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EUROPEAN UNION

1. What are the EU’s current building energy disclosure
requirements?

2. Which Member States / Countries have the most stringent
energy disclosure requirements?

3. Which policies were just implemented or will be
implemented shortly?




EUROPEAN UNION

The Energy Performance of Buildings Directive (EPBD) sets energy
performance requirements for buildings in the European Union

Member states are required to:
 Establish energy performance certification systems for buildings

* Ensure that certain-types of buildings (e ., buildings with-a useful floor area

greater than 1,000 sg-m. [10,763 sq ft]) |sclose their energy performance
ata

* Develop and implement national energy efficiency action plans with specific
measures and targets for improving the energy performance of buildings




EUROPEAN UNION

EPBD Benchmarking - Energy Performance Certificate

Buildings must undergo an energy performance assessment based on the
calculated energy performance of the building on factors such as:

* Insulation
* Heating and cooling systems
» Use of renewable-energy sources

Energy Performance Certificate:

* Must be displayed in a prominent location
* Provides information;about the building's energy efficiency
* Allows comparison with other buildings




EUROPEAN UNION

Individual Member State Requirements
Mandatory Energy Reporting and Benchmarking Programs

United Kingdom (prior to Brexit) has a mandatory energy performance
certificate (EPC) mandate that requires the disclosure of energy
performance data for nhon-domestic buildings with a useful floor area of
more than 500 sg.m. (5,381 sq.ft).

In Germany, the Energy Saving Ordinance (EnEV) requires the disclosure
of energy performance data for non-residential buildings with a useful
floor area of more than 1000 sg.m. (10,763 sq.ft).




EUROPEAN UNION

Individual Member State Requirements
Voluntary Energy Reporting and Benchmarking Programs

In France - "Label BBC Effinergie” allows buildings to self-certify their
energy performance and disclose their energy usage data on an annual
basis




EUROPEAN UNION
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EUROPEAN UNION

Upcoming Disclosure and Benchmarking Requirements

Renovation Wave Program 2020

EPBD to address carbon emissions over the full lifecycle of-a building
through mandatory calculation and disclosure of this infermation for new
construction, to-inform citizens and business and raise awareness

2027 - Large buildings of over 2000 sg.m. (21,527 sq.it.)
2030 - All buildings




UNITED STATES

1. What are USA’s current building energy disclosure
requirements?

2. Which States have the most stringent energy disclosure
requirements?

3. Which policies were just implemented or will be
implemented shortly?




UNITED STATES

US Energy Policy Act of 2005 (EPAct)

Energy Policy Act of 2005 (EPAct)

- Requires that large commercial buildings (i.e., those greater than 50,000
sq.ft. [4,644 sg.m.]) disclose their energy use data to the U.S.
Department of Energy (DOE)

- Established the Energy Star program, which is a voluntary labeling
program that recognizes buildings that are highly energy efficient




UNITED STATES

Individual State Law and Local Mandates

California

Assembly Bill 1103 - Requires non-residential building owners or operators to disclose
the energy consumption data consistent with the ENERGY STAR rating system to

buyers, lenders, and lessees

July 1, 2013 - Buildings over 50,000 sq.ft (4,645 sq.m.)
January 1, 2014 - Buildings over 10,000 sq.f. (929 sq.m.)
July 1, 2014 - Buildings equal to or greater than 5,000 sq.ft. (464 sq.m)

Assembly Bill 802 - California EnerPy Benchmarking Program - a statewide building
energy use benchmarking and public disclosure program for commercial and multi-

family residential buildings larger than 50,000 sq.ft. (5,645 sg.m.)




UNITED STATES

Individual State Law and Local Mandates

New York

Benchmarking Law - Local Law 84 of 2009 / Local Law 133 of 2016

Requires mixed-use and residential buildings of 25,000 sq.ft. (2,322
sg.m.) or larger to submit energy and water consumption data to the City

annually




UNITED STATES

Individual State Law and Local Mandates
Washington

SB 5854 - 2009-10

Requires all non-residential and qualifying public agency buildings to
maintain records of energy data with an energy star rating system.

Resulting metrics will be disclosed to a prospective buyer, lesseg; or
lender. Benchmarking will be required to demonstrate compliance with
the ANSI/ASHRAE/IES Standard 100-2018.




UNITED STATES

Looking Ahead

According to a report from Moody's Investors Service, 30 U.S.
municipalities are implementing stricter standards for reporting as well as
reducing emissions and increasing energy efficiency in commercial real
estate.

These standards will affect cities across various regions, including San
Francisco, New York, Atlanta, Denver, Chicago, Los Angeles, Miami, and
Houston




UNITED STATES

Looking Ahead

In addition to adhering to stricter standards, building owners in New York City, San Francisco, Washington-D.C.,
Boston, and St. Louis may also face fines for fallln? to comply-with newly implemented or revised.local regulations
that aim to reduce greenhouse gas emissions and/or energy consumption in large buildings.

