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1. I n trod uction 
Scientists have reached a consensus that the world's greenhouse gas levels will double by the 
year 2030. This is anticipated to lead to a 1.5 F to 4.0 F rise in average world temperatures. 
While there is no clear consensus on the resulting impact of this temperature rise, it will take 
hundreds of years for the planet to dissipate the greenhouse gasses released over the next 35 
years. 

Many countries around the world participated in the Earth Summit, hosted by the United 
Nations, and drafted an international protocol aimed at halting the rise in greenhouse gasses. The 
Framework Convention on Climate Change was ratified by most of the world's developed and 
developing nations. The Convention is being implemented by nations around the world. 

The Clinton Administration has prepared an action plan to reinforce the United States 
commitment to the Convention. The goal of this plan is to reduce the U.S emission of 
greenhouse gasses to 1990 levels by the year 2000. This requires a combination of actions that 
address transportation, agriculture, mining, and buildings and appliances. 

The buildings sector is a major contributor to the Untied States efforts to reduce gIobal warming. 
Building energy efficiency actions represent over 30% of the targeted emission reductions in 
President Clinton's Climate Change Action Plan. Implementing building energy codes and 
standards represent one third of the targeted U.S. building greenhouse gas emission reductions. 

Building energy standards play an important role in reducing greenhouse gas emissions by 
improving the stock of buildings at a time in the process when the greatest potential for savings 
exists. The savings potential for standards relates not only to the technical potential for savings, 
but the reliability of technologies employed to achieve the savings, the rate of State adoption, 
and the level of compliance achieved by the agency responsible for enforcement. 

This paper will explore the role of implementation of building energy codes and standards in 
reducing U.S. greenhouse gas emissions. It will discuss the role of utilities in supporting the U.S. 
Department of Energy (DOE) and the Environmental Protection Agency in improving the 
efficiency of new buildings. The paper will summarize Federal policies and programs that 
improve code compliance and increase overall greenhouse gas emission reductions. Finally, the 
paper will discuss the role of code compliance and the energy and greenhouse gas emission 
reductions that have been realized from various Federal, State and utility programs that enhance 
compliance. 
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This paper is based on work conducted by the DOE in conjunction with Pacific Northwest 
Laboratory through the Building Energy Standards Program. This work is focused on the 
impIementation of the Energy PoIicy Act of 1992 and the President’s Climate Change Action 
Plan. It is based on work conducted for DOE’S Energy Efficiency and Renewable Enersy (EE) 
Office that focused on developing Quality Metrics for EE actions. The work has a significant 
effect on utility program planning by promulgating the adoption and implementation of codes 
and standards programs in States throughout the U.S. 

11. introduction 
On April 21, 1993 President Clinton made a national commitment to reduce US emissions of 
greenhouse gases to 1990 levels by the year 2000. The White House Office of Environmental 
Policy lead an interagency task force in developing an action plan to meet the President’s goals. 
The Climate Change Action Plan was released on October 19, 1993 as a voluntary national effort 
to improve the efficient use of energy while enhancing economic growth. This pian relies on the 
joint efforts of both government and private sector companies to achieve the goals set forth in the ., , 
plan. - 

According to the National Academy of Science report “Policy Implications of Greenhouse 
Warming -- Mitigation Panel”, the most cost-effective measures for reducing emissions are by 
increasing the energy efficiency of residential and commercial buildings and activities, vehicles, 
and industrial process that use electricity (NAS- 1991). Utilities are directly involved in 
increasing energy efficiency in these areas through DSM, customer retention activities, and fuel- 
switching programs. These activities are also the main thrust of the Climate Change Action Plan. 

ill. Background 
The climate of the earth is effected by a balance in the amount of radiation that the planet 
receives from the sun versus the amount of radiation that is radiated back into space. This 
complex system has been in a relatively stable state of equilibrium for thousands of years. This 
state of equilibrium relies on greenhouse gases to act as a blanket and keep some of the sun’s 
energy in the atmosphere to maintain enough warmth to support life. However, increasing the 
amount of greenhouse gases could raise temperatures enough to disrupt the system, impacting 
both natural and human activities on earth. 

