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Credit(s) earned on completion of 
this course will be reported to AIA 
CES for AIA members. Certificates of 
Completion for both AIA members 
and non-AIA members are available 
upon request.

This course is registered with AIA CES

for continuing professional 
education. As such, it does not 
include content that may be deemed 
or construed to be an approval or 
endorsement by the AIA of any 
material of construction or any 
method or manner of
handling, using, distributing, or 
dealing in any material or product.
_______________________________________

Questions related to specific materials, methods, and 
services will be addressed at the conclusion of this 
presentation.



Communities have established or are establishing energy performance 
and/or greenhouse gas emission goals. Achieving these goals requires a 
new approach to building codes and other policies. One approach is 
increasing focus on project outcomes for new construction and 
renovations. Outcomes rely on actual results rather than design and 
construction-based criteria which may not result in achieving goals. This 
session examines current and proposed outcome-based code provisions 
(including recent guidance from the NIBS) and how Cx providers and 
others focused on energy performance can assist building owners in 
achieving goals.

Course
Description



Learning
Objectives

1. Understand the importance of setting project energy performance goals through 

outcome-based pathways.

2. Integrate commissioning services into the building life-cycle to support achievement of 
energy performance goals.

3. Understand how energy codes are evolving to incorporate outcomes and performance 
requirements.

4. Align the achievement of owner's performance requirements with policy maker goals of 
reduced energy use.

At the end of the this course, participants will be able to:



Establishment of the National 
Institute of Building Sciences

Public Law 93-383, Sect. 809

Develop and maintain performance criteria for 
maintenance of life, safety, health, and public 
welfare for the built environment
Evaluate and prequalify building technology and 
products
Conduct related and needed investigations
Assemble, store, and disseminate technical data 
and related information

Congress directed the Institute to “exercise its 
functions and responsibilities in four general 
areas………..”



The Institute at Work







http://www.nibs.org/resource/resmgr/
Docs/Final_Rprt_Future_of_Cde_Off.pdf

http://www.nibs.org/resource/resmgr/
ncgbcs/future-of-code-officials.pdf

Age

Retirement Plans



Past/Current Workflow

http://www.popsci.com/building-information-modeling-how-construction-industry-getting-smart
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The Responsibilities Gap
(A Stereotype)

Architects
Engineers

Contractors
Code Officials

Owners
Operators
Occupants

Communities



An Age Old Problem

Turner, C., M. Frankel, “Energy Performance of LEED for New Construction Buildings,” New Buildings 
Institute, March 4, 2008, http://newbuildings.org/wp-
content/uploads/2015/11/Energy_Performance_of_LEED-NC_Buildings-Final_3-4-08b1.pdf. 



Mark Frankel, NBI

The Limits of Design Focused Solutions



Energy Code Stringency

Actual Results May Vary



• Component-by-component=limited 
opportunity

– Miss system-level, synergistic effects

• Not all energy uses/influencers covered

• Development fraught with material 
interests

• Based on perfect world

• Not necessarily most cost-efficient 
strategies

Energy Code Challenges



Energy Code Challenges

• 2nd Tier Priority @ code departments 

– Despite policymaker priority

– Perception not HSW

– Limited resources ($, staff, technical, etc.)

• 80% retiring in next 15 years, 30% in next five

• Most departments 9 employees or less

• Compliance thought to be low

• Design focused

– But intended result is actual

– Ends at occupancy, but operations=key factor

• Policymakers don’t understand them



What’s Your Problem?
1. Energy codes are unable to address a wide range 

of building energy loads that are not related to 
basic building design, but instead are driven by 
building use patterns, portable equipment 
controlled by tenants (plug loads) and other 
unregulated loads; 

2. The codes do not (effectively) address poor 
building operation and maintenance strategies, 
which can significantly degrade overall building 
energy performance;

3. The codes are applied only to new construction or 
major renovations, which represent a small subset 
of the building stock at large, and therefore can 
only impact a fraction of building sector energy 
use in the near term. 



Safe/Secure

•Terrorism

•Natural Hazards
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•Indoor Environmental Quality
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The Complex Interactions of High-Performance Building Attributes



High-Performance building means a building that 

integrates and optimizes on a life-cycle basis all

major high-performance attributes, including 

energy [and water] conservation, environment, 

safety, security, durability, accessibility, cost-

benefit, productivity, sustainability, functionality, 

and operational considerations.
-Energy Independence and Security Act of 2007 §401 (PL 110-140)

High-Performance Buildings Defined



What is Going to Get us There?