San Francisco

Starting on December 2022, properties that do not meet the new requirements will be subjectto a fine of $100 per
day, up to a maximum of 25 days within a 12-month period.

New York City

Starting in 2024, properties that exceed established greenhouse gas emission limits for commercial buildings.larger
than 25,000 gross sq.ft. %2 322 sq.m.) will be fined $268 per metric ton over the limit. The standards will become
even stricter starting in 2030.

Washington D.C.

Privately owned buildings larger than 50,000 sq.ft. (4,645 sq.m.) will need to meet new emission and ener y
co_lrlm_sumptlon standards by the end of 2026, or face a penalty of $10 per square foot, up to @ maximum ofg 1
million.
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CANADA

1. What are Canada’s current building energy disclosure
requirements?

2. Which Provinces have the most stringent energy
disclosure requirements?

3. Which policies were just implemented or will be
implemented shortly?




CANADA

National Energy Code of Canada for Buildings (NECB)

Main building ener% disclosure requirement is the National Energy Code of Canada
for Buildings (NEC ); which sets energy performance standards for new and
renovated buildings across Canada

Disclosure requirements in Canada are primarily focused on new and renovated
buildings and are implemented at the national level through the NECB and the Energy
Star for New Homes program.

Some provinces and territories may have additional requirements that apply to a wider
range of buildings, or that are more stringent than the national requirements




CANADA

Overview of Provincial
Mandatory and Voluntary
Building Energy Disclosures

2019

Voluntary energy
benchmarking
initiativein 7
cities

2023

City of Vancouver
- Plans for a
mandatory
benchmarking
requirement

¢

v

2017

City of Edmonton
launches

an existing
benchmarking
program

2021

Calgary’s
Commercial
Building Energy
Benchmarking
program

2020

City of Winnipeg -
voluntary energy
benchmarking
and disclosure
program launched
(BEDP)

2017
Ontario’s
Energy & Water
Reporting and
Benchmarking
(EWRB) came
into effect

2019

Energy
benchmarking
industry pilot
program launched

2018
Building Energy
Challenge launched
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ALBERTA

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: Yes (City Of
Calgary; City Of Edmonton)




ALBERTA

Mandatory Large Building Energy Rating and Disclosure: No

Voluntary Building Benchmarking and Transparency Program: Yes
(City of Calgary; City of Edmonton)

Alberta’s Municipal Climate Change Action Centre established a voluntary
building-benchmarking program for municipal buildings.




ALBERTA

Edmonton - Building Energy Benchmarking Program

Voluntary disclosure program for buildings over 1000 sq.ft. (929 sg.m.) — 419
properties (704 individual buildings) participated in 2020

Pr(()jperty owners receive rebates of up to $6000 / building for building energy
audits

Data is published in an annual energy benchmarking report, a municipal
dashboard and on GRID - an online interactive dashboard tool




ALBERTA

Edmonton — Online Municipal Dashboard

City of Edmontan
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ALBERTA

Edmonton — GRID
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ALBERTA

Calgary — Commercial Building Energy Benchmarking Program
Voluntary disclosure program for buildings of any size

Property owners receive an energy performance scorecard

Data is mapped on GRID as an Energy Performance Map - 192 buildings
mapped in 2021




ALBERTA

Calgary — Energy Performance Scorecard

Calgary Public Building
205 8 AV SE

Reporting Period: 2019 Calendar Year
Property Type: Office

Square Footage: 15,195m?

Year Built: 1931

How your property ranks

13 244

GHG Intensity in Calgary

Source EUI 6 out of 244
properties

kWh/m?

Energy Star Score 150 properties

No data

Energy Performance Scorecard

Total GHG Emissions 131 out of
244 properties

938

1COze

244 properties in City of Calgary

2 92

GHG Intensity for Office properties in Calgary

Site EUI 4 out of 244
properties

144

kWh/m?

GHG Emissions Intensity 13 out of 244
properties

62

kgCo.e/m?
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ALBERTA

Calgary — GRID
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BRITISH COLUMBIA

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: Yes

Home Energy Labelling Voluntary Or Pilot Program: Yes




BRITISH COLUMBIA

Mandatory Large Building Energy Rating and Disclosure: No
Voluntary Building Benchmarking and Transparency Program: Yes (City of Vancouver)

BC Hydro has workshogs and an energy benchmarking program for commercial and residential
{)ropertles with at least 20 units — participants of benchmarked facilities are provided an annual review
o track progress for the organization

In 2020, Building Benchmark BC launched a voluntary benchmarking and disclosure program for both
residential and commercial/industrial buildings — 551 buildings participated in 2020 and 1163 buildings
participated in 2021

Building Benchmark BC participants receive a performance scorecard. Public results are provided in
an annual report and also mapped on GRID

2
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BRITISH COLUMBIA

Building Benchmark BC - Scorecar

Ever wonder where your l ity consumption Need some motivation? We do the math
The "key stats” give you a snapshot of Visualize how your building stacks energy goes? Find out if bumps up in the warmer on your annual energy cost savings and
performance. This building improved its up ogainst the group on greenhouse it's baseload, heating, or months, as active cooling carbon savings (if you were o achieve
GHGI, but poorly compared o its psers. gas emissions and energy. cooling equipment kicks in. the top quarfile of performance)

Each building gets its
own scorecard. The

basics appear up hera.

gg:lLCDII("M‘.;ARK gl‘id

Current Year Benchmarks Energy Load Breakdown How can you improve?

