurs on the state and local levels, the federal government—through
Congress and United States Department of Energy (DOE)—has played a significant role in advancing
energy code development, determining the relative energy savings of national model energy codes and
supporting state- and local-level adoption and implementation.
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EPACT
The Energy Policy Act (EPAct) of 1992 requires DOE
to determine whether the most current model
energy codes would improve energy-efficiency for
residential and commercial buildings. It also mandates that DOE make a new determination within
twelve months for every subsequent revision of these codes. Each state then has two years to certify
that it has revised its own energy code to meet or exceed the requirements of the latest edition of the
national models. A state can decline to adopt a residential energy code by submitting a statement to the
Secretary of the DOE detailing its reasons for doing so.7
For commercial buildings, DOE issued a positive determination in October 2011 that ASHRAE Standard
90.1-2010 would achieve greater energy-efficiency in buildings subject to the standard than if they were
built to ASHRAE Standard 90.1-2007.8 For low-rise residential buildings, DOE issued a final determination
in May 2012 that the 2012 IECC would achieve greater energy-efficiency in buildings subject to the code
than if they were built to the 2009 IECC.9
In May 2013, DOE transmitted letters to all 50 state executives, reminding states of their obligations
under EPAct to certify that they have reviewed and updated their energy codes within two years of
DOE’s positive determination or request an extension.10
THE RECOVERY ACT
In 2009, Congress passed the American Recovery and Reinvestment Act (Recovery Act), which provided
states with stimulus funds through the State Energy Program (SEP) and the Energy Efficiency and
Conservation Block Grant (EECBG) Program. Accepting Recovery Act funding obligated states to: (1)
adopt the 2009 IECC or equivalent for residential construction and the ASHRAE Standard 90.1-2007 or
equivalent for commercial construction; and (2) to achieve at least 90 percent compliance with these
codes by 2017.11 In a letter dated March 9, 2009, then-Governor Ted Strickland accepted $96,083,000
million in Recovery Act funding and an additional $24,979,600 EECBG formula grant, a portion of which
went to the state’s energy office within the then-Ohio Department of Development (ODOD) for
investments in various residential and commercial energy-efficiency projects and other purposes.i In his
letter, Governor Strickland assured DOE that Ohio would begin actions to: 1) update the code to the
2009 IECC or an equivalent code, and 2) achieve 90% compliance with these codes by 2017.12
STATE OVERVIEW

i

Note, the ODOD has since been renamed the Ohio Development Services Agency’s Office of Energy and
Redevelopment (OER) and is currently (as of September 30, 2014) considering another name change - therefore it
is referred to as the “Ohio energy office” in this report.
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Ohio is the seventh most populated state, with 11.5 million people. The almost 41,000 square mile state
has a population density of 282.3 persons per square mile (PPSM), which is higher than the national
average of 87.4 PPSM. Ohio’s population grew more slowly than the national average between 2010 and
2013, at 0.03 percent, compared to the national growth of 0.74 percent.13 The capital city of Columbus
is the largest city, with more than 800,000 residents; it was the 15th largest city in the U.S. according to
the U.S. Census Bureau statistics for 2010. There are more than five million housing units in Ohio. Per
capita personal income is fairly low (ranked 30th in the nation)14, and the cost of energy is a concern in
Ohio. Like much of the Midwest, Ohio experiences the temperature extremes of cold, snowy winters
and hot, humid summers.
Figure 2: Ohio Population Map

Source: U.S. Census Bureau Census 2010

Source: U.S. Census Bureau. Ohio Population Estimates 2010-2012

ENERGY PORTFOLIO
Production
Ohio is a moderate energy producer, and ranks 20th in the nation in terms of production. Ohio was the
eighth most electricity-producing state in the nation in 2012, but because its electricity generation does
not meet demand, Ohio is a net recipient of electricity from outside its borders.
Ohio’s energy resources are primarily coal from the Appalachian Basin in the eastern part of the state
(which provides less than one-third of its consumption); and two nuclear plants along Lake Erie.15
Offshore wind resources from Lake Erie are classified as having very high energy potential. Ohio’s
consumption of natural gas is high, especially in the residential and industrial sectors, although the
state’s production has typically only provided less than one-tenth of demand.16
Consumption
The majority of Ohio’s energy consumption is for heating, cooling, and powering residential and
commercial buildings and for industrial purposes.17 Ohio is among the top 10 energy states in total
energy consumption due to its large population, variable climate, and heavy industry.18 In 2011, Ohio
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ranked fifth in the nation for industrial sector energy consumption; output from its factories accounted
for 17% of the state’s gross domestic product (GDP).19
The residential sector accounts for more than two-thirds of Ohio’s natural gas consumption as it is the
primary energy source for home heating.20As shown in the graph below, the industrial sector dominates
energy consumption, although the residential and commercial sectors combined consume more.21

Figure 3: Ohio Energy Consumption by End-Use Sector, 2011

Source: Energy Information Administration,
State Energy Data System

Sources
Ohio is the third most coal-consuming state in the nation following Texas and Indiana. In 2013, about 69
percent of the electricity generated in the state was derived from coal; natural gas contributed 15%;
nuclear energy 12%.22 There are numerous coal mines in the state, but Ohio uses almost twice as much
coal as is produced in-state.23 As a result of Ohio’s intensive use of coal, the state has the fourth highest
carbon dioxide emissions in the country.24
CONSTRUCTION OVERVIEW
Like most states, as a result of a mortgage industry crisis in 2007-2009, new construction slowed
significantly. Even before the mortgage industry crisis, Ohio had begun to experience a decline in
residential building permits and a decrease in commercial development. The considerable drop in
demand for new buildings and homes over the past decade has caused some builders to leave the
business. Those remaining may be more interested in gaining a competitive edge in the market by
learning new approaches that will allow them to market their homes or buildings as having lower energy
bills and lower environmental impacts. A sign that this may already be happening is that the market
penetration of ENERGY STAR certified new homes in Ohio achieved 23 percent in 2012, one of the top
18 states with an ENERGY STAR Certified New Homes Market Index.25
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Total square footage of new commercial construction in Ohio slowed overall between 2002 and 2012 as
shown in the following graph. In 2012, new commercial construction in Ohio amounted 20,971,932
square feet.
Figure 4: New Commercial Construction 2002-2012
Data Source: REED Construction
Data (new construction only)
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By 2009, local jurisdictions issued far fewer permits than in 2004, as shown in Figure 5: 1- and 2-unit
Residential Building Permits 2000-2013, Ohio. However, U.S. Census Bureau data shows that the number
of residential building permits increased from 16,905 permits issued in 2012 to 20,543 permits in 2013.
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Figure 5: 1- and 2-unit Residential Building Permits 2000-2013, Ohio
Data Source: U.S. Census Bureau

Ohio 1- and 2-Unit
Building Permits Survey
Residential Building Permits (2000-2013)
120%

43,719

45,000

100%

40,000

80%

35,000

60%

30,000

40%

25,000

15% 14%
6%

1%

20,000
15,000

0%
0%
-11%

-24%

10,000
5,000

20%

-40%

-13%

-40%

-34%
-59%

0

13,007 -20%

Annual Percent Change

Permits Issued

50,000

9,496

-60%
-80%

EXISTING BUILDINGS
While there were about 13,000 new homes built in Ohio in 2013, there are 5,128,619 existing housing
units in the state.26 The amount of remodeling, additions and alterations to existing housing and
buildings is unknown, as permit data for such alterations is not captured at the state level, nor by the US
Census Bureau. According to the National Association of the Remodeling Industry (NARI) in Westerville,
Ohio, permitting data for existing structures can only be obtained by contacting each building
department individually; NARI does not have data on existing building permits in Ohio. However, we
know that remodeling happens - the Joint Center for Housing Studies of Harvard University estimates
that spending on home improvements increased about 9 percent in 2012 (nationally). Expenditures for
home improvements and repairs represented 1.8 percent of GDP in 2011, exceeding the amount spent
on single- and multifamily home construction.27 The U.S. Census Bureau estimates that by 2030, the
“baby boomer” population will be aged 65 and older.28 The near-term growth of this aging population is
likely to result in increased demand for retrofitting existing homes to enable people to age in place.
Gap #1: Permit data for major remodels, alterations and/or additions in existing homes and
buildings is not available; nor is data such as the amount of investment (compared to new
buildings/homes for example).
Recommendation: The Board of Building Standards could add a section to its annual survey of local
building departments to capture the number of permits given for major remodels or additions, which
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would help the state begin to assess the need for training for remodeling of existing homes and
buildings.

ADOPTION
The process of adopting building codes differs from state to state. Typically codes are adopted through a
legislative process, a regulatory process, or a combination of both. A few states are considered “home
rule” and allow codes to be adopted at the local rather than state level.
OHIO’S ADOPTION PROCESS
Since 1955, within the Ohio Department of Commerce (ODOC), the Ohio Board of Building Standards
(BBS) is comprised of fifteen individuals appointed by the Governor and confirmed by the Senate. The
BBS is responsible for adopting and administering Ohio’s building codes. It is authorized to formulate,
adopt, and amend non-residential building codes for the state; until the year 2006, there was no
building code adopted for residential dwellings at the state level.
The Residential Construction Advisory Committee (RCAC) was created in 2005, when House Bill 175 was
signed into law. 29 The RCAC is comprised of nine members experienced in residential construction and
appointed by the Director of the Department of Commerce. (see Appendix A for Ohio Revised Code,
section 3781.07 “Organization of the Board”, and section 4740.14 of the Ohio Revised Code “Residential
Construction Advisory Committee – Recommendation of Residential Building Code”). The intent of the
RCAC is to provide the construction industry’s input into the code adoption process to assure that
building codes are feasible and realistic. In 2006, the BBS worked with the RCAC to adopt the first
statewide residential building energy code, which was based on the 2006 IECC. The Director of
Commerce works with the Ohio Home Builders Association, the Ohio Fire Chiefs Association, and the
Ohio Building Officials Association (and others) to appoint specific individuals to the RCAC.
The ODOC has had experience working with similar committees, which typically provide helpful insight
to the agency. However in practice, the RCAC operates differently than other ODOC committees, such
that no changes can be made to the residential building code without participation from the RCAC.30 The
process for adopting or amending building codes is as follows:31
1. To request change to the Residential Code of Ohio, anyone may petition either the BBS or the RCAC
for a rule change, or the BBS or RCAC may recommend their own.
2. The BBS works with the RCAC to determine if such a rule change is beneficial. Both the BBS and RCAC
must agree upon the proposed rule change language.
3. BBS solicits input from stakeholders through personal and electronic outreach. Stakeholder input is
reviewed by BBS and any amendments must be agreed upon by both BBS and RCAC.
4. Rules agreed upon by both the BBS and RCAC are then filed with the Common Sense Initiative (CSI)
within the Lieutenant Governor’s Office. The CSI vets the proposed rule change to assure that it will not
adversely impact Ohio businesses.
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5. If approved by the CSI, the BBS then files the rules with the Secretary of State, the Legislative Service
Commission, and a committee of the General Assembly known as the Joint Committee on Agency Rule
Review (JCARR) at least 60 days prior to adoption. The JCARR is comprised of five State Representatives
and five State Senators who review proposed rules to ensure they do not exceed the rule-making
authority granted to them by the General Assembly.
6. If approved by JCARR, the Board acts to adopt rule amendments and sets an effective date. The rule is
then final-filed with JCARR and the Legislative Service Commission.
As statewide minimum construction codes, all residential and commercial construction in all
jurisdictions in Ohio must comply with the codes as promulgated by the BBS. Cities are not permitted to
adopt regulations that conflict with the regulations adopted by the BBSii; as determined by the BBS on a
case-by-case basis. For residential building regulations, local governments are not permitted to adopt a
regulation of the same subject matter as is already in the state building code; this restricts local
governments from adopting a code different from the state adopted residential building code.
The state does not offer local jurisdictions the option of adopting
a stretch code– which is a state-adopted alternative to the
minimum state-mandated code. A stretch energy code is a
voluntary appendix to a mandatory statewide minimum energy
code that allows municipalities to adopt a uniform beyond-code
option to achieve greater levels of energy efficiency. Stretch codes
pull the construction market forward, priming the construction
industry for changes that could well be part of the next update for
the state baseline energy code. A stretch code also provides
consistency for the construction sector because the stretch code
is developed through the same public process as other statewide
codes.32 Rather than the state having to develop an entirely
separate second code, the stretch code can simply be based on a
third-party standard such as Energy Star, or it may be the next
model code version (e.g. the 2012 IECC). A stretch code helps ease
the transition to new codes by familiarizing the marketplace,
while allowing local jurisdictions the ability to stay current with
the latest codes as they are developed.

Best Practice

Participating in the national code
development process is a best practice for
states. BBS has participated in the most
recent updates. Funding should continue to
be dedicated to allow BBS staff to engage in
future national code development, via:






Participation in IECC/IRC/IBC code
development, sharing knowledge and
experiences through International
Code Council (ICC) online forums.
Participation in ASHRAE Standard 90.1
development, sharing knowledge and
experiences through the ASHRAE
membership.
Sending at least one representative to
DOE codes conferences, when
available.

