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Executive Summary 

1. Executive Summary 
The Bay Area Regional Energy Network (BayREN) is a collaboration of the nine counties that 
make up the San Francisco Bay Area.  BayREN implements effective energy saving programs on 
a regional level.  The BayREN Codes and Standards program was designed to identify and share 
best practices and improve building code enforcement and building performance rates within 
the region. In 2013–2014, BayREN launched its Codes & Standards Permit Resource 
Opportunity Program (PROP), funded by public goods charges collected from energy utility 
customers. After conducting a survey of stakeholders, BayREN’s energy code experts conducted 
a series of visits to fifteen Bay Area building departments to learn about energy code 
enforcement barriers and challenges, identify successful enforcement strategies, and gather 
data about the impact of discrepancies on building performance. This report examines the 
results of that effort. 

Key findings of BayREN’s 2014 PROP research include: 

 Full conformance with all aspects of energy code documentation requirements is rare 

for all types of buildings and at all stages of construction. 

 Many buildings were compliant with code minimums once code errors and omissions 

(discrepancies) were corrected. However, the presence of the errors, and the building 

energy savings represented by correction of those errors, are a lost opportunity for 

energy savings. 

 Local governments, building departments, and their staff are very influential not only in 

enforcing minimum compliance rates but also in encouraging best practice building 

design and construction. Departmental pressures, such as limited staffing and 

competing health and safety priorities, constrain the ability of building departments to 

thoroughly review energy code requirements on every project. 

 Building departments follow different processes and policies for permitting and 

inspection services. Although those differences should be accommodated, moving 

toward more consistent interpretations for projects that involve the energy code will 

help to improve enforcement across the region. 

Based on these and other findings documented in this report, BayREN recommends:  

 Developing new ways that energy information can be referenced in the field. For 

example, encouraging plans examiners to highlight key energy features to inspect in the 

field will help inspectors prioritize their limited time. Customized field inspection 

checklists can help plans examiners and counter staff prioritize the most critical energy 

features for the field inspector to review upon inspection. 

 Adopting best practices, including: providing specialized energy code training, 

promoting consistent review and inspection procedures, using permit-specific handouts 

and checklists, and encouraging complete and well-documented project submittals. 
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 Incorporating energy code information into electronic permitting systems, and 

integrating building department permit databases with the state’s Home Energy Rating 

System (HERS) registry. 

In addition to PROP findings and recommendations, this report describes resources available to 
local governments seeking to improve energy code enforcement, including BayREN-developed 
guides and tools. Finally, this report provides considerations for future programs that could be 
developed regionally or statewide to target energy code compliance. 

In 2015, BayREN will revisit building departments that participated in the 2014 PROP program. 
Each jurisdiction will receive training tailored around their specific needs. The goal of these 
visits is to encourage jurisdictions to reach beyond minimum code compliance and adopt a 
strategy that promotes better-than-code building practices.  
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A Note on Energy Compliance 

The terms compliance or compliant building can be characterized in a number of ways. The 
California Public Utility Commission’s Energy Division Evaluation Team views energy 
compliance as a target minimum: a building constructed to meet its energy budget (based 
on modeling of the prescriptive package) is considered to be fully compliant. A building that 
performs better than this minimum is also considered compliant. Conversely, a building that 
does not achieve compliance can be close to or far away from the point of compliance. 

Under this definition of compliance, projects can and typically do exceed compliance, 
sometimes by a substantial margin. Projects can contain compliance errors and product 
substitutions and still be deemed compliant. This is largely because few buildings are 
designed to perform at the exact target energy budget; there is typically a margin above the 
target that accommodates errors and substitutions during construction.  

Instead of viewing compliance as an absolute point on a scale, another way to view it is as a 
relative point on a spectrum. In this view, buildings can be seen as more compliant or less 
compliant rather than simply compliant or noncompliant.  

The energy impact associated with discrepancies has the potential to be substantial (and 
quantifiable). Compliance with the process, including submission of complete 
documentation, installation of required components, and proper testing of required 
functionality, may affect the building’s energy performance. Figure 1 illustrates that errors 
and discrepancies found during the PROP visits may increase a project’s designed energy 
usage, even though they do not technically create a noncompliant project. 

