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This case study is one in a series documenting successful building energy code programs for use by other states as technical assistance models in support of the U.S.  Department of Energy (DOE) Building Standards and Guidelines Program.

The primary issue addressed by the Program (and other programs at DOE) is that new commercial and residential buildings being designed, built and occupied do not use currently available, technically feasible, and economically justified technologies and practices to eliminate the wasteful use of energy.  The Program seeks to advance the energy-conserving design and construction of buildings by promoting and assisting the development and implementation of energy efficient codes and standards that are technically feasible, economically justified and environmentally beneficial.  These activities are required of DOE by Title III of the Energy Conservation and Production Act as amended by the Energy Policy Act of 1992 (EPACT).  The long-term goal of the Program is to make sustainable, energy-efficient building design and construction common practice.

The Program’s approach to meeting this goal is to initiate and manage individual research, standards and guidelines development efforts that are planned and conducted in cooperation with representatives from throughout the buildings community.  Current projects involve practicing architects and engineers, professional societies and code organizations, industry representatives, and researchers from the private sector and national laboratories.  Research results and the technical justification for standards criteria are provided to standards development and model code organizations and to federal, state and local jurisdictions as a basis to update their codes and standards.  This approach helps to ensure that the standards incorporate the latest research results to achieve maximum energy savings in new buildings, yet remain responsive to the needs of the affected professions, organizations and jurisdictions.  It also assists in the implementation, deployment and use of the codes and standards.
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Executive Summary

Evaluation activities have contributed substantially to the success of energy codes in the Washington State.  As a result of evaluation and quality assurance efforts, our energy code is easier to understand, more enforceable and more effective than it would otherwise have been.

Washington State has used evaluations to determine which technologies and techniques are cost effective in commercial buildings and could or should be included in codes.  We have examined the effectiveness and influence of our training programs, printed materials, hotlines, and technical tools.  Information gained from those examinations have helped us to improve our delivery and cut costs.  We have reviewed the plans for new buildings and inspected commercial structures to determine what actually is installed in buildings.  Such data have helped us to determine which code requirements work and which do not.  This in turn has helped us simplify the code and remove unrealistic requirements (such as equipment sizing or elaborate control requirements).  We have used evaluation to improve our ability to market to those individuals who have to use the code.  In short, evaluation has taught us much about energy codes in the real world.

Energy code evaluations should:

· Be included as an essential and routine part of any code adoption and implementation process.

· Be based on the needs of key stakeholders.  In Washington, this included the State Building Code Council, the electric utility community, and the state government energy agencies, among others.

· Be used to help identify where the energy codes can be simplified and made more understandable.  The 1991 evaluation of the Washington Energy Code was a critically important element in the simplification and improvement of the code’s readability.

· Be structured to include on-going quality assurance activities that provide rapid feedback on code performance and code support activities.  The quality assurance efforts undertaken for the 1994 code identified the need to increase marketing to key constituents.  This led to a substantially increased and highly effective marketing campaign.

Introduction: What is the Washington State Energy Code?

The Washington State Energy Code provides energy efficiency standards for new and altered residential and commercial buildings in Washington State.*  The first Washington State Energy Code appeared in 1978; since then, it has been revised in light of advances in building science and new energy efficient technologies.

The current versions of the Washington residential and non-residential energy codes were implemented in 1991 and 1994, respectively.  The state legislature passed a bill in 1990 that upgraded energy codes for residential structures; in 1991, the legislature authorized the State Building Code Council to upgrade the energy code for non-residential structures.

Energy Code Administration

In Washington State, the legislature is given the authority to revise building codes, including the Energy Code.  The State Building Code Council administers the building code and ensures that the state’s interests are met according to state law.  The Council includes representatives from the building industry, local government, and code enforcement officials.  Building codes are enforced by local jurisdictions.  Cities and counties have building departments with code officials who conduct plan reviews and building inspections.  Enforcement is funded at the local level.
Historical Perspective

The Washington State Energy Code did not appear in its present form overnight.  The current code is the result of a gradual process over a period of sixteen years.  Figure 1 presents a chronology of major events and efforts leading up to the current code.

