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Figure 1. Energy Consumption in the United States
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Zero Energy Commercial Building Codes Consortium
Codes and Standards Working Group

Introduction
Commercial buildings
 dominate the landscape of people’s lives and livelihoods in the United States in ways that are both subtle and profound. 

Our nations’ buildings account for 40 percent of our primary energy use – more than either transportation or industry. Buildings are responsible for 72 percent of the electricity consumption and 39 percent of the total U.S. carbon dioxide emissions. The CO2 emissions from U.S. buildings alone approximately equal the combined emissions of Japan, France, and the United Kingdom for transportation, industry, and buildings.
Figure 1: Energy Consumption in the U.S. 
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Energy consumption and demand in the U.S. is projected to increase through 2035, with the fastest growth (1.0 percent annually) occurring in the commercial sector. This growth is primarily driven by the nation’s increasing population and rise in commercial floorspace. However, this trend may be changed through improved building codes and standards that increase energy efficiencies and ensuring compliance with those codes and standards.

Incremental and even drastic increases in energy efficiency are not enough however. The guiding principle and path forward must be one that leads us to zero net energy consumption for commercial buildings – and codes and standards will be an essential tool for accomplishing this vision. 
Building Energy Codes: A Roadmap for the Future
Energy codes and standards set minimum requirements for energy-efficient design and construction for new buildings and additions and renovations to existing buildings that impact energy use and emissions for the life of the building. They are part of the overall building codes, which govern the design and construction of buildings. Building energy codes set a baseline for energy efficiency in new construction by prescribing minimum energy efficiency requirements for the various components and systems within buildings. Many codes and standards, such as ICC's International Energy Conservation Code (IECC) and ASHRAE’s 90.1 Energy Standard for Buildings Except Low-Rise Residential Buildings, are developed according to rigorous principles based on consensus, openness, balance, transparency, and due process.
Continual improvements within energy codes result in increasing energy efficiency in a consistent and long lasting manner when they are adopted and compliance is verified. Buildings last a long time and an energy efficient building has the potential to save energy throughout the life span of the building. The benefits of more efficient construction today are enjoyed for 30 to50 years.

Both federal law and Presidential Executive Orders have set clear goals of increasing efficiency for buildings
. Codes have been keeping pace with the demand for higher efficiency. For instance, a building built according to ANSI/ASHRAE/IESNA Standard 90.1-2007 is 35 percent more energy efficient than one built in compliance with ASHRAE/IES Standard 90-75 and ANSI/ASHRAE/IES Standard 90A-1980 (without considering plug and process loads). One built in accordance with Standard 90.1-2010 is expected to use less than half the energy per floor area than one built to Standards 90-75 and 90A-1980. As the IECC and its predecessor documents, the MCEC and MEC parallel the 90 series of standards, similar efficiency increases could be attributable to the 2012 IECC in comparison to the 1977 MCEC or the 1982 MEC.
Even with this progress, many challenges – as well as opportunities – remain on the path to zero net energy commercial buildings. These are focused on the criteria themselves and the manner in which they are presented and most importantly ensuring those criteria are actually satisfied when the buildings are inspected and commissioned.
Moving to Net Zero: Challenges and Opportunities