In 2009, the RCAC initially opposed the adoption of the 2009 IECC, mainly due to concerns about the
additional costs to builders associated with the code. After negotiating with proponents of the 2009
IECC, a compromise was reached, allowing home builders two additional alternative compliance paths;
both deemed to be as energy-efficient as the 2009 IECC.

ii

Of course, building owners may choose to build a more efficient building than required by code, and cities may
choose to build their own public buildings at a higher level.
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Many states have an automatic code review cycle as new codes are published at the national level and
this is considered a best practice. Ohio does not have an automatic code update process cycle for
adopting new codes. According to the Ohio Home Builders Association’s Legislative Review, February 27,
2014, the RCAC has “agreed that a three-year code cycle update is not appropriate for Ohio”.33 Although
this appears to be the prevailing sentiment in Ohio, it’s still considered a best practice to review codes
every three years as they are published to keep up with current technological and construction
practices.
Gap #2: The state does not have an automatic energy code review process on a three-year cycle.
Recommendation: The BBS should consider adopting an automatic review process for future
iterations of the model energy code to lock in future energy savings after the release of each new
model energy code.
GAP #3: The RCAC appears to lack representation from those impacted by new energy codes, such
as consumer and environmental advocates. The RCAC could also benefit from expertise of building
scientists who should be part of the conversation when considering the details of a new residential
building code.
Recommendation: In addition to the specific statutorily-required sectors represented on the RCAC
(see Appendix A: Excerpts from Ohio Revised Code), appointed individuals should represent other
stakeholder groups besides the construction industry, such as environmental and consumer
protection groups. Such appointees to the RCAC may be sought from universities, building science
related organizations, Energy Code Ambassador Program, or the Ohio Consumer’s Council, Energy
Star builders, and home energy raters.
POTENTIAL ENERGY SAVINGS
Many state and local governments do not have reliable, unbiased information on the cost-effectiveness
of adopting a new energy code via an analysis of the upfront incremental cost for the updated
provisions in the code, and the resulting energy cost savings. Builders that oppose updating energy
codes may present elected officials with inflated numbers of the upfront costs and argue that the new
code are too expensive, without taking into account that the reduced monthly energy bills often offset
the slightly higher purchase price of the home. To address concerns about the costs that home builders
(and ultimately home buyers) will face, it is helpful to compare the incremental cost associated with
building to a higher code to the anticipated energy cost savings such improvements will yield over time.
Reliable information empowers consumers to make smart decisions.
DOE has provided analyses to help states assess the cost-effectiveness of adopting residential energy
codes. DOE’s cost analysis for Ohio includes the estimated incremental construction costs for complying
with the 2012 IECC and the resulting energy bill savings, as compared to the 2009 IECC.34 Its analysis for
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Ohio shows that the 2012 IECC average life-cycle cost savingsiii over 30 years would be $5,151.35 The
data shows that homebuyers in Ohio would save an average of $330 per year, and that the initial
investment would be paid off in 4.5 years.iv
Figure 6: U.S. Department of Energy’s Residential 2012 IECC Cost Analysis

Two resources developed by BCAP help policymakers assess the impacts on energy code adoption and
compliance both on the individual homeowner level and on the macro state level:
1. BCAP’s Incremental Cost Analysesv for both the 2009 IECC and the 2012 IECC, as amortized within a
homebuyer’s mortgage is available for select states and cities for both the 2009 IECC and the 2012 IECC.
This resource helps explain how the incremental construction costs added by updated energy codes are
amortized within a homebuyer’s mortgage and return thousands of dollars in profits over a typical
mortgage termvi (see Appendix D: Cost Analysis).
2. Fact Sheet: Potential Savings from Energy Codes provides a statewide estimate of the energy, utility
cost, and carbon emissions savings via implementation of updated residential and commercial energy
codes over the next three decades (see Appendix E: Fact Sheets

iii

A life-cycle cost is full accounting over a 30-year period, considering: energy savings, the initial investment
financed through increased mortgage costs, tax impacts, and residual values of energy-efficiency measures.
iv
To view DOE’s report “Ohio Energy and Cost Savings for New Single– and Multifamily Homes: 2012 IECC as
Compared to the 2009 IECC” see
http://www.energycodes.gov/sites/default/files/documents/OhioResidentialCostEffectiveness.pdf.
v
Please see BCAP resources on 2012 IECC adoption: http://energycodesocean.org/incremental-cost-analysis and
2009 IECC adoption: http://energycodesocean.org/2009-iecc-incremental-cost-analysis.
vi
See BCAP “Pennsylvania 2012 IECC Incremental Cost Memo” Accessed 2/4/14 from
http://energycodesocean.org/incremental-cost-analysis and “Incremental Cost Payback: Ohio”
http://energycodesocean.org/resource/incremental-cost-payback-ohio.
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The Potential Impact of full compliance with 2009 Energy Codes). To illustrate the significant benefits
energy codes provide for Ohio households and businesses, BCAP used its proprietary Codes Calculator to
compare a “business-as-usual” baseline scenario to two target scenarios:vii



Increased compliance with the current state code based on the 2009 IECC
Adoption of the 2012 IECC statewide with increased compliance.

STAKEHOLDERS
In Ohio, the main stakeholders involved in energy codes are as follows:
The ODOC’s Board of Building Standards (BBS)-see “Ohio’s Adoption Process”.
The ODOC’s Residential Codes Advisory Committee (RCAC) see “Ohio’s Adoption Process”.
The Ohio energy office works to grow Ohio’s economy by connecting companies and communities to
financial and technical resources to increase efficiency and deploy advanced energy technologies. The
Ohio energy office is designated as the state’s energy office by the State of Ohio and the U.S.
Department of Energy, and is responsible for administering U.S. Department of Energy funding allocated
to the state and for carrying out requirements in the Energy Policy Act.
Ohio Building Officials’ Association (OBOA) membership includes about 1,500
building officials, building inspectors, architects, engineers, fire officials, and
contractors. OBOA worked with BBS to help create code official certification
standards, local department collection fees supporting BBS educational resources,
and a uniform residential code that eventually became the RCO.36 There are seven
regional OBOA chapters in Ohio.
The Ohio Home Builders Association (OHBA) represents its more than 5,000 members (home builders
and related vendors) in a legislative and regulatory advocacy capacity on a statewide basis. The OHBA
has generally opposed the adoption of updated energy codes, and is involved in the selection of
appointees to the RCAC. There are more than 20 local HBA chapters across Ohio; many chapters meet
regularly for meetings or dinners with speakers.
Regional planning commissions are governmental bodies operating at the municipal, county or regional
level that are responsible for guiding orderly development in a specified area. For example, the MidOhio Regional Planning Commission (MORPC) is a voluntary association representing Central Ohio

vii

BCAP’s Code Calculator is a tool that estimates energy, utility cost (in real 2011 dollars), and carbon emissions
(CO2 equivalent) savings at a state level through the adoption and implementation of residential and commercial
energy codes. The Code Calculator compares the desired “target code” scenario to the “business-as-usual”
baseline scenario based in part on the Annual Energy Outlook (AEO) reference case published by the U.S. Energy
Information Administration (see http://www.epa.gov/cleanenergy/energy-resources/refs.html#houseenergy for
more details). Details at: http://energycodesocean.org/resource/bcap-codes-savings-estimator-primer.
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governments and regional organizations in 12 counties. It “envisions and embraces innovative directions
in transportation, energy, housing, land use, the environment and economic prosperity”. MORPC, along
with other regional planning organizations, may provide a connection through which to promote energy
code training or related initiatives.
Other Professionals are typically the front line in working with buyers of homes or commercial
buildings. In most communities, energy code and green building outreach and education for
professionals such as real estate professionals, appraisers, lenders, architects, engineers, insurers and
others has been limited, or even non-existent. This knowledge gap is a barrier to code compliance, as
these individuals may not know how to sell these features to their customers, assess their value, or offer
more affordable mortgage or insurance rates.

OHIO’S ENERGY CODE
For Commercial buildings, the 2011 Ohio Building Code (OBC) went into effect November 1, 2011 for
construction that is not detached one, two, or three-family dwellings. The OBC incorporates the 2009
International Building Code (IBC), including its references to the 2009 IECC and ASHRAE 90.1-2007 as
compliance paths for energy efficiency for non-residential buildings.37 Both compliance paths reference
the nationally-recognized climate zone map that both the IECC and ASHRAE codes provide. The majority
of Ohio is in climate zone five, with a few southern counties in zone four.
For residential buildings, the 2013 Residential Code of Ohio (RCO) has been in effect Since January 1,
2013. Chapter 11 of the RCO contains the energy conservation requirements for residential buildings.
Section 1101.2 allows for three methods of demonstrating compliance, purportedly designed to allow
the owner and/or the designer maximum flexibility in the design of a new home. They are:
1. The International Energy Conservation Code (which reference a nationally-recognized climate
zone map); or
2. Sections 1101 through 1104 of Chapter 11 (which reference a nationally-recognized climate
zone map); or
3. Section 1105 – The Ohio Home Builder’s Association (OHBA) Alternative Energy Code Option,
(which provides two simplified compliance paths applicable in any climate in Ohio).
These numerous compliance options are graphically depicted in the following flow chart. The multiple
compliance options were created by negotiations between proponents and opponents of Ohio’s
adoption of the 2009 IECC. However, the numerous options tend to confuse code users, according to
local enforcement staff interviewed for this report (see Insights from local jurisdictions of this report).38
Owners, design professionals or builders must choose which compliance path to use and communicate
this choice to the building department (if a certified building department exists in the area where the
home is being built).
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Figure 7: RCO Compliance Options

STANDARDS FOR STATE-FUNDED FACILITIES
In January of 2007, House Bill 251 was passed, which required colleges and universities to develop 10
year plans with energy reduction goals. Additionally, Executive Order 2007-02S (now expired) required
all state agencies, boards and commissions to conduct an energy audit for all owned and leased facilities
by June 2007 and to reduce statewide energy use in their facilities by 5% in one year and by 15% during
the next four fiscal years. The state did achieve a 5.5% savings in the first year, and 15% over four years
for those agencies reporting. It should be noted that not all facilities reported in the utility database, so
savings for those facilities were uncertain. Also in 2007, an inter-university council was created to
develop energy-efficiency guidelines and a 10-year plan for university Boards of Trustees. This council’s
status is unknown.39
In 2012 the Ohio Facilities Construction Commission (OFCC) was formed, which consolidated the
operations of the former Ohio School Facilities Commission (OSFC) and the State’s Architect’s Office. The
OFCC now administers three programs that reduce energy use in state funded buildings:
(1) The Capital Energy Conservation program, which funds specific energy-efficiency measures for state
agencies . In July 2014, $3,000,000 was appropriated to the OFCC for the purpose of investing in energy
projects for state agencies over the next two years. These energy projects are typically less than
$200,000 each, with a goal to payback in 7 years or less. OFCC energy specialists work with agency
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personnel to help them identify savings opportunities, and assist these agencies with executing the
projects. Since the inception of the program, more than $17 million in energy projects have been
completed through the capital program.
(2) The Performance Contracts program, which has simplified and accelerated the process for state
agencies in Ohio to enter into contracts with private Energy Service Companies (ESCOs). The
Performance Contracts program offers oversight and consultation to state agencies – from the initial
contact between the state entity and the ESCO, through the energy needs analysis, design,
implementation of improvements, maintenance, and energy-saving measurement and verification for
up to 15 years. The program provides state agencies with technical support, customized advice, and
ready-made contracts. As a result, the state is saving more than $6 million each year in reduced energy
costs with 29 projects.40 Administrative costs are recovered by fees rolled into the overall project cost,
and funded via bond sales initiated by the Ohio Air Quality Development Board – so no taxpayer funding
is needed to run the program.
In addition the OFCC oversees a performance contract program for K-12 schools, known as the School
Energy Conservation Program. In existence since 1986, approximately 44 construction projects worth
$56 million are completed each year through this program. Local school districts have the authority to
administer and award these energy savings performance contracts, with the OFCC providing technical
review of the proposed projects, and reviewing annual savings reports.
(3) The Green Schools program, which requires (since September 2007) that all K-12 schools
participating in state-funded programs must achieve at least LEED Silver Certification, with strong
encouragement to achieve the Gold level. As of June, 2014, 340 schools have pursued LEED; 159 are
already-certified. As designed, these schools will save 35% on utility bills compared to baseline
standards, although the state does not track or monitor utility bills. If a school cannot achieve LEED (e.g.
it’s a partial renovation), the OFCC uses its Ohio School Design Manual to assist the school in making
construction choices that result in lower utility bills. Ohio has more LEED certified public schools than
any other state in the nation.
GAP #4: Other than the standards in place for K-12 schools, Ohio has not adopted a modern energy
code for state-funded buildings, nor one that “pushes the market” by leading by example.
Recommendation: The state should “lead by example” by requiring standards for state-owned, stateleased or state-funded buildings that are more stringent than minimum state energy codes. By
requiring more advanced energy standards for state-funded buildings, the state demonstrates fiscal
responsibility with tax payer dollars. Also, more efficient public buildings are a hedge against
uncertain future energy costs and availability, and reduce the government’s susceptibility to fuel price
increases. Use of advanced standards also familiarizes and trains the construction industry and code
enforcement officials, and increases demand for “greener” products from product suppliers,
manufacturers and service providers, stimulating the local economy.
GAP #5: The Performance Contracts program administered by the OFCC to state agencies is an
exemplary program that is saving Ohio significant dollars. There is no equivalent program for local
governments.
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Recommendation: The Ohio energy office should consider the feasibility of offering consulting
services to local governments (in addition to state agencies). Alternatively, perhaps the SAO
Performance Contracts model could be replicated at the county-level to help municipalities reduce
energy use and familiarize local construction communities with modern building products and
practices, helping to pave the way for future energy code updates.
STANDARDS FOR MUNICIPAL-FUNDED FACILITIES
State law does not permit municipal governments to set more progressive energy code policies for their
communities. However, local governments can choose to set higher standards for their own buildings.
By requiring higher standards for public buildings, municipalities demonstrate fiscal responsibility with
taxpayer dollars while also familiarizing the local construction market with updated energy products and
building practices. They have the added benefit of reducing municipal energy bills while providing more
comfortable public buildings.