Figure 1
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The Energy Code in Action - Who Does What

The successful functioning of both the residential and non-residential energy codes are due to participation by a number of different entities.  Figure 2 outlines the functions provided by the various agencies and associations as of December 1996.

Figure 2
Responsibilities for Functions of the Washington State Energy Code
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Key

SBCC

State Building Code Council

WSU
Washington State University Cooperative Extension Energy Program - formerly the Washington State Energy Office

CTED

Washington State Department of Community Trade and Economic Development

SPE/I

Special Plans Examiners and Inspectors

UCG

Utility Code Group - Typically acting through subcontractors

Why Should We Evaluate Energy Codes?

Fundamentally, we conduct energy code evaluations in order to determine whether codes result in more energy efficient new and remodeled buildings than if no code existed.  What difference did the energy code make?  Yet, evaluations can address more than this simple question.  Are we making economically prudent investments by developing, promulgating, and implementing energy codes?  What specific aspects of the code are working and what aspects are not? What is the public’s attitude toward energy codes?  How can we better develop and (especially) implement codes?

The purpose of this case study is to help the reader answer some of those questions based on experiences from the evaluation of the Washington State Non-Residential Energy Code (NREC).  It is our strong belief that without the evaluation and quality assurance activities undertaken for Washington’s code, we would have a code which would be harder to understand, less enforceable, and substantially less effective than it is today.

We begin with a discussion of some of the basic features of energy code evaluations.  This includes the types and functions of various evaluation approaches and factors to consider when developing evaluations.  The reader may want to skip this section if they are already familiar with code evaluation processes.  This is followed by a description of a 1991 evaluation of the 1986 NREC including the goals and methodology, an overview of the results, and, most importantly, how those results were used in the development and implementation of the 1994 version of the code.  The third section briefly describes some quality assurance activities undertaken once the 1994 code became effective and plans for a 1997 impact evaluation (refer to the accompanying case study, Energy Code Privatization: The Utility Code Group Story, for a detailed description of the evaluation and quality assurance activities for the 1994 code.)  We conclude with a discussion of the politics of evaluation, some thoughts on evaluation in a world of restructured utilities and market transformation, and a few key lessons from our experience.

What are Some of the Types of Code Evaluation?

For the purposes of this paper, the term “evaluation” encompasses five distinct activities:

· research and demonstration evaluation,

· impact evaluation,

· process evaluation,

· quality assurance, and

· market research.

Each of these types of evaluation has played an important role in the development and implementation of the Washington Non-Residential Energy Code.  These evaluation approaches have helped us do a better job of writing realistic codes and developing and conducting programs to educate and assist both the users and enforcers of the code.  This section contains a brief description of these five evaluation approaches.

Research and Demonstration Evaluation

In order to get to a point where code agencies or legislators are willing to adopt or update energy codes it is often necessary to have some actual building performance data on which to base decisions.  The evaluation of utility sponsored research and demonstration projects using whole buildings or new technologies have been critically important in Washington.  In a research and development (R&D) project, the purpose of the research design is to collect the information needed to answer the research question.  For most energy code related R&D efforts, the research question focuses on better understanding the energy performance of buildings.

Washington State has had considerable experience with energy code related research and demonstration efforts.  On the residential side, the Residential Standard Demonstration Project, the Residential Construction Demonstration Project, and the Super Good Cents programs were critically important for testing and demonstrating conservation measures in houses built to the Model Conservation Standards and beyond.  The evaluation aspects of these programs provided the technical understanding and factual support for the development and adoption of residential energy codes. These activities also provided residential builders with experience with new building techniques and technologies.

Our efforts on non-residential R&D were directed toward similar goals.  They are described in a later section of this paper.

Impact Evaluation

Impact evaluations focus on determining the ultimate results of energy codes on buildings with an emphasis on measurable and quantifiable results.  Some of the types of questions that impact evaluations can answer are:

· Are buildings being designed to meet code requirements?  This is most often accomplished by a review of the plans submitted for a new or remodeled building.