Figure 1. Performance Impacts of Enforcement Problems in Compliant Buildings 

 

To avoid confusion, this report will use the term compliant when referring to a building that 
meets minimum code requirements, regardless of whether errors are found. The terms 
compliance margin or relative building performance are used to describe the relative 
change in building energy performance at different stages of review. The term discrepancy 
characterizes errors with enforcement of California Building Energy Efficiency Standards 
that may or may not affect building performance or building compliance. The term 
conformance refers to adherence to required energy documentation and processes.  
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2. Introduction 
The BayREN Codes & Standards Program involves a collaboration of the nine counties in the Bay 
Area to improve enforcement of Title 24 Part 6 of the California Code of Regulations, California 
Building Energy Efficiency Standards (known as Title 24 Part 6, or the Standards). In 2014, 
BayREN’s Codes & Standards Permit Resource Opportunity Program (PROP) sent building code 
experts to Bay Area building departments to study energy code compliance and enforcement 
practices and to identify successful enforcement strategies. The results of those visits are 
collected here.  

By sharing resources and best practices, cities and counties can use documented and well-
established methods to drive better energy code enforcement while simultaneously reducing 
the burden on staff. Through the use of the materials, processes, and information contained in 
this document, local governments can make significant progress toward improving 
enforcement of the energy code, can act as advocates for improved building design and 
performance, and can serve as a model for building departments across the United States. 

Purpose of this Report 

This document works toward four primary goals: 

1. Reporting the results of BayREN’s 2014 PROP building department visits 

2. Identifying best practices to help local jurisdictions enhance their enforcement of the 
energy code 

3. Strategizing activities for the 2015 PROP follow-ups that build on 2014 findings 

4. Sharing BayREN’s unique tools and resources in a single document 

The primary audience for this document is chief building officials (CBOs), who can use these 
findings, best practices, guides, and resources to help inform energy code enforcement at their 
local government building departments. This report is also intended for local government policy 
leaders and state regulatory agency staff who influence energy code programs, policies, and 
resources across the state. 

BayREN Codes & Standards Permit Resource Opportunity Program 

The San Francisco Bay Area includes nine counties—Alameda, Contra Costa, Marin, Napa, San 
Francisco, San Mateo, Santa Clara, Solano, and Sonoma—whose local governments comprise 
the Association of Bay Area Governments (ABAG). Each county has its own building department 
that typically serves the smaller towns and unincorporated areas, and each city usually has its 
own building department that governs building activity within its geographic limits. In all, there 
are 109 different building departments, or jurisdictions, serving a regional population of 
approximately seven million.  
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In 2012 the California Public Utilities Commission (CPUC) provided the Bay Area, via ABAG, an 
unprecedented opportunity to use ratepayer public goods funds collected by investor-owned 
utilities (IOUs) to develop strategies for improving building energy efficiency by working directly 
with local governments. In 2013–2014, BayREN planned and launched four programs: Financing, 
Multifamily, Single Family, and Codes & Standards. The goal of the Codes & Standards program 
was to identify ways to improve compliance and enforcement of the state’s building energy 
code as well as to improve overall building performance. BayREN directly engaged building 
departments and other building industry stakeholders in the region to develop these findings 
and recommendations. BayREN has an active role in fostering greater regional policy 
coordination aimed at improved enforcement practices.  

The Codes & Standards program consists of three primary tasks: 

 Regional forums, events at which local government policymakers, sustainability staff, 

and building professionals meet to discuss policy and program design issues on energy 

efficiency and energy code compliance improvement  

 Permit Resource Opportunity Program, in which BayREN’s energy code experts conduct 

two-day visits at Bay Area building departments to evaluate and characterize energy 

code enforcement processes, learn first-hand about enforcement barriers and 

challenges, and identify successful energy code enforcement processes and strategies 

 Training, in which building department staff and private sector professionals receive 

energy code training that focuses on enforcement processes and best practices 

This report details the findings and recommendations derived from PROP visits to fifteen 
building departments in 2014. This report recommends follow-up activities for 2015 that build 
on 2014 findings. This report provides considerations for future regional or statewide programs 
to improve energy code compliance, developed in conversation with the participating PROP 
jurisdictions and the entire BayREN Codes & Standards committee. Lastly, this report includes 
BayREN-developed Permit Guides and Compliance Enhancement Tools. 