Why Life-Cycle Performance?
... ‘cause that’s where the savings is
• Design focused solutions will only get us so far

• Existing building stock represents huge largely 
untapped opportunity

• Encourages more holistic approach to design, 
construction and operations

• Cities setting community-wide goals for energy 
use, greenhouse gas emissions

• The U.S. buildings sector alone accounted for 
7% of global primary energy consumption

• U.S. buildings GHG emissions approximately 
equal the combined carbon emissions of 
Russia and Canada
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LEADERSHIP DATA, ANALYSIS, AND APPLICATION MECHANISMS ENSURING RESULTS
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Elements of A Life-Cycle Performance Strategy



Why Outcomes?
• Comprehensive strategy, collaborative 

approach
– Integrated Design, BIM, Delivery Methods, 

Contracts, Commissioning

• Implementation of performance goals at 
community, industry, owner, project level
– Zero Energy Buildings

– GHG Reductions

– Measurable value for finance & insurance

– 111(d) opportunities for validated reductions

• General recognition of need to move beyond 
prescriptive (GSA P100)



Why Outcomes?



• Bring wider focus to 

design  construction  operations

• Tie to actual, measured results

• Limit burdens on departments

• Incent smooth handover

• Move beyond prescriptive to outcome-
based compliance

• Expand metering and sub-metering

• Link through comprehensive building 
energy policy

Tackling the Energy Code 
Challenges



Prescriptive Codes Performance Codes

• Sets minimum 
characteristics for 
individual components

• Easy to use/enforce
• Slow to incorporate new 

technologies
• Depends on increasing 

efficiencies in individual 
components

• Do not reward efficient 
design decisions

• No assurance or 
requirement to measure 
results are met

• Set desired end-state—
often based on 
anticipated results from 
prescriptive code

• Flexibility for the design 
team (but more difficult 
for code officials)

• Technology neutral
• Based on building energy 

models
• No assurance or 

requirement to measure 
results are met



Outcome-Based Codes
• Establish a target energy use level and 

measurement and reporting to assure 
performance at established level

• Includes all energy uses

• Flexibility for design team

• Assure actual results

• Can recognize diversity across building 
types, even existing and historic 
buildings



Outcomes in Code

• Seattle Target Performance Path

• 2015 International Green 
Construction Code
–Working with ASHRAE 189.1 for 

inclusion in standard and 2021 IgCC

• Proposed as Appendix in 2018 
International Energy 
Conservation Code

• Guidance for Cities Released





Outline of Outcome-Based Code Provisions

1. Set Energy Use Target

2. Design team demonstrates capability to 
meet target

a. Model Approach or

b. Pre-Approved Prescriptive Approach

3. Inspection based on design provided

4. Issue TCO or POVP

5. Building owner reports energy use within 
defined period

6. Compliance determined
a. CO issued or POVP closed or

b. Enforcement action undertaken



A Role for Commissioning?

• Bridge Between Design 
and Operations

• Operations and 
Maintenance Training

• Verification of 
Capability to Meet 
Targets

• Be a Building 
Performance 
Professional

http://mindthegaprocks.co.uk/64 - London Underground (Mind the Gap) - Sound Effect Rin(1).mp3
http://mindthegaprocks.co.uk/64 - London Underground (Mind the Gap) - Sound Effect Rin(1).mp3


Key Milestones for Outcome-Based 
Compliance



Performance-Focused GSA P100



National Performance Based Design 
Guide

Go to http://npbdg.wbdg.org for latest version



Collaboration

• People and their 
effective engagement 
in project teams are 
the foundation of a 
project’s success. 
Project management 
and the project 
manager’s role must 
transform to achieve 
integrated, cohesive 
teams that enable 
productivity.

Contracts/Risk 
Allocation

• Contract and risk 
allocation structures 
should enable 
collaborative and 
cohesive 
relationships. 
Contracts should 
support collaborative 
and performance-
focused delivery 
processes that 
engage design, 
construction and 
operations 
stakeholders. Risks 
should be identified, 
discussed openly, 
shared fairly, and 
problems resolved 
cooperatively and  
be allocated to the 
entity in the best 
position to mitigate 
that risk.

Technology/BIM

• Technology including 
BIM, virtual and 
augmented reality, 
gaming, and 3D 
printing  provide a 
wide range of 
opportunities to 
improve productivity 
throughout the project 
life cycle, as well as to 
attract new talent to 
the industry. 
Effectively capitalizing 
on these tools and 
their underlying 
data—particularly its 
interoperability—will 
allow the industry to 
improve quality, make 
process improvements 
and incorporate 
transformative 
innovation. 