· Are buildings being constructed in conformance with code requirements? This is often the next step after a plans review evaluation.  The evaluator has to go into the field and conduct an audit of the facility to see if the features of the building meet code requirements and what code features were installed in the building.

· Are buildings actually performing more efficiently because of a code?  While this is often the most important evaluation goal, it can be both time consuming and costly.

Energy performance evaluations can be based on simulation modeling using the results of plans checks or building audits to verify building characteristics.  There are also a number of utility bill analysis techniques and programs that can be used to estimate total building energy performance.  Typically, you would use this technique in conjunction with some type of control group or baseline to produce savings estimates.  Finally, there are sophisticated energy analysis techniques ranging from conditional demand analysis (using multiple regression techniques) to costly end-use metering of buildings.

Challenges of Code Impact Evaluations
One of the difficult issues with new buildings is that, unlike existing buildings, there is no physical baseline for comparison of code impacts.  In effect there is no “before” situation.  You simply do not know how the building would have performed without a code.  You can develop proxy baselines from case studies where the analyst compares similar buildings built to different code requirements.  They may also be established by using larger samples that provide some statistically valid measures of a building population.

Non-residential buildings are a very diverse set, ranging from simple to very complex, small to large, and with many and multiple uses.  This is further compounded by the complexity and fragmentation of the whole construction process with multiple parties, competing interests, regulations, and different construction processes.

Finally, energy codes are premised on the assumption that physical changes in buildings will influence overall energy use.  Yet, the operational characteristics of buildings can often overwhelm the differences that one might expect based simply on the effects of energy codes.  This is especially true since energy codes are a construction, not an operations, standard for buildings.

Process Evaluation

Process evaluations focus on how well we are doing in promulgating and implementing energy codes.  The focus is on how program delivery affects program performance.  It examines the human dimension of energy code implementation and effectiveness, as demonstrated by the following questions:

· What methods are building departments using for code compliance?  Mail in surveys and interviews are good techniques to find this out.

· How effective is program delivery?  How responsive is the energy code program?  How effective are the marketing materials?  Where do professionals want to obtain energy code information?

· What energy code implementation program factors influence how well we implement the energy code?

· How well do building departments understand code requirements?  How well do architects, engineers, contractors, and others understand code requirements?

· What are the barriers to effective implementation of the energy code?  What are the barriers to participation?

Evaluating satisfaction with technical assistance, training, and other support activities was particularly important in Washington because of the amount of time and expense involved in providing such services.

Quality Assurance

Quality assurance (QA) can be either process evaluation, impact evaluation, or both.  The typical emphasis is on process evaluation because of quicker responsiveness (note that tracking systems usually are an important part of QA.)  Tracking systems typically have shorter time frames than evaluations, and focus on how to do a better job with codes.  Quality assurance is an ongoing activity designed to ensure the effective delivery of the code support program.  The QA plan includes continuous and periodic activities designed to provide feedback to the program.  This feedback allows for mid-course corrections and adjustments to maintain the most effective program delivery and optimum results.

Quality assurance evaluation provides a way to understand the needs and problems of code users from building officials, to architects and contractors.  Washington State has made use of quality assurance surveys and tools for many years; we have found them to be a very effective way to identify code implementation problems rapidly and improve the quality of our code tools and technical assistance activities.

Market Research

Market research may involve any or all of the techniques described above.  The distinction is really one of philosophy.  Using market research, we try to understand how the building market functions (including code enforcement), and how we can influence those functions.

Market research can help us:

· understand what the “market” is for energy codes,

· understand the market needs and, more importantly, market barriers to codes, technologies, and practices, and

· identify market segments and how to target energy code program services to those market segments.

With the current emphasis on market transformation as a replacement for traditional conservation programs, market research is likely to be used more and more for code activities.

How Do You Determine What Kind of Evaluation You Need?