Building Name
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28 "“l 499 i | - 2101c0.e
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525/ 854

Save 549,342,056

Year-Over-Year
Monthly Performance

et 65 1C0.2

S 2l ¥ Usage Duwh) Masural Gas Usage .8 oaamma
GHGI 34.2 o 284 i
\/\1 Edectrical Cooling
GHG 498.7 s
~ wetuce 6 1C0:8
Sl FUI 261.0
— saw 518056288

ENERGCY STAR

o visit for mare information about funding and capital
Incentives avallable to improve the performance of your bullding

SRorgyise Intwneity Is How did you do Sea your manthly

an indicator of energy compared o last performa Natural gos basaload ks typically due to
efficiency, expressed as year? Find out here... domestic hot water use throughout

the energy consumed

by the building in a year, and the average

divided by its total area, and see how hat performance of the
compares to your class. group (the grey band).
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BRITISH COLUMBIA

Building Benchmark BC — GRID
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» | BUILDING .
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Roberts Creek EL

Type:

K-12 School %°
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Sunshine Coast School District
(SD 486)

Buildings from 12 Municipalities GHG Emissions nensity 20 o 211 . :
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BRITISH COLUMBIA

City of Vancouver

As part of its Energy Retrofit Strategy for Existing Buildings, the City of
Vancouver currently administers a mandatory building benchmarking
program for municipal buildings with voluntary participation from large
public sector, institutional, commercial, and residential buildings

Starting in 2023, Vancouver will require commercial and multifamily
buildings larger than 5,000 sg.m. (53,819 sq.ft.) to benchmark and report
their energy and emissions performance.




BRITISH COLUMBIA

Timeline

2021

2022

2023

2024

2025

2030

2032

2050

In March, the Province
of British Columbia
announced a sector-
specific target range
for buildings and
communities. By 2030,
industry must reduce
emissions from buildings
and communities
between 59 and 64 per
cent below 2007 levels.

In November, the
province increased its
climate ambition with
the Roadmap to 2030,
an update to its CleanBC
plan. The Roadmap
includes a number

of building-sector
commitments, which
we have detailed in this
timeline.

City of Vancouver
staff will bring forth
recommendations

on building energy
benchmarking in
large commercial and
multifamily buildings.

In partnership with
industry associations,
the City of Vancouver
will launch programs to
support building owners
on building energy
benchmarking.

The City of Vancouver

will require owners of
commercial and multi-
family buildings larger
than 5,000 square meters
to benchmark and report
the energy and emissions
performance of their
properties.

The Province of British
Columbia aims to release
a “retrofit” building code
that will require increased
building performance at
the time of alterations.

The Province of British
Columbia will require
greenhouse gases across
the economy to drop 16 per
cent below 2007 levels. It
will also review its buildings
and communities target
and consider narrowing its
percentage range.

The City of Vancouver will
implement its first building
performance standards to
reduce climate pollution
from existing buildings.
Initially, limits will only
apply for detached homes
and commercial office and
retail buildings larger than
10,000 square metres. The
rules will target the city’s
worst performing buildings
that can be improved with
simple, low-cost, and high-
savings measures.

The Province of British
Columbia will require

all new buildings to be
zero carbon, and all new
space and water heating
equipment will “meet
the highest standards
for efficiency.” The
government has since
defined this as 100 per
cent or greater, which
essentially eliminates
replacement fossil fuel
furnaces and boilers.

Metro Vancouver will
require all existing
buildings in the region to
reduce their greenhouse
gas emissions 35 per cent
below 2010 levels.

All new buildings in
British Columbia will be
required to achieve a
net-zero energy ready
performance level.

British Columbia
will meet net-zero
emissions across the
economy.
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MANITOBA

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: No




MANITOBA

Mandatory Large Building Energy Rating and Disclosure: Yes (City
of Winnipeg - Government Buildings)

Voluntary Building Benchmarking and Transparency Program: Yes

Manitoba's 2013 Green Buildings Program, regular energy and water use
tracking for government buildings (mandatory)

Efficiency Manitoba offers free-of-charge Energy Efficiency Assessments
of industrial, commercial and agricultural facilities




MANITOBA

Manitoba Hydro Services:

Enerlrend - creates energy profiles for large industrial andcommercial
operations and identifies cost-saving measures.

Free energy efficiency screening studies for commercial buildings -
identify energy efficiency opportunities but also benchmark building
consumption to industry averages to encourage savings.