Metrics & 
Knowledge Sharing

• Consistent metrics 
must be developed 
and adopted for use 
across projects and 
the industry. Systems 
and processes that 
encourage the sharing 
of knowledge to drive 
continual 
improvement should 
be implemented. 

Safety & Quality

• Hazards during the 
design stage for the 
entire facility life cycle 
should be eliminated 
through use of 
strategies like 
Prevention through 
Design. Such strategies 
can reduce injuries, 
the physical challenges 
of construction work 
to reduce manpower 
needs and increase 
attractiveness of the 
industry to young 
people. A proactive 
and effective focus on 
quality, from early 
design and throughout 
the project, will enable 
productivity 
improvements and 
deliver higher quality 
facilities.  

Life-Cycle Focus

• Projects should be 
focused on delivering 
the best possible 
performance across 
it’s life cycle to include 
design, construction, 
operations and 
reuse/deconstruction. 
Contracts and project 
teams should be set 
up to focus on 
optimizing life-cycle 
performance. 
Performance 
verification is a key 
piece in assuring long-
term project 
performance.

Workforce

• Efforts should 
continue and expand 
to expose more high 
school and college-age 
students to career 
opportunities and 
provide them with the 
basic skills they need 
to work in the 
industry. Such 
programs include 
career and technical 
education 
opportunities. 
Advance training of 
the existing industry 
workforce through 
competency-based 
programs that 
demonstrate 
individual mastery 
which leads to 
performance 
improvements.

Off-Site 
Construction

• Off-site construction 
offers many 
advantages including 
better control of 
quality, schedule, 
jobsite safety and 
budgets. Consider 
utilization of off-site 
construction early in 
the project and in a 
collaborative manner 
to capture the most 
benefit. Other 
productivity enablers 
facilitate the 
expansion of off-site 
construction including 
BIM, collaborative 
delivery methods and 
project management 
strategies.

Tackling Productivity in the Building Industry

Recommendations from a Representative Hearing on Productivity and the Workforce

Sponsored by Supported by
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Transforming the Process

http://www.popsci.com/building-information-modeling-how-construction-industry-getting-smart



The UK Approach. . .

• UK Government leading the way

– Soft Landings

– Focus on the “Golden Thread”

• Why we build the building in the first place



Traditional vs. Performance Based 
Procurement

Seventhwave, Accelerate Performance, http://www.seventhwave.org/accelerateperformance/about



ZEBs are all about Performance
• Zero Energy Building (ZEB): 

– An energy-efficient building 
where, on a source energy basis, 
the actual annual delivered 
energy is less than or equal to the 
on-site renewable exported 
energy. 

• The designation Zero Energy 
Building (ZEB) should be used 
only for buildings that have 
demonstrated through actual 
annual measurements that the 
delivered energy is less than or 
equal to the on-site renewable 
exported energy.

• Also similar definitions for 
campus, community, portfolio

http://energy.gov/eere/buildings/down
loads/common-definition-zero-energy-
buildings 



Zero-Energy Buildings



Zero-Energy Buildings



Courtesy of Autodesk

The Facility Lifecycle

45



Simulations
-Comfort

-Ventilation, heating

-Energy

-Light, sound

-Insulation

-Fire, usage

-Environment

-Life time predictions

-Crowd behavior

- Safety

Specifications
-Specification sheets

-Classification standards

-Estimates, accounting

Briefing
-Functional req.

-Estimates

-Conditions

-Requirements

Knowledge databases
-Best practise knowledge

-Own practice 

Laws and regulations
-Building regulations

-Building specifications

Design and Analysis
-Drawings, calculations

-Architect, engineer,…

Modeling
-Visualisation, 3D models

Procurement
-Product databases

-Price databases

Facility management
-Letting, sale, operations

-Maintenance

-Guaranties

Demolition, refurbishment
-Rebuild

-Demolition

-Restoration

Construction management
-Scheduling

-Logistics, 4D

By Lars Bjørkhaug

Illustrations by: Byggforsk, Olof

Granlund, NBLN University of 

California, Stanford University

Costing
- Initial cost

- Life-cycle

- Value Engineering





Rethinking the Data Ecosystem



Shared Services + Access to Data





Summary of Energy Efficiency Impact by 
Market Size, Climate and Employment 

Categories

Fulton Mark, et al., United States Building Energy Efficiency Retrofits, Market Sizing and Financing Models, DB Climate 
Change Advisors, Deutsche Bank Group, March 2012. https://www.db.com/cr/en/docs/Building_Retrofit_Paper.pdf.