There is still some debate as to the impact of increased carbon dioxide (C02) levels in the 
atmosphere. ?his debate focuses on the lack of direct evidence to link the historic 25% increase 
in greenhouse gas emissions since pre-industrial times (1750-1800) with climatic change. The 
problem with this debate is that by the time we identify a cause and effect relationship between 
greenhouse gas emissions and global temperature rise, there will be significant environmental 
impacts to mitigate. 

There is no question that emissions of greenhouse gases are changing the composition of the 
Earth’s atmosphere (EPA - 1992). Major greenhouse gases include C02, methane (CH4), nitrous 
oxide (N20), chlorofluorocarbons (CFC’s), and others gases. The concentrations of these gases 
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has increased dramatically over the past few decades and will continue to increase if emission 
reduction policies are not put in place. 

There is a consensus that the worlds greenhouse gas levels will double by the year 2050. In the 
I992 Intergovernmental Panel on Climate Change (IPCC) Assessment, the “middle-of-the-road” 
scenario leads to a doubled atmospheric C02 concentration over pre-industrial levels by the year 
2050 and a quadrupled level by 2150. Research shows that the time for the atmospheric C 0 2  to 
recover from such high loading levels is very long, clearly exceeding centuries and perhaps 
exceeding millennia. This would result in a 2.7 to 8.1 degree F average surface temperature rise 
in the year 2050. The effect of this change would be dramatic, including rising ocean levels, 
shifts in agricultural production, deterioration of air quality, and increased vulnerability to 
drought in dry regions. 

IV. National and International Policy Forums 
The Intergovernmental Panel on Climate Change (IPCC) was established in late 1988. It was 
charged with establishing a framework for addressing climate change at a global level. 
Intergovenmental Negotiating Committee (INC) is a working group of nations established to 
work out the details of international climate agreements. They are charged with establishing 
criteria for implementing international agreements, accounting for greenhouse gas emission 
reductions, etc. Together, these groups form the basis of the international delegation in charge of 
analyzing, negotiating and implementing international agreements on climate change. 

.I 

A. Framework Convention on Climate Change 
World leaders met in Rio de Janeiro, Brazil in 1992 to discuss the global ecological crisis. The 
Earth Summit was attended by world leaders from over 200 countries. The result of the 
conference was the signing of the Framework Convention on Climate Change. The objective of 
the framework is to: 

“... achieve ... stabilization of greenhouse gas concentrations in the atmosphere at a ZeveZ that 
would prevent dangerous anthropogenic interference with the climate system. Such a leveZ 
shouZd be achieved within’a timefiame suficient to aZZow ecosystems to adapt naturally to 
climate change, to ensure that foodproduction is not threatened, and to enable economic 
devezoprnent to proceed in a sustainable manner. 

The initial goaI of the plan is to reduce greenhouse gas emissions to 1990 levels by the year 
2000. Many developed countries have responded to this goal by developing plans to stabilize 
greenhouse gas emissions. .Unfortunately, this first goal does not adequately address the larger 
issue of stabilizing worldwide greenhouse gas emissions. As a result, the post-2000 regime is 
somewhat undefined in terms of it’s goals and impacts on US industry. 

Some possibilities include the development of specific protocaIs on individual gases (similar to 
the MontreaI Protocai that preceded the phase-out of CFC refiigerants), energy efficiency 
measures, economic instruments (including taxes), and research and development programs. 

- 
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While a second phase to address the need to stabilize world greenhouse gas emissions is 
necessary, a consensus has not been reached on the mechanism to accomplish stabilization. 