3. The Power of Energy Codes 
The standards codified in Title 24 Part 6 occupy a central role within California’s statewide goal 
to reduce greenhouse gas emissions and improve economic conditions within the built 
environment. Cities and counties, as the agencies responsible for local adoption and 
implementation of these standards, are at the forefront of this effort to create the best building 
stock in the world. By ensuring that the design, construction, and renovation of California’s 
buildings meet these ambitious targets, municipal governments can deliver long-term energy 
and cost savings that strengthen the economy while benefiting building owners and occupants 
for decades to come. 

Key Benefits of Energy Codes 

Energy codes are an essential component of transforming the construction market toward 
energy efficiency, water efficiency, distributed renewable energy production, development of a 
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Figure 2. Key Community Benefits of Strong Building Energy Codes and Code Compliance 

Saving energy Building energy efficiency reduces the need for new power plants and grid 
improvements 

Saving money More-efficient buildings reduce utility bills for owners and occupants 

Improving outdoor air Reduced power plant emissions result in improved regional air quality 

Improving indoor air Energy-efficient heating, ventilation, and air conditioning (HVAC) systems 
and sealed building envelopes improve indoor air quality and foster human 
health 

Improving comfort Energy-efficient buildings are more comfortable, are easier to heat and 
cool, and satisfy occupant expectations more than standard buildings 

Improving property 
values 

Energy-efficient buildings retain higher property and sales values than 
standard buildings 

Creating jobs Standards contribute to employment in energy modeling, construction, 
engineering, manufacturing, industry, and support services 

Improving safety Energy-efficient buildings provide safety benefits during extreme outdoor 
temperature events and temporary power outages 

Supporting technology Code improvements encourage advancement in energy-efficient 
technologies 

Energy independence Reduced energy consumption supports national goals of energy 
independence 

Reducing greenhouse 
gas emissions 

Energy-efficient buildings use less electricity and natural gas than standard 
buildings, reducing greenhouse gas emissions and helping California achieve 
its climate goals 

In light of the societal risks and costs associated with climate change, optimizing building design 
and equipment efficiency offers significant value beyond the building itself, as reflected by the 
insurance industry’s growing interest in how extreme weather events affect their risk and rates. 

Supporting Policy Goals  

California has established numerous policy goals to address challenging environmental and 
social issues. These policy goals include preventing climate change, promoting environmental 
justice, improving energy efficiency, water conservation, and integrated energy planning 
(encompassing smart grids, renewable energy, and zero net energy buildings).4 In 2006, 
passage of Assembly Bill 32, the Global Warming Solutions Act, required the state to reduce its 
greenhouse gas emissions to 1990 levels by 2020, using technologically feasible and cost-
effective strategies. Because buildings account for about 40% of the nation’s energy use and 

                                                      

4
 The California Energy Commission prepares an Integrated Energy Policy Report (IEPR) for the governor and 

legislature every two years. 
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those designing and constructing buildings, understand and enforce the regulations 
consistently and comprehensively.  

Title 24 Part 6 addresses the roles and responsibilities for enforcement of the building energy 
code. However, building departments that handle permitting and verification of the energy 
code have competing pressures for their time. BayREN found that energy code enforcement, 
while valued, may be deprioritized compared to other requirements of the building code—
including structural, fire, electrical, plumbing, and mechanical requirements. Furthermore, Title 
24 Part 6 is structured unlike other building codes, in that the performance approach and 
energy measure trade-offs provide more flexibility in how a building can achieve compliance. 
Flexibility, in turn, increases complexity and requires more forms to demonstrate compliance. 
This complexity challenges even the most conscientious code enforcement officials. Tools that 
support the importance and impact of their role, that help them prioritize their time, and that 
help them set clear expectations for their clients are welcomed by BayREN jurisdictions.  