None of the evaluation techniques described above are mutually exclusive.  You can employ a variety of approaches to achieve a number of outcome objectives.  There are many factors to consider in selecting and conducting evaluations.  Some of the factors that have been particularly important in Washington State are:

· What problems are you are trying to answer and who are your audiences for the results?  For example, are we conducting an evaluation primarily to provide information to building departments and building officials to help them do their jobs more effectively, or are we trying to develop information which will help the State Building Code Council make better decisions as they write a new code?

· How much money is available for evaluation?  What is at stake?  The amount of money you spend is dependent on the questions you want to answer.  The amount of complexity in non-residential buildings can lead you to spend almost unlimited amounts of money in conducting evaluations.  On the other hand, simple, well planned, phone or mail out surveys to determine knowledge of an energy code can be quite inexpensive.  A statistically valid sample of commercial buildings with collection of billing data and computer simulations can approach hundreds of thousands of dollars.  You can spend a lot of money on unnecessary or unattainable precision.

· How much time do you have for an evaluation?  One of the concerns that we have often heard about code impact evaluations is that it takes too long to get results.  For any type of energy performance analysis you need a minimum of one year of energy use data.  Given construction delays, less than expected building occupancy rates, building operations problems, and other factors, one year is seldom enough time to get reasonably robust data for an impact evaluation.

· Do you want the evaluation to be a one-time effort or is it part of a regular time series activity?  In Washington, we have chosen to develop data that can be used to compare changing construction and code compliance practices over time.  One of the obvious consequences of this choice is the need to conduct studies with reasonably similar analysis methods in order to make comparisons possible.

· What are the potential “political” consequences of an evaluation?  This raises questions about who should be conducting the evaluation, who is paying for the cost of evaluation, how the evaluation will be used, and what levels of “proof” are necessary to convince decisions makers of the validity of the information.

What Evaluations Have We Done in Washington State?

Non-Residential Research and Demonstration Evaluations

Evaluation of non-residential energy codes in Washington State has taken a number of directions over the last 10 years.  In the mid-1980s, the Bonneville Power Administration (BPA) began an effort to better understand the technical and economic feasibility of constructing commercial buildings that far exceeded the requirements of the 1985 Model Conservation Standards (MCS).  As a wholesale electric utility, BPA’s emphasis was on electricity savings.  The MCS, developed by the Northwest Power Planning Council, was based on the American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) Energy Design Standard 90-80, but with more stringent requirements, especially for lighting.  BPA developed a program called the Energy Edge.  The purpose of Energy Edge was to test whether commercial and institutional developers could build buildings that were 30% more energy efficient than the requirements of the MCS.  The program provided financial incentives and design assistance to 27 newly constructed buildings throughout the Northwest, 11 of which were located in Washington State.  BPA collected extensive information on the incremental costs of the energy savings features along with end use monitoring of some of the buildings (there is extensive literature on the Energy Edge Projects.  As an example, refer to work by Piette, et al., in the Bibliography.)  While changes or improvements to energy codes were not an explicit goal of the program, its results certainly weighed in as an important factor in the subsequent development of Washington’s revised Energy Code.  Results of the program were mixed.  Some buildings performed better than expected, others worse.  Nonetheless, the program provided energy efficiency supporters with sufficient positive results and experience with real buildings to show that good practice could yield major cost effective improvements.  The total cost of the program including payments for installation of measures was approximately $18 million.

The Energy Edge program was followed by the Design Assistance program, an effort to encourage commercial and institutional buildings to build beyond code by providing technical assistance and computer modeling of energy options.  This type of program was subsequently adopted and modified by utilities throughout the U.S.  Its prime result was to demonstrate that there were significant, cost-effective energy savings available to non-residential buildings beyond the requirements of state codes or ASHRAE standards.  While this is not a particularly surprising fact given that codes most often tend to reflect current practice, not cutting edge design, the presence of buildings that exceeded code helped to make members of the State Building Code Council more comfortable with code changes.  The Design Assistance program and some of its utility program successors also pointed out that many buildings were not reaching code levels in initial design.  This meant that utilities were expending design funds (and often conservation measure funds) to bring buildings up to code rather than beyond it.  This evaluation helped to convince many utilities that it would be more cost effective for them to fund code compliance assistance than pay for measures on a building by building basis.