Meetings will be held in Berlin in March and April of 1995. These meetings will focus on 
defining criteria for joint implementation and agreeing to a system for countries to inventory 
their emissions and report on the measures they are taking to meet the Convention commitments. 
They will also establish policies and guidelines for the use of Global Environmental Facility 
(GEF), funding climate projects in developing countries. The GEF finances the incremental costs 
of ozone depletion, climate change, and biodiversity. The GEF is funded at $2 billion over a 
three year period. One other issue that will be addressed is the issue of adequacy of commitments 
by the various signatories of the Convention. 

Many countries have responded to the initial goals set forth in the Convention. So far, the UK is 
the only European Nation to submit an action plan, but others are under development. The US 
has also prepared an action plan to address the Conventions initial goaIs. These plans will be 
briefly discussed below. 

s, 

B. European Nation Action Plans 
The United Kingdom has responded with an action plan that is based on the interpretation that 
each greenhouse gas must be reduced to 1990 levels by the year 2000. The centerpiece of the‘ 
program is a set of measures aimed at limiting C02 emissions. These measures include a Value 
Added Tax (17.5%) on domestic fuel use, the release of a high profile public relations campaign 
on energy efficiency, a 5% increase per year in fuel duties beyond inflation, and the promotion 
of energy savings measures. Other gas emissions reductions will be achieved through landfill 
reclamation, agricultural and energy production strategies, nylon industry strategies, and 
voluntary measures to control hydroflourocarbon emissions. 

Germany has not finalized their plan but is looking at using economic instruments to achieve 
their targets. These would include improving energy efficiency and reducing lignite coal power 
plant emissions. An energy KO2 tax and automobile efficiency standards are supported if 
adopted at a European level. Voluntary programs are aimed at reducing methane emissions from 
coal mining and landfills. 

The National Environmental Policy Plan of the Netherlands adopts a gas by gas approach. The 
majority of measures are voluntary and are currently being negotiated with industry. The plan 
calls for a C02 consumer tax of 10% to 20% this year. Tax and excise duties are proposed to 
address transportation sector emissions. 

Other European Nation plans focus on energy efficiency, renewable energy, fuel switching, and 
co-generation. While these plans are in various stages of completion, they focus on encouraging 
efficiency through “soft” or non-fiscal measures as opposed to consumer taxes on fuel use 
(Campbell - 1994). 
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C. US Climate Change Action Plan 
In October 1993, President Clinton released the Climate Change Action Plan (CCAP). This plan 
responds to the threat of global climate change through a series of almost 50 actions involving all 
sectors of the US economy. The plan relies heavily on partnership with US business to help solve 
environmental problems. It also is designed for rapid implementation by using cost-effective 
measures to reduce global climate impacts. The focus of the plan is a series of “soft” or non- 
fiscal measures that will reduce US emissions from 1,568 million metric tons of carbon 
equivalent (MMTCE) to 1,460 MMTCE. 
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1. Summary of Plan 
The plan proposes to reduce greenhouse gas emissions by 108.6 MMTCE. A significant portion 
of these savings will occur through the use of demand-side measures that coincide with recent 
utility efforts. Table 1 identifies the demand-side measures and their contributions toward the 
plans overall goals. 

Sector Greenhouse Federal Private Cumulative Value of 
Gas Outlay Capital Energy Savings (millions) 

Reductions (millions) Investment 
(MNTCE) (millions) 

Demand Side 2000 1994 - 2000 2000 1990-2000 2001-2010 
Measures 

Commercial 10.6 $445 $20,500 $8,600 $36,700 
I 

Residential 16.3 $3 97 $3 1,200 $14,800 $62,300 

Industrial 19.0 $247 $4,900 $14,200 $65,900 

Transportation 8.1 ($2132) $2,200 $18,600, $3 1,200 

Totals 34.0 ($1,043) $58,800 $56,200 $196,100 

Note: Dollar figures for private investment and the value of energy savings are in 
undiscounted 199 1%. Federal outlay is in current year dollars. 