The move to a zero energy building stock will likely require a series of major shifts in the structure of codes, both the presentation of the requirements in the code and in ensuring compliance. The greatest challenges have been and are likely to remain in the area of compliance verification, which is most commonly addressed through plan review and construction in section initiatives by federal, state or local agencies.
Currently, government agencies that adopt and enforce codes prioritize fire, structural, electrical, plumbing, mechanical, and other codes with more direct connections to public safety over energy codes. Combined with limited financial resources, this can result in the inability of plan review and construction inspection staff to have the time necessary to validate compliance with building energy codes. Although as state or local laws, these codes are required to be satisfied by those who design and construct buildings regardless of the level of enforcement, research has shown that energy code compliance rates in most jurisdictions is significantly below 90 percent
. To address this issue, the U.S. Department of Energy (DOE) has developed a protocol for measuring and reporting rates of energy code compliance, and states are currently developing plans that measure compliance rates and focus on addressing those issues found to be the cause of low compliance.
As building codes progress along the path to zero net energy, it will become increasingly critical for enforcement agencies to have the funding, capacity, understanding, technology, and training to enforce the code and for us to seek out new ways to ensure compliance outside the traditional plan review and inspection process
All of this covers the point in time at which a building is given an occupancy permit. It is after the buildings are occupied that they use energy and must perform. It will thus be critical to ensure proper training for operations and maintenance (O&M) personnel to achieve zero net energy, as will commissioning and re-commissioning during the life of the building.
Improving the understanding of and ability by which energy codes can actually increase energy efficiency necessitates the establishment of a clear, fixed metric with a baseline that allows progress toward a zero-net-energy building stock. In short, this means setting a goal on the horizon to strive towards.
Changes to existing energy codes, which all have a prescriptive foundation for their requirements, are often described as an improvement of X percent over the previous code. This is immediately confusing because not all energy is regulated under the code so it is not clear whether X percent refers only to regulated energy use or to whole-building energy use. It gets more complicated, however, when describing changes that occur over multiple code cycles. Moreover, these percentages are based on an aggregation of different commercial building types over a wide range of climatic conditions to yield a singular number intended to represent all buildings nationwide. Because these codes and standards are prescriptive and do not set criteria for fenestration area or building geometry, two buildings of the same type with the same floor area and use can both meet the codes and standards but have predicted annual energy consumption vary by a factor of two or more.  
What is needed is a fixed metric that addresses the entire energy use of the building, and in which zero is equal to zero-net-energy. The U.S. Department of Energy is well positioned to create and promote such a metric and is doing this with other stakeholders as part of the ICC green construction code effort.

Codes & Standards Development
The march toward net-zero energy buildings (NZEBs) has been led by several nationally and internationally recognized private organizations that have collectively and individually developed codes and standards which have significantly improved building energy efficiency, environmental sustainability, and more.
While acknowledging this progress, achieving net-zero energy will require a fundamental shift in scope and coverage of codes and standards. In particular, we recommend the following steps be taken (a detailed explanation of each is provided below):
1. Expand the scope of energy codes to account for energy consumption that is not currently addressed (e.g. all energy use associated with commercial buildings) 

2. Base the energy codes on desired outcome in terms of total annual energy use associated with non-renewable energy forms

3. Establish minimum prescriptive provisions to penalize the use of low-performing systems and restrict their use as the baseline system

4. With outcome-based codes, develop a wide range of design guides, commentaries and case studies that when followed, will result in realization of the desired outcomes

5. Establish performance targets relative to a fixed benchmark by building type
6. Existing buildings must be effectively addressed through code improvement goals tied to the desired outcome, but recognize they need to be treated differently than new construction

7. The statement of established outcomes can support reach codes that provide predictability to the market on where energy codes can move towards in subsequent cycles

8. Take into account the impact of software tools and information technologies in changing the manner in which buildings are designed and constructed
9. Develop mechanisms to ensure continued building performance at initial occupancy and beyond that includes how occupants impact building performance
1. Expand the scope of energy codes to account for energy consumption that is not currently addressed (e.g. all energy use associated with commercial buildings)
Currently, codes and standards do not take into account elevators and escalators (vertical transportation), or plug and process loads. Plug and process loads encompass energy used by equipment that was not included in the building during construction, including, but not limited to computers, printers, copying machines, appliances, televisions, refrigeration and a wide range of other items not associated with heating, ventilation, and air-conditioning (HVAC), water heating or lighting. Because this energy use is often greater than 20 percent, and sometime greater than 65 percent, this can mean that a significant portion of a buildings’ energy use is unregulated and therefore likely unaccounted for. Without specific information on such unregulated energy use, it can be difficult to demonstrate percent reductions in energy, and to know how much energy is needed for a building to achieve net-zero energy
. (Actually, with the lack of fenestration area and building geometry being treated, this further relegates the process of determining percent increases in energy efficiency over past energy codes and standards into a meaningless exercise.) With the increased efficiency of items covered under the codes, such plug and process loads will become an even greater proportion of a buildings’ energy use. To control this expanding use, future codes must include them in their scope.
Energy codes must also be modified to better address the energy use of energy-intensive buildings, such as supermarkets, data centers and labs. Currently there is limited regulation covering commercial refrigeration and process use from data centers and labs.