4. The Power of the Regional Approach 
BayREN’s Codes & Standards program is uniquely poised to address these challenges because it 
approaches energy code enforcement challenges by working directly with local government 
and building department staff. Key BayREN approaches include:  

 Understanding how each jurisdiction categorizes, reviews, inspects, and documents 

building projects that trigger energy code requirements 

 Identifying best practices and strategic opportunities for improving energy code 

documentation and building performance without disrupting or significantly changing 

each department’s standard operating procedure 

 Establishing program metrics and tools that can be used to evaluate regional energy 

code documentation, compliance, and performance improvement over time as a result 

of local government activities 

The BayREN Codes & Standards program is composed of local government staff whose job it is 
to implement local, state, and federal law and policy. Leaders and members of BayREN’s Codes 
& Standards Committee represent local governments in all nine counties. They have access to 
local officials as well as building department staff, who have direct access to all building 
projects permitted in their jurisdiction. On a daily basis, they are responsible for designing and 
implementing integrated policies that address and reconcile the various needs of their 
constituents. Collectively, the BayREN Codes & Standards team has the potential to impact 
energy code compliance, improve building performance, and advocate for best practice 
enforcement techniques in one of the most populous and innovative regions of the state and 
country.  

By design, the BayREN Codes & Standards Program complements and supplements traditional 
statewide programs by leveraging community resources to effect change at the building 
department level. For example, BayREN is in a unique position to learn from its member 
jurisdictions about how the energy code is applied locally. This information allows the team to 
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customize its energy code enforcement trainings around real-world permitted projects 
provided by each jurisdiction. BayREN’s access, influence, and expertise can reach several 
aspects of the code, including:  

 Energy code enforcement activity 

 Trigger points for energy code permits 

 Project review and intake process 

 Prioritization and staffing for energy code review on projects 

 Staff knowledge of energy code (allocation of training time) 

 Streamlining of energy code requirements and their application 

 Data capture, reporting, filing, and records retention 

 Training on energy codes and enforcement processes 

5. Energy Code Compliance and Enforcement in the Bay Area 
Application of the energy code requires substantial time and effort on the part of the private 
sector in terms of building design, construction practice, and documentation. Public sector 
enforcement activities also require substantial knowledge and time invested in both plans 
examination and building inspection. 

Navigating the enforcement process requires an understanding of the basic structure of 
California’s energy code. There are two approaches for demonstrating energy code compliance: 
the prescriptive approach and the performance approach (Figure 3). With both approaches, 
there are mandatory energy efficiency measures that must always be met.  

Along with the mandatory measures, the prescriptive requirements form the basis for the 
energy code. A designer can follow the guidelines provided by the mandatory features and the 
prescriptive requirements in order to assure a minimally compliant building. As an alternative, if 
the permit applicant wants to change a prescriptive energy feature, he or she can use a 
performance approach to trade off features. Using the approved performance model, he or she 
must show that the building will use the same level of energy (proposed design) as that building 
would if it were built with the prescriptive features (standard design).  

Because the performance method provides the most flexibility in design, it is typically favored 
for most new construction projects. It is also used for existing building projects where one or 
more prescriptive energy features prove difficult to incorporate into the design. For example, 
the performance method is frequently used for residential additions because the window area 
limits are too restrictive. By contrast, alterations (both residential and nonresidential) typically 
comply using the prescriptive method.  
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Figure 3. Comparison of Prescriptive and Performance Approaches to Energy Code Compliance 

 Prescriptive approach Performance approach 

Mandatory measures All mandatory measures must be 
met 

All mandatory measures must be 
met 

Prescriptive measures All relevant prescriptive 
measures must be met 

Prescriptive measures can be 
modified or traded, provided 
building meets energy budget 

 
Regardless of the chosen approach, a Certificate of Compliance is required for most projects. It 
is prepared and signed by the individual(s) responsible for ensuring that the project complies 
with energy code. After the permit is issued and work has begun, contractors who install energy 
features must sign and submit a Certificate of Installation to the building department. For 
projects in which one or more energy measures require third-party verification, inspections and 
tests must be performed, and forms verifying features to be installed and working must be 
submitted. Building departments are responsible for collecting and verifying all energy 
documentation, including forms requiring registration.  