11 
Table I - Demand -side Component of CCAP 

T’he plan states that “Investing in energy efficiency is the single most cost-effective way to 
reduce C02 emissions.” The basic strategy of the plan is to focus on reducing investment 
barriers through investing in technology demonstration projects, voluntary programs such as 
DOE’S Rebuild America, market pull partnership programs, and new building codes and 
standards. The latter program is included in action item #10 and will be discussed in further 
detail below. 

2. Action Item #10 - Update State Building Codes 
The goal of Action No. 10 is to reduce greenhouse gas emissions in the year 2000 by an estimated 
4.4 million metric tons (h4MT) of carbon equivalent per year in residential buildings and 3.8 MMT 
of carbon equivalent per year in commercial buildings. This Action will reduce by 35 percent the 
total emissions and energy use in new buiIdings from 1990 levels. The combined reduction of 8.2 
MMTCE represents 7.5% of the total reduction, and over 30% of the commercial and residential 
demand-side actions. 
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The objectives of Action No. 10 are to: 

Update State codes. Update the energy-related provisions of the residential and commercial 
building codes of 40 States, including their local governments. Update codes to meet or 
exceed those of the 1992 Model Energy Code (MEC) of the Council of American Building 
Officials (CABO) for residential buildings, as well as those of the American Society of Heat- 
ing, Refrigerating and Air-conditioning Engineers (ASHR4E) and Illuminating Engineering 
Society of North America’s (IES) Standard 90.1-1989, for commercial buildings. 

9 Use updated codes. Assists States that have adopted updated codes in training 80 percent of 
designers and builders to understand and apply the updated residential and commercial 
codes. 

Enforce updated codes. Assist States that have adopted updated codes in training 80 percent 
of code officials to perform effective plan checks and field inspections of buildings to assure 
they meet the updated codes. 

Action No. 10 builds on Section 101 of EPAct to further address use and enforcement of building 
energy codes. Under Section 101 of the Energy Policy Act of 1992 (EPAct), States are required to 
update their commercial building codes to meet or exceed A S H W I E S  Standard 90.1-1989 and to 
consider whether to update their residential codes to meet or exceed the 1992 Model Energy Code. 
The Department is required to provide technical assistance and incentive funding to States to 
respond to the legislative requirements. 

State and Local governments are having to justify actions in support of unfunded federal mandates. 
Many States have adopted laws that require an economic analysis of unfunded mandates to 
document the benefits to the citizens of the State. Funding through this action plan can support such 
studies, and act as partial funding for the federal mandate. 

However, until building designers, contractors, and code officials adopt and use building energy 
codes in design and construction, and inspection of new buildings, energy savings will not be 
realized. Knowledge of actual compliance exists in only a few States (e.g., California, Florida, 
New York, Washington, and Oregon). This indicates that fill1 compliance with the updated codes 
wifl not be achieved without significant effort. Other anecdotal information supports these findings 
and indicates that significant room for improvement exists relative to compliance with energy 
codes. 

The State Energy Offices will be a prime resource in these activities. Their existing networks and 
programs will be critical & forging links and establishing partnerships with other primary actors. 
The primary responsibility for updating state codes belongs to state legislators (and their staff), and 
those state or local officials responsible for revising regulations or codes governing building design 
and construction. Designers (architects, engineers, lighting designers, etc.), builders and 
contractors, and building owners are seen as the primary users of codes. Enforcement is seen as the 
province of code officials or their surrogates. The actual actors vary form state to state. 

Needs assessment. The initial needs assessment has been compIeted by contacting all of the states 
directly and through a series of regional workshops. attendees included representatives from State 
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energy offices (SEOs), offices responsible for building codes, and associations of State and local 
governments. forty six States and, two protectorates and the District of Columbia sent 
representatives to a two day workshop to discuss codes, standards, and related new building 
effjciency programs. Workshop attendees provided the Department with considerable infunation 
on their needs. 

Core materials and training. Based on the needs identified, the highest priority materials were 
obtained. Existing exemplary State materials and processes that can be transferred to other States 
are being sought and packaged. Existing key stakeholder training programs have been identified. 
Others are being sought. Initial train-the-trainer programs are being developed using national 
stakeholder groups. They are also seen as one major delivery pipelhe to get the materials to code 
users. 