Barriers to Pursuing Energy 
Efficiency



Retrofit of Small Commercial 
Buildings



Preparing the High-Performance 
Building Workforce

• Pre-Career

– Enhance Collaborative Learning/Doing

– Focus on Building Science

– Codes, Standards and Guidance

• Career

– Credentials Recognizing Competence

– Fostering Collaboration and Project Focus

– Professionalizing Operations Workforce



Attracting The Next Generation

http://www.nibs.org/MarsCity



Building Sciences Career Center



Using BIM, Gaming & VR to Optimize 
Facility Performance

COBie
BIM

Rich VR

Basic Walkthrough

Scenario Development



Certifications

• With increasing complexity who is 
qualified?

– Certifications

– Certificates

• Link with procurement and specifications

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi99vi17bbLAhXMVj4KHeV8BDoQjRwIBw&url=http://betterbuildingssolutioncenter.energy.gov/beat-blog/better-buildings-workforce-guidelines-released&bvm=bv.116573086,d.cWw&psig=AFQjCNFuPjqu0bieBws0onFjY-dqhZdIFg&ust=1457724587402346
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi99vi17bbLAhXMVj4KHeV8BDoQjRwIBw&url=http://betterbuildingssolutioncenter.energy.gov/beat-blog/better-buildings-workforce-guidelines-released&bvm=bv.116573086,d.cWw&psig=AFQjCNFuPjqu0bieBws0onFjY-dqhZdIFg&ust=1457724587402346
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwictsG96_7SAhWlyoMKHXbsDe4QjRwIBw&url=https://www.certifiedinfosec.com/certification-programs&bvm=bv.151325232,d.amc&psig=AFQjCNH2ObWuQAcRVCt0BNxdGwAAZA2ZzQ&ust=1490984184873147
https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwictsG96_7SAhWlyoMKHXbsDe4QjRwIBw&url=https://www.certifiedinfosec.com/certification-programs&bvm=bv.151325232,d.amc&psig=AFQjCNH2ObWuQAcRVCt0BNxdGwAAZA2ZzQ&ust=1490984184873147


Preparing the Workforce

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi99vi17bbLAhXMVj4KHeV8BDoQjRwIBw&url=http://betterbuildingssolutioncenter.energy.gov/beat-blog/better-buildings-workforce-guidelines-released&bvm=bv.116573086,d.cWw&psig=AFQjCNFuPjqu0bieBws0onFjY-dqhZdIFg&ust=1457724587402346
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi99vi17bbLAhXMVj4KHeV8BDoQjRwIBw&url=http://betterbuildingssolutioncenter.energy.gov/beat-blog/better-buildings-workforce-guidelines-released&bvm=bv.116573086,d.cWw&psig=AFQjCNFuPjqu0bieBws0onFjY-dqhZdIFg&ust=1457724587402346


Establishing Life-Cycle Focused 
Policies



Fundamental Steps

• Setting Policy Goals

– Climate action plans, 80x50, C40, Climate 
Mayors. . . 

• Establishing System(s) for Tracking 
Performance

– Determine performance relative to goals

• Setting Policy-Level Performance Targets

– Realistic interim targets, evaluation of progress

• Setting and Implementing Building-Level 
Performance Targets

– Individual buildings to achieve city-wide goals



Activities and Mechanisms

• Policies require legislative or regulatory action 
by city leadership (mayor, city council, etc), or 
within administrative agencies. 

• Actions are steps that should generally be 
undertaken at an administrative level. 

• Resources are either investments or 
capabilities that support realization of 
program goals. 

• Tools can be developed internally at the city 
level or at a national level by the Department 
of Energy or others and provide the 
mechanism to accomplish a specific strategy.



LEADERSHIP DATA, ANALYSIS, AND APPLICATION MECHANISMS ENSURING RESULTS

Capacity and 
Commitment

Data
Targets and 

Benchmarking
Application of 

Targets
Engagement / 

Triggers

Design and 
Construction 

Code
Operations Enforcement

City Influence on 
Market

D
e

sc
ri

p
ti

o
n

Administrative 
Resources, 

Framework and 
Commitment to 

Effectively 
Implement the 

Policy and 
Programs

Information 
about Building 

Performance and 
Mechanisms to 

Collect It

Where Does the 
Observed Metric 
for a Building Fall 

on a Scale that 
Includes the 
Target, the 

Ultimate Goal 
and the 

Performance of 
Other Buildings

How and When 
Targets are 

Applied to the 
Building Stock

Events that 
Initiate an 

Obligation to 
Take Action

Develop, Adopt 
and Enforce 

Energy Codes

Extension and/or 
Creation of 

Administrative 
Structure to 

Improve and/or 
Address Building 

Performance 
During Operation

Regulatory 
Mechanisms (and 
Implementation) 