The number of steps for enforcing the energy code by local building departments depends on 
the type and complexity of each permit application. The basic steps typically involve:  

1. Fielding preliminary questions about permit applications and energy code compliance 

documentation 

2. Application intake, fee collection, and entering each permit in the permit tracking 

software 

3. Reviewing relatively simple prescriptive applications for alterations and issuing those 

permits at the counter—projects like roof, window, and HVAC replacements 

4. For more complex projects, conducting a comprehensive review of plans and energy 

code documentation, including sending correction letters to those responsible for 

complying with the energy code and documenting design modifications required as a 

result 

5. Inspecting the project in various phases of construction, collecting energy code forms 

from installing contractors and third-party inspectors as necessary, and issuing 

correction notices for installed energy features that do not match or that performed 

worse than those specified on the permit 

Every local jurisdiction has its own scheme for categorizing building permit applications (e.g., 
commercial, single family, or multifamily buildings; new construction, additions, or alterations; 
required fees and inspections). No two permit classification schemes are alike, and very few 
consider energy code requirements. As a result, building activity that triggers energy code 
requirements is scattered across many permit categories, and accurately compiling all and only 
energy code-related activity is likely to be deemed time-intensive and costly, making analysis 
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difficult. In all, it has not been possible for building departments to efficiently and 
comprehensively analyze overall energy code compliance or the opportunity to improve 
relative energy compliance within their building stock. 

PROP Visit Purpose and Background 

During its 2013 launch, the BayREN Codes & Standards Program administered an online survey 
to stakeholders in the region. These included private sector building designers, energy 
consultants, and contractors, as well as public sector city planners, building officials, plans 
examiners, and field inspectors. The purpose of the survey was to introduce BayREN to the local 
building community, engage them to provide their perspectives on barriers and best practices 
for energy code compliance improvement and enforcement, and to identify and enlist local 
energy code leaders to participate in program development.  

In response to the BayREN Codes & Standards Program’s 2013 stakeholder survey and 
recruitment activities, fifteen city and county building departments volunteered to participate 
in PROP visits. The BayREN Codes & Standards team typically spent two days with an individual 
building department, engaging and interviewing key staff, observing their permitting processes, 
and conducting plan reviews and field inspections of several permitted projects that were 
complete enough for installed energy measures to be inspected and compared with permitted 
conditions. Following each visit, the jurisdictional director—typically the chief building official 
(CBO)—received a report summarizing any discrepancies found between permitted and 
installed energy features for the reviewed projects, and specific suggestions for improving 
energy code enforcement on commonly permitted projects.  

The activities included in BayREN PROP visits are designed to yield the following information:  

 Characterizing annual energy code-related building permit activity, by permit type and 

volume 

 Identifying which permits involving energy code measures are plan-reviewed, and which 

are not 

 Characterizing energy code compliance discrepancies during the application, plan check, 

and field inspection project phases 

 Understanding logistical or organizational challenges and constraints inhibiting 

comprehensive energy code enforcement 

 Identifying building department energy code experts and other best practice energy 

code enforcement strategies 

This information helps BayREN prioritize its energy code improvement activities by jurisdiction 
and by enforcement role (counter staff, plan reviewers, building inspectors, and CBOs). In 
aggregate, these findings may in the future inform the development of a regional energy code 
compliance baseline, resources and recommendations for compliance enforcement 
improvement, and trainings that target unmet needs of the building departments. 
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6. Key Findings from PROP Activities  
Note: The PROP visits and findings contained in this report are not part of a formal study or 
evaluation and are not statistically significant, so findings cannot be projected across a region or 
a population of buildings. The findings are based on informal data-gathering and review aimed 
at identifying opportunities for improvement in the enforcement process and attempting to 
assign a relative priority or value to those improvements. PROP visits also provided the 
opportunity to gather some limited data about how buildings are built, common methods used 
to demonstrate compliance with the code, and other sample data that can potentially guide 
later work. The data have also been used to inform training content.  

Methods 

In order to discover opportunities for improving energy code compliance enforcement at each 
jurisdiction, Benningfield Group, Inc. (BGI) staff conducted a review of up to five projects for 
each PROP visit. Each project was reviewed and discrepancies or errors were noted at the 
various stages in the enforcement process (submittal, plan check, and field inspection). The 
projects were scored on the basis of the frequency of discrepancies found; more discrepancies 
correlated to a lower compliance score ranking. In addition, an estimate of the relative impact 
the discrepancies had on overall energy performance was documented using an energy impact 
score. The purpose of the scores was to learn: 

 To what extent the correct process for verifying and documenting energy code 

compliance had been followed 

 To what extent correction of the discrepancies impacted building energy performance 

on a relative scale 

The scoring approach BGI followed is described in Appendix A.  