Use existing networks and programs. Wherever possible existing infrastructure will be used from 
which to launch training programs on updated energy codes and to tailor, customize and 
disseminate the materials to the appropriate stakeholders. Delivery of the materials will be 
achieved through regional, State, and local sbkeholders at the State and local level. Figure 1 
illustrates this strategy. 

National Level 
(with Stakeholders) 

Regional Level 

State Level 

Local Level 
.. , . 

DOE Regional Workshops 

State and Local Other 
Groups Builders Designers Utilities Code 

I I I '  Organizations I 
I 

Figure 1. Updating and Implementing the Energy Efficiency Provisions in Building Codes 

States need support beyond core materials. This includes direct funding of activities that the State 
Energy Office can undertake to support State code activities. Incentive grants to State Energy 

Jeffrey A. Johnson Page 8 



3rd National New Construction Pfograms for Demand-side Management Conference 

I 
Offices and other organizations OR a competitive cost shared basis will be used to support a wide 
spectrum of State needs in updating, use, and enforcement of their energy codes . A majority ofthe 
funds will be used for two key activities; transfer of exemplary State programs fkom States with 
successful code programs to other States, and to provide basic support to States in their efforts to 
support the adoption and implementation of energy codes. Other support may address training for 
stakeho ider organizations, code user support materials, and program evaluation. 

In States where code-making authority and energy programs are centralized, the States could utilize 
these resources as an incentive to leverage other energy efficiency programs. In States where 
energy code-making authority is distributed between State and local agencies, energy code training 
can be incorporated into existing building code training p ro ,gs .  In such cases, State energy 
offices are often the entity charged with incorporating energy efficiency measures into code 
manuals and are usually the agency responsible for advocating the integration of efficiency into 
building code legislation. The State organizations responsible for training and other residential and 
commercial programs, can highly leverage this activity to further strenagthen energy provisions in 
the building codes and enforce them. 

The Department will work through both its Headquarters and Regional Support Offices to establish 
co-funded training and information programs. National organizations will be sought to provide 
information and training to their regional constituents. This activity will build on FY 94 program 
investments in providing materials for the Department of Housing and Urban Development‘s 
Federal Housing Assistance Program, and core materials being developed in conjunction with 
ASHRAE and code officials to simplify the use of Standard 90.1. 

I* 

V. Assess ing  the Impact of New Building Efficiency 
The impact of codes on new building efficiency, and therefore, reducing greenhouse gas 
emissions is not an exact science. Forecasters typically assume the installation of discrete 
measures such as insulation, double pane windows, etc. as being representative of “meeting 
code”. Engineers that develop standards assume 100% effectiveness of all measures specified in 
the codes. Clearly, an analytical framework needs to be presented to better understand the factors 
that influence the impact of codes. 

A. Analytical Framework 
This is a first attempt at establishing an analytical framework that accounts for the effect of the 
increasing the savings potential of building energy codes and the impact of code adoption and 
enforcement on the realized savings in new buildings. The savings potential is based on cost- 
effective technologies and techniques that could be used to improve new building energy 
performance. The realized savings are based on the extent to which these technologies and 
techniques are used and on how well they perform in actual buildings. The following describes 
how this report will analyze options that not onIy increase the savings potential through more 
stringent codes, but also close the gap between the savings potential and realized savings. 

The analytical framework that is used in the analysis is based on the theory that laboratory esti- 
mates of technology performance are historically higher than actual field performance. In the 
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case of building energy codes, field performance consists of three major components: the actual 
performance of the technologies incorporated in the code, the extent to which governments 
adopt the regulation, and the aggressiveness of the unit of government in enforcing the 
provisions in the regulation. Only after taking account of these effects can the realized savings 
be determined. 

. .. 