to Ensure 
Compliance with 

Performance 
Requirements

Opportunities to 
Engage the 

Private Sector to 
Support 

Performance 
Outcome Goals

↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓ ↓

O
u

tc
o

m
e

Consistent 
Support, 

Resources and 
Capabilities to 

Implement and 
Manage Building 

Performance 
Policies

Data is Collected 
Consistently and 
Comprehensively 

so the City can 
Track Progress to 

Goals

Providing a 
Consistent and 
Comprehensive 

Metric for 
Tracking Progress 

Toward Goals

Establish 
Meaningful 

Targets that can 
be Adjusted for 
Specific Building 
Conditions and 

are Adjusted 
Over Time to 
Meet Goals

Annual 
Performance 

Data is Routinely 
Reported and 
Required to 

Manage Building 
Operation within 

Targets

Buildings are 
Designed and 

Constructed for 
Energy Efficiency 
and City Goals, 
Configured to 

Operate as 
Designed and 

Provide 
Measurable 
Outcomes

Building Stock is 
Operating 

Optimally up to 
their Design 

Potential

Realization of the 
Community’s 

Goals Based on 
the Established 

Metrics

The Market 
Delivers and 

Maintains 
Buildings that 

Achieve 
Performance 

Goals

Elements of A Life-Cycle Performance Strategy



MECHANISMS

Engagement / 
Triggers

Design and 
Construction 

Code
Operations

D
e

sc
ri

p
ti

o
n

Events that 
Initiate an 

Obligation to 
Take Action

Develop, Adopt 
and Enforce 

Energy Codes

Extension and/or 
Creation of 

Administrative 
Structure to 

Improve and/or 
Address Building 

Performance 
During Operation

↓ ↓ ↓

O
u

tc
o

m
e

Annual 
Performance 

Data is Routinely 
Reported and 
Required to 

Manage Building 
Operation within 

Targets

Buildings are 
Designed and 

Constructed for 
Energy Efficiency 
and City Goals, 
Configured to 

Operate as 
Designed and 

Provide 
Measurable 
Outcomes

Building Stock is 
Operating 

Optimally up to 
their Design 

Potential

MECHANISMS

Engagement / Triggers
Design and 

Construction Code
Operations

D
e

sc
ri

p
ti

o
n

Events that Initiate an 
Obligation to Take 

Action

Develop, Adopt and 
Enforce Energy Codes

Extension and/or 
Creation of 

Administrative Structure 
to Improve and/or 
Address Building 

Performance During 
Operation

H
ig

h
 L

e
ve

l 
P

o
lic

y Specific Triggers of 
Policy Application at 

the Building Level

Enforcement 
Mechanisms during 

Design and Construction

Policies and 
Mechanisms to 

Influence Building 
Operation

A
d

m
in

is
tr

at
iv

e
 

P
o

lic
y

Targeted Events that 
are the Basis for 

Administration and 
Enforcement of 

Building Performance 
Policies

Administrative 
Mechanisms and 
Policies for New 

Construction 
Requirements

Administrative 
Mechanisms to 

Influence Building 
Operations

A
ct

io
n

s

Develop Mechanisms 
to Track and Trigger 

Performance 
Requirements

New Construction Code 
Evolution to Support 

Policy

Implement 
Requirements for 

Improving Operational 
Performance

C
it

y 
R

e
so

u
rc

e
s

Staff and  Support Resources at City

To
o

ls

Tools Needed or Available to Support Implementation

O
u

tc
o

m
e

Annual Performance Data 
is Routinely Reported and 

Required to Manage 
Building Operation within 

Targets

Buildings are Designed 
and Constructed for 

Energy Efficiency and 
City Goals, Configured 

to Operate as 
Designed and Provide 
Measurable Outcomes

Building Stock is 
Operating Optimally 

up to their Design 
Potential



Description Events that Initiate an Obligation to Take Action

Performance Requirements Applied to Increasing 

Proportion of Building Stock Over Time Based on Expanding 

Set of Triggers

Performance Goals for Municipal Building Stock

Performance Requirements for New Construction

Performance Requirements for Major Remodels

System-Specific Triggers

Maintenance / Upgrade

Point of Sale

Change of Occupancy

Time Certain

Annual Review

Actions
Track Building Events that Trigger Performance 

Requirements

City Resources

Tools Infrastructure for Data Collection and Management

Outcome
Annual Performance Data is Routinely Reported and 

Required to Manage Building Operation within Targets

Engagement / Triggers

High Level Policy

Administrative Policy

MECHANISMS

 Other Triggers
Once a city develops requirements for categories within the fundamental 
trigger points, there may be a desire for capturing additional savings 
through a broader set of triggers. These recommended triggers represent 
further opportunities for engaging building owners. 

