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Introduction to Building Energy Benchmarking

This webinar will provide an overview of the concept of energy benchmarking, the value of
benchmarking, what you gain from benchmarking, and where benchmarking is required. Requirements
for DC benchmarking will be presented and an introduction to EPA's Portfolio Manager will be provided.
Examples of best practices, common benchmarking mistakes, and resources for further learning will be
shared.

Agenda

▪ Introduction

▪ What is Benchmarking?

▪ Benchmarking Programs & Policies

▪ Energy Use Intensity (EUI)

▪ ENERGY STAR® Portfolio Manager®

▪ Benchmarking Disclosure and larger Purpose
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In 2006, German-native Oliver Baumann relocated to the United States to establish
Baumann Consulting, a specialty consulting firm for energy efficiency and sustainability.
As the President and CEO, he successfully developed the business from a one-man
operation to an international firm with a staff of 25 located in three offices across two
continents.

Oliver has over two decades of experience in design, commissioning, and measurement
& verification for high-performance buildings. After joining the EB-Group in Munich in
1996, he went on to establish the Building Simulation Group and later served as Project
Manager for integrated building design and low-energy projects and Head of the
International Projects Group. Oliver earned his Diploma (M.Sc.) in Mechanical
Engineering from the Technical University of Munich in 1997.

Building on his experiences in Germany, Oliver’s expertise covers the entire lifecycle of
commercial, institutional and industrial buildings and facilities, from developing
innovative energy concepts, peer review for design, quality assurance during
construction, and measurement and verification of building performance and
operation. As an advisory expert to building owners and project teams, Oliver advances
cutting-edge best practices for high-performance buildings to maximize return on
investment. Oliver also works to guide universities and communities to develop and
implement campus wide and community wide integrated energy master plans.

One of the top engineering executives in the industry, Oliver earned the prestigious
distinction of being named to Consulting-Specifying Engineer magazine’s 40 Under 40
list in 2009. In 2014 Baumann Consulting was awarded the prestigious MERLIN Award
for Outstanding Service Provider by the German American Chamber of Commerce.
Oliver is the author of more than 25 publications and over 60 presentations on design,
commissioning, and operation of energy efficient buildings. Since 2019, Oliver is
teaching “Building Performance Verification” at the Catholic University of America in
Washington DC.

Oliver Baumann, President & CEO
linkedin.com/in/oliver-baumann

https://www.linkedin.com/in/oliver-baumann?lipi=urn%3Ali%3Apage%3Ad_flagship3_profile_view_base_contact_details%3BijQQbFK%2BRhSHxvNv1A0aUA%3D%3D
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What is Benchmarking?
The term benchmark, or bench mark, originates from the chiseled horizontal marks that 
surveyors made in stone structures, into which an angle-iron could be placed to form a "bench" 
for a leveling rod, thus ensuring that a leveling rod could be accurately repositioned in the 
same place in the future. These marks were usually indicated with a chiseled arrow below the 
horizontal line. The term is generally applied to any item used to mark a point as an elevation 
reference.

Benchmarking is the practice of comparing business processes and performance metrics to 
industry bests and best practices from other companies. Dimensions typically measured are 
quality, time and cost.

Benchmarking is used to measure performance using a specific indicator (cost per unit of 
measure, productivity per unit of measure, cycle time of x per unit of measure or defects per 
unit of measure) resulting in a metric of performance that is then compared to others.

Also referred to as "best practice benchmarking" or "process benchmarking", this process is 
used in management in which organizations evaluate various aspects of their processes in 
relation to best-practice companies' processes, usually within a peer group defined for the 
purposes of comparison. This then allows organizations to develop plans on how to make 
improvements or adapt specific best practices, usually with the aim of increasing some aspect 
of performance. Benchmarking may be a one-off event but is often treated as a continuous 
process in which organizations continually seek to improve their practices.

Benchmark
=

Reference Point

Source: Wikipedia

https://en.wikipedia.org/wiki/Benchmarking
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What is Energy Performance Benchmarking?
Benchmarking is the practice of comparing the measured performance of a device, process, facility, or organization to itself, its 
peers, or established norms, with the goal of informing and motivating performance improvement. When applied to building energy 
use, benchmarking serves as a mechanism to measure energy performance of a single building over time, relative to other similar 
buildings, or to modeled simulations of a reference building built to a specific standard (such as an energy code).