Jefiey A. Johnson Page 10 



3rd National New Construction Prpgrams for Demand-side Management Conference 

The following diagram illustrates how this framework is applied. Figure 2 shows the typical 
household energy use under four different scenarios for the year 2010. The first bar depicts the 
Energy Infobation Administrations (EIA) estimates for average U.S. household energy use in 
the year 2010. These forecasts are reported in their Annual Energy Outlook (AEO-1994). 

100 
90 
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20 
10 
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AEO '94 
- 2010 
Stock 

Potential 
Energy 

Use 

Net 
Potential 
Energy 

Use 

Realized 
Energy 

Use 

Figure 2. 2010 Residential Energy End-use Scenarios 

The second bar shows average household energy use based on laboratory estimates assuming 
that current and future codes are applied to 100% of residential new construction and achieve 
100% of their forecasted savings. 

The third bar represents the energy use that is likely to be achieved based on the way the tech- 
nology actually performs. Since variations in performance are expected between laboratory 
and/or test conditions and installation quality, this bar represents the net energy use based on the 
code applying to 100% 0fU.S. new housing. 

The fourth bar represents the estimated baseline energy use based on estimated levels of govern- 
ment adoption and enforcement of the energy code. This use accounts for the fact that not all 
units of State and local government will adopt national model codes, and that even if adopted, 
the code's provisions will not.be fully enforced. This final bar is used to estimate the impact of 
building improvements on greenhouse-gas emissions. 

Relatively little work has been done to quantify the impact of technoIogy performance, code 
adoption, and enforcement on U.S. new building energy use. A few studies have been completed 
by utilities in California, New York, Washington, and Florida. While these studies generally 
support this fiamework, they do not provide a sufficient resource to enable a singIe estimate of 
impacts resulting from building code actions to be derived. 
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The general form of the elements is represented in the following equation: 

Realized Savings = Savings Potential x Technology Performance 
Index x Code Adoption Index x Code Compliance Index 

1. Savings Potential 
The savings potential is directly related to the stringency of the code. It assumes that all ofthe 
measures that are required by the code are installed in the building, that the building is perfectly 
operated, and that the technologies perform exactly as predicted for their entire lifetime. While 
these are unrealistic assumptions, the savings potentia1 does simplify the direct comparison of 
differing energy codes. 

2. Technology Performance Index 
The first element of the analytic framework that needs to be accounted for is characterized by the 
Technology Performance Index . This index is based increased energy use because of 
differences in assumptions between code development models and the actual operation of 
buildings built to these specifications, and the competence of the installation and actual 
performance of the technology. 

d 

This discrepancy in energy efficiency can be characterized by comparing building performance 
to automobile fuel economy ratings. When an automobile is designed, engineers determine fuel 
economy based on laboratory estimates. In the United States, once a production model is built, 
the Environmental Protection Agency @PA) estimates &el economy based on tests of the 
production model. These tests specify fixed protocols to derive city and highway mileage 
estimates. Realized fuel economy is improved or degraded by driver habits, automobile 
maintenance, variation in individual units, and geo/climatic conditions. These factors result in a 
realized miles per gallon rating that is usually different than the original design estimates or from 
the EPA fuel economy ratings. 

A similar series of steps can be used to determine the overall efficiency of buildings in the 
design, construction, and operating phases. Buildings designs can be analyzed using computer 
models that estimate overall energy consumption. During the building construction phase, 
commissioning can be used to test various aspects of the building to make sure that the building 
is operating according to original design intent. Finally, a building is occupied and the monthly 
utility bill becomes the final measurement of building performance. The major difference 
between automobiles and buildings is that individual cars are built to specific tolerances in 
factories while building pe.rfonnance depends significantly on the skills of the contractors. 