PROP Visit Building Characterization 

BayREN reviewed a variety of project types in multiple locations during the PROP visits. In all, 
15 building departments were visited and 49 projects were analyzed in depth. Figure 4 
summarizes the building characteristics of the projects reviewed for this analysis. Each building 
department was asked to select projects for review based on their own self-selected criteria. 
Ideally the projects would be close to final inspection stage so that the team could see a 
complete package from submittal to construction. Project plans and energy calculations were 
provided. The team reviewed each project’s energy code submittals, the design, and the 
constructed building to identify and communicate discrepancies between what was provided 
and what should have been provided based on the application of code to that particular 
building scope. 
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Figure 4. BayREN PROP Analysis Project Characteristics 

Characteristic Frequency 

Building type  

Residential 30 

Nonresidential 19 

Title 24 climate zone  

2 10 

3 10 

4 6 

12 23 

Project type  

Addition/alteration 20 

Tenant improvement (TI) 7 

New construction 22 

Compliance method  

Prescriptive 21 

Performance 28 

Key Finding: Complete and Error-Free Documentation is Rare 

Only 16% of reviewed projects correctly met all of the documentation requirements of the 
energy code at all stages of review (Figure 5). Documentation issues included failure to 
document energy components of equipment, failure to post required forms at job sites, and 
incomplete and inaccurate energy information in the documentation. 

Figure 5. Error-Free Energy Code Documentation at All Stages of BayREN’s Review 

Type Error-Free Projects6  Total projects % Error-Free 

Additions/alterations 2 27 7% 

New construction 6 22 27% 

Residential 4 30 13% 

Nonresidential 4 19 21% 

Total 8 49 16% 

 
Among the concerns found in the documentation of energy code requirements, several findings 

                                                      

6
 “Error-free” means that no discrepancies were found at any of the three stages of review (submittal, plan review, 

or as-built conditions). 
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stood out. Correct documentation was seen more frequently in the submittal of information for 
plan check, while revisions and field inspection documents failed to meet the requirements 
(Figure 6). The most common errors in documentation were missing energy information on plan 
sets, conflicting energy information on required forms, and missing field forms.  

Figure 6. Error-Free Energy code Documentation at Each Stage of BayREN’s Review 

Stage % Error-Free 

Original submission 71% 

Plan check 49% 

Field inspection 57% 

Key Finding: Half of the Projects Reviewed Performed Worse than Energy 
Documentation Predicted 

For projects where discrepancies were identified, the review team found that the discrepancies 
frequently had a negative effect on building performance. Relative to building performance, 
BayREN found that more than half of all projects reviewed (51%) contained errors suggesting 
that the designed and/or constructed building would perform worse than predicted in the 
initial energy compliance submittal package.7 The estimation method involved a professional 
judgment as to whether the error worsened building performance overall, whether it was a 
process error without necessarily impacting building performance, or whether it might have 
improved building performance. In some cases, models were built or modified to quantify the 
effect of the error. For more detail on the method used, see Appendix A.  
 
For projects inspected post-construction (during the field stage), BayREN found that about a 
third of new construction projects may perform worse than their predicted energy budget as 
shown on the plans and in the energy calculations, while two-thirds of additions and alterations 
may perform worse than predicted (Figure 7). This difference between additions/alterations 
and new construction may be due in part to additions/alterations permits being submitted by 
owner-builders, who are less experienced with energy code requirements than the energy 
professionals who contribute to new construction permits. 

                                                      

7
 The submittals did not necessarily contain enough information to reveal whether those adjustments would affect 

overall energy budget compliance. 
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Figure 7. Relative Building Performance Post-Construction by Project Type 

Type 

Post-construction 
projects performing 

worse than predicted 
by submitted 

documents 

Total projects 
% projects 

performing worse 
than predicted 

Additions/alterations  18 27 67% 

New construction  7 22 32% 

Residential 17 30 57% 

Nonresidential 8 19 42% 

Total 25 49 51% 

 
 
The most common field errors affecting energy performance were the installation of measures 
that were less efficient than those documented and the failure to meet mandatory minimum 
measures as required by the code for all projects. When mandatory measures are not met, 
projects become noncompliant, independent of what other features are in the building. Less 
common errors included incorrect orientation documented for buildings and field change-outs 
that were not reflected in energy documentation. 