Benchmarking is useful for property owners, facility operators, managers, and designers. It facilitates energy accounting, comparing 
a facility's energy use to similar facilities to assess opportunities for improvement, and quantifying/verifying energy savings.

Commercial building energy performance benchmarking is a foundational element of an organization's energy management strategy
because you can't manage what you don't measure. Across many commercial building markets, the practice has become standard 
operating procedure as energy costs and associated environmental and sustainability issues have raised awareness around the 
importance of energy management. 

You can’t manage what you don’t measure.
- Peter Drucker -

Source: www.energy.gov

http://www.energy.gov/
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Benchmarking Programs & Policies

Source: EPA ENERGY STAR® Website

Jurisdiction Scope Organization Initiative Requirements Type Status

Washington

New construction and major 
renovation buildings, 10,000 
square feet or greater for 
district- owned and 50,000 
square feet or greater for 
commercial.

Washington, 
District of 
Columbia

Green Building Act of 2006

1. Applicable buildings must be designed to achieve an 
ENERGY STAR score of 75 as determined by the ENERGY 
STAR Target Finder tool.
2. Applicable buildings must track and report their annual 
energy use using the ENERGY STAR Portfolio Manager 
tool.

Benchmarking Policy

Started in2006
Active

Washington
Privately owned commercial 
buildings more than 50,000 
square feet.

Washington, 
District of 
Columbia

Clean and Affordable 
Energy Act

1. Applicable buildings must track and report their annual 
energy use using the ENERGY STAR Portfolio Manager 
tool.
2. Benchmarking data will be publicly disclosed for 
applicable buildings via an online database.
3. Results are available on the BuildSmart DC database.

Benchmarking Policy

Started in2008
Active

Washington
All existing buildings more 
than 10,000 square feet.

Washington, 
District of 
Columbia

Clean Energy DC Omnibus 
Act

1. Applicable buildings must comply with Building Energy 
Performance Standards (BEPS) specific to each property 
type.
2. For buildings that are eligible for an ENERGY STAR score, 
the BEPS will be no lower than the District median ENERGY 
STAR score for buildings of each property type.
3. One compliance option is a performance pathway that 
can be met by achieving a 20% reduction in weather-
normalized energy use intensity over a two-year period.

Benchmarking Policy

Started in2018
Active

https://www.energystar.gov/buildings/program-administrators/state-and-local-governments/see-federal-state-and-local-benchmarking-policies
https://doee.dc.gov/service/green-buildings
https://doee.dc.gov/energybenchmarking
http://lims.dccouncil.us/Legislation/B22-0904?FromSearchResults=true
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Building Energy Benchmarking
Benchmarking Programs & Policies

Each year, existing 
policies will 

impact more than 

91,800 
properties

Totaling 
approximately 

11 billion SF
of floor space

Impact of U.S. City, County, and State Benchmarking and 
Transparency Policies for Existing Buildings

Source: BuildingRating/IMT  

https://www.buildingrating.org/graphic/us-number-properties-covered-annually
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Benchmarking

Evaluate or check performance by comparison with a standard.

Energy Benchmarking

Energy benchmarking means tracking a building’s energy and water use and using a
standard metric to compare the building’s performance against past performance and to
its peers nationwide. These comparisons have been shown to drive energy efficiency
upgrades and increase occupancy rates and property values.

Building Energy Benchmarking
Benchmarking Programs & Policies

In Washington DC, the Clean and Affordable Energy Act of 2008 (CAEA) requires that owners of all large private
buildings (over 50,000 gross square feet) annually benchmark their energy and water efficiency and report the
results to DOEE for public disclosure. The District government also must annually benchmark and disclose the energy
and water efficiency of District government buildings over 10,000 gross square feet. Benchmarking is done using the
United States Environmental Protection Agency’s (EPA) free, industry-standard online tool, ENERGY STAR® Portfolio
Manager. Final regulations were published in January 2013.

The District of Columbia has enacted these requirements in order to increase the energy performance data available
to owners and to the market, and drive efficiency improvements. Buildings are responsible for 75% of the District’s
greenhouse gas emissions, and energy benchmarking is critical to improving building performance and helping make
the District the healthiest, greenest, and most livable city in the nation.
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Building Energy Benchmarking
Benchmarking in DC

Source: DC Sustainable Energy Utility

Who?

All private buildings over 50,000 gross square feet (and District government buildings over 10,000 gross square feet) within the
District of Columbia, including multifamily residences, must measure and disclose their energy and water consumption to the 
Department of Energy & Environment (DOEE). 