Efforts to improve the technology performance index focus on improving the estimates derived 
in the computer models by improving the assumptions used in the models, by commissioning 
building systems so they operate according to original design intent, and by designing system 
components that are easier to install and operate correctly. 
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3. Code Adoption Index 
The second factor that impacts building energy use is the adoption of codes by units of govern- 
ment. The code adoption index accounts for decreased energy use as a result of both current and 
future model code adoption by units of government. These units consist of State, county, and 
city agencies that regulate new building design and construction within their jurisdiction. There 
is a wide range of methods that are used by States to adopt building energy codes, ranging from 
State legislation to adoption by units of local government. This adoption procedure varies by 
State, but falls into three general categories: 

0 States that have an established administrative code adoption process 

0 States that adopt building energy codes through legislation 

0 States that do not have a process or that prohibit adoption through their State constitution. 

Once a method is identified, a public process is used to assess the benefits that the State will 
accrue through building energy code adoption. This process affects both the adoption and 
stringency of the cQde. The outcome of this process is difficult to predict because it consists of 
technical, economic and political arguments regarding the impact of code adoption on the State. 
The final outcome is ultimately dependent on the ability of the State’s adopting agency to 
support their position. 

4. Code Compliance Index 
Energy codes establish minimum acceptable performance levels for the design and construction 
of new buildings. If a building is built to a level of efficiency that exactly meets the code, it is 
said to be in full compIiance with the code. In practice, buildings are built to varying degrees of 
compliance; some less than full compliance and others exceeding full compliance. 

Factors that affect compliance include the degree to which the authority having jurisdiction 
enforces the code provisions. Other factors include the cost and availability of materials used to 
meet the code and the clarity of the code in presenting exactly what is required to comply. These 
factors typically combine to increase the energy consumption of a building that is claimed to 
have been built to code. 

Studies conducted in Washington, Minnesota, New York, Idaho, California, and other locations 
indicate that codes are not fully enforced. These studies focused on identifying code violations 
in new buiIdings. Code violations are deficiencies in construction caused by the contractor or 
designers. The findings in’these studies are not statistically representative of new construction in 
those States, but do show a general trend of less than full code enforcement. 

Note that the level of code compliance is not directly related to code enforcement. California 
studies showing code enforcement at 70% to 80% in the buildings surveyed also found out that 
the level of compliance actually exceeded the code. The reason for this discrepancy is that code 
enforcement focuses on number of code violations while code compliance focuses on the energy 
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Greenhouse Gas Emissions (GHG) 

Business as Usual 

DOE Support (CCAP) 

DOE Support (CCAP) Savings (Cumulative) 

Enhanced Utility Involvement 

Enhanced Utility Savings (Cumulative) 

consumption of a building. In some cases, the energy consumption of buildings found to have 
code violations was less than if the building were built to just meet the code. The code 
compliance index accounts for this variation by adjusting savings to account for buiIding 
performance, not code enforcement. 

2000 2010 2030 

(Mmtclyr) (Mmtdy r) (Mm tc/yr) 

144 142 138 

143 140 132 

2.3 30 1,032 

142 133 114 

5.1 58 2,037 

r( 

B. Greenhouse Gas Savings 
Table 2 summarizes the impacts of the various levels of code adoption, enforcement, and 
compliance on GHG emissions. The carbon emissions are greatly influenced by the electricity 
savings because of the higher carbon content of the US generating mix when compared to the 
direct combustion oil and gas. 

The original plan calls for a total savings of 8.2 MMTCE by the year 2000 through residential 
and commercial building codes and standards. The results shown above clearly indicate that 
significant actions beyond an enhanced utility involvement would be necessary to achieve these 
goals. The reason for the difference is that the original CCAP estimates did not include the 
effects of technology not performing as intended, states not adopting standards quickly in 
response to the Energy Policy Act, and lax code compliance. These factors reduce the impact of 
Action Item #lo, but also point out a huge potential for utility involvement in supporting 
national climate change goals. 