Similarly, as codes move towards net zero, it should not be automatically assumed that high peak consumption devices are used during high demand periods when applied to an overall net zero operational strategy/functionality. Likewise, net-zero codes should recognize, anticipate, and not inadvertently prohibit the further development of cross-functional/multiplexed, and other highly efficient microgrid power distribution systems within buildings. Overly prescriptive net-zero building codes may have the potential to interfere with the use of these optimum configurations, and inadvertently inhibit the realization of a building’s full net-zero potential.

2. Base the energy codes on desired outcome in terms of total annual energy use associated with non-renewable energy forms
The basis for energy codes and standards has been prescriptive since their inception. As noted above, prescriptive codes have some limitations. Additionally, establishing the provisions in this manner results in countless debates about the prescriptions instead of allowing a focus on the end goal. Moreover, there are actual data upon which to assess success or failure – the consumption of utilities. In considering this issue, how do you write a prescriptive code to provide the details for passive solar design? You can’t, but you can address and facilitate such designs by simply considering them one of the many ways to reduce energy use from non-renewable sources, letting the designers determine how to best use them for their project.
3. Establish minimum prescriptive provisions to penalize the use of low-performing systems and restrict their use as the baseline system 

As a legacy of older technologies, an attempt to limit first costs, and manufacturer protectionism, some systems and equipment types remain acceptable under the code despite their lower performance relative to other systems and equipment that perform the same function. In order to progress toward achievement of net-zero energy buildings, these poorer performing systems must be penalized by establishing the outcome or performance cutoff at a level that makes it difficult to use older technologies and comply. With that said, there will still be a need for some prescriptive minimums to reinforce the primary outcome-based goal. The outcome-based goal will encourage innovation and allow energy efficient technologies to compete on an even playing field. Further, this will provide increased focus on the use of life-cycle costing in decision making and ensure buildings are designed and constructed through a process that is more collaborative, parallel and transparent, as opposed to a series of hand-offs from one profession to the other.
For example, a code may allow system type X and system type Y that perform the same function (e.g., water heating, space heating or cooling, etc.). System X has a low first cost and performs at 80 percent efficiency. System Y has a slightly higher first cost but performs at 90 percent efficiency. Often, system X will be selected for inclusion in a particular design based solely on the lower first cost—particularly if the developer of the building is not expecting to own the building once it is completed.
Currently, both lower and higher efficiency building systems are measured against the same benchmarks, however this has the effect of setting “a higher performance baseline for projects considering higher performance design and equipment options
.” Conversely, buildings that have a low-performing heating, ventilation and air conditioning system as a baseline can more easily achieve savings beyond code.
Combined with typical lower cost, this has the potential of disincentivizing the use of higher efficiency systems and hindering progress toward net zero. A short-term solution to this paradox is to expand the range of building conditions where high-performance systems such as water-cooled chillers are required, thereby penalizing low-performing systems such as air-cooled packaged rooftop units.
Ultimately, the solution is to move to a code that establishes a building energy use metric that is normalized for neutral variables such as occupancy, climate and building type. Pairing this with the establishment of an outcome-based goal will give designers the flexibility to specify systems that are tailored for their specific building to optimize energy use within project budget constraints. 