MANITOBA

Building Energy Disclosure Project (BEDP) — City of Winnipeg Initiative
2020

Building owners disclose key building energy metrics for inclusion on the
public Disclosure Map - 160 buildings participated in the first year of the
BEPD.

Participating Building Types (number of buildings - total floor space)

Aquatic Centre (8 - 45,300 m2) Museum (1 - 27,000 m2)

Bank Branch (9 - 4,175 m2) Office (17 - 196,800 m?2)

Casino (2 - 39,000 m?) Recreation Complex (3 - 38,700 m?2)
Community Centre (3-5,700 m?2) Retail-Convenience Store (28 - 22,100 m2)
Fire-Paramedic Station (30 - 21,000 m2) Theatre (1 - 2,600 m2)

Ice Arena (8 - 22,900 m2) University (4 - 31,500 m2)

K-12 School (37 - 186,900 m2) Warehouse (2 - 27,100 m2)

Library (8 - 9,200 m2)

2

/ ARCHITECTURAL ENGINEERING




MANITOBA

BEPD Performance Scorecard

Energy Performance Scorecard

Mandarin Building
Registered by: City of Winnipeg Address: 85 King Street / 223 James Street

Building Type: Office Properties Gross Floor Area: 7646 m* Site Energy Use™ (% GJ) Site Emissions (%tonnes)

This Energy Performance Scorecard is based on the reported energy use information for 2017-2019, d . ) NATURAL:GAS
, L

EJ and shows how your building compares to similar buildings in Winnipeg.

214.3

f ® ELECTRIC-GRID tonnes f ELECTRIC-GRID
Energy Performance
YourENERGY STARscore

Site energy use and greenhouse gas (GHG) emissions

*Total GHGEmissions(TonnesC02e)

= Forthe year 2019
=] 100 150 2 250 3 500

Savings
How your building ranks against other office buildings i 21tonnes C02e =
o . o/ T
207 By performing 10%o petter than 2019, your building could save Carbon offsetted
115319 $12702 on utility billsand reduce 21 tonnes C02 equivalent. by 974 trees
E YOUR BUILDING e Calculated 22Kglyearasthe averageabsorption pertree
5 18
- 15 | For more detail on your property's energy and GHG profile, contact the City of Winnipeg's Office of Sustainability.
=i
\,."| os 2019 2143
89179
1 u 1 *T Yo U0
Less Energy Use More Energy Use

== Site EnergyUse(GJy*
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MANITOBA

Building Energy Disclosure Map

Map

Search an address
Filter by:

Building category:

Office Facilities =
Property type:

All =
Building size (sq. m):
Minimum size Maximum size

All = All =

Map Satellite

Winnipeg

James
Property name
Property type

Data year

Energy star score
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A
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[5z] ]
4 b KILDONAN
CROSSING -

anitoba Museum
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" e AGE
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aT CENTRAL ST
C BONIEACE
Address 620 Sterling Lyon Parkway IVERL {13
iBORNE Jdr
o
Praperty GFA (m2) 4941 %
i N
- GHG emissions intensity (kgCo2e/mZ) 0.6 &2
| 5 ONIFAI
5/ g ; 3 ; o WINDS
% Weather normalized site EUI (GJ/m2) 097 m =2
> Red.w"l@: ‘]JJ‘ g
Year built 2014 —|
toba Public = s QU P Lie
Insurance
145 e FORT GARRY +
! {eo 155/ o
et "23 CRESCENT PARK 185
LINDEM WOODS S ——
TUXEDD {1s0f
IMDUETRIALS . =1
Google = St.Wital Park sT-wiTAL cENTRE
g n Y _ Keyboard shorteuls | Map data @2023 Google  Terms of Use  Report a map error
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NEW BRUNSWICK

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: No




NEW BRUNSWICK

Mandatory Large Building Energy Rating and Disclosure: Yes
(Government Buildings)

Voluntary Building Benchmarking and Transparency Program: No

New Brunswick’'s 2016 Climate Action Plan requires energy performance
identification for all publicly funded new construction and major building

renovations.

Only aggregate GHG emissions are disclosed publicly




NEWFOUNDLAND AND LABRADOR

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: No




NEWFOUNDLAND AND LABRADOR

Mandatory Large Building Energy Rating and Disclosure: No

Voluntary Building Benchmarking and Transparency Program: No




NOVA SCOTIA

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: Yes




NOVA SCOTIA

Mandatory Large Building Energy Rating and Disclosure: No
Voluntary Building Benchmarking and Transparency Program: Yes

Efficiency Nova Scotia’'s Onsite Energy Management program was launched in
2020

Energy Conservation Program - Building Recommissioning Project

Department of Public Works benchmarks 80 department owned buildings in
Energy Star Portfolio Manager




NOVA SCOTIA

iIsclosure data and benchmarking will be used in the Standard Energy
fficiency Data (SEED) Platform and also displayed in the GRID
enchmarking & Disclosure Platform

eﬁlClmCy ; » . » ““Newfour

Welcome to the disclosure map! Below are a list of
performance metrics (e.g. ENERGY STAR Score or Energy
Use Intensity) by which you can colour code the map
results, and use the histogram sliders to filter down to
different performance ranges. SN
PIERRE

AND
MIQUELON

Select from the property and performance -
metrics below (property size and age: GHG T 80
intensity, energy use intensity, etc) to see X G -
filtered results on the map. :

oo o

PROPERTY INFORMATION O

Property Size o «@

ul.l-l
.