OTHER OHIO BUILDING CODES
Other state codes promulgated by the BBS include: a commercial building code (which includes specific
referenced standards such as the electrical and energy codes); a mechanical code, a plumbing code, an
elevator code, and a boiler code. These codes are enforced by certified building departments or the
local health department (which often times enforces the plumbing code).
CURRENT BEST PRACTICES
●

●

The OFCC’s Performance Contracts program is successfully removing barriers for state
agencies by providing technical assistance to state agencies, and is already saving the state
more than $6 million in reduced energy bills annually, while educating and familiarizing the
construction industry on how to utilize energy-efficiency technologies and practices.
Ohio is leading by example by setting higher energy standards for K–12 state-funded
schools; and is leading the nation in having the most LEED-certified schools.

ENFORCEMENT
Enforcement provides the teeth behind adopted codes, as it is the responsibility of design professionals
and builders to ensure that their projects comply with the provisions of all construction codes. As codes
are regularly evolving, it is also incumbent on the state, municipalities, and involved third party
organizations to provide the enforcement community with access to sufficient energy code training,
especially for those inspection departments where multiple barriers to enforcing the energy code exist.
OVERVIEW OF ENFORCEMENT INFRASTRUCTURE
The BBS authorizes eligible city, county, township and municipal building departments as “certified
building departments”. Some local building departments are certified to enforce both the residential
and commercial construction codes, some only commercial codes, and some only residential codes.
Certified building departments are authorized to accept and approve plans and make inspections in
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accordance with the provisions of the OBC and/or RCO. Complete lists of certified OBC and RCO building
departments are made available by BBS.
Building departments set their own permit fees. All departments that charge fees for plan review, plan
approval, and inspections must collect and remit a specified percentage of those fees monthly to BBS,
which uses the funds for administrative costs, code books, training and education. For residential
projects, BBS collects one percent41; for commercial projects, BBS collects three percent.42 Some local
departments are able to cover their costs through fee collection; others are not and general funds are
used to cover the gap. Some departments have had to reduce staff in recent years due to low
construction activity.
Designers and builders typically use DOE software called COMcheck to demonstrate compliance for
commercial projects. For residential projects, multiple compliance options are used.
The process for enforcing building codes is as follows: builders apply for a building permit and submit
building plans which include details on insulation and other energy features; plan reviewers assure that
plans meet the code; and code inspectors review the approved plans provided to them onsite by the
builder to ensure that the installed measures match the plans and comply with the code. Energy code
enforcement is typically incorporated into other inspections, although most jurisdictions make sure to
conduct a special insulation inspection.
Many Inspectors are unaware of when a structure is being built to above-code programs such as LEED or
Energy Star. They view their job as enforcing the state adopted code, and they are typically not involved
(or even notified) about above-code buildings.
There are major differences between the structure of enforcement for commercial and residential
buildings in Ohio.
THE COMMERCIAL ENERGY CODE
Enforcement for commercial construction occurs at both the state and local levels. Local enforcement is
conducted by local building departments certified by the BBS to enforce the OBC. In areas without a
certified building department, commercial plans must be approved by the Ohio Department of
Commerce (DOC), Division of Industrial Compliance (DIC) which reviews building plans for the
construction, alteration and renovation of commercial and public building projects, and conducts
inspections of plumbing, electrical and structural systems for compliance.43 There are 14 state Plan
Reviewers and more than 30 state Inspectors that work from home offices regionally across Ohio.
The majority of plans submitted to DIC demonstrate energy code compliance via COMcheck, and there
are often problems with the submissions. For example, the COMcheck report may not match the plans,
or the R-value submitted for a given area may not actually be accurate – for example, plans may show R19 cavity insulation in a 2x4 wall, which is not possible. Once the COMcheck report is approved by a
state Plans Examiner, it is stapled to the building plans which the builder is required to have available at
the building site for use by the field inspector. However, those attached pages tend to get in the way,
and may be lost or torn off so that they are not available.
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Individual Plans Examiners have their own strengths and some may pay more attention to the energy
code provisions of building plans than others. Some carefully review the COMcheck reports and require
corrections where there are errors. Others prioritize the health and safety provisions of the code more
than the energy provisions, and may not require corrections; yet others may not fully understand how
to use COMcheck to assure that the plans comply with OBC requirements. Specific training on this topic
may help to assure the energy provisions of the OBC are reviewed in equal import as the health and
safety provisions of the OBC.
DIC does not conduct special energy inspections other than an insulation inspection; rather, energy code
compliance is inspected during other relevant inspections (e.g. HVAC, structural). viii However, the health
and safety provisions of the OBC (e.g. fire, electrical, structural) may be prioritized over the energy
provisions by both Plan Reviewers and Inspectors.44
The commercial energy code is:
 Simple - there are two compliance paths;
 Has been in place for much longer than the residential code so the building industry and code
officials have become accustomed to it; and
 Enforced statewide.
Gap #6: State building inspectors and Plan Reviewers tend to prioritize the health and safety
provisions of the commercial energy code over the energy provisions, and state inspectors are not
required to inspect for energy provisions other than insulation. It is unknown whether inspectors
are enforcing the other energy provisions of the OBC.
Recommendation: The BBS should emphasize to state building inspectors that the energy code
should be prioritized with equal importance as other building codes. For example the BBS should:
 Require that all energy provisions of the OBC are inspected.
 Heighten the importance that code enforcement staff put on the energy provisions of the OBC
by providing information to Plan Reviewers and Field Inspectors about how energy codes
benefit Ohioans and benefit the state.
In addition, the state should conduct an energy code compliance evaluation study to determine the
specific strengths, weaknesses, and needs in enforcement of the energy provisions of the OBC (see
Gap and Recommendation #18).
THE RESIDENTIAL ENERGY CODE

viii

OBC section 108.2.8 Energy efficiency inspections reads “Inspections shall be made to determine compliance
with Chapter 13 of the "OBC” and shall include, but not be limited to, inspections for: envelope insulation "R” and
"U” values, fenestration "U” value, duct system "R” value, infiltration air barriers, caulking/sealing of openings in
envelope and ductwork, and "HVAC” and water heating equipment efficiency.”
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Enforcement for residential construction occurs at the local level by local building departments certified
to enforce the residential building code. In areas without a certified building department, there is no
residential code enforcement.
The residential energy code:
 Is complex: it offers additional ways to comply in addition to the compliance paths offered in the
IECC (see Figure 7: RCO Compliance Options);
 Has only been in place since 2006; and
 Is not enforced statewide.
There are 88 counties in Ohio; 22 are certified to enforce the residential energy code. See Figure 8:
Population Map Overlaid with Areas of Residential Building Code Enforcement below for a map that
shows where residential enforcement exists in Ohio. While it appears from the map below that less than
half the state (geographically) has residential enforcement, according to the BBS, about 80% of Ohio’s
population is in areas with residential code enforcement.45 However, enforcement is not uniform. In
counties (outlined in yellow), residential enforcement occurs only in un-incorporated areas of the
county, and any incorporated areas that request the enforcement services from a nearby certified
building department (denoted by orange circles). The green dots denote incorporated areas with
certified building departments that enforce the RCO, and the orange dots denote incorporated areas
that do not have their own certified building department but have requested enforcement services from
another. Note that the darker the blue shading; the higher the population.
Figure 8: Population Map Overlaid with Areas of Residential Building Code Enforcement
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Taking a Closer Look
Of the 88 counties in Ohio, 53 have positive population growth. Within those 53 counties, 24 do not
have a certified building department; that is, no one is inspecting their new homes for basic health,
safety, and energy code compliance, leaving occupants of these homes at higher risk from construction
that could lead to unsafe homes with high energy bills over the lifetime of the structures.46
Table 1: Growing Counties without Residential Code Enforcement
County/Population

Pop. Growth Rate

Knox, OH / 60,921

11.78%

Morrow, OH / 34,827

10.11%

Holmes, OH / 42,366

8.79%

Highland, OH / 43,589

6.64%

Perry, OH / 36,058

5.81%

Vinton, OH / 13,435

4.91%

Hancock, OH / 74,782

4.89%

Adams, OH / 28,550

4.46%

Noble, OH / 14,645

4.18%

Athens, OH / 64,757

4.07%

Hocking, OH / 29,380

4.03%

Pike, OH / 28,709

3.66%

Meigs, OH / 23,770

3.03%

Tuscarawas, OH / 92,582

1.83%

Jackson, OH / 33,225

1.79%

Ashland, OH / 53,139

1.17%

Morgan, OH / 15,054

1.05%

Coshocton, OH / 36,901

0.67%

Marion, OH / 66,501

0.43%

Hardin, OH / 32,058

0.35%

Belmont, OH / 70,400

0.25%

Huron, OH / 59,626

0.23%

Lawrence, OH / 62,450

0.21%

Harrison, OH / 15,864

0.05%

Figure 9: Examples of Growing Counties with and without Residential Enforcement provides two examples of

counties with residential enforcement, and two without. All counties have positive population growth,
but enforcement is absent in two counties.

Ohio Gap Analysis

27

Figure 9: Examples of Growing Counties with and without Residential Enforcement

Gap #7: Numerous additional compliance paths add complexity and confusion to the residential
energy code (see Figure 7: RCO Compliance Options).
Recommendation: With the next adoption of the energy code, the BBS should strive to simplify the
residential code if possible, so that there are fewer methods of compliance. This will reduce confusion
among the construction community, the code enforcement community and the public.
Gap #8: Unlike the commercial building code, residential building code enforcement is absent in a
large portion of the state. There is no oversight or administration to protect citizens from
residential construction that could result in life-threatening or costly dwellings for Ohioans.
Recommendation: The Ohio energy office should coordinate with the BBS to consider the best
approach to providing state-administered plan review and building code enforcement for residential
dwellings in areas without enforcement. A precedent for state-enforcement of the building code
already exists since the commercial building code has both local and state enforcement. An Energy
Code Collaborative in Ohio could be tasked with this as an issue (see Gap and Recommendation #9).
INSIGHTS FROM LOCAL JURISDICTIONS
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In 2011, BCAP interviewed numerous code officials from certified building departments to glean insight
into energy code enforcement. In 2014 BCAP conducted additional interviews with code officials in nine
counties with certified building departments, and also with building officials in incorporated jurisdictions
within those counties. The counties included: Delaware, Warren, Union, Fairfield, Licking, Medina,
Franklin, Athens, and Hancock. Insights from these interviews are summarized below.














Of the multiple options for demonstrating compliance to RCO, there does not appear to be one
that is more used than others. Builders in different areas tend to use different compliance
options. For example, in Delaware County, the majority of builders use the Ohio Homebuilders
Prescriptive path; in Powell (within Delaware County), REScheck/COMcheck is most often used;
and in Medina County builders use REScheck, REMrate, and the OHBA path #1 and #2.
Building departments typically incorporate energy code enforcement into their other
inspections, rather than set up a specific energy inspection. However, code officials do typically
conduct an insulation inspection.
Several code officials interviewed don’t trust the accuracy of the performance path reports they
get from third-party energy raters. Additional training would be helpful to better understand the
reports, and the process code officials should be using to assure that third-party energy raters
are qualified and producing accurate reports.
Code officials and builders interviewed gave mixed messages on the level of energy code
compliance. Several code officials reported that builders are complying with the energy code;
others reported that residential builders are confused by the numerous compliance options,
which leaves the code official in the position of having to train them on the job. Some code
officials feel it is not their responsibility to teach builders how to comply with the code, nor do
they have time to teach them, as their budgets and staff are already stretched thin. Some code
officials prioritize “health and safety” over energy efficiency, and say that in some cases they
need to “let things go” regarding energy code compliance.
Some code officials believe that code officials understand the energy code well, but that the
construction community does not, and that builder education is the critical missing part of
achieving compliance with energy codes.
Some code officials may not completely understand or support more stringent energy codes.
Some are concerned about the impact on builders and, therefore, on local building departments
that depend on permit fees to operate. Straining the working relationships with residential
builders/contractors is a concern of some code officials.
Some cite political pressures as the main reason the residential code is not enforced statewide.
Builders are considered a generally conservative industry inclined to “do things the way they’ve
always been done,” and were recognized as being philosophically opposed to regulatory
changes.ix

ix

For example, one Plans Examiner Supervisor said that commercial code enforcement is “no problem”, but that
“Residential builders try to cut corners – builders don’t know the latest in codes and standards. We need an
analysis and education to teach them the methods and show an economic comparison, including ASHRAE or IECC
or alternative methods... they [builders] don’t know the alternatives.”
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Some code officials believe strongly that the lack of consistent enforcement of the RCO
statewide is a major problem, and that it’s “just a matter of time before a home buyer is hurt or
killed by sub-standard construction”.
Code officials and builders interviewed gave mixed messages on the level of energy code
compliance occurring in the field. Some code officials believe that code compliance and
enforcement of the OBC and RCO is generally stronger in larger urban areas than smaller rural
communities.
Some code officials said that they need code books and other technical resources, and were
unaware that BBS provided all departments with such resources.
Code officials need a better understanding of REMrate software and how it works (requests for
this came from Delaware County, Union County, Fairfield and Avon, and Groveport). Multiple
code officials suggested that the software shows a building complies, when it actually doesn’t.
In Licking County, the majority of production builders are using REMrate software to show
energy code compliance. As one code official said “Licking County needs training for builders –
we have 668 square miles to enforce, and don’t have the capacity to launch a builder license
program like in Columbus.”
Builders need a checklist for energy code provisions. As one code official said “It would be great
if the state worked with OBOA to design and distribute one for local jurisdictions to provide to
builders.” Another said “Builders don’t know the difference between REScheck and REMrate –
they just say ‘tell me what to do’, and they do that.”
It’s problematic that residential builders don’t need licensed architects. According to some code
officials “Drafts people have no clue what they’re doing – anybody can draw up plans for a
house, using a drafting program from BestBuy, and call themselves a designer (not an
architect).”