4. With outcome-based codes, develop a wide range of design guides, commentaries and case studies that when followed, will result in realization of the desired outcomes

One reason for the prescriptive basis of energy codes and standards is that it easier to look at the parts than the entire building. A benefit of this approach is that the code in telling you what to do minimized the need for design guides or commentary. In establishing a singular metric such as Btu/sf/year or peak connected load as a function of conditioned volume there are a myriad of ways to achieve the goal and the only issue for debate is the metric to be used and the value of the associated number. In setting such a metric then we have a challenge to address the needs of those who may not know how to achieve the goal and need prescriptive guidance; noting that in reality there are an infinite number of different combinations that would likely yield the desired result. As designers proceed to develop complying designs and buildings are occupied and perform (noting we have countless data associated with existing buildings) a wealth of data on “how to get the job done” will be available. This information need not be vetted through a consensus process but simply published as design guides, commentary, case studies and other resources for use by those that are looking for prescriptive guidance that is likely to achieve the desired outcome.
5. Establish performance targets relative to a fixed benchmark by building
As Charles Eley notes in the white paper “Rethinking Percent Savingsv”, a paradigm shift is needed in codes and standards development. The current process of identifying a set of prescriptive measures for compliance and then defining a performance analog is not sustainable as we move towards zero net energy. With current practice in California and other states, a discrete set of energy efficiency measures are considered and analyzed for their cost effectiveness. Those measures that are cost-effective over their life cycle are included in the next round of the code. The impact of this “bottom-up” approach is not known until the code development process is complete. What is needed is to establish energy performance targets for different classes of buildings. The targets are normalized for neutral variables such as climate, occupancy, and operating hours. A benchmark normalized energy use index (EUI) can be established based on statistical averages from data sources such as the Commercial Buildings Energy Consumption Survey (CBECS), or based on modeled energy use of a building that minimally complies with a static energy code.  Then, a top-down process can be implemented that first establishes an energy performance target and then develops design approaches by building type that can meet the target in a cost-effective manner.

Likewise, as buildings progress toward net zero, it may be useful for codes to begin supporting a “total energy budget” approach to energy use in buildings based on area, rather than the current focus on component parts and subsystems.

6. Existing buildings must be effectively addressed through code improvement goals tied to the desired outcome, but  recognize they need to be treated differently than new construction Research has shown that retrofitting existing buildings with energy efficient upgrades can result in significant progress toward net-zero energy use, with energy savings ranging from 20 to 40 percent. Retro-commissioning projects can also produce energy savings of 10 to 20 percent, with an average return on investment of over 90 percent
.

Despite these potential savings and benefits, building owners sometimes forgo equipment and system upgrades because doing so may trigger the need for additional upgrades to meet code minimum requirements – and possibly increase cost significantly.
Focusing on outcome-based objectives will help hasten progress toward net-zero, and directly meshes with existing buildings because those buildings have historical energy use data which can be compared to the desired outcome, and would allow energy codes to better take into account the unique needs of existing buildings. Instead of requiring existing buildings to meet the outcomes expected for new buildings, goals of X percent reduction per year could be established or be driven by those wishing to achieve the desired outcome or better and could help incentivize building owners to make energy efficient upgrades. This could help spur increased availability of and participation in initiatives such as utility incentive programs to help offset added initial costs.