Key Finding: Even for Compliant Projects, Errors Indicate Room for 
Performance Improvement  

For many types of buildings, errors were found that had a negative effect on building 
performance. However, many of these projects were submitted with a relatively large 
compliance margin, and the effect of the errors did not impact overall building compliance for 
the applicable code in effect when the permit application was submitted. In other words, while 
the error would worsen predicted building performance when compared to what was 
submitted in the calculations, the building would still achieve the minimum performance 
standard. By identifying errors like these and requiring builders to build to the energy model, 
jurisdictions can improve energy performance for the region’s building stock, regardless of code 
minimum requirement. 
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Figure 8. Number of Projects Meeting Energy Budget, Despite Discrepancies from Original Submission 

Projects meeting minimum compliance threshold, but with discrepancies from 
original submission at field inspection 

27 

Projects meeting minimum compliance threshold, but with discrepancies from 
original submission at both plan review and field inspection 

17 

Key Finding: Discrepancies Tend to Cluster around “Themes” 

The team found that, although each project revealed unique discrepancies, the discrepancies 
found could be grouped into types. Figure 9 illustrates the most common types of discrepancies 
identified in the PROP analysis, with further exploration of these themes below.  

Figure 9. Types of Discrepancies Found during PROP Visits 

Type of discrepancy Frequency 

Incomplete or conflicting energy documentation on plans 37 

Installed measures perform worse than what was specified at permit stage 12 

Energy documentation missing in the field 10 

Inaccurate energy documentation on plans 9 

Incomplete or Conflicting Energy Information on Plans  

The most frequent discrepancies reflect the core problem of inconsistently interpreted and 

applied energy code. Many designers do not budget adequate time and resources for 

documenting conformance to code requirements, so the design elements reflected in the plan 

set and those that appear in the compliance documentation do not always correspond. In some 

cases, the design was changed between permit submittal and final inspection to accommodate 

new technology, like LED lighting, and the energy calculations were not updated to show the 

benefit provided by the technology upgrade. Some examples of incomplete or conflicting 

information include: 

 For residential projects, window areas listed on the compliance certificate differed from 

those shown on plans. 

 For residential projects, mechanical equipment installed was lower efficiency than listed 

on compliance certificate. 

 For nonresidential projects, number of lighting fixtures shown on plans differed from 

number specified on compliance certificate. 

 For nonresidential projects, wattage of lighting fixtures shown on plans differed from 

that specified on compliance certificate. 

 For nonresidential projects, lighting controls were shown in the energy calculations but 

not shown on the lighting schedule. 
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Installed Measures Worse than Permitted  

Designs and specifications are frequently updated during construction, but the energy 

documentation is not always updated to reflect those changes. In addition, sometimes energy 

specifications are not followed or are “value-engineered” out of a project because they are 

perceived to be costly without being essential to the construction or operation of the building. 

It is difficult for building inspectors to notice some of these discrepancies in the field. Some 

examples found during PROP visits include:  

 For multifamily and residential new-construction projects, high-efficiency furnaces were 

documented in forms and modeling, but lower-efficiency furnaces were installed. 

 For nonresidential projects, additional lighting fixtures and/or higher wattages were 

installed than were permitted. 

 For nonresidential projects, lighting control settings were not installed according to the 

requirements found in design documents. 

 For residential projects, more fenestration was installed than was modeled. 

 For residential projects, installed roofing material did not meet cool roof specifications. 

Energy Documentation Missing in the Field  

Even with the best intentions, sometimes the required process to enforce the energy code 
cannot be followed due to missing information. In some cases, such as window labels, the items 
are removed by field crews before the inspector sees them. In other cases, required paperwork 
is misplaced, is not on site, or for some other reason is not available. Examples BayREN found 
include:  

 NFRC labels missing from windows during field inspection  

 Installation certificates not available during field inspection  

 HERS verification certificates not available during field inspection  

Inaccurate Energy Documentation on Plans  

While most energy analysts endeavor to ensure accurate documentation, occasionally it 
contains multiple modeling or plan interpretation errors. Examples from PROP visits include: 