CURRENT BEST PRACTICES


The statewide coverage of commercial energy code enforcement assures that commercial
building standards are consistently enforced across Ohio.

IMPLEMENTATION
The state plays a crucial role in providing municipalities with the resources and support they need to
establish effective enforcement infrastructures and practices. As codes are regularly evolving, it is also
incumbent on the state, municipalities, and others to provide the enforcement community with access
to sufficient energy code training, especially for those inspection departments where multiple barriers
exist to enforcing the energy code sufficiently to achieve compliance with the state code requirements.
In order to assure that buildings are constructed to the adopted energy code, states and cities must
carry out full implementation – that is, they must prepare state and local code officials, the building
industry, and other stakeholders for compliance with the energy code. States must raise awareness of
the need for energy codes; identify needs and opportunities for training; conduct outreach to
stakeholders; offer on-site, classroom, and web-based training; establish and utilize enforcement
infrastructure, tools, and systems; and offer technical support to both code officials and builders.
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STATE’S ROLE IN PROMOTING CODES
The BBS provides support to certified building department staff in multiple ways. BBS support includes:







Technical support via the phone or email;x
Concise written descriptions of particularly confusing or new code requirements;
Free (mandatory) training each time a building code is updated;
Code books, including both IECC and ASHRAE standards, Energy Code Inspector’s Guide, and
other supporting resources when codes are updated.
Online educational videos, available at Ohio Department of Commerce, BBS website.xi
An online energy code training module at www.ohiobbseducation.com (see Figure 10: Online
Classes Offered by BBS).

The BBS is considering providing building departments with a ready-made energy code checklist for
builders. These checklists can be copied by local jurisdiction staff to help them communicate to builders
the required energy code provisions and/or inspections. This will help ensure that code inspectors are
able to view the energy features before they are covered up.
The BBS also offers free training to builders, and has reached out to the OHBA. However, the BBS has
not had success in reaching the construction community with free training; few individuals from the
construction community attend. This is likely because builders:






Are not required to obtain Continuing Education Units (CEUs) like code officials and other
professional trades.
Are busy working in the field and it’s difficult to take time off to attend a class, or send their
subcontractors to a class and lose the productivity in the field.
Are motivated to maximize profits in each new home or building; many view the building codes
as adding cost (thereby reducing profit).
Are not the beneficiaries of low energy bills and increased comfort in a new home or building.
Are typically not well-suited for traditional classroom learning. As some interviewed for this
report said “builders learn on the job – when they’re out building houses.”

Additionally, appraisers are not permitted (by lenders) to increase the value of a property for increased
energy efficiency. While a higher appraisal would be an incentive for builders to invest the time and
effort required to learn to build more efficient buildings, rather they are left to compete in the market
with builders that install the minimum.
There is not an Energy Codes Compliance Collaborative or other group of stakeholders helping the state
work toward full compliance with Ohio’s adopted energy codes.

x

BBS staff can offer opinions regarding the RCO. However, the enforcement and interpretation authority for the
code lies with the local building official having jurisdiction.
xi
Online training video is accessible from http://www.com.ohio.gov/dico/bbs/ , under “Certifications”, then
“Continuing Education” column. (Or directly from http://www.codecollegenetwork.com/oh/)
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Gap #9: Ohio lacks an Energy Code Compliance Collaborative to help it achieve greater compliance
with energy codes.
Recommendation: The Ohio energy office should convene an Energy Code Compliance Collaborative;
a forum for experts from diverse stakeholder groups impacted by energy codes to come together to
work toward common interests and goals. The collaborative is a long-term initiative to assist its state
in implementing a plan to achieve full compliance with energy codes. An Energy Code Compliance
Collaborative can:




Provide a team of local experts to assist the state in implementing a plan to achieve full
compliance with energy codes, which may be especially helpful at times when Ohio faces
declining budgets and resources;
Provide a forum for improving relations between diverse stakeholders affected by energy codes
as stakeholders listen and learn about each other’s’ concerns, and work together to find
common interests and goals.

GAP #10: Builders and contractors don’t seek out free BBS training and technical assistance; leaving
the training to the local building inspector, who doesn’t have time to train the builders and
contractors. As building products and practices evolve, it’s important that the construction industry
understand the changes.
Recommendation A: As a first step, the state should conduct a study of residential and commercial
buildings to determine actual energy code compliance and assess the needs of the construction
industry (see Gap #18).
Recommendation B: Consider approaches to require that builders and contractors be licensed and
required to obtain CEUs like other construction trade professionals. See Construction Professionals
section of this report.
Recommendation C: The state should offer specialized education to the construction industry in such
a way that the benefits of taking time off to attend are clear from the builders’ perspective. Builders
must understand the marketing benefits and financial gain for building energy-efficient homes. For
example, by attending a course, builders will learn to implement approaches to construct the best
homes possible, at the lowest cost. The Ohio energy office could partner with an existing nongovernmental organization, (e.g. OHBA or the Mid-Ohio Regional Planning Commission) to
develop/market such a program.
Gap #11: Consumers don’t have ready-made information available to be able to compare the
energy efficiency of one building to another. There’s a lack of easily accessible information during
the buying process.
Recommendation: In order to help increase demand for new, highly efficient homes and recognize
builders and raise public awareness, the Ohio energy office or Collaborative should reach out to
consumers and key stakeholders that influence consumers. For example:
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●

Raise consumer demand for home energy efficiency. Launch a statewide campaign including
public relations efforts and earned media radio and TV interviews, news releases and articles all
with the intent to raise awareness of the benefits of energy-efficiency.



Engage real estate professionals. Real estate professionals need education to better understand
how to assess the energy-efficiency of one home compared to another. This may include
providing a check box to the Multiple Listing Services (MLS) to help agents (and buyers) compare
the energy-efficiency of sale listings. Training with Continuing Education (CE) credits could
accompany a larger effort to provide training to this audience.



Consumers need concise information at the right time - while shopping for new homes or
buildings - about the benefits of energy efficiency in order to demand it from builders. Since
energy efficiency is largely “out of sight, out of mind” to consumers, the state or Collaborative
could consider ways to educate the general public and create demand for more energy-efficient
construction, making energy codes easier to adopt as the people become more aware and begin
to demand energy efficiency in new housing.

Other actions the state and/or Collaborative could consider are:
●

Expand the Energy Star® New Homes program currently offered in Columbia Gas and AEP
territories (see ENERGY STAR for Homes section of this report), to offer paid incentives for
builders that achieve above-code standards.



Expand the state’s existing code training website to include modules designed especially for
builders and contractors.



Work with Appraisers to boost the appraised value of buildings built to code or better.



Work with lenders to create a financial incentive program for energy-efficient homes and
buildings; such buildings have lower monthly bills and borrowers are less likely to default on
mortgages.

CERTIFICATION, LICENSING, AND CONTINUING EDUCATION REQUIREMENTS
CODE ENFORCEMENT PROFESSIONALS
Section 103 of the OBC and RCO provide the requirements and process for becoming certified by BBS to
work as a building official, plans examiner, or inspector for a building department that reviews, inspects
and approves buildings.47
Certified building departments must have at least one certified staff member for each of the following
five disciplines: building official, master plans examiner, building inspector, plumbing inspector,
electrical safety inspector. BBS certifies individuals for three years for a fee of $30 per discipline
certification. Newly certified individuals approved to enforce commercial codes must have successfully
completed the Ohio Building Code Academy offered by BBS. Building department professionals must
complete 30 CE hours every three years, including any courses mandated when new code editions are
adopted.
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DESIGN PROFESSIONALS, ARCHITECTS AND ENGINEERS

The Ohio Architects Board and the Ohio
Landscape Architects Board regulate the roughly
6,400 license architects in the state (although
there are two boards, they share one budget and one staff). Plans submitted for commercial buildings
must be sealed by a registered Architect or Engineer. No seal is required for residential construction.48
The National Architectural Accrediting Board (NAAB) is the only agency authorized to accredit U.S.
professional architecture degree programs, and the Ohio Architects Board requires architects licensed in
Ohio to have graduated from a NAAB-accredited program. There are four in Ohio: Kent State, Miami
University of Ohio, Ohio State University, and the University of Cincinnati.
Architects must renew their license every two years for a fee of $125. They must complete 24 hours of
CE every two years – of which 16 hours must be in the areas of health, safety, and welfare. Energy codes
and similar “sustainable design” credits are considered acceptable topics within the required health,
safety, and welfare categories.
The American Institute of Architects (AIA) require members to obtain 18 CEUs per year, four of which
must be in sustainable design.
The State Board of Registration for Professional Engineers and Surveyors licenses such professionals in
Ohio. Engineers and surveyors must obtain 15 professional development hours and renew their license
annually.
Gap #12: Residential dwelling plans do not require an Architect’s seal; there are no requirements
for the qualifications of design professionals that often work with home builders.
Recommendation A: The Ohio energy office, BBS, and the Collaborative should work together to seek
solutions to improving the quality of the plans submitted to building departments. Consider requiring
the same stringency for both commercial and residential building plans to assure safe homes.
Recommendation B: Forge strategic alliances with community colleges - especially any that have
recently received grants for “green jobs” training to coordinate and encourage (and perhaps provide
additional funding for) the inclusion of energy code training (and/or RESNET training) for students
who may become code officials or building professionals upon graduation. Structure the collaboration
to assure that the community college continues to teach the energy code even when the funding is
exhausted so that the next generation of construction trades professionals are better informed about
the importance of including energy-efficiency in the design and construction of buildings in Ohio.
CONSTRUCTION PROFESSIONALS
For individuals seeking employment in the construction industry, education is available via multiple fouryear accredited universities, community colleges, and even online schools that offer degrees or
certificates in construction management and related degrees. However, the majority of the construction
trades learn “on the job”.
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It is the responsibility of the design and construction community (designers, architects, engineers,
developers, builders, and subcontractors) to comply with the requirements of the adopted building
codes. It is imperative that builders and contractors understand such codes.
The Ohio Construction Industry Licensing Board (OCILB) provides testing and licensure of occupations
regulated to the commercial construction industry only.49 Five commercial contractor trades are
regulated by OCILB (electrical, HVAC, hydronics, plumbing, and refrigeration). To be licensed, each of
these trades must have at least five years of experience in the trade, pass an exam, have a background
check, and have proof of insurance. About 20,000 individuals are licensed in these trades and can be
searched for online.50 Licensed professionals must pay an annual license fee and have completed 10
hours of CE and have proof of insurance.xii
General contractors are not required to be licensed by the state and are not subject to CEU
requirements. Some local jurisdictions may require these professionals to be registered, bonded, and
insured. The state has no requirements for residential contractors or their subcontractors (even
structural or electrical) to be licensed, own a code book, or demonstrate a core proficiency in
construction through education or passing an examination to assure that they have a basic knowledge of
building a safe home that meets building codes. Some local jurisdictions have requirements. In 2008 the
OCILB survey certified building departments and found that several have some requirements for local
contractors.
Gap #13: Residential general contractors are not required to be licensed in Ohio. They are not
required to have experience nor obtain any education related to building codes or state energy
standards. Without such requirements there is no motivation for those in the construction
community to obtain formal education, or take a class on the energy code.
Recommendation: The appropriate way to solve this problem is to require residential designers,
general contractors and their sub-contractors (electrical, plumbing, etc.) to be licensed and obtain
CEUs, as they are for commercial construction. This would help solve numerous building code
compliance issues, and protect Ohio citizens from sub-standard construction that may be dangerous,
not withstand severe weather events, and cause building owners to have high energy bills over the
lifetime of the structure. The state has already made efforts to partner with the OHBA to offer classes
to their members, and offers free training classes on building codes. However, attendance by builders
is consistently low.

xii To receive a state license, an applicant must meet the following requirements: 1) be at least 18 years of age; 2)
be a United States citizen or a legal alien-must provide proof of being a legal alien; 3) either have been a
tradesperson in the type of licensed trade for which the application is filed for not less than five years immediately
prior to the date the application is filed, currently be a registered engineer in this state with three years of business
experience in the construction industry in the trade for which the engineer is applying to take the examination, or
have other experience acceptable to the appropriate section of the board; 4) Never have been convicted of a
disqualifying offense as defined in S.B. 337; 5) pass the examination in the trade; 6) carry minimum $500,000
contractor liability coverage; 7) pay the applicable fees.
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TRAINING AND EDUCATION
Whenever there are changes to building codes, the BBS provides free training and requires certified
building department personnel to attend. For example, when the last residential energy code was
updated, the BBS provided six regional trainings for local enforcement staff. BBS provides periodic inperson training on codes; but no regular, ongoing energy code courses.
BBS offers education opportunities online and through training events. The BBS’s online training website
- www.ohiobbseducation.com - is well-organized and concise. It provides links to online code editions,
relevant certification information for individuals and building departments, a limited Learning Catalogue,
and online courses (modules) (see Figure 10: Online Classes Offered by BBS). However, several pages (e.g.
“Resources”, “FAQ”, “Codes On-Line” (link to the RCO)) are “under construction”, several links are
broken or missing, and the scrolling “Announcements” display outdated material from 2012 and 2013.
One module provides an on-line, basic overview of the RCO Chapter 11 requirements.51 The website
could be made much more user-friendly and educational with the addition of:





Photos of specific provisions that show examples of compliant vs. non-compliant provisions
within Module 6.
Other BBS resources such as its concise handouts (e.g. BBS Memos on blower door testing,
raised heel trusses, more). The website is a very good start to what could be a very useful
resource if brought up to date, maintained, and promoted to certified building departments.
A link to the online energy code videos currently only available at the BBS website.xiii

xiii

See http://www.com.ohio.gov/dico/bbs/ , under “Certifications”, then “Continuing Education” column. (Or
directly from http://www.codecollegenetwork.com/oh/).
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Figure 10: Online Classes Offered by BBS

A popular way for code officials to get education and obtain CEs is the OBOA annual education
conference. About 300 people attended the 2014 OBOA conference held February 23-25, 2014. Code
officials can attend multiple classes and obtain CE hours approved by BBS and AIA.52 Attendees can
generally obtain 12 hours during the conference. Following a class presented by Energy Code
Ambassador Mike Rudey called “Air Barriers” at the 2014 conference, OBOA is considering expanding
the number of energy code classes offered next year.
LOCAL GOVERNMENT’S ROLE IN PROMOTING CODES
Most local building departments do not promote energy codes, but as the front line in code
enforcement, they are often faced with educating builders one-on-one especially when inspectors find
lapses in compliance.
Gap #14: There is a lack of political support at the local government level to “champion” energy
codes. Areas with a local champion (whether within a building department, a mayor, or other
political figure), are more successful in implementing energy codes.
Recommendation A: The Ohio energy office should consider ways to give public acknowledgement to
those local governments that are taking leadership roles in moving energy codes forward. To help
with market transformation, The Ohio energy office should recognize and publicize existing
champions as role models for the state. The Ohio energy office should work with the Mayors
Associations, the Mid-Ohio Regional Planning Commission, the Municipal League, utilities that offer
rebates for energy-efficient construction and/or other similar groups to raise awareness among local
government leaders of what other municipalities within Ohio are doing to take a leadership role in
energy efficiency. Key messages should include that their work demonstrates fiscal responsibility for
taxpayer dollars, stimulates jobs, and saves people in their community money through lower energy
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bills. For example, awards and news releases could be disseminated for those that have recently
completed an energy-efficiency upgrade to an existing building; completed a new efficient building or
home and related efforts. It is a cost-effective way to educate the public and other builders and move
the market forward.
Even those best practices that may not seem “news-worthy” could be acknowledged. For example, a
building department that creates a simple but efficient method (such as a random sample) of
requiring energy ratings from builders, or an energy code checklist that’s given to builders are best
practices that could be highlighted on the BBS website to acknowledge the local jurisdictions going
above and beyond, and provide ideas for other local building departments.
Recommendation B: The Ohio energy office could make a list of Energy Code Ambassadors available
on their websites, to acknowledge existing champions in Ohio. Highlighting the good work of peers
helps to transform the market and encourages leadership by others.
GAP #15: Local jurisdictions don’t have simplified, ready-made compliance materials to provide to
builders and designers.
Recommendation: BBS could create ready-made materials tailored for design professionals and
contractors, such as a list of inspections, compliance checklists, or a form that describes to
builders/contractors specific requirements for especially confusing provisions of the energy code.
Local jurisdictions could require that builders submit such forms with the permit application. Such
forms could help relieve some pressure from the Plan Reviewer who typically is the front line in
dealing with confused builders.
In addition, the Ohio energy office/BBS could develop and provide ready-made marketing materials
that support building departments as they educate designers and consumers about the importance
and benefits of energy codes. Informational outreach materials targeted to different audiences such
as consumers, designers, and policymakers would assist code enforcement personnel who are in the
position of defending and educating codes. Information should emphasize the potential money saved
by lower energy bills in order to gain support for private investments in energy efficiency and boost
market demand for energy-efficient products and services.
ENERGY CODE AMBASSADOR PROGRAM
In 2013, with the support of the BBS and the Ohio energy office, BCAP and ICC partnered with AEP Ohio
and Columbia Gas of Ohio to launch an Energy Code Ambassador Program (ECAP) for Ohio. Eight Ohio
code enforcement professionals were specially trained and certified as Energy Code Ambassadors.
Ambassadors serve as a peer-to-peer resource for local enforcement staff. They help increase
awareness and understanding of Ohio’s energy code among their peer code officials and the
construction industry. Ambassadors have volunteered to answer questions and provide guidance, and
may present energy code classes at conferences, testify at code hearings, or provide other support as
needed to further energy code implementation in Ohio. Over the winter (non-construction season) of
2013-2014, they educated more than 650 code officials about Ohio’s energy codes.
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In March 2013, with support of the Ohio Development Services Agency’s Office of Energy and
Redevelopment, the Energy Foundation, and funding from two utilities - AEP Ohio and Columbia Gas of
Ohio – BCAP established an enhanced ECAP in Ohio. The project was completed April 2014.
The Ohio ECAP is unique from other ECAP states in that it included specific enhancements that increased
the success of the program. These enhancements are described below.


Paid Honoraria Strengthened Ambassador Engagement: A $500 honorarium incentive was paid
to compensate Ambassadors or their home building departments for providing energy code
assistance to another jurisdiction or for speaking engagements.



Offering CEUs Increased Local Jurisdiction Participation: To increase demand for Ambassador
assistance, Ambassadors developed and offered five training classes that were approved for
Continuing Education Units (CEUs) by the Ohio Board of Building Standards (BBS).

The initial Ohio pilot program was a great success but limited in scope, so that Ambassadors were only
provided honoraria when educating code officials (code inspectors and plan reviewers) and only in AEP
Ohio and Columbia Gas territory. Of the more than 650 individuals educated by Ambassadors, most
were from the code enforcement community; and a few were members of the construction industry.
Current Ohio Ambassadors have advised BCAP that the construction industry should be a target
audience if the honorarium program continues. This would increase the impact that Ambassadors can
make on the improving energy code compliance in the state.

Figure 11: Ohio Energy Code Ambassadors
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GAP #16: There is no ongoing support for the Ohio ECAP program.
Recommendation A: Provide existing Ambassadors with continued honorariums to continue to
energize the program and include the construction industry into the targeted audience.
Recommendation B: Expand the ECAP program by certifying more candidates and opening the
program to other interested parties such as HERS Raters.
COMPLIANCE EVALUATION
In order to understand the status of energy code compliance across Ohio, the state needs to determine
its current compliance. Currently, the state does not have a process in place to measure and evaluate
compliance, so it is unknown whether details such as air sealing, window and door efficiencies and other
provisions of the energy code are being met. A statewide compliance evaluation study can help identify
the needs of local jurisdictions and other code users, and help the state understand where its resources
should be allocated.
It is important to note that two utilities - AEP Ohio and Columbia Gas of Ohio - recently conducted a
study in their service territories, to better understand residential code compliance and the needs. The
study is expected be complete in late 2014.
The BBS requires that local certified building departments submit a “Yearly Operational Report” which
includes basic data on the certified building department personnel, the number of plans approved, and
number of inspections performed. This information is not captured electronically (only in paper format),
and specific questions regarding the energy code are not included on the form. However, BBS has taken
steps to collect such information: in 2012, it included an “Optional Energy Survey for Residential
Departments” along with its Yearly Operational Report, and 20 of the 267 Certified Residential Building
Departments returned the survey. The purpose of the survey was for building departments to:
1. Demonstrate overall compliance with the 2006 residential energy code;
2. Determine which compliance option is being used to demonstrate compliance;
3. Determine whether Plans Examiners use an energy code checklist and Building Inspectors
perform energy-efficiency inspections; and
4. The degree of compliance as measured by the plans that were successful upon first
inspection.
While the state has not yet implemented a plan to achieve compliance with energy codes, this survey
was an important first step in readying local governments for working with the state to report on energy
code compliance. Future surveys can help the state determine compliance and assess the needs of local
jurisdictions.
GAP #17: A plan to achieve energy code compliance has not yet been implemented.
Recommendation: The Ohio energy office and the Ohio Board of Building Standards (BBS) should
utilize the outline of a Strategic Compliance Plan provided to the state by BCAP in 2014 as the basis
for implementing the tasks necessary to improve energy code compliance.
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Gap #18: The state has not conducted an energy code compliance evaluation study; current
compliance is unknown. There is not a method in place to measure and evaluate compliance with
the energy code.
Recommendation: The energy office should conduct a compliance evaluation study to determine the
current level of compliance with its commercial and residential energy codes. The energy office
should review DOE’s guidance on measuring energy code compliance. The study should include both:


A determination of the current level of compliance with the energy provisions of the OBC and
RCO (both during plan review and field inspection); and



A determination of the needs regarding the process of enforcing the energy provisions of the
OBC and RCO.

The DOE provides assistance to help states in designing such a study, and more information can be
found here: www.energycodes.gov/compliance/evaluation. In addition, the BBS should develop an
ongoing process to measure and evaluate compliance, including an annual survey to Certified Building
Departments. The Ohio energy office could coordinate an “Energy Code Collaborative” – a group of
stakeholders that could work together to assist the state in its efforts to conduct a compliance study.
Also, it would be helpful and more efficient for local jurisdictions to be able to submit their Yearly
Operational Reports online. This would allow the BBS to capture permit data for assessing
construction rates, identifying trends, and other information and be more useful than the paper
formats.
GAP #19: Ohio lacks a funding mechanism to implement many of the recommendations within this
report.
Recommendation A: The Ohio energy office should consider potential sources of funding for energy
code activities. Some of the recommendations may be very cost-effective (e.g. updating the BBS
website), while others will be more costly (e.g. a state compliance study). Where possible, leverage
funding; with utility companies or organizations with grant funding, for example.
Recommendation B: The Ohio energy office, BBS, or an Energy Code Compliance Collaborative should
educate policy-makers in the state so that they understand the benefits of energy codes to Ohio, and
the state’s obligations to DOE.
Recommendation C: The EERS legislation that mandates IOUs to meet set energy reduction goals may
be a potential source of funding. The Ohio energy office should investigate opportunities to engage
utilities in support of energy codes.
RELATED LEGISLATION – OHIO’S ENERGY EFFICIENCY RESOURCE STANDARD
In May 2008, Ohio Senate Bill 221 was signed into law, requiring investor-owned utilities to implement
energy efficiency initiatives that result in a cumulative energy reduction of 22 percent by the end of
2025, and includes specific annual benchmarks.53 As a result, Ohio’s IOUs are helping to transform the
construction market by training and incentivizing builders to build more energy-efficiently in their
service territories. IOUs are able to recover their costs for offering such programs, which overcomes a
barrier that might otherwise exist for utility companies to offer energy-efficiency programs. This also
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provides an opportunity for a new, critical funding source from utilities that can benefit Ohio citizens by
reducing energy demand and deferring the need to build costly, new generation plants that raise rates.
During the composition of this Gap Analysis report, the state legislature passed Senate Bill 351, a law to
“freeze” and study the standards for a two-year period. This is a setback for the forward momentum
that has begun to allow utilities to provide critically-needed funding for energy code support functions.
There are four IOUs operating in Ohio: AEP Ohio, Dayton Power and Light, Duke Energy, and First Energy
(which owns Ohio Edison, Cleveland Electric Illuminating, and Toledo Edison). If these IOUs were able to
claim savings toward their required energy-efficiency goals for investments in energy code support, they
could make important contributions to improving energy code compliance in Ohio.
ABOVE-CODE PROGRAMS and THIRD PARTY INFRASTRUCTURE
Above-code programs provide voluntary standards that raise public awareness of the benefits of energyefficient buildings, and familiarize the construction and code communities with advanced building
products and practices. Above-code programs accelerate and help shape the development and adoption
of future model codes. The most prevalent above-code programs in Ohio are Energy Star and LEED.
HOME ENERGY RATING SYSTEM (HERS) INDEX
The Residential Energy Services Network’s (RESNET’s) Home
Energy Rating System (HERS) index is a nationally-recognized
scale that helps compare the energy performance of different
homes.
There are 26 companies that employ home energy auditors
and certified HERS raters in Ohio.54 These home-performance
consultants evaluate homes and use equipment (such as a
blower door) to perform tests on homes. Data is entered into
a software program that then compares the home to a
standard “reference home” – which is a comparable home
constructed to the energy standards of the 2006 IECC. A
home that scores 100 points on the HERS index is as efficient
as a home built to the 2006 IECC. The software program
calculates a HERS score for each home analyzed; the lower
Source: RESNET
the score, the more energy-efficient the home. For example, a home
that scores 65 points on the HERS index is a home that is about 35% more efficient than a home built to
2006 IECC standards.
LEADERSHIP IN ENERGY AND ENVIRONMENTAL DESIGN
The U.S. Green Building Council’s Leadership in Energy and Environmental
Design (LEED) Green Building Rating System is a nationally accepted benchmark
for the design, construction, and operation of high performance green buildings.
The Columbus, Cleveland, and Cincinnati all rank among the top 40 cities in the
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US with the most LEED project activity.55 Ohio is ranked 11th in the nation with 1,375 LEED registered
and certified commercial buildings.
As of July 2014, USGBC lists 1,874 projects in Ohio that have achieved LEED certification or are
registered pursuing certification.56 The state has more than 133 million square feet of LEED registered
and certified green building space. Ohio has more LEED-certified public schools than any other state in
the nation (see STANDARDS for State-funded Facilities section for more information).
ENERGY STAR FOR HOMES
New ENERGY STAR qualified homes use at least 15 percent less
energy than standard new homes. According to the ENERGY STAR
website, 2,406 ENERGY STAR certified homes were built in Ohio in 2013; and 868 so far in 2014.57 Ohio
ranks in the top ten states with the most market penetration of ENERGY STAR, at 23 percent in 2012.58
There are 89 Ohio builders registered with Energy Star. This high market penetration is likely due to
utility programs that offer rebates to builders that achieve ENERGY STAR in their service territories. For
example:
Columbia Gas of Ohio and AEP Ohio have partnered to offer an Energy Star® New Homes program for
new homes or complete gut rehabs in their service territories. The program provides rebates to builders
that construct to Energy Star levels. Rebates range from $850 to $3,500 depending on the type of
dwelling and HERS score achieved.
The AEP Ohio New Construction Program for non-residential construction offers financial incentives to
encourage building owners, designers, and architects to implement energy-efficiency provisions that
exceed energy code standards such that the new buildings require less energy to operate than standard
new buildings. The program is educating building owners and designers about energy-efficient design
strategies, technologies, and practices.
Since inception in March of 2011, the Energy Efficient New Homes Program offered by Ohio Edison, The
Illuminating Company, and Toledo Edison has approved more than 2,800 homes for incentives totaling
nearly $1.9 million. In a typical year, these homes will save more than 7,300 Megawatt hours (MWh)
compared to if they had been built to the code in effect at the time of their construction, which is about
as much energy as it would take to power 680 average American homes every year.59
These programs are important market transformation programs. They train and familiarize the
construction industry on how to construct energy-efficient homes. They also reduce the initial cost for
builders, and result in higher-performing, more comfortable homes with reduced energy costs. They
also benefit the state and all energy customers by slowing the growing demand for energy in Ohio.
BUILDING AMERICA
Building America is a research program initiated by DOE to advance residential
building energy technologies, strategies, and practices. This world-class research
program partners with industry (including many of the top U.S. home builders)
to bring cutting-edge innovations and resources to market.
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Building America has worked with hundreds of leading builders and has resulted in over 14,000 energyefficient homes and millions of dollars in energy savings. The DOE’s Zero Energy Ready Home (formerly
the DOE’s Challenge Home program) represents a new level of home performance, with rigorous
requirements for a home so energy-efficient that a renewable energy system can offset all or most of its
annual energy consumption.
The program is not active in Ohio, with only one builder located in the state and one home built to
Building America guidelines.60 The Building America program could help Ohio builders improve the
housing stock by exceeding minimum energy codes, and encourage builders to embrace highperformance building approaches and technologies.
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CURRENT BEST PRACTICES