7. The statement of established outcomes can support reach codes that provide predictability to the market on where energy codes can move towards in subsequent cycles
Historically, reach programs have paved the way for new codes and standards, and many of the concepts contained in current standards can be traced back to reach programs, noting that these have all been prescriptively-based. Over time, ideas originally proposed in reach codes often emerge as recognized practice in the building industry. Thus, in many ways, reach programs have led the charge toward and set the stage for higher, more ambitious industry goals.
While this pattern has yielded success in the past, there remain opportunities to capitalize on. The current code and standards development process has yielded a string of irregular jumps and slower rises in energy efficiency, making it hard for the building industry to predict how subsequent code editions will impact the market. In addition as the codes are prescriptively based they have a far greater impact on the markets (some more than others) that serve the building industry (e.g. manufacturers and industries) because they actually write the prescriptions in code.  An outcome based objective can change over time and not have such an impact because it does not prescribe or in some cases even preclude certain products or technology but instead allows all to participate equally based on performance.
By developing outcome-based objectives you create an infinite number of reach codes that will point toward outcomes, which can change over time, allowing the industry to know what to expect with the new versions, and develop technology to help achieve future objectives and grow their businesses. Both ICC and ASHRAE have developed “green” codes (the IGCC and ASHRAE Standard 189.1), with advanced energy performance requirements, that can serve to field-test new technologies and systems, for incorporation into base codes in future code cycles. The IGCC will also include an outcome-based path to compliance.
8. Take into account the impact of software tools and information technologies in changing the manner in which buildings are designed and constructed
Over the years significant progress has been made in information technologies, and these advances have translated into the building industry. One such example is building information modeling (BIM).
Building information modeling represents one of the most powerful tools for optimizing building performance. Current technology allows us to create a virtual model building to consider options in size, shape and appearance. These models allow us to more readily connect building data to energy software to predict energy performance, daylighting, and other variables throughout a building’s lifecycle – providing valuable information on opportunities for increasing energy efficiency and moving toward net-zero by simulating the impact on energy use of various technology and building component combinations. In short, you can design, construct, re-design, re-construct, etc. in a virtual environment until the “perfect” solution is achieved and then simply freeze the BIM and start construction. To take maximum advantage of BIM’s potential building energy codes and standards must be written in a language that is readable and relatable by the various software programs used.
Paired with BIM, integrated project delivery (IPD) – where all of the disciplines involved in the building design and construction (including the operations and maintenance staff and the building occupants) work as a team from the beginning – can help us realize more energy efficiency potential. Going forward, encouraging this type of cross-pollination and collaboration, and urging codes and standards to further take into account advances in and the impact of building information technologies will help increase progress toward NZEBs.
As presented above, as buildings progress toward net zero, an outcome-based objective is also readily embraced by IPD and BIM..
9.  Develop mechanisms to ensure continued building performance at initial occupancy and beyond that includes how occupants impact building performance

Beyond requiring compliance with code provisions at the design and construction phases, achieving actual net-zero energy buildings in practice will require long-term strategies to ensure the buildings actually perform. However, current energy codes do not contain provisions that allow for requirements or enforcement of such requirements beyond issuance of a Certificate of Occupancy.
Ongoing activities like operations and maintenance, commissioning (including re-commissioning, retro-commissioning, and ongoing commissioning), and occupant education and training will need to be mandated and enforceable in future to codes to assure that the design intent, as embodies in the stated outcome objectives for the building, is actually met over the life of the building.
The initial construction and operation of a typical building’s 30 year costs total only 8 percent; the vast majority – 92 percent – are from occupants
.


Occupant behavior also contributes directly to building energy use lighting, thermal comfort, and unregulated plug and process loads. As noted above, plug and process loads and other unregulated energy use can account for as much as 65 percent or more of a building’s energy consumption.

Throughout the development of net-zero building codes, it will also be critical to consider the impact of codes on interior aesthetics. Codes and standards should be written to support high quality work spaces that help encourage increased human comfort and productivity. One study found that comprehensive green building retrofits can result in increased office worker productivity of between 3 and 25 percentvii. 

As buildings approach net zero, it will be imperative for codes and standards to take into account occupant energy use, and include appropriate adjustments and accommodations to ensure that the net-zero goal is met – both as designed and in operation.