What?

The building’s energy and water use.

When?

The annual reporting deadline is April 1st of each year.

How?

Either through the EPA ENERGY STAR® Portfolio Manager tool or a third-party tool that can report through Portfolio Manager.

What about Benchmarking Data Verification?

District properties will be required to obtain third-party verification every 3 years for benchmarking data submitted to DOEE. For 
this reporting year only, DOEE and the DCSEU are offering no-cost verification to covered buildings. With the upcoming Building 
Energy Performance Standards (BEPS), having accurate and verified benchmarking data is crucial. This Data will be used to set the 
performance standard that the property in question will be required to meet starting in 2021.

What’s the Benefit for me?

Benchmarking results allow you to make targeted improvements to increase efficiency and to monitor how much was saved after 
installation. These operational improvements alone can lead to as much as 30% savings in energy costs.

➔ DCSEU Webinar on September 29, 2020

https://www.dcseu.com/commercial-and-multifamily/benchmarking-in-dc
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What is Energy Use Intensity – EUI and how is it calculated?
EUI is expressed as energy per square foot per year. It’s calculated by dividing the total energy consumed by the building in one year 
(measured in kBtu or GJ) by the total gross floor area of the building. 

Source: ENERGY STAR® 

EUI
=

energy consumed / gross floor area
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Source: University of Strathclyde 
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Site vs. Source Energy Use Intensity

Source: Electricity Blogger

https://electricitytohitei.blogspot.com/2017/08/electricity-vs-gas.html
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Site vs. Source Energy Use Intensity

Source: BuildingEnclosure

Site energy is most often referenced in the design community. In 
simple terms, site EUI is the energy consumed at the building 
site and is reflected in the utility bills paid by the owner.

Source energy is a more accurate representation of a building's 
energy footprint as it considers the site energy as well as the 
energy lost during production, transmission and delivery to the 
site.

https://www.buildingenclosureonline.com/blogs/14-the-be-blog/post/87007-energy-use-intensity-eui-in-simple-terms
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Site vs. Source Energy Use Intensity

Source: EPA ENERGY STAR® Website

https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager/understand-metrics/difference
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Building Energy Benchmarking
Energy Data Sourcing

Source: EPA ENERGY STAR® Website

https://www.energystar.gov/buildings/program-administrators/state-and-local-governments/see-federal-state-and-local-benchmarking-policies
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Source: Archtoolbox

Building Areas
The BOMA Gross Areas of a Building: Standard Methods of Measurement, 2018 identifies BOMA Gross Area 4 as the sum of all 
areas within the boundary lines of Space Classifications A, B, C, D, E, and F. This includes the following:

▪ Space Classification A: Floor Area, Parking Area, and Connectors

▪ Space Classification B: Balconies, Exclusive Use Covered Galleries, and Finished Rooftop Terraces

▪ Space Classification C: Unenclosed Occupant Circulation and Roofless Structured Parking

▪ Space Classification D: Public Use Covered Galleries and Sheltered Area (Industrial)

▪ Space Classification E: Building Voids

▪ Space Classification F: Other Rooftop Areas, Unenclosed Connectors, Decks, and Plazas

https://www.archtoolbox.com/materials-systems/architectural-concepts/building-area-calculations.html
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Source: Archtoolbox

Building Areas
▪ Gross Building Area

▪ Gross Floor Area

▪ Usable Area

▪ Rentable Area

▪ Net Assignable Area

▪ Zoning Floor Area / Floor Area Ratio (FAR)

▪ Site Area

Building Energy Benchmarking
Energy Use Intensity

https://www.archtoolbox.com/materials-systems/architectural-concepts/building-area-calculations.html
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Further References: ICC, NAIOP, BOMA 

Gross Floor Area – GFA
Gross floor area (GFA) in real estate is the total floor area inside the building envelope, including the external walls, and excluding 
the roof.