The gross floor area (GFA) is the total property square
footage, measured between the outside surface of the
exterior walls of the building(s). This includes all areas inside
the building(s) including supporting areas. GFA is not the
same as rentable space, but rather includes all area inside
the building(s)

Number of bulldings with data:99 v
Range: 130 minimum to 25,957 m* maximum
Inter-quartile range: 4,547 m? +
Mean / median/ mode : 4,617 / 3,168 / 130 m? ==
Standard deviation: 4,757 m?

.
Showing 99 out of 99 buildings gl'ld
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NORTHWEST TERRITORIES

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: None Identified

Home Energy Labelling Voluntary Or Pilot Program: None Identified




NORTHWEST TERRITORIES

Mandatory Large Building Energy Rating and Disclosure: None
Identified

Voluntary Building Benchmarking and Transparency Program: None
Identified




NUNAVUT

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: None Identified

Home Energy Labelling Voluntary Or Pilot Program: None Identified




NUNAVUT

Mandatory Large Building Energy Rating and Disclosure: None
Identified

Voluntary Building Benchmarking and Transparency Program: None
Identified




PRINCE EDWARD ISLAND

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: No




PRINCE EDWARD ISLAND

Mandatory Large Building Energy Rating and Disclosure: No

Voluntary Building Benchmarking and Transparency Program: No




QUEBEC

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: No




QUEBEC

Mandatory Large Building Energy Rating and Disclosure: Yes
Voluntary Building Benchmarking and Transparency Program: Yes

The Building Energy Challenge (Défi-Energie en immobilier) launched in
May 2018 as a 4-year competition program for commercial and
iInstitutional buildings. to voluntarily disclose energy-use data to
competitors = 214 Buildings participated

Reported data is not currently made public but the next iteration of the
program (launched in 2022) plans to require public disclosure.




QUEBEC

Transition Energétique Québec (TEQ)

TEQ has been carrying out an annual inventory of energy consumption
and greenhouse gas emissions attributable to the Government of Quebec
since 2009-2010

Aggregated data on Government buildings energy use is published in an
annual energy report

Plans to make disclosure of commercial, institutional and Government
building use data mandatory in the 2023/28 timeframe




QUEBEC

Montreal

September 2021 - adopted regulation that requires the owners of large
commercial, institutional and residential buildings buildings to disclose
their energy consumption data to the City annually

The City plans to expand the number of buildings included in the
regulation’s scope in the near future




SASKATCHEWAN

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: No




SASKATCHEWAN

Mandatory Large Building Energy Rating and Disclosure: No

Voluntary Building Benchmarking and Transparency Program: Yes (City
of Regina Municipal Buildings)

The City of Regina participates in the Municipal Benchmarking Network of
Canada to report municipal headquarter buildings energy use

Some buildings in Saskatchewan have voluntarily participated in building
benchmarking

2016 - 275 benchmarked buildings in Saskatchewan, covering 1,250,000
3,454,888 sq.ft.).

As of
m2 (1




YUKON

Home Energy Rating and Disclosure

Mandatory Home Energy Rating And Disclosure: Yes (New Homes In
Whitehorse)

Home Energy Labelling Voluntary Or Pilot Program: No




YUKON

Mandatory Large Building Energy Rating and Disclosure: No

Voluntary Building Benchmarking and Transparency Program: No




ONTARIO

Home Energy Rating and Disclosure

Mandatory Home Energy Rating and Disclosure: No

Home Energy Labelling Voluntary Or Pilot Program: Yes (Experience
With a Pilot Project)




ONTARIO

Mandatory Large Building Energy Rating and Disclosure: Yes
Voluntary Building Benchmarking and Transparency Program: No

Energy and Water Usage of Large Buildings in Ontario (EWRB) - Requires
annual reporting on water and energ1y use for commercial, industrial, and multi-
residential buildings with more than 10 units-and buildings that:are 100,000
square ft (9,290 sq.m.) or larger

Reported in reported through Energy Star Portfolio Manager

Data must be verified in the first year and every five years




ONTARIO

Jul¥ 1, 2018 - First reporting period for commercial and industrial buildings 250,000
sq.ft. (23,225 sqg.m.) and larger (not including residential buildings)

July 1, 2019 — Reporting required for buildings 100,000 sq.ft. (9,290 sg.m.) and larger
(inCluding multi-unit residential buildings)-

Julg 1, 2020 - Original the deadline for reporting for buildings that are 50,000 sq.ft.
(4,645 sqg.m.) or larger

October 28, 2019 - An amendment to O.Re8 206/18 rogosed to stop the further
rollout of the program to buﬂdmtquunder 100,000 sq.tt. (9,290 sg.m.). This proposal
|

stalled, but roll-out deferred until July 1, 2023.