The Energy Efficiency Resource Standard created by Senate Bill 221 has spurred energy
efficiency investments by electric IOUs, creating an important potential funding mechanism for
energy code support. If credit toward required goals is allowed for energy code support (e.g.
training in above-code programs for builders), IOUs may be interested in providing such support.
Whenever there are changes to the energy code, the BBS provides training and requires
certified building department personnel to attend.
The BBS offers technical support, free mandatory code training, code books, and Energy Code
Inspector’s Guide, a “Code Source Energy Conservation Code” book, and other resources to
every certified building department in the state.
The BBS offers free, online video module courses on building codes, including the energy
provisions of the codes, available to code officials, builders, and the general public.xiv
The state building department ensures statewide coverage in commercial code enforcement.
The BBS assures that local building departments are educated in building codes by requiring
code officials to pass ICC certification tests, and regularly obtain Continuing Education credits,
which is an opportunity to keep them apprised of the latest technological or policy
developments.

CONCLUSION
Ohio’s building energy codes are the first line of defense in protecting Ohio citizens and the state’s
economy from excessive energy expenses. As new buildings are constructed and connected to the
power grid and add to the state’s total demand for energy, achieving full compliance with the state
energy code will help consumers and businesses save money, strengthen the economy, reduce
pollution, decrease peak loads and the demand for new power generation capacity – all resulting in a
cleaner environment, more stable energy prices, and lower energy bills.
Some positive aspects that will lead to improved energy code compliance in Ohio include:







xiv

The state has adopted the 2009 IECC and equivalent options.
The Board of Building Standards (BBS) has the funding, staff experience, and ability to provide
training, technical assistance, code books and other resources to a variety of stakeholder
groups, especially local code enforcement officials and construction industry professionals.
Code officials are required to meet state requirements for certification and continuing
education.
Ohio has more LEED-certified schools than any other state, a higher than average Energy Star
new homes market penetration rate, and other related programs that support energy codes.
Six active Energy Code Ambassadors provide peer-to-peer support to neighboring jurisdictions.

The course was originally developed for the state of California with BCAP assistance.
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Full compliance with the energy code is a key goal for Ohio. The state should begin by convening
stakeholders via an Energy Code Compliance Collaborative. A first task of the Compliance Collaborative
could be to help the state conduct a formal assessment of current compliance from which to evaluate
future progress. The Collaborative can also address the major gaps in Ohio’s energy code, such as:







The absence of required education on building and/or energy codes by the residential
construction industry.
The lack of residential code enforcement in 66 of Ohio’s counties.
The need for expanded representation on the RCAC.
The need for consumer outreach and education to increase consumer demand for energyefficient buildings and homes.
Certified building departments need for ready-made compliance materials they can share with
builders and sub-contractors.
How to continue and expand the reach of the Energy Code Ambassador Program.

The Energy Code Compliance Collaborative can be tasked with formalizing and assisting the state in
implementing a Strategic Compliance Plan to accomplish the recommendations identified in this report.
By building on the existing strengths of Ohio’s energy code processes, forming an Energy Codes
Compliance Collaborative, and implementing the key recommended improvements in this report, all
citizens of Ohio will benefit, and may result in Ohio being recognized as a national leader in the
implementation of building energy codes.
The Gaps and Recommendations in this report are summarized below.
Gap

Recommendations

Page

The Board of Building Standards could add a section to its
annual survey of local building departments to capture the
number of permits given for major remodels or additions,
which would help the state assess the training needs
regarding remodeling of existing homes and buildings.

14

#2: The state does not have an
automatic energy code review
process on a three-year cycle.

The BBS should consider adopting an automatic review
process for future iterations of the model energy code to
lock in future energy savings after the release of each new
model energy code.

17

#3: The RCAC appears to lack
representation from those
impacted by new energy codes,
such as consumer and
environmental advocates. The

In addition to the specific statutorily-required sectors
represented on the RCAC (see Appendix A: Excerpts from
Ohio Revised Code), appointed individuals should represent
other stakeholder groups besides the construction industry,
such as environmental and consumer protection groups.

17

#1: Permit data for major
remodels, alterations and/or
additions in existing homes and
buildings is not available; nor is
data such as the amount of
investment (compared to new
buildings/homes for example).
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RCAC could also benefit from
expertise of building scientists
who should be part of the
conversation when considering
the details of a new residential
building code.

Such appointees to the RCAC may be sought from
universities, building science related organizations, Energy
Code Ambassador Program, or the Ohio Consumer’s Council,
Energy Star builders, and home energy raters.

#4: Other than the standards in
place for K-12 schools, Ohio has
not adopted a modern energy
code for state-funded buildings,
nor one that “pushes the
market” by leading by example.

The state should “lead by example” by requiring standards
for state-owned, state-leased or state-funded buildings that
are more stringent than minimum state energy codes. By
requiring more advanced energy standards for state-funded
buildings, the state demonstrates fiscal responsibility with
tax payer dollars. Also, more efficient public buildings are a
hedge against uncertain future energy costs and availability,
and reduce the government’s susceptibility to fuel price
increases. Use of advanced standards also familiarizes and
trains the construction industry and code enforcement
officials, and increases demand for “greener” products from
product suppliers, manufacturers and service providers,
stimulating the local economy.

22

#5: The Performance Contracts
program administered by the
OFCC to state agencies is an
exemplary program that is saving
Ohio significant dollars. There is
no equivalent program for local
governments.

The Ohio energy office should consider the feasibility of
offering consulting services to local governments (in addition
to state agencies). Alternatively, perhaps the SAO
Performance Contracts model could be replicated at the
county-level to help municipalities reduce energy use and
familiarize local construction communities with modern
building products and practices, helping to pave the way for
future energy code updates.

22

#6: State building inspectors and
Plan Reviewers tend to prioritize
the health and safety provisions
of the commercial energy code
over the energy provisions, and
state inspectors are not required
to inspect for energy provisions
other than insulation. It is
unknown whether inspectors are
enforcing the other energy
provisions of the OBC.

The BBS should emphasize to state building inspectors that
the energy code should be prioritized with equal importance
as other building codes. For example the BBS should:

25

#7: Numerous additional
compliance paths add complexity
and confusion to the residential
energy code (see Figure 7: RCO
Compliance Options).

With the next adoption of the energy code, the BBS should
strive to simplify the residential code if possible, so that
there are fewer methods of compliance. This will reduce
confusion among the construction community, the code
enforcement community and the public.

 Require that all energy provisions of the OBC are
inspected.
 Heighten the importance that code enforcement staff
put on the energy provisions of the OBC by providing
information to Plan Reviewers and Field Inspectors
about how energy codes benefit Ohioans and benefit
the state.
In addition, the state should conduct an energy code
compliance evaluation study to determine the specific
strengths, weaknesses and needs in enforcement of the
energy provisions of the OBC (see Gap and Recommendation
#18).
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#8: Unlike the commercial
building code, residential
building code enforcement is
absent in a large portion of the
state. There is no oversight or
administration to protect citizens
from residential construction
that could result in lifethreatening or costly dwellings
for Ohioans.

Recommendation: The Ohio energy office should coordinate
with the BBS to consider the best approach to providing
state-administered plan review and building code
enforcement for residential dwellings in areas without
enforcement. A precedent for state-enforcement of the
building code already exists since the commercial building
code has both local and state enforcement. An Energy Code
Collaborative in Ohio could be tasked with this as an issue
(see Gap and Recommendation #9).

28

#9: Ohio lacks an Energy Code
Compliance Collaborative to help
it achieve greater compliance
with energy codes.

The Ohio energy office should convene an Energy Code
Compliance Collaborative; a forum for experts from diverse
stakeholder groups impacted by energy codes to come
together to work toward common interests and goals. The
collaborative is a long-term initiative to assist its state in
implementing a plan to achieve full compliance with energy
codes. An Energy Code Compliance Collaborative can:

32



Provide a team of local experts to assist the state in
implementing a plan to achieve full compliance with
energy codes, which may be especially helpful at times
when Ohio faces declining budgets and resources;



Provide a forum for improving relations between
diverse stakeholders affected by energy codes as
stakeholders listen and learn about each other’s’
concerns, and work together to find common interests
and goals.

#10: Builders and contractors
don’t seek out free BBS training
and technical assistance; leaving
the training to the local building
inspector, who doesn’t have time
to train the builders and
contractors. As building products
and practices evolve, it’s
important that the construction
industry understand the changes.

A: As a first step, the state should conduct a study of
residential and commercial buildings to determine actual
energy code compliance and assess the needs of the
construction industry (see Gap #18).
B: Consider approaches to require that builders and
contractors be licensed and required to obtain CEUs like
other construction trade professionals. See Construction
Professionals section of this report.
C: The state should offer specialized education to the
construction industry in such a way that the benefits of
taking time off to attend are clear from the builders’
perspective. Builders must understand the marketing
benefits and financial gain for building energy-efficient
homes. For example, by attending a course, builders will
learn to implement approaches to construct the best homes
possible, at the lowest cost. The Ohio energy office could
partner with an existing non-governmental organization,
(e.g. OHBA or the Mid-Ohio Regional Planning Commission)
to develop/market such a program.

32

#11: Consumers don’t have

Recommendation: In order to help increase demand for

32
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ready-made information
available to be able to compare
the energy-efficiency of one
building to another. There’s a
lack of easily accessible
information during the buying
process.

#12: Residential dwelling plans
do not require an Architect’s
seal; there are no requirements
for the qualifications of design
professionals that often work

new, highly efficient homes and recognize builders and
raise public awareness, the Ohio energy office or
Collaborative should reach out to consumers and key
stakeholders that influence consumers. For example:
● Raise consumer demand for home energy-efficiency.
Launch a statewide campaign including public relations
efforts and earned media radio and TV interviews, news
releases and articles all with the intent to raise
awareness of the benefits of energy efficiency.
● Engage real estate professionals. Real estate
professionals need education to better understand how
to assess the energy efficiency of one home compared
to another. This may include providing a check box to
the Multiple Listing Services (MLS) to help agents (and
buyers) compare the energy-efficiency of sale listings.
Training with Continuing Education (CE) credits could
accompany a larger effort to provide training to this
audience.
● Consumers need concise information at the right time while shopping for new homes or buildings - about the
benefits of energy efficiency in order to demand it from
builders. Since energy efficiency is largely “out of sight,
out of mind” to consumers, the state or Collaborative
could consider ways to educate the general public and
create demand for more energy-efficient construction,
making energy codes easier to adopt as the people
become more aware and begin to demand energyefficiency in new housing.
Other actions the Collaborative could consider are:
● Expand the Energy Star® New Homes program currently
offered in Columbia Gas and AEP territories (see
ENERGY STAR for Homes section of this report), to offer
paid incentives for builders that achieve above-code
standards.
● Expand the state’s existing code training website to
include modules designed especially for builders and
contractors.
● Work with Appraisers to boost the appraised value of
buildings built to code or better.
● Work with lenders to create a financial incentive
program for energy-efficient homes and buildings; such
buildings have lower monthly bills and borrowers are
less likely to default on mortgages.
Recommendation A: The Ohio energy office, BBS, and the
Collaborative should work together to seek solutions to
improving the quality of the plans submitted to building
departments. Consider requiring the same stringency for
both commercial and residential building plans to assure
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with home builders.

safe homes.
Recommendation B: Forge strategic alliances with
community colleges - especially any that have recently
received grants for “green jobs” training to coordinate and
encourage (and perhaps provide additional funding for) the
inclusion of energy code training (and/or RESNET training)
for students who may become code officials or building
professionals upon graduation. Structure the collaboration
to assure that the community college continues to teach
the energy code even when the funding is exhausted so
that the next generation of construction trades
professionals are better informed about the importance of
including energy efficiency in the design and construction of
buildings in Ohio.