In addition, both Energy Edge and Design Assistance were cited by advocates of more stringent energy codes as examples of what could be done in real buildings.  Finally, as was the case with residential demonstration programs, both the Energy Edge and Design Assistance programs helped to familiarize the design and construction communities with new technologies and techniques.  This was of particular importance as a way to increase support for codes among these key constituents.

The 1991 Energy Code Compliance Study

In 1990, the Washington State Energy Office (WSEO) and the Oregon Department of Energy (ODOE), with funding provided by the Bonneville Power Administration (BPA), contracted for an evaluation of the effectiveness of their non-residential energy codes.

The four original purposes of the 1991 Energy Code Compliance Study were to:

· Characterize commercial sector building activity in the states of Washington and Oregon and design and draw a random sample of these buildings.

· Using this sample, assess the response of projects to the non-residential energy code in each state in terms of compliance with code provisions.

· Interview design professionals and building code officials to determine attitudes toward the energy code and code enforcement.

· Review the energy code and suggest changes that might enhance its effectiveness.

Later we added a fifth goal -- an evaluation of the energy savings potential of the proposed Non-Residential Code.  This was added after the initial four objectives, when it became clear that there was some importance in making energy estimates for the State Building Code Council.  This involved a series of computer simulations of the selected buildings in order to estimate their energy performance under the code requirements.

Methodology

The evaluation study selected stratified samples that were representative of the new commercial building stock in each state.  Out of an original pool of 260 new commercial buildings permitted in 1990 (excluding remodels and renovations), 141 buildings were selected, nearly equally divided between Oregon and Washington.  The contractor then assessed the level of energy code compliance based on a review of the plans and an in-field audit of each of the buildings.  This was supplemented by interviews with more than 200 architects, engineers, lighting designers, contractors, building officials and others associated with the buildings.  All of this work for both Oregon and Washington was completed for about $150,000.

Following the compliance evaluation, both state energy offices determined that some estimates of the energy savings achieved by the code (or conversely, the savings not achieved by the code) would be additional useful information.  A second set of contracts were issued for these energy estimates.  Using the results from the compliance studies, the contractor modified the inputs to nine DOE2.1d building prototypes (DOE 2.1d is an hourly computer simulation model used to estimate energy use of buildings.)  The contractor then conducted simulations on the nine prototypes modeled, first as if the building fully complied with code and then as the buildings were actually designed and constructed, based on the information collected from plan reviews and site inspections.  These results then formed the basis for estimating energy codes savings that were not being achieved due to incomplete compliance.

Results of the 1991 Study

The energy compliance study provided a large amount of very valuable information on code compliance in both states.  The study looked at compliance in three major areas: building envelope, mechanical systems, and lighting.  Overall, about half of the buildings sampled were found to comply with all aspects of the energy code.  Compliance was defined on a pass/fail basis with full compliance meaning that there were no significant variations from code requirements in all areas examined.  In other words, about half the buildings did not comply with the energy code in at least one area examined by the study.  Overall, both Oregon and Washington had a 50% compliance rate.

The conclusions of the study were not surprising.  Where code requirements were simple and straightforward, such as heating ventilation and air conditioning (HVAC) equipment efficiency standards, compliance levels exceeded 95%.  Where provisions were less straightforward, compliance fell dramatically.  Some of the areas where we encountered particular problems included lighting systems that were changed during the construction phases, or “unheated” warehouses that did not meet insulation requirements.