Data disclosed in Ontario's Data Catalogue as Open Data




ONTARIO

What is Disclosed

« Building Identifiers

City
First three digits of the postal code
EWRB ID

+ Building Characteristics

Primary property use type
Secondary property use type(s)
Third-party performance certifications

» Performance Metrics

Whether the reporter ran the Data Quality Checker and the date it was run
Weather-normalized electricity use intensity (kWh/ft?, GJ/m?)
Weather-normalized natural gas use intensity (GJ/m?2, m3/m?2, m3/ft?)
Source energy use intensity (ekWh/ft2, GJ/m?)

Weather-normalized source energy use intensity (ekWh/ft?, GJ/m?)

Site energy use-intensity (ekWh/ft?, GJ/m?)

Weather-normalized site energy use intensity (ekWh/ft?, GJ/m?)

Indoor water use intensity (m3/m?, m3/ft?)

Greenhouse gas emissions intensity (kgCO./ft?, kgCO,e/m?)

ENERGY STAR score

7
g
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ONTARIO

What is Not Disclosed

* Building Characteristics

Property Gross Floor Area — Self-reported

Gross floor area of specific property use types
QOccupancy rate

Property notes

» Reporter Identifiers

Assessment Roll Number

Property Data Administrator name
Property Data Administrator email address
Portfolio Manager property ID

Portfolio Manager parent property ID (when multiple
buildings are reported together)

Name of legal owner

Total Usage Data and Greenhouse Gases

Electricity use (either grid-purchased or generated from
onsite renewable systems?

Weather-normalized electricity-use (same as-above)
Natural gas use

Weather-normalized natural gas use

Fuel oil use (#1, 2, 4, 5 and 6)

Diesel use

District energy use (steam, hot water or chilled water)
Kerosene use

Propane use

Wood use

Coke use

Source energy use
Weather-normalized source energy use
Site energy use

Weather-normalized site energy use
Water use

Total greenhouse gas emissions

7
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ONTARIO

EWRB Dataset — Latest Update Nov 8 2021 — 3611 Buildings

L

PrimPro PrimPro Largest WN_Sit_ WN_Sit_ WN_Sit_ WN_Sou WN_Sou GHG_E Ener_St Data_Q Data_Q
EWRB_| Postal_ pTypCal pTypSel _PropTy All_Pro Thrd_Pa WN_Sit_ WN_Sit_ Gas_Int Gas_Int Gas_Int All_Wat All_Wat Ind_Wat Ind_Wat Site_EUI Source_ Source_EUlI WN_Site WN_Site rce_EUI rce_EUI GHG_Emis miss_Int ar_Scor Ener_St ual_Che ual_Dat