#13: Residential general
contractors are not required to
be licensed in Ohio. They are not
required to have experience nor
obtain any education related to
building codes or state energy
standards. Without such
requirements there is no
motivation for those in the
construction community to
obtain formal education, or take
a class on the energy code.

Recommendation: The appropriate way to solve this
problem is to require residential designers, general
contractors and their sub-contractors (electrical, plumbing,
etc.) to be licensed and obtain CEUs, as they are for
commercial construction. This would help solve numerous
building code compliance issues, and protect Ohio citizens
from sub-standard construction that may be dangerous, not
withstand severe weather events, and cause building
owners to have high energy bills over the lifetime of the
structure. The state has already made efforts to partner
with the OHBA to offer classes to their members, and offers
free training classes on building codes. However,
attendance by builders is consistently low.

35

#14: There is a lack of political
support at the local government
level to “champion” energy
codes. Areas with a local
champion (whether within a
building department, a mayor, or
other political figure), are more
successful in implementing
energy codes.

A: The Ohio energy office should consider ways to give
public acknowledgement to those local governments that
are taking leadership roles in moving energy codes forward.
To help with market transformation, the Ohio energy office
should recognize and publicize existing champions as role
models for the state. The Ohio energy office should work
with the Mayors Associations, the Mid-Ohio Regional
Planning Commission, the Municipal League, utilities that
offer rebates for energy-efficient construction and/or other
similar groups to raise awareness among local government
leaders of what other municipalities within Ohio are doing
to take a leadership role in energy efficiency. Key messages
should include that their work demonstrates fiscal
responsibility for taxpayer dollars, stimulates jobs, and
saves people in their community money through lower
energy bills. For example, awards and news releases could
be disseminated for those that have recently completed an
energy-efficiency upgrade to an existing building;
completed a new efficient building or home and related
efforts. It is a cost-effective way to educate the public and
other builders and move the market forward.

37
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Even those best practices that may not seem “newsworthy” could be acknowledged. For example, a building
department that creates a simple but efficient method
(such as a random sample) of requiring energy ratings from
builders, or an energy code checklist that’s given to builders
are best practices that could be highlighted on the BBS
website to acknowledge the local jurisdictions going above
and beyond, and provide ideas for other local building
departments.
B: The Ohio energy office could make a list of Energy Code
Ambassadors available on their websites, to acknowledge
existing champions in Ohio. Highlighting the good work of
peers helps to transform the market and encourages
leadership by others.
#15: Local jurisdictions don’t
have simplified, ready-made
compliance materials to provide
to builders and designers.

BBS could create ready-made materials tailored for design
professionals and contractors, such as a list of inspections,
compliance checklists, or a form that describes to
builders/contractors specific requirements for especially
confusing provisions of the energy code. Local jurisdictions
could require that builders submit such forms with the
permit application. Such forms could help relieve some
pressure from the Plan Reviewer who typically is the front
line in dealing with confused builders.
In addition, the Ohio energy office/BBS could develop and
provide ready-made marketing materials that support
building departments as they educate designers and
consumers about the importance and benefits of energy
codes. Informational outreach materials targeted to
different audiences such as consumers, designers, and
policymakers would assist code enforcement personnel
who are in the position of defending and educating codes.
Information should emphasize the potential money saved
by lower energy bills in order to gain support for private
investments in energy-efficiency and boost market demand
for energy-efficient products and services.

38

#16: There is no ongoing support
for the Ohio Energy Code
Ambassador Program.

A: Provide existing Ambassadors with continued
honorariums to continue to energize the program and
include the construction industry into the targeted
audience.
B: Expand the ECAP program by certifying more candidates
and opening the program to other interested parties such
as HERS Raters.

40

#17: A plan to achieve energy
code compliance has not yet
been implemented.

The Ohio energy office and the BBS should utilize the
outline of a Strategic Compliance Plan provided to the state
by BCAP in 2014 as the basis for implementing the tasks
necessary to improve energy code compliance.

40

#18: The state has not conducted

The energy office should conduct a compliance evaluation
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an energy code compliance
evaluation study; current
compliance is unknown. There is
not a method in place to
measure and assess compliance
with the energy code.

study to determine the current level of compliance with its
commercial and residential energy codes. The energy office
should review DOE’s guidance on measuring energy code
compliance. The study should include both:
 A determination of the current level of compliance
with the energy provisions of the OBC and RCO (both
during plan review and field inspection); and
 A determination of the needs regarding the process
of enforcing the energy provisions of the OBC and
RCO.
The DOE provides assistance to help states in designing a
compliance verification study.xv
In addition, the BBS should develop an ongoing process to
measure and evaluate compliance, including an annual
survey to Certified Building Departments. The Ohio energy
office could coordinate an “Energy Code Collaborative” – a
group of stakeholders that could work together to assist the
state in its efforts to conduct a compliance study.
Also, it would be helpful and more efficient for local
jurisdictions to be able to submit their Yearly Operational
Reports online. This would allow the BBS to capture permit
data for assessing construction rates, identifying trends, and
other information and be more useful than the paper
formats.

#19: Ohio lacks a funding
mechanism to implement many
of the recommendations within
this report.

xv

A: The state should consider potential sources of funding for
energy code activities. Some of the recommendations may
be very cost-effective (e.g. updating the BBS website), while
others will be more costly (e.g. a state compliance study).
Where possible, leverage funding; with utility companies or
organizations with grant funding, for example.
B: The state energy office, BBS, or an Energy Code
Compliance Collaborative should educate policy-makers in
the state so that they understand the benefits of energy
codes to Ohio, and the state’s obligations to DOE.
C: The EERS legislation that mandates IOUs to meet set
energy reduction goals may be a potential source of funding.
The Ohio energy office should investigate opportunities to
engage utilities in support of energy codes.

41

For more information, see www.energycodes.gov/compliance/evaluation
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APPENDIX A: EXCERPTS FROM OHIO REVISED CODE
Section 3781.07 “Organization of the Board” reads, “One of the members appointed to the board shall
be an attorney at law, admitted to the bar of this state; two shall be registered architects; two shall be
professional engineers, one in the field of mechanical and one in the field of structural engineering, each
of whom shall be duly licensed to practice such profession in this state; one shall be a person of
recognized ability, broad training, and fifteen years experience in problems and practice incidental to
the construction and equipment of buildings specified in section 3781.06 of the Revised Code; one shall
be a person with recognized ability and experience in the manufacture and construction of industrialized
units as defined in section 3781.06 of the Revised Code; one shall be a member of the fire service with
recognized ability and broad training in the field of fire protection and suppression; one shall be a
person with at least ten years of experience and recognized expertise in building codes and standards
and the manufacture of construction materials; one shall be a general contractor with experience in
residential and commercial construction; two, chosen from a list of ten names the Ohio home builders
association submits to the governor, shall be general contractors who have recognized ability in the
construction of residential buildings; one shall be a person with recognized ability and experience in the
use of advanced and renewable energy in the construction of commercial and residential buildings; one
shall be a person with recognized ability and experience in the use of energy conservation in the
construction of commercial and residential buildings; and one, chosen from a list of three names the
Ohio municipal league submits to the governor, shall be the mayor of a municipal corporation in which
the Ohio residential and nonresidential building codes are being enforced in the municipal corporation
by a certified building department.”
Section 4740.14 “Residential construction advisory committee - recommendation of residential
building code” reads, “(A) There is hereby created within the department of commerce the residential
construction advisory committee consisting of nine persons the director of commerce appoints. The
advisory committee shall be made up of the following members: (1) Three shall be general contractors
who have recognized ability and experience in the construction of residential buildings. (2) Two shall be
building officials who have experience administering and enforcing a residential building code. (3) One,
chosen from a list of three names the Ohio fire chief's association submits, shall be from the fire service
certified as a fire safety inspector who has at least ten years of experience enforcing fire or building
codes. (4) One shall be a residential contractor who has recognized ability and experience in the
remodeling and construction of residential buildings. (5) One shall be an architect registered pursuant to
Chapter 4703. of the Revised Code, with recognized ability and experience in the architecture of
residential buildings. (6) One, chosen from a list of three names the Ohio municipal league submits to
the director, shall be a mayor of a municipal corporation in which the Ohio residential building code is
being enforced in the municipal corporation by a certified building department.”
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APPENDIX B: OHIO ENERGY COMPLIANCE FLOWCHART
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APPENDIX C: ADDITIONAL RESOURCES FROM DOE
The U.S. Department of Energy’s Building Energy Code Program (BECP) provides technical assistance and
important resources to assist states and local governments and other code users at energycodes.gov.
An example of some key BECP resources for improving code compliance include:


Energy code compliance evaluation guidance for states. http://www.energycodes.gov/complianceevaluation



DOE-sponsored software programs Rescheck and Comcheck, which simplify the process of evaluating
energy code compliance in residential and commercial buildings, and can help designers, builders, and
code officials streamline code compliance efforts. http://www.energycodes.gov/software-and-webtools



Resource Guides that provide custom information for specific code users such as: Architects and
designers, policy makers, and Code Officials (including sample inspection checklists); and information on
specific topics such as: air leakage, lighting, beyond code, and HVAC controls.
http://www.energycodes.gov/resource-center/resource-guides



Training modules on energy code topics. http://www.energycodes.gov/resource-center/training

APPENDIX D: COST ANALYSIS

Appendix E: FACT SHEETS
THE POTENTIAL IMPACT OF FULL COMPLIANCE WITH 2009 ENERGY CODES IN OHIO
As one component of the building codes adopted by state and local governments, energy codes specify minimum
requirements for the efficient design and construction of new and renovated residential and commercial
buildings. Ohio’s current code is based on the 2009 International Energy Conservation Code (IECC) and ASHRAE
Standard 90.1-2007.
Assuming a baseline compliance rate of 80%, if the state achieved full compliance with its current energy code
beginning in 2017, then by 2040 Ohio would...

STRENGTHEN THE ECONOMY & REDUCE IMPORTS
 Allow businesses and households to keep about
$121 million annually via reduced energy bills
(about $1.54 billion cumulatively through 2040).
 Reduce the demand for about 8 trillion Btu of
energy per year (about 1% less than the
projected baseline energy demand of Ohio’s
building sector in 2040).
 Reduce the need for state and federal funding
for low-income households that struggle with
high energy bills.

Millions of Ohio dollars flow out of state to import
energy for buildings. Through lower energy bills,
households can improve the standard of living for
families and strengthen the economy. Ohio
businesses with reduced energy costs are more
competitive and less likely to move overseas to cut
costs.
Upfront efficiency improvements through energy
code implementation are much more cost-effective
than back-end retrofit and subsidy programs. Over
$165 million was spent to assist low-income Ohio
households with high energy bills in 2012.

PROTECT CONSUMERS AND PROMOTE HEALTH AND SAFETY
 The vast majority (83%) of Midwest consumers
believe that homeowners should have a right to
a home that meets national energy standards.
Most (75%) believe that energy codes should be
enforced like other safety and quality standards
of construction.
 Lower monthly energy bills typically exceed the
slight increase in the monthly mortgage
payment when amortized over a standard
mortgage.

Energy codes protect homeowners and tenants from
excessive energy costs. Buildings that meet or exceed
national standards are more durable and
comfortable, with fewer drafts.
Policymakers and government leaders can ensure
that energy codes are enforced as effectively as
other life, health, and safety codes. Residents have
the right to energy–efficient homes built with
modern technology and building practices.

REDUCE POLLUTION
 Eliminate about 5 million metric tons (MMT) of
CO2 emissions cumulatively, equivalent to one
year of emissions from:
o Over 1 million passenger vehicles.
o The energy use of over 400,000 Ohio homes.
o About 1.6 coal-fired power plants.

Buildings that meet national standards reduce
pollution because fewer fossil fuels are combusted
to meet demand. This reduces air, water, and land
pollution and improves public health and the
environment.

THE POTENTIAL IMPACT OF FULL COMPLIANCE OF 2012 ENERGY CODES IN OHIO
As one component of the building codes adopted by state and local governments, energy codes specify minimum
requirements for the efficient design and construction of new and renovated residential and commercial
buildings. Ohio’s current code is based on the 2009 International Energy Conservation Code (IECC) and ASHRAE
Standard 90.1-2007.
Assuming a baseline compliance rate of 80% with the current code, if Ohio were to adopt and achieve full
compliance with the 2012 edition of the IECC and 2010 edition of ASHRAE Standard 90.1 by the year 2017, then
by 2040 Ohio would...
STRENGTHEN THE ECONOMY & REDUCE IMPORTS
 Allow businesses and households to keep about
$835 million annually via reduced energy bills
(about $10.2 billion cumulatively through 2040).
 Reduce the demand for about 56 trillion Btu of
energy per year (about 7.3% less than the
projected baseline energy demand of Ohio’s
building sector in 2040).
 Reduce the need for state and federal funding
for low-income households that struggle with
high energy bills.