 Plans that indicated two different building orientations, both of which were incorrect 

 Submission of forms based on a certain climate zone, when the building was actually in 

a different climate zone 

 Mechanical forms that listed the same value for SEER and EER 

7. Options for Local Governments 
Building departments consistently indicate a need for more refined and focused tools to assist 
in the enforcement of the energy code. This need stems from the incredible depth and 
complexity of the code requirements, and the limited staff available to conduct the 
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enforcement. One of the goals of the BayREN Codes & Standards program is to provide building 
departments and permit applicants with guides, procedures, and other resources to streamline 
their processes and improve enforcement at each stage of review. Specifically, these resources 
can help: 

 Improve the quality of permit applications by ensuring that applicants know the 

necessary energy code requirements 

 Provide information on permit management systems with the potential to expedite 

both plan review and inspection, while simultaneously improving coordination 

between the two 

 Provide recommendations to make plan review both faster and more productive 

 Help Bay Area building departments share their best practices in energy code plan 

review and building inspection 

These recommendations pivot around common process themes, but individual application of 
these practices will vary for each building department, since each department has its own 
processes that recognize construction volume, relationship to clients, level of internal expertise, 
internal staffing structure, and other factors. 

Electronic Permit System Enhancements  

Local governments use a variety of permitting systems, including paper-based applications and 
forms for simple over-the-counter permits; electronic permitting systems such as Accela, CRW, 
and EDEN; and online systems. Every building department that participated in the 2014 PROP 
visits uses a permit tracking software system to document and manage local permits, including 
building permits. Each system is customized by the vendor for the particular needs and 
requests of the local government. Several jurisdictions are in the process of changing or 
upgrading current permit tracking software. 

PROP visits revealed that none of the jurisdictions currently enters any energy code information 
into their permit tracking system. When BayREN asked about the feasibility of using these 
systems to track basic energy code information, at least one department insisted that they do 
not want their staff to have to enter any more information in the tracking software than they 
already do. Instead, these electronic permitting systems are used to capture data relevant to 
fee collection and jurisdictional operations (such as parcel number, assessor data, fees 
collected). Though the systems were not fundamentally designed to track energy code 
compliance information, they could be modified to include it.  

All permit applications and their associated construction plans, specifications, and energy 
documentation are on paper, and each department devotes a substantial amount of floor space 
to their storage. After permits are issued, the documents are kept for reference by inspectors. 
When the permit is closed, documents are eventually scanned and stored electronically in the 
local permit database.  
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While applicant handouts can improve the quality of submittals, checklists can streamline plan 
review of applications by identifying specific code sections, required information, and key items 
for plan review and field inspection. The Energy Code Ace website listed above provides a 
variety of checklists for building department staff to use for projects that trigger the energy 
code. 

A Narrower Band of Tolerance for Inadequate Energy Compliance Documentation 

One of the most common problems found during BayREN PROP visits was that the submitted 
energy documentation was incomplete and/or inaccurate. For example, even when 
performance-approach documents were prepared by a certified energy consultant, information 
on the building plans and specifications, which were prepared by other professionals, might not 
match the information on the documentation. In fact, several energy consultants who 
responded to BayREN’s stakeholder survey indicated that they would prefer that plans 
examiners require them to correct errors by updating the energy performance model more 
often, because it is a necessary and collaborative part of the energy code education process and 
feedback loop. For projects that trigger HERS verification, consulting the online HERS registry is 
an easy way to identify required energy code compliance forms, and to verify that they are 
submitted, accurate, and complete. Requiring an “as-built” model where changes occur during 
the construction process will help quantify the effect of change during the construction process.  

Also found during PROP visits were building projects whose energy compliance was impossible 
to verify in the field because the scope of the building project changed dramatically after the 
original permit application was approved, and the energy compliance model was not updated 
when the project scope was altered. To prevent these scenarios, jurisdictions should take a 
stricter stand on correction notices to permit applicants as soon as they become aware that the 
scope of permitted work has significantly changed, and that the original, approved energy code 
documentation is therefore incomplete or does not correspond to the building plans. Such 
projects might take longer to complete—a consequence not likely to be accepted by 
policymakers hoping to make development faster and easier. Therefore, this option entails a 
policy shift that could cause backlash in the building community. 