“The resulting picture of current commercial code implementation provided a useful set of recommendations for future code development.  The study clearly pointed out the need for simple, straightforward code requirements that could be easily inspected in the field.  While the flexibility of a calculation approach would always be necessary, the study challenged the notion that a prescriptive code couldn’t work in the commercial sector.  It also pointed out the need for clear, consistent, energy code compliance documentation.  Someone would have to take responsibility for looking at lighting equipment.  Finally it appeared that jurisdictions with a partnership with the local utility would have the best chance for high compliance.”

Cost

For the 1991 compliance study, plans check and on-site audits of buildings cost on average $500 each.  There was a significant amount of variation in costs due to the range of size and complexity of buildings.  Simulation modeling of energy performance cost about $25,000, based on analysis of nine prototype buildings used to represent the stock of non-residential buildings in the state.

How was the 1991 Compliance Study Used?

The 1991 compliance study was a critical factor in the development and adoption of the 1994 Non-Residential Energy Code.  The study provided the kind of qualitative and quantitative information needed by the State Building Code Council, its Non-Residential Energy Code Technical Advisory Group (TAG), and the Non-Residential Energy Code Simplification and Implementation Committees to complete their work successfully.

The compliance study was valuable in three key areas.

· It provided information on which portions of the 1986 code were working and which were not.  It gave us information not only from the opinions and perspectives of the building officials, architects, and engineers who worked with the code, but also from in-the-field surveys of what was actually being put into buildings.  Both the Non-Residential Technical Advisory Group and the Simplification Committee used this information to write a better code with an emphasis on making it shorter and simpler.  They accomplished this by incorporating prescriptive standards.  This was done to make the energy code easier to apply and enforce as suggested by the compliance study.  Modifications to the code ranged from the relatively simple, such as requiring energy information to be included directly on the drawings, rather than as an attachment (where they were often misplaced), to more substantial revisions such as removal of heating system sizing requirements.

· It told us that despite inconsistent enforcement and spotty compliance, the energy code did work in some jurisdictions and could be made to work statewide.

· It helped the Implementation Committee, which was charged with the responsibility of developing a plan for technical support for the code, training and education for users of the code, and quality assurance and evaluation of the new code’s effectiveness.  The study provided information on the needs of building officials, the difficult areas of the code to understand, and the resource limitations faced by building departments.  It also led to enforcement being one of the three key areas in the implementation plan.  In addition, it provided the model for the 1994 Non-Residential Energy Code quality assurance and evaluation activities.

What Are the Evaluation Plans for the 1994 Code?

The 1994 code evaluation process was set forth in the energy code implementation plan that was developed for the 1994 code and adopted by the State Building Code Council in late 1993.  The plan called for both evaluation and quality control activities.  The plan called for “[d]etailed evaluation of the impacts of the commercial [non-residential] energy code on the design, construction, and energy performance of a broad cross-section of actual buildings, over a three to four year period (Building Impact Evaluation).”  It also specified “[a] quality assurance program that provides detailed and regular feedback to trainers, building officials, code users, and program funders on how to improve the delivery of code-related services (Quality Assurance Program).”

As a result of these mandates, the Utility Code Group (UCG), a consortium of the state’s electric and gas utilities, and the Washington State Energy Office decided to replicate the 1991 impact evaluation of compliance and energy analysis survey using buildings built to the 1994 code.

In addition, the UCG contracted for both mid- and late-term quality assurance surveys to better understand code user's knowledge of code and their need for training and support.  The mid-term survey provided UCG with substantial direction on how to develop and market their training and technical assistance services.  Please refer to the accompanying case study, The Washington State Energy Code: Energy Code Privatization - The Utility Code Group Story, for additional details on these evaluation and Quality Assurance activities.