8D City Code c f p p_Types rty_Cert Elc_Int1 Elc_Int2 1 2 3 er_Int1 er_Int2 er_Int1 er_Int2 1 Site_EUI2 EUN 2 _Eun  _EUI2 1 2 s_Int1 2 e ar_Certs ck e
2 100037 Hawkesbu K6A Retail Stor Strip Mall Retail Stor Retail Stor Not Availa 0.612251 15.8 0.454151 12.17563 1.131153 0.286445 0.026612 Not Availal Not Availal 2471 1.548065695 39.95 1.012927091 26.14 1.603478 41.38 22.60421 2.1 Not Availal Not Availal Yes 2022-06-28
3 100066 Rockland K4K Strip Mall Strip Mall Strip Mall Strip Mall Not Availa 0.705251 18.2 0.567689 15.21954 1.413941 0.647049 0.060113 0.647049 0.060113 30.92 1.87976638 48.51 1.315177715 33.94 1.997567 51.55 30.13895 2.8 Not Availal Not Availal No Not Available
4 100088 Cornwall KeH Conventiol Conventiol Conventiol Conventiol Not Availa 0.670376 17.3 0.340613 9.131721 0.848365 0.741173 0.068857 Not Availal Not Availal 26.44  1.670515948 43,11 1.054002175 27.2 1.659966 43.87 23.6806 2.2 Not Availal Not Availal No Not Available
5 100099 Cornwall KeH Multifamil Multifamil Multifamil Multifamil Not Availa 0.441751 11.4 0.113538 3.043907 0.282788 o 0 Not Availal Not Availal 1416 0.955189472 2465 0.566526169 14.62 0.991615 25.59 9.68752 0.9 60 Not AvailalNo Not Available
3 100101 Cornwall K&H Strip Mall Strip Mall Strip Mall Strip Mall Matt Morr  0.2325 6 0.567689 15.21954 1.413941 1.175526 0.10921 1.175526 0.10921 19.11 0.962939488 24.85 0.792826636 20.46 1.021065 26.35 26.90978 2.5 Not Availal Not Availal Yes 2022-06-30
7 100107 Cornwall KeH Non-Refrig Non-Refrig Non-Refrig Non-Refrig Not Availa 0.275126 7.1 0113538 3.043907 0.282788 0.097383 0.009047 Not Availal Not Availal 10.23  0.661076364 17.06 0.406488339 10.49 0.672314 17.35 8.611129 0.8 74 Not AvailalYes 2022-06-29
8 100110 Cornwall KeH Distributio Distributio Distributio Distributio Not Availa Not Availal Not Availal Not Availal Not Availal Not Availal 0.012224 0.001136 Not Availal Not Availal 1.41 0.086412678 2.23 Not Available Not Availal Not Availal Not Availal 1.076391 0.1 100 Not Availal Yes 2022-06-29
9 100137 Cornwall K&H Retail Stor Enclosed A Retail Stor Retail Stor Not Availa 1.147002 29.6 0.454151 12.17563 1.131153 1.082625 0.100579 Not Availal Not Availal 42.06 2.736918149 70.63 1.658115922 42,79 2.766756 71.4 33.36812 3.1 Not Availal Not Availal Yes 2022-05-20
g0 100148 Cornwall K6J Retail Stor Enclosed h Retail Stor Retail Stor Not Availa 0.565751 14.6 0.113538 3.043907 0.282788 0.220029 0.020441 Not Availal Not Availal 18.32  1.252790086 32.33 0.716488979 18.49 1.26054 32,53 11.8403 1.1 Not Availal Not Availal Yes 2022-05-20
lil 100153 Cornwall KeJ Other Mixed Use Other Other Not Availa 0.414626 10.7 0.908302 24.35126 2.262306 0.232661 0.021615 Not Availal Not Availal 32.33 1.659278425 42.82 1.29347767 33.38 1.699966 43.87 45.20843 4.2 Not Availal Not Availal No Not Available
100189 Ottawa KIM Multifamil Multifamil: Multifamil Multifamil: Not Availa 0.182125 4.7 102184 27.39516 2.545094 0.949793 0.088239 Not Availal Not Availal 25.03  1.160564895 29.95 1.159402393 2992 1.342303 34.64 39.82647 3.7 37 Not Availal No Not Available
100193 Ottawa  KIM Multifamil Multifamil: Multifamil Heated Sw Not Availa 0.213125 5.5 0.454151 12.17563 1.131153 0.761953 0.070788 Not Availal Not Availal 15.5 0.81878919 21.13 0.669988883 17.29 0.878852 22.68 20.45143 1.8 57 Not Availal No Not Available
100194 Ottawa KIM Autre - Hé| Autre - Hé| Autre - Hé| Autre - Hél Not Availa 0.197625 5.1 0.794764 21.30735 1.979517 0.731801 0.067987 Not Availal Not Availal 22.45 1.069889708 27.61 1.010602086 26.08 1.208227 31.18 34.44452 3.2 Not Availal Not Availal Qui 2022-06-02
100199 Ottawa  K1K Multifamil Multifamil: Multifamil Multifamil: Not Availa 0.383626 9.9 1.475991 39.57079 3.676247 2.304602 0.214105 Not Availal Not Availal 41.53  1.989816607 51.35 1.893328908 48.86 2.275792 58.73 63.50708 5.9 2 Not AvailalNo Not Available
100203 Ottawa  KI1K Multifamil Multifamil: Multifamil Multifamil: Not Availa 0.166625 4.3 0.340613 9.131721 0.848365 0.931865 0.086573 Not Availal Not Availal 12.54  0.65875136 17 0.544051123 14.04 0.708739 18.29 17.22226 1.6 86 Not AvailalYes 2022-06-15
100213 Ottawa  KIK Multifamil Multifamil Multifamil Multifamil Not Availa 0.503751 13 0.794764 21.30735 1.979517 2.592678 0.240868 2.592678 0.240868 29.25 1.621690847 41.85 1.307040198 33.73 1.796841 46.37 35.52091 33 9 Not Availal Yes 2022-05-19