 Point of Sale
Sale of a property serves as a potential intervention points where 
buyer and seller may be motivated to take action. Additionally, the 
city is often notified of the event and has potential mechanisms for 
engagement including through title records, deed filings and tax 
filings. Burlington, Vermont has issued a “Time of Sale Energy 
Efficiency Ordinance” for residential rental housing which could be 
modified and applied elsewhere 
(https://www.burlingtonelectric.com/sites/default/files/Documents/E
nergy_Eff/time-of-sale-energy-ordinance.pdf). 

 Change of Occupancy 
When pursuing a change of occupancy, the building owner typically 
must provide notice to the jurisdiction and be required to comply with 
provisions of code applicable to the new occupancy type. The city may 
elect to use this owner initiated activity as an opportunity to 
implement energy performance focused requirements.

 Time Certain 
Once the city establishes its long-term goal, targets for intermediate 
time periods should be developed to support the long term planning of 
building owners and building teams. Building owners may be required 
to report performance and achievement of an energy use target on a 
regular schedule (e.g., every 3 years). The targets may also be aligned 
to reflect these periodic requirements (e.g., the target will be 
decreased by 5 percent every 3 years). 

 Annual Review 
If city goals are particularly aggressive or the performance 
requirements apply to a highly regulated segment of the building 
stock, the city may elect to implement requirements for 
benchmarking, reporting and improvements that are triggered on an 
annual basis. The city should be mindful that such annual 
requirements do not place an undue burden on buildings that are 
already operating at a high level of efficiency. This may require 
establishing an absolute target accompanied by a relative target level 
of improvement for poor performers. 

https://www.burlingtonelectric.com/sites/default/files/Documents/Energy_Eff/time-of-sale-energy-ordinance.pdf


Tracking Progress
• In Place √

– Executive Level Goals 
and Commitments to 
Performance 
Improvements Through 
Action Plan(s)

• In Process →
– Performance Tracking 

Tools for Policy and 
Public

• In Planning ↔
– Analysis/Diagnostics of 

Disclosure Data to 
Determine Building Stock 
Performance 
Characteristics

• In Projections ↗
– Other Building Data 

Sources

LEADERSHIP

Capacity and 

Commitment
Data

Targets and 

Benchmarking

Application of 

Targets

Engagement / 

Triggers

Design and 

Construction 

Code

Operations Enforcement
City Influence 

on Market

Description

Administrative 

Resources, Framework 

and Commitment to 

Effectively Implement 

the Policy and Programs

Information about 

Building Performance 

and Mechanisms to 

Collect It

Where Does the 

Observed Metric for a 

Building Fall on a Scale 

that Includes the Target, 

the Ultimate Goal and 

the Performance of 

Other Buildings

How and When Targets 

are Applied to the 

Building Stock

Events that Initiate an 

Obligation to Take 

Action

Develop, Adopt and 

Enforce Energy Codes

Extension and/or 

Creation of 

Administrative Structure 

to Improve and/or 

Address Building 

Performance During 

Operation

Regulatory Mechanisms 

(and Implementation) to 

Ensure Compliance with 

Performance 

Requirements

Opportunities to 

Engage the Private 

Sector to Support 

Performance Outcome 

Goals

High Level 

Policy

High-Level City 

Commitment to Building 

Policy and 

Implementation 

Resources

Policy Commitment to 

Collection and Sharing 

of Building Performance 

Data

Adoption of Specific 

Performance Goals and 

Metrics

Plan to Systematicially 

Increase Application of 

Policy to Building Stock 

Specific Triggers of 

Policy Application at the 

Building Level

Enforcement 

Mechanisms during 

Design and Construction

Policies and Mechanisms 

to Influence Building 

Operation

Enforcement 

Mechanisms during 

Building Life Cycle

Engagement Strategies 

with Private Sector

Executive-level Goals and 

Commitments to Performance 

Improvement Through Action 

Plan(s)