VI. Role of Utilities 
Implementation is a key element of achieving program savings. The key goals of the Standards 
implementation process are: 

(1) Establish a partnership between the reguIatory agency and enforcement agency. The 
partnership must include a commitment to working together in standards development, 
design manual development and training; 
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(2) Establish a feedback loop between the design, and enforcement community and the state 
code officials. Make consistent and timely interpretations and have a formal review process 
established to accomplish this; 

(3) Create a process that allows for exceptional methods and designs so as to encourage 
creativity while maintaining a minimum standard of practice. Utilities have supported these 
activities in New England, and California. Their success at improving the implementation 
infrastructure is currently being documented but so far, the results look promising. 
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A. Commissioning, Operation, and Maintenance 
Building commissioning is an excellent way to enhance the savings that are expected in new 
buildings through the application of codes and standards. A significant potential for savings 
exists in buildings even after an owner has purchased energy-efficient technologies and installed 
them in their building. After the building is commissioned, operating and maintenance is critical 
to the Iong term persistence of these savings. Utilities are increasingly playing a role in this 
effort. While many programs are in the design and pilot stages, the overall savings potential is 
very promising. 

B. Training 
Training is a critical element of implementation. States can team up with the utilities to develop 
training materials that can be used throughout the state to provide a consistent training program 
to design professionals and builders. Additional training is provided by professional 
organizations including A S W ,  MA, and the model code organizations. 

.I 

C. Enforcement 
The major impediment to developing more stringent standards is the ability of the enforcement 
agency to enforce them. As building designers require more complex technologies to conserve 
energy, the ability to verify their installation is dramatically reduced. Also, when budget 
constraints are placed on building departments, the efforts to enforce the energy standards are 
usually compromised. This is especially true in right of the key role of the building official to 
assure the public health and welfare in buiIdings. 

The key to enforcement is to focus on requirements that; (1) can be field checked first, (2) plan 
check items, and only if it is very important, (3) design items. This means that expectations are 
established for the enforcement community based on what can be reasonably inspected through 
plans examination and field verification. For example, the watts of a lamp installed in office 
furniture cannot be reasonably verified prior to issuing a fmal permit because they are integral 
with the furniture. It would be unreasonable to expect a code official to verify the watts of that 
equipment yet many standards require that it be included in the calculation of total actual watts. 
Setting expectations early helps code officials understand their role in the inspection process and 
makes the code less frustrating to them when it is implemented. 

Utilities can support this process by evaluating codes and determining what technologies 
promote the greatest savings. By focusing the code officials resources on those items, energy 
savings are maximized and code officials can minimize their time spent on energy inspections. 
This approach to training has been successfully used in some jurisdictions to improve overall 
savings from the code. 
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VII. Conclusion 
Global environmental challenges are often discussed in the context of uncertainty and scientific 
speculation. Global climate change has trancended this level of discussion to become one of the 
key global environmental challenges facing us as we end the 20th century. Energy efficiency has 
emerged as the quickest and most economic approach to slowing the trend of greenhouse gas 
emissions. The design and construction of energy efficient buildings is one of the most 
economical ways to avoid lost opportunities to reduce greenhouse gas emissions. 

The near irreversibility of these processes, once they are in place, implies an impending shift in 
the policy debates. The shift will be away from the high cost of reducing emissions to the likely 
high long-term environmental costs of doing nothing. While we are preoccupied with our new 
representatives in the House and Senate, and the impacts of competition on the DSM programs, 
international policy debates on this issue are on-going. These policy debates are Iikely to have 
long term impacts on the US utility industry. 
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Utilities will eventually have to address their role in assisting the US ,aovernment in meeting the 
goals set forth in the Convention. Demand-side measures will be re-evaluated in this context as 
the most cost-effective way for a utility to participate in this effort. While the overall climare for 
DSM may be cooling, the prospects for global warming are increasin:. I hope this piece has 
motivated you to frnd out how your company is responding to chnate change and get involved 
working with DOE, EPA and other government agencies to be a part of the US response to our 
global climate challenge. 

. 
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This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency therwf, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi- 
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer- 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom- 
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

This paper was prepared by Pacific Northwest Laboratory for the U.S. Department of Energy. 
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