Adoption 

Energy code requirements are most often set in place through adoption by state or local government as well as federal agencies for federally owned or leased buildings, although private developers can also impose these documents or more stringent requirements as a condition of a construction contract. Ideally, these occur immediately following the release of updated national model codes – approximately every three years.  Increasing code stringency in a prescriptive manner provides new challenges to the building industry at large and to state and local agencies that may be faced with enforcing the codes.
Despite significant energy and cost benefits associated with the code, most adoption processes face fierce opposition fueled by false claims of negative industry and consumer impact. Underlying these debates is the issue of whether or not the code should improve and how. Many unprepared manufacturers fight new requirements their products cannot meet, builders may oppose unknown increases in cost, and code officials are reluctant to accept new practices they do not know how to enforce or undertake additional unfunded enforcement responsibility. This resistance is fueled by the short timeframe that sometimes occurs between the adoption and effective dates of the code but is primarily driven by the prescriptive nature of the codes. If codes are to advance buildings toward zero energy, the changes that will be needed in the codes will have to be documented in order to secure approval.  In addition, new approaches to presenting the code provisions, such as outcome-based objectives need to be explored that consider the building as a whole. It is not likely a prescriptive energy code yielding a net zero energy building can be developed, much less adopted. Interestingly, a decision by the IGCC code development committee to embrace an outcome-based approach for energy in that code resulted in a significant number of code changes proposing revisions to the prescriptive requirements in the code being withdrawn.
The success of the building and construction market to meet energy code requirements relies on the availability and pricing of products such as insulation and windows. Equally important is the appropriate knowledge and skill among designers and contractors. Yet product development and workforce training takes time which is not facilitated by the code.  Rather, each version of the energy code is arrived at in isolation without consideration of what comes next – working to reach an efficiency goal (as in the case of ASHRAE), or decided in an open debate (which occurs in the IECC final action hearings). Once developed, at best, states provide a small window of time to phase in newly adopted codes. None of these processes provide the market with the opportunity to position itself to support code compliance.  

The recent increase in development of reach codes provides a straightforward potential solution on multiple levels. These codes have been set up in several states so that jurisdictions choosing to adopt higher standards do so in a consistent manner. However, if these codes were to automatically become the next minimum code, they would also provide the predictability and experience needed to support significant code compliance. Once established, incentive programs could also be used to promote the reach code as a voluntary performance level for construction. Trainings, resources, and financial incentives would work to fuel product development, skills, and experience that would carry over to the broader market once the requirements became mandatory. In considering this, while reach codes provide an advance notice of prescriptions to come, it is clearly evident that an outcome-based objective that can gradually reduce over time is preferable, not unlike the mileage goals for the auto industry. The industry was given future goals without telling them how to design and construct the car.
A second issue that tends to support not adopting stronger codes is that of resource constraints. Many state policymakers are averse to adopting a code that will require significant and costly support. As codes advance further and faster, the perception is that more resources will need to be invested to help the industry keep up. If these aren’t available, adoption is likely to hit a wall. Clearly compliance is a consideration.