Disclosure Requirements 

Addressing Significant 

Percentage of Building Stock

Policy Goals Translated into 

Long-Term Building Sector 

Performance Targets

New Construction 

Performance Policies

Performance Requirements 

Applied to Increasing 

Proportion of Building Stock 

Over Time Based on Expanding 

Set of Triggers

Adopt and Enforce Most 

Recent Baseline National 

Model Code or Better

Adopt and Enforce Property 

Maintenance Code
Incentives to Participate Performance Incentives

Administrative Framework 

Enabled to Adopt/Enforce 

Policies

Public Disclosure

Plan to Broaden Application of 

Performance Policy to Apply 

Performance Requirements to 

Increasing Percentage of 

Building Sector

Performance Goals for 

Municipal Building Stock

Adopt and Enforce a Reach 

Code on a Cycle Aligned with 

City Performance Goals

Periodic Performance Tune-

Up/Check-Up

Consequences for Failure to 

Participate

Public Leadership through 

Application to the Municipal 

Portfolio

Performance Requirements for 

New Construction

Performance Requirements 

Phased in for New 

Construction

Appliance Standards

Ensure Financial Options in 

Place to Support 

Implementation

Performance Requirements for 

Major Remodels

Lead and Engage Other 

Communities

Administrative 

Policy

City Administrative 

Policy Adoption 

Commitments

Data Handling 

Capabilities at 

Administrative Level

Administrative 

Application of 

Performance Targets

Administrative 

Capabilities to Identify 

Broadening Policy 

Application in Building 

Sector

Targeted Events that are 

the Basis for 

Administration and 

Enforcement of Building 

Performance Policies

Administrative 

Mechanisms and 

Policies for New 

Construction 

Requirements

Administrative 

Mechanisms to 

Influence Building 

Operations

Administrative 

Mechanisms for 

Enforcement of Building 

Performance 

Requirements in 

Operations Phase

Administrative 

Mechanisms to 

Influence Private Sector 

Investment in Building 

Performance

Buy-In to Policy at 

Administrative Levels

Staff and Resources to 

Implement, Manage and 

Review Building Disclosure 

Requirements/Data 

Calibrate Disclosure Results to 

City Policy Goals
Building Size System-Specific Triggers Design for Meterability

Enforce Completion of 

Commissioning

Assignment of Performance 

Liability to City

Update and Adjust Financial 

Programs

Commitment to Energy Code 

Adoption and Enforcement

Set Interim Performance 

Targets
Target Worst Performers Maintenance / Upgrade End-Use Metering

Establish Retro- 

Commissioning/Re-

Commissioning/Audit and 

Retrofit Requirements

Public Pillory Zoning

Department Responsibility for 

Collection of Building 

Performance Data

Periodically Update Targets 

with New Data

Increase Performance 

Threshold
Point of Sale Preliminary Commissioning Utility Rates

Disclosure Policy Targets for All Buildings Change of Occupancy

Prioritize Building 

Components with Long Service 

Life

Annual Certification

Regulatory Process to Enforce Time Certain

Set Energy Performance 

Objectives as Permit 

Requirements

Tax Structures

Annual Review Link with Ongoing Inspections Performance Bonds

Owner's Performance 

Requirements / Design Intent
Fee-bates

Hard-Stop Utility Resource

Actions

Develop 

Agency/Administrative 

Responsibilities and 

Procedures to Support 

and Implement Policies

Develop Data and 

Analytics Infrastructure 

to Support Performance 

Tracking

Develop Performance 

Tracking and 

Management 

Capabilities for Building 

Stock

Develop and Implement 

Evolving Performance 

Targets Over Time

Develop Mechanisms to 

Track and Trigger 

Performance 

Requirements

New Construction Code 

Evolution to Support 

Policy

Implement 

Requirements for 

Improving Operational 

Performance

Enforce Performance 

Requirements Across 

the Building Life-Cycle

Actions to Influence 

Voluntary Adoption

Adopt and Enforce Energy Code 

Requirements

City Building Stock 

Assessment

Calibrate Targets to Energy 

Code

Publish Building Performance 

Targets and Schedule of 

Applicability in Advance

Track Building Events that 

Trigger Performance 

Requirements

Review Scope or Coverage of 

Codes

Develop Enforcement 

Capabilities on Building 

Operational Phase

Enforce Performance 

Requirements

Build Performance 

Awareness Across 

Stakeholders

Engage in National Code 

Development Process