The area included within surrounding exterior walls, or exterior and fire walls, exclusive of vent shafts and courts. Areas of the 
building not provided with surrounding walls shall be included in the building area if such areas are included within the horizontal 
projection of the roof or floor above. 2018 International Building Code
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Building Energy Benchmarking
ENERGY STAR Portfolio Manager®

Source: ENERGY STAR® Portfolio Manager® - Technical Reference  

Objectives
EPA has identified the following objectives for a successful energy performance metric:

1. Evaluate energy performance for the whole building.

2. Reflect actual metered energy use.

3. Equitably account for different energy sources. 

4. Normalize for building activity.

5. Provide a peer group comparison.

The Score Does The Score Does Not

✓ Evaluate actual metered energy use
✓ Normalize for business activity (hours, workers, 

climate)
✓ Compare buildings to the national population
✓ Indicate the level of energy performance

x Sum the energy use of each piece of equipment
x Credit specific technologies
x Compare buildings with others in Portfolio Manager
x Explain why a building performs well or poorly
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Building Energy Benchmarking
ENERGY STAR Portfolio Manager®

Source: ENERGY STAR® Portfolio Manager® - Technical Reference  

Computing Your Score
1. User enters building data into Portfolio Manager 

▪ 12 months of complete energy use information for all energy types 
▪ Specific physical building information (size, location, etc.) 
▪ Specific use details describing building activity (hours, etc.) 

2. Portfolio Manager computes the actual source EUI 
▪ Total energy consumption for each fuel is converted from site energy into source energy 
▪ Source energy values are added across all fuel types 
▪ Source energy is divided by gross floor area to determine actual source EUI 

3. Portfolio Manager computes the predicted source EUI 
▪ A regression equation for each property type is used to determine predicted source EUI 
▪ The equation begins with the average EUI for the property type and makes a series of adjustments based on the use details 

(hours, workers, etc.) 

4. Portfolio Manager computes the energy efficiency ratio 
▪ The ratio equals the actual source EUI (Step 2) divided by predicted source EUI (Step 3) 
▪ Lower ratios indicate better performance 

5. Portfolio Manager uses the efficiency ratio to assign a score via a lookup table 
▪ For each score on the 1 - 100 scale, the lookup table provides a range of ratio values 
▪ The ratio from Step 4 is used to identify the score 
▪ A score of 75 indicates that the building performs better than 75% of its peers



21

Building Energy Benchmarking
ENERGY STAR Portfolio Manager®

Source: ENERGY STAR® Portfolio Manager®

To get started in Portfolio Manager you will need:
1. Property Information

▪ Primary function
▪ Name, address, postal code
▪ Year built
▪ Gross floor area

2. Property use details, e.g.
▪ Operating hours
▪ Number of computers
▪ Number of workers, etc.

3. At least 12 months of consumption data for resources you 
want to track
▪ Property-specific utility bills for all purchased and on-site 

generated energy and water
▪ Quantity of waste and materials recycled, disposed, 

donated, etc.

https://www.energystar.gov/buildings/facility-owners-and-managers/existing-buildings/use-portfolio-manager
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Building Energy Benchmarking
ENERGY STAR Portfolio Manager®

Source: ENERGY STAR® Portfolio Manager®

Additional ENERGY STAR Portfolio Manager® Training
▪ Live Online Training

▪ Recorded Training

▪ Slide Library 

▪ Portfolio Manager Demonstration Videos

▪ How to set up a property in Portfolio Manager

▪ How to set up energy and water meters in Portfolio Manager

▪ How to use spreadsheet upload templates

▪ How to share properties in Portfolio Manager

▪ How to connect with other Portfolio Manager users

▪ How to request data from Portfolio Manager users

▪ How to generate standard reports in Portfolio Manager

▪ How to respond to a data request in Portfolio Manger

▪ How to apply for ENERGY STAR Certification

▪ How to track Onsite Renewable Energy in Portfolio Manager

https://www.energystar.gov/buildings/training/training?s=mega&s=mega
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Building Energy Benchmarking
Energy Benchmarking Disclosure

Source: DC DOEE

https://doee.dc.gov/page/energy-benchmarking-disclosure
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Building Energy Benchmarking
Energy Benchmarking Disclosure

Source: DC DOEE

http://energybenchmarkingdc.org/#dc/2019?categories[0][field]=report_status&categories[0][values][]=In+Compliance&categories[0][other]=false&layer=energy_star_score&metrics[]=energy_star_score&sort=energy_star_score&order=desc&lat=38.89009754221234&lng=-77.00918197631836&zoom=12
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Building Energy Benchmarking
What’s Next?

Source: DC DOEE

https://doee.dc.gov/page/energy-benchmarking-disclosure
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Questions?
o.baumann@baumann-us.com

mailto:o.baumann@baumann-us.com
https://www.dcseu.com/about/events/verifying-energy-benchmarking-data-webinar