Millions of Ohio dollars flow out of state to import
energy for buildings. Through lower energy bills,
households can improve the standard of living for
families and strengthen the economy. Ohio
businesses with reduced energy costs are more
competitive and less likely to move overseas to cut
costs.
Upfront efficiency improvements through energy
code implementation are much more cost-effective
than back-end retrofit and subsidy programs. Over
$165 million was spent to assist low-income Ohio
households with high energy bills in 2012.

PROTECT CONSUMERS AND PROMOTE HEALTH AND SAFETY
 The vast majority (83%) of Midwest consumers
believe that homeowners should have a right to
a home that meets national energy standards.
Most (75%) believe that energy codes should be
enforced like other safety and quality standards
of construction.
 Lower monthly energy bills typically exceed the
slight increase in the monthly mortgage
payment when amortized over a standard
mortgage.

Energy codes protect homeowners and tenants from
excessive energy costs. Buildings that meet or exceed
national standards are more durable and
comfortable, with fewer drafts.
Policymakers and government leaders can ensure
that energy codes are enforced as effectively as
other life, health, and safety codes. Residents have
the right to energy–efficient homes built with
modern technology and building practices.

REDUCE POLLUTION
 Eliminate about 41 million metric tons (MMT) of
CO2 emissions cumulatively, equivalent to one
year of emissions from:
o 8.6 million passenger vehicles.
o The energy use of 3.4 million homes.
o Eleven coal-fired power plants.

Buildings that meet national standards reduce
pollution because fewer fossil fuels are combusted
to meet demand. This reduces air, water, and land
pollution and improves public health and the
environment.

REFERENCES

1

Architecture 2030. (2011). [Graph illustration U.S. Energy Consumption by Sector 2011]. “Buildings Consume
More Energy Than Any Other Sector”. http://architecture2030.org/the_problem/problem_energy (Accessed
7/23/2014)
2
Misuriello, H., Amman, J., Sachs, H. (July 27, 2010). “Advanced Building Energy Codes”. American Council for an
Energy-Efficient Economy. http://www.aceee.org/policy-brief/advanced-building-energy-codes (Accessed
7/23/2014)
3
U.S. Environmental Protection Agency (EPA). (April 2012). “Inventory of U.S. Green House Gas Emissions and
Sinks: 1990-2010 [Data file].” Accessed July 2014
http://www.epa.gov/climatechange/Downloads/ghgemissions/US-GHG-Inventory-2012-Main-Text.pdf
Number derived by adding 2010 building sources of CO 2 (residential, commercial and industrial), then dividing by
total CO2. See page Energy 3-1 for Table 3-1 depicting Gas/Source information from 1990-2010.
4
U.S. Energy Information Administration, Table E15. Energy Prices and Expenditures, Ranked by State, 2012
Accessed August 2014.
5
National Research Council. U.S. Federal Facilities Council. (2001). Sustainable Federal Facilities: A Guide to
Integrating Value Engineering, Life Cycle Costing, and Sustainable Development. Federal Facilities Technical
Report No 142, 19. The National Academy Press, Washington, DC. 2001.
http://www.nap.edu/openbook.php?record_id=10093&page=18
6
International Code Council. (2011). Code Council and ASHRAE Partner on Energy-Saving Publication [Press
release]. http://www.iccsafe.org/newsroom/News%20Releases/NR-10112011-ASHRAE-ICC.pdf
7
DOE, BECP. “Code Development Determinations.” Accessed June 2014 from
http://www.energycodes.gov/regulations/determinations
8
DOE. “Building Energy Standards Program: Determination Regarding Energy Efficiency Improvements in the
Energy Standards for Buildings, Except Low-Rise Residential Buildings, ANSI/ASHRAE/IESNA Standard 90.1-2010.”
(October 9, 2011). Commercial Determinations, ASHRAE Standard 90.1-2010. Federal Register Notices, Vol. 76, No.
202. Pages 64904-64923. http://www.gpo.gov/fdsys/pkg/FR-2011-10-19/pdf/2011-27057.pdf
9
DOE. “Updating State Residential Building Energy Efficiency Codes.” (May 17, 2012). Commercial Determinations,
ASHRAE Standard 90.1-2010. Federal Register Notices, Vol. 77, No. 96. Pages 29322-29331.
http://www.gpo.gov/fdsys/pkg/FR-2012-05-17/pdf/2012-12000.pdf
10
Hogan, Kathleen and DOE. ”RE: State Certification of Residential and Commercial Energy Codes.” May 2013.
https://www.energycodes.gov/sites/default/files/documents/OhioDOEDeterminationLetter05312013.pdf
11
American Recovery and Reinvestment Act of 2009, Section 410 2(A). Accessed June 2014 from
http://frwebgate.access.gpo.gov/cgi-bin/getdoc.cgi?dbname=111_cong_bills&docid=f:h1enr.pdf
12
DOE. Webpage: “State Energy Program Assurances – Ohio Governor Strickland.” Accessed July 2014 from
http://energy.gov/downloads/state-energy-program-assurances-ohio-governor-strickland
13
Ohio Department of Development “2012 Ohio County Population Estimates” fact sheet. Accessed October 2013
from http://www.development.ohio.gov/files/research/P5007.pdf.
14
U.S. Dept. of Commerce, Bureau of Economic Analysis. “Per Capita Personal Income by State, 1990 to 2012”
Table prepared by the Bureau of Business and Economic Research, University of New Mexico. Accessed October
2013 from http://bber.unm.edu/econ/us-pci.htm.
15
Energy Information Administration webpage (EIA) “Ohio: Profile Analysis”. Accessed October 2013 from
http://www.eia.gov/state/analysis.cfm?sid=OH
16
EIA “Ohio State Energy Profile”. Accessed May 2014 from http://www.eia.gov/state/print.cfm?sid=OH and
August 2014 http://www.eia.gov/state/analysis.cfm?sid=OH “Natural gas” section
17
EIA. “Ohio: Analysis”. Accessed October 2013 from http://www.eia.gov/state/analysis.cfm?sid=OH
18
EIA “Ohio: Profile Overview”. Accessed May 2014 http://www.eia.gov/state/print.cfm?sid=OH
19
EIA “Ohio State Energy Profile: Ohio Quick Facts”. Accessed May 2014 from
http://www.eia.gov/state/analysis.cfm?sid=OH

20

EIA. “Ohio: Profile Data”. Accessed October 2013 from
http://www.eia.gov/state/data.cfm?sid=OH#Consumption
21
EIA. “Ohio: Profile Overview”. Accessed October 10, 2013 from http://www.eia.gov/state/?sid=OH#tabs-2
22
EIA “Ohio State Energy Profile: Ohio Quick Facts”. Accessed May 2014 from
http://www.eia.gov/state/print.cfm?sid=OH
23
EIA “Ohio State Profile and Energy Estimates. Accessed May 2014 from
http://www.eia.gov/state/analysis.cfm?sid=OH
24
EIA “Rankings: Total Carbon Dioxide Emissions 2010 (million metric tons)”. Accessed from May 2014 from
http://www.eia.gov/state/rankings/?sid=OH#series/226
25
ENERGY STAR. “2012 ENERGY STAR Certified New Homes Market Indices for States.” Accessed May 2014 from
http://www.energystar.gov/index.cfm?fuseaction=qhmi.showHomesMarketIndex
26
US Census Bureau. “Annual Estimates of Housing Units for the United States, Regions, Divisions, States, and
Counties: April 1, 2010 to July 1, 2012. 2012 Population Estimates.” Accessed April 2014 from
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=PEP_2012_PEPANNHU
27
Joint Center for Housing Studies of Harvard University, “The U.S. Housing Stock: Read for Renewal.” (January 23,
2013). Accessed July 2014 from http://www.jchs.harvard.edu/research/publications/us-housing-stock-readyrenewal
28
U.S. Census Bureau “The Next Four Decades, The Older Population in the United States: 2010-2050 (May 2010).
Accessed July 2014 from http://www.census.gov/prod/2010pubs/p25-1138.pdf
29
Ohio Revised Code. Chapter 4740 Construction Industry Licensing Board, section 4740.14 “Residential
construction advisory committee – recommendation of residential building code”. Accessed July 2014 from
http://codes.ohio.gov/orc/4740.14
30
Ohio Revised Code 3781.10 “Board of building standards - powers and duties.” Accessed May 2014 from
http://codes.ohio.gov/orc/3781.10
31
Ibid
32
BCAP. Web page “Stretch and Reach Codes”. Accessed June 2014 from http://energycodesocean.org/stretchand-reach-codes
33
Ohio Home Builders Association. “Legislative Review February 27, 2014 – Report #5.” Accessed May 2014 from
http://www.ohiohba.com/legislative_regulatoryactions.html
34
DOE. “Residential IECC Cost Effectiveness Analysis and Results.” (2012) Accessed June, 2014 from
http://www.energycodes.gov/development/residential/iecc_analysis/
35
DOE. “Ohio Energy and Cost Savings for New Single– and Multifamily Homes: 2012 IECC as Compared to the
2009 IECC.” (June 2012). Accessed June 2014 from
http://www.energycodes.gov/sites/default/files/documents/OhioResidentialCostEffectiveness.pdf.
36
OBOA. “About OBOA.” Accessed June 2014 from
http://www.oboa.org/web2/index.php?option=com_content&view=article&id=100&Itemid=104.
37
Ohio Administrative Code 4101:1-13-01 “Energy efficiency.” Accessed January 2014 from
http://codes.ohio.gov/oac/4101%3A1-13 Note: See also OBC Section 101 and OBC Section 310. See also page D622, rule number 4101:1-13-01.
38
Numerous enforcement staff was interviewed for this report between November, 2013 and March 2013, and
again between January 2014 and July 2014. Comments were kept confidential.
39
Ron Spangler, Energy Program Manager, Ohio Facilities Construction Commission. Personal communication to
Maria Ellingson on August 21, 2014.
40
Oscar Zanganeh, Energy Specialist, Ohio Facilities Construction Commission. Personal communication to Maria
Ellingson on May 20, 2014.
41

BBS. “PRESCRIBED REPORT FORM FOR MONTHLY ASSESSMENTS: CERTIFIED RESIDENTIAL BLDG. DEPT.”
http://www.com.ohio.gov/documents/254.pdf.
42
BBS. “PRESCRIBED REPORT FORM FOR MONTHLY ASSESSMENTS: CERTIFIED BUILDING DEPARTMENTS.”
http://www.com.ohio.gov/documents/dico_208.pdf.

43

Ohio Department of Commerce; Industrial Compliance. Webpage “About Us.” Accessed May 2014 from
http://www.com.ohio.gov/dico/
44
Anonymous representative, Ohio Department of Commerce, communication to Maria Ellingson May 28, 2014.
45
Regina Hanshaw, Secretary, Board of Building Standards. Communication to Maria Ellingson February 2011.
46
Ohio Department of Development “Ohio 2010 Census Population For Counties.”
http://development.ohio.gov/files/research/P1003.pdf
47
Ohio Revised Code. “3781.10 Board of building standards – powers and duties.”, (E3) Accessed June 2014 from:
http://codes.ohio.gov/orc/3781.10
48
Ohio Revised Code. “3791.04 Submission of plan – approvals – prohibition – fine.” (2A,B) Access 6/16/2014 from
http://codes.ohio.gov/orc/3791.04
49
Ohio Department of Commerce. “Exam Application.” Accessed June 2014 from:
http://www.com.ohio.gov/documents/dico_ExamApplication.pdf
50
Ohio Department of Commerce. “eLicense Online Center.” Accessed June 2014 from: https://elicense4secure.com.ohio.gov/Lookup/LicenseLookup.aspx.
51
BBS. “MANRCO – 6.” (Chapter 11 – Energy Efficiency.) Accessed June 2014 from
http://www.ohiobbseducation.com/WorkBook/Manrco6.pdf
52
OBOA. “OBOA 2014 Conference.” Accessed January 2014 from
http://events.r20.constantcontact.com/register/event?oeidk=a07e887c982183792d4&llr=4tjzvhoab&showPage=tr
ue.
53
DSIRE “Ohio Incentives/Policies for Renewable & Efficiency; Energy Efficiency Portfolio Standard”. Accessed
5/6/14 from http://www.dsireusa.org/incentives/incentive.cfm?Incentive_Code=OH16R&re=0&ee=0
54
RESNET. Accessed July 2014 from
http://www.resnet.us/directory/search/searchtype/auditor/zip/oh/trade_id/29/slug/find-raters-auditors/page/1
55
LEED. “Green Building Industry Brief.” (January 2013) Accessed July, 2014 from http://usgbccentralohio.org/wpcontent/uploads/2013/07/State-Market-Brief-and-Snapshot_Ohio.pdf
56
USGBC Projects Directory. June 2014. “Ohio”. http://www.usgbc.org/projects.
57
ENERGY STAR. Webpage “New Homes Partners In Ohio.” Accessed July 2013 from
https://www.energystar.gov/index.cfm?fuseaction=new_homes_partners.showStateResults&s_code=OH
58
ENERGY STAR. Webpage “2012 ENERGY STAR Certified New Homes Market Indices for States.”
https://www.energystar.gov/index.cfm?fuseaction=qhmi.showHomesMarketIndex
59
Rob Shearer, Senior Program Coordinator, Performance Systems Development. Direct communication to Maria
Ellingson 7/23/2014.
60
DOE. Webpage “DOE Challenge Home Partner Locator in Ohio.” Accessed June 2014 from
http://www4.eere.energy.gov/buildings/residential/results?organization_type=1&org_state=OH&commitment=
all&locator_facet_submit=11+Builders