The Politics of Evaluation

For any evaluation to be successful, it must recognize and be sensitive to the political realities and perspectives of the stakeholders.  Ideally, it should involve all the stakeholders throughout the process.  Washington State has a history of ambivalence toward energy codes.  Although we have had some form of energy code in place for more than 18 years, support for energy codes often seems provisional, at best.  Government agencies, including the Washington State Energy Office (WSEO) and the Northwest Power Planning Council (NWPPC), along with environmental/conservation groups such as the Northwest Conservation Act Coalition (NCAC) have been long time proponents of the cost-effectiveness of energy codes.  Electric utilities have traditionally supported codes as a cost-effective conservation resource, yet have regularly raised concerns about overall expenditure levels to support codes and actual building energy performance.  The State Building Code Council (SBCC), with its wide range of interest group membership, has been a reluctant code supporter.  Many builder organizations have opposed energy codes as costly and unnecessary government regulation.  Finally, while some jurisdictions are strong code supporters, many building officials see energy codes as social and economic mandates not appropriate to the life, health, and safety missions of building departments.  This is the context in which energy code evaluations have taken place.

The non-residential evaluation process in Washington has been driven by the need to address some key questions raised by these various constituent groups.  Utilities are concerned about accountability in the expenditure of their funds.  Their principle evaluation goals are to determine how effectively their funds are being used.  Is the code working?  Is it cost effective? Are their training and other support functions having an impact?  For the advocacy groups and government agencies their primary goals are to understand whether energy codes are achieving “real” energy savings.  The majority of the members of the SBCC are looking to evaluations for information on which to base their code adoption decisions.  Some of the specific issues that arose included:

· Who should be doing evaluations?  In the 1991 evaluation process, WSEO, the Bonneville Power Administration (BPA), and the NWPPC were perceived by some members of the SBCC as code advocates whose objectivity may be subject to question.  Both BPA, as the major funder for code evaluation, and the NWPPC were primarily interested in electricity-related aspects of the codes, not in all fuels.  In a politically sensitive situation, it is important to have a neutral third party conducting the evaluation.

· We often encountered the dilemma of the demand for “the answer.”  This was often driven by conflicting goals.  Some hoped that a quick answer would show the code wasn’t working and should be repealed or substantially modified.  For others it was political pressure to show they did the right thing.  Expectations are often unrealistic.

· One of the common themes that came up in presentations to and discussions with the SBCC was why can’t we answer some presumably simple questions about the performance of the energy code.  A common question was, “Why can’t you guys just look at a few utility bills for a couple of new buildings and tell us whether the energy code works or not?”  Ignoring the fact that the questioner didn’t define what an energy code that “works” precisely meant, this illustrates some common perceptions of evaluation.

Most of the members of the State Building Code Council (SBCC) were familiar with residential energy code evaluations.  They tended to fall back to simplistic perception of residential evaluations for their models of how evaluation should work for commercial buildings.  These expectations were that:

· a few months of energy bills would be sufficient to determine energy performance (residential heating dominated structures)

· one or two building types is enough (despite a huge variation in building type and function in the non-residential sector), and

· our descriptions of the complexities of non-residential energy evaluation were in some ways an attempt to “mask” the “real” results that showed the code was not working as predicted.

How did we respond? We tried to establish a realistic evaluation plan and stick to it.  We included some short term measures that indicate the program is moving forward in achieving its goals.  We explained our methods and results, and then we explained them again, and again.  We offered to try out their simplified methods.  We understood that some opponents of the code had other agendas and would not be satisfied with any evaluation information we were able to provide.  We focused on those members of the SBCC who did not have strong preconceptions about the costs or benefits of the energy code.  They were genuinely looking for better information on which to make their decisions.  We believe that this approach worked and that we were able to assuage many (although certainly not all) concerns raised by these key groups.

Some Thoughts on Evaluation in a New World of Energy Efficiency

Historically electric utilities have expended large amounts of money on demand side management (DSM) and energy code programs.  As these utilities move into a more competitive and open environment they will be much less likely to fund DSM and energy code activities.  To the extent that they will continue such programs, they will want ways that provide energy savings at less cost.  Energy codes and code support programs can often provide such low cost benefits.  Yet, they do present challenges for evaluation because these types of “soft” programs designed to change behavior are difficult to evaluate.