An outcome-based objective that can be readily verified through utility consumption can act as a level to solving this problem. For instance, where code compliance is not achieved on an annual basis, penalties in the form of utility surcharges or property tax fines can be imposed. These may be more effective in the long run than the present situation where the building is only looked at up to occupancy and there is no regard for continued performance.
Compliance, Verification & Enforcement
Acknowledgement of deficiencies in enforcement practices that are intended to ensure compliance has recently grown to a point where they are now the focus of proposed federal legislation, American Recovery and Reinvestment Act funding prerequisites, and major activity by the advocacy and technical assistance communities. While the gap between practice and code compliance is unknown, the lack of energy code enforcement and understanding of requirements by designers and contractors clearly indicates a significant shortfall in the building sector when it comes to energy codes. As with adoption, strengthened efficiency over time presents challenges to code compliance mechanisms.  However, there is potential to significantly improve overall compliance and advance efficiency through changes to the process and scope of enforcement, and as noted above, the format of codes can also have a significant impact on the means of enforcement. 
One of the main challenges in utilizing codes to improve energy efficiency and reach net zero energy is that energy codes do not regulate energy use. The traditional scope of building codes starts with the design and ends with a certificate of occupancy. Codes dictate the building components but not system design and operation, construction quality, occupant behavior, nor plug loads – all of which impact consumption. However, codes do offer an existing policy mechanism that can be expanded and adjusted to potentially address this challenge. By focusing on an outcome-based objective, one can design, construct, and then commission to verify performance. If the outcome is not achieved, the causes for the deficiency can be identified, addressed, and performance verified and reassessed on an annual basis.   
Another general area of compliance and enforcement that presents challenges for improved efficiency is that of existing building retrofit and renovation. It is estimated that this area of code enforcement lags behind new construction and is exacerbated by a lack of pulled permits for smaller projects. Code requirements may also provide a disincentive for building improvements if that work triggers expensive code compliance. Nevertheless, those triggers also provide a strategy for improving the efficiency of the existing building market. The challenge is to provide incentives that acknowledge the different issues faced by this area of the codes. One solution is for utilities and state programs to incentivize levels of practice just above code in an effort to offset added costs and improve the overall practice of enforcement. As mentioned above, an outcome-based objective readily translates to existing buildings due to the availability of metered energy use as opposed to trying to evaluate the building against a prescriptive list of requirements.
Utilities also can help solve the problem of resources at the local and state levels to support codes, in general. There is growing interest from utilities on targeting their education and training to the level of code if they have programs promoting high performance building. Utilities are also helping to move towards higher efficiencies by exploring methodologies that allow them to claim credit for the additional energy savings that accompany improved code compliance. However, working with public benefit funds, these utilities have to be directed by their public utility commissions to do this work and that is where the challenge remains.
As noted above, another remaining challenge for compliance and enforcement is the priority given to other building codes. Traditionally, health and safety are the overriding directives to code officials and energy is viewed as an extra task. One way to address this is to overhaul the current enforcement model.

Two core problems exist with enforcement of energy codes in every state. First, by its very nature an energy code is both complex and different in kind than codes which deal with familiar features of a building (structure, plumbing, wiring, etc.). Second, energy codes are not central to the life and health safety issues that code enforcement officials see as the essential focus of their jobs. In rural states with part time or no local code officials, and often nonexistent local building codes, these problems are particularly acute.

One potential solution which addresses all of these barriers is a code enforcement privatization model first developed by the State of Washington fifteen years ago.

In 1994, the State of Washington created the option for a local jurisdiction to privatize energy code enforcement. That is, the state trained and licensed a corps of independent inspectors who, for a fee, examined plans for code compliance in design, and conducted site inspections for conformance with these plans in construction; all under delegation of authority from a local code official. Fees were predetermined based upon building type and size (e.g., $235 for a small warehouse up to $2,815 for a large hospital). The cost of this private inspection was borne by the developer.

This model proceeded from two premises: First, the energy section of the states’ building code had historically not been enforced. Second, the prospect for improved enforcement was not good given the complexity of the code and the pressure on local officials to deal with health and safety code issues first and allot any remaining time (which often didn’t exist) to non-life-threatening code issues. 

Introduction of the new code and code inspection option was accompanied by a multi-year training effort, underwritten by the utility conservation funds, to train building designers and builders on the technical aspects of the code and to test and license the new independent inspectors. The entire project was managed by a private, not-for-profit corporation, the Utility Code Group.

Key features of this model were:

1. It is optional at the local level. Cities and towns can either opt in or, if they have trained and certified municipal inspectors, opt out. Thus, “turf” and job security issues can be avoided.

2. All plans and inspectors, municipal or private, must be trained and certified in the energy code.

3. The cost burden is borne by the developer, through the fee structure, not by the municipality.  This places the cost of development on the party creating the cost, not the local taxpayer.

4. It creates business opportunities in the private sector.

As a result of this model, energy code compliance in Washington State went up markedly.

Taken together, if the challenges listed above are addressed successfully through the recommendations provided, the overall perception of energy codes and what they achieve is likely to shift. Particularly, solving the issue of resources in terms of additional code officials with sufficient training is likely to go a long way toward garnering support. Nevertheless, it is critical that energy code enforcement receives top down support at the state level through the governors’ and state energy offices to be taken seriously by all stakeholders in the market.
Typical 30 year building costs: 92% occupancy, 2% initial construction, and 6% operating costsviii
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