Analysis/Diagnostics of 

Disclosure Data to Determine 

Building Stock Performance 

Characteristics

Include Designers & Owner On 

Disclosure Reports

Require Public Performance 

Disclosure

Engage in National Code 

Development Process
Educate Workforce

Highlight Successful Projects

City Resources

City Champion

Staff and Infrastructure for 

Data Collection and 

Management

Analytic Capability
Performance Tracking Tools for 

Policy and Public
Staff to Implement Staff to Implement

Staff to Implement
Performance Tracking Tools 

for Policy and Public
Ongoing/Real-Time Diagnostics

Funds/Resources for Staff, 

Tools, Outreach and 

Implementation

Operator Training / 

Certification

Tools

Infrastructure for Data 

Collection and Management

Disclosure and Benchmarking 

Tools

Infrastructure for Data 

Collection and Management

Infrastructure for Data 

Collection and Management

Infrastructure for Data 

Collection and Management

Standard Tool for Target 

Setting and Normalization

Disclosure and Benchmarking 

Tools
Utility Programs

Communication Strategy 

(Internal / External)
Utility Data Availability

Standard Tool for Target 

Setting and Normalization

Disclosure and Benchmarking 

Tools

Mechanism for Translating 

Findings from Data Analysis 

into Code Amendments

Operator Certification

Other Building Data Sources
Linking Benchmarking and 

Targets

Incorporate Value of 

Performance in Appraisals

Utility Rate Structures

Outcome

Consistent Support, 

Resources and 

Capabilities to 

Implement and Manage 

Building Performance 

Policies

Data is Collected 

Consistently and 

Comprehensively so the 

City can Track Progress 

to Goals

Providing a Consistent 

and Comprehensive 

Metric for Tracking  

Progress Toward Goals

Establish Meaningful 

Targets that can be 

Adjusted for Specific 

Building Conditions and 

are Adjusted Over Time 

to Meet Goals

Annual Performance 

Data is Routinely 

Reported and Required 

to Manage Building 

Operation within 

Targets

Buildings are Designed 

and Constructed for 

Energy Efficiency and 

City Goals, Configured 

to Operate as Designed 

and Provide Measurable 

Outcomes

Building Stock is 

Operating Optimally up 

to their Design Potential

Realization of the City’s 

Goals Based on the 

Established Metrics

The Market Delivers 

and Maintains Buildings 

that Achieve 

Performance Goals

Matrix of Policies and Strategies for Building Life Cycle Performance Requirements

DATA, ANALYSIS, AND APPLICATION MECHANISMS ENSURING RESULTS

Strategies within these target areas are sequential

Staff and  Support Resources at City

Tools Needed or Available to Support Implementation

√

→

↔

↗

√

√

√

√

√

√

√

√

√

√
√

→

→

→

→

→

→
↔

↔

↔

↔

↔

↔
↗

↗

↗

↗

↗



GSA Federal Center South



Governor Deukmejian Courthouse, 
Long Beach

• Public-Private Partnership/DBFOM

• The performance-based contract 
allowed the courthouse to be 
constructed without any public 
funding and provides for the 
ongoing maintenance and 
performance of the facility. 

• Judicial Council can deduct a 
specific amount from the 
availability payment if 
components of the building do 
not work. 

• For example, there is a $5,000 
deduct for every two hours that 
certain elevators are inoperable.



University of Chicago Campus 
North Residential Commons

• Site EUI contractual performance goal 

– 85 kBtu/ft2/yr = Energy Star certification

– 65 kBtu/ft2/yr target set

– Competition  four unique designs w/ modeled 
performance less than <55 kBtu/ft2/yr

• Accelerated Performance Procurement Model

(Photo: Mortenson Construction)

ASHRAE Journal



Resources
• Outcome-Based Pathways for Achieving Energy 

Performance Goals, Whole Building Design Guide
– http://wbdg.org/resources/outcomebasedpathways.ph

p

• Implementing an Outcome-Based Compliance Path 
in Energy Codes: Guidance for Cities
– http://www.nibs.org/resource/resmgr/docs/OBP-

CityLevelGuide.pdf

• Outcome-Based Performance, New Buildings 
Institute
– http://newbuildings.org/hubs/outcome-based-

performance/

• Accelerate Performance Procurement Pathway
– https://www.seventhwave.org/accelerateperformance

http://wbdg.org/resources/outcomebasedpathways.php
http://www.nibs.org/resource/resmgr/docs/OBP-CityLevelGuide.pdf
http://newbuildings.org/hubs/outcome-based-performance/
https://www.seventhwave.org/accelerateperformance
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