On a national scale, despite its lack of enforcement provisions, the Energy Policy Act, coupled with U.S. Department of Energy (DOE) support for energy codes, has induced a large number of states to adopt energy codes.  In fact, Pacific Northwest National Labs (PNNL) has determined that 50% of U.S. commercial floor space has become subject to energy codes since 1993.  Clearly, opportunities abound for utilities to participate in code support activities.  Some of the observations we would make about code in a new competitive utility world include:

· Look more to national models and national tools where these are available.  For example, the new COMcheck commercial code compliance software may be a useful tool for obtaining a large amount of information on non-residential energy code construction and code compliance.  This provides the potential for more collaboration on evaluations, which could result in greater economies of scale, allowing more sophisticated evaluations with larger samples.

· Look to opportunities for jointly funded evaluations or regional evaluations.  The four Northwest states (Washington, Oregon, Idaho, and Montana) are working to develop a collaborative regional codes program that may include some joint evaluation work.

· Make use of DOE code assistance resources.  DOE has developed a wide range of  code assistance materials and training that can be adapted to the needs of specific states.

· Focus on market research oriented activities rather than on the evaluation of the performance of technology.  Although new energy conserving technologies are always under development, there are already a large number of such technologies on the market.  The primary need is to better understand the market and behavioral aspects of codes.

· Try to develop more building industry ownership of energy code through organizations such as the International Congress of Building Officials (ICBO) and the International Code Council (ICC).  They can provide the framework for more standardized and consistent codes, products and services, and allow for coordinated market research and quality assurance activities.

Given the new competitive world, evaluation becomes even more critical to justifying these types of activities.  If these types of activities are conducted in a collaborative framework, evaluation becomes the tool for ensuring all the participants and stakeholders that their money is being spent wisely.

Lessons Learned

· Evaluation is an important and useful tool.  Evaluation was central to the process leading up to the revision of the energy codes.  It provided key direction for the revision process.  It was an important component of the implementation plan for the 1994 Non-Residential Energy Code, and helped chart the course of the implementation process (including mid-course corrections).  It will provide the information that will be used to determine the future direction of energy code activities.

· Quality assurance is very informative and cost-effective.  Quality assurance (QA) efforts can provide much more rapid feedback than longer term evaluations.  They can provide data on the knowledge and attitudes of individuals on energy codes.  The unique aspects of QA are that it is an ongoing activity and a philosophy to assure that a program is delivered effectively.  QA in its truest form is proactive by establishing measures of performance up front in order to make improvements and corrections along the way, rather than after the fact when the damage is already down.

· Time series data will provide a framework for evaluating progress.  Through time series data, you can gain a fuller understanding of the characteristics and changing nature of the building stock and industry in your community or state.

· Focus on evaluation activities that help you better understand the market.

· Marketing is crucial.  Marketing is central to getting the word out about the code; making sure people are aware of it and are using it; encouraging people to participate in your program and using your products and services, and increase their knowledge and take action.  Market research identifies market needs and is key to developing products that meet the needs of target market groups.

· Evaluations can be very expensive but there are ways to obtain good information without huge expense.  The key is to have reasonable expectations, to understand what questions you really need to answer and really matter, and to realize you really may not need to know the precise answer.  There may be relatively inexpensive pieces of information that are good indicators of success.

· Recognize that operational and behavioral factors can overwhelm the effects of energy codes, both positively and negatively.  To the greatest extent that you can (given cost limitations) include behavior factors in your evaluation plans for codes.
· Finally, talk with the individuals and organizations that are likely to use the results of your evaluations.  You need to consult with these stakeholders as your develop your evaluations,  during the evaluation process (especially if it is likely to stretch over several months), and when the results are final.  If you don’t do this, you are likely to spend lots of time and effort trying to explain why you can’t answer certain questions, why your work is credible, and what your evaluation was really intended to achieve.
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* The Energy Code defines residential buildings as “buildings and structures that provide facilities or shelter for residential occupancies.”


The Energy Code defines non-residential buildings as “buildings and structures or portions thereof that provide facilities or shelter for public assembly, educational, business, mercantile, institutional, storage, factory and industrial occupancies.”
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