100234 Ottawa KK Multifamil Multifamil: Multifamil Heated Sw Not Availa 0.255751 6.6 0.681226 18.26344 1.696729 1.485197 0.137979 Not Availal Not Availal 21.75 1.095852262 28.28 0.984639532 25.41 1.239228 31.98 31.21534 29 53 Not Availal No Not Available
100236 Ottawa  KI1K Multifamil Multifamil: Multifamil Multifamil: Not Availa 0.189875 4.9 0.681226 18.26344 1.696725 1.16697 0.108415 Not Availal Not Availal 18.55 0.912951884 23.56 0.822276697 21.22 1.010602 26.08 26.90978 2.5 66 Not Availal No Not Available
100252 Ottawa  KIN Multifamil Multifamil Multifamil Multifamil Not Availa 0.418501 10.8 0.908302 24.35126 2.262306 1.130298 0.105008 Not Availal Not Availal 31.89 1.646878399 42.5 1.310527705 33.82 1.721666 44.43 44.13204 4.1 5 Not Availal Yes 2022-03-21
100254 Ottawa  KIN Multifamil Multifamil: Multifamil Multifamil: Not Availa 0.089125 2.3 0.681226 18.26344 1.696729 0.763583 0.070939 0.763583 0.070939 17.61 0.773451596 19.96 0.739351526 19.08 0.832352 21.48 30.13895 2.8 89 Not Availal No Not Available
100255 Ottawa  KIN Other Other Other Other Not Availa 0.554126 14.3 0.454151 12.17563 1.131153 0.26811 0.024908 Not Availal Not Availal 25.85 1.543415686 39.83 1.055164678 27.23 1.593403 41.12 26.90978 2.5 Not Availal Not Availal Yes 2022-06-29
100256 Ottawa  KIN Other - Lot Other - Lot Other - Lot Other - Lot Not Availa 0.310001 8 0.340613 9.131721 0.848365 0.34023 0.031608 0.34023 0.031608 15.24  0.888151833 22,92 0.614576268 15.86 0.916439 23.65 16.14587 1.5 Not Availal Not Availal Yes 2022-07-21
100259 Ottawa  KIN Multifamil Multifamil: Multifamil Heated Sw Not Availa  0.22475 5.8 0.681226 18.26344 1.696729 1.316508 0.122308 Not Availal Not Availal 21.34  1.051677171 27.14 0.878851814 22,68 1.101665 28.43 31.21534 2.9 Not Availal Not Availal Yes 2022-05-09
100266 Ottawa  KIN Multifamil Multifamil: Multifamil Multifamil: Not Availa 0.352626 9.1 0 0 0 6.009243 0.558277 6.009243 0.558277 9.35 0.708738963 18.29 0.353013229 9.11 0.691689 17.85 3.229173 0.3 82 Not AvailalYes 2022-06-01
100269 Ottawa  KIN Multifamil Multifamil Multifamil Multifamil Not Availa  0.22475 5.8 Not Availal Not Availal Not Availal 0.968129 0.089942 0.968129 0.089942 5.83 0.444075917 11.46 0.225512966 5.83 0.444076 11.46 2152782 0.2 100 Not AvailalNo Not Available
100283 Ottawa  KIN Multifamil Multifamil Multifamil Multifamil: Not Availa 0.127875 3.3 0.340613 9.131721 0.848365 1.837244 0.170686 1.837244 0.170686 11.02  0.552963641 14.27 0.458800947 11.84 0.583576 15.06 16.14587 1.5 95 Not Availal Yes 2022-07-04
100297 Ottawa  KIN Autre - Hé| Autre - Hé| Autre - Hé| Autre - H&l Not Availa Not Availal Not Availal Not Availal Not Availal Not Availal 0.464914 0.043192 0.127128 0.011811 22,51 1.152814879 29.75 Not Available Not Availal Not Availal Not Availal 31.21534 2.9 Not Availal Not Availal Oui 2022-06-24
100306 Ottawa  KIN Enclosed M Enclosed h Enclosed h Enclosed h Not Availa 0.899002 23.2 0.227075 6.087814 0.565576 0.645827 0.059999 Not Availal Not Availal 28,55 1.970441567 50.85 Not Available Not Availal Not Availal Not Availal 18.29865 1.7 Not Availal Not Availal Yes 2022-05-12
100308 Ottawa  KIN Office Office Office Office Not Availa 0.352626 9.1 0.340613 9.131721 0.848365 0.268925 0.024984 0.268925 0.024984 17.58  1.024552115 26.44 0.725788998 18.73 1.067565 27.55 19.37504 1.8 90 Not Availal Yes 2022-03-09
100314 Ottawa  KIN Multifamil Multifamil: Multifamil Multifamil: Not Availa 0.275126 7.1 0 0 0 6.814794 0.633115 Not Availal Not Availal 7.5 0.559938656 14.45 0.288300595 7.44 0.554126 14.3 3.229173 0.3 95 Not AvailalYes 2022-05-18
100315 Ottawa  KIN Multifamil Multifamil: Multifamil Heated Sw Not Availa 0.290626 7.5 0.567689 15.21954 1.413941 1.180823 0.109702 Not Availal Not Availal 19.9 1.060589689 27.37 0.811039174 20.93  1.09469 28.25 25.83339 2.4 86 Not AvailalYes 2022-03-30
100341 OTTAWA KI1K Strip Mall Strip Mall Strip Mall Strip Mall Not Availa 0.864127 22,3 1.02184 27.39516 2.545094 0 0 Mot Availal Not Availal 471 2.703980581 69.78 1.915803954 49.44 2757456 71.16 52.74316 4.9 Not Availal Not AvailalNo Not Available
100356 Ottawa  KI1K Enclosed h Enclosed h Enclosed h Enclosed k Not Availa 0.589001 15.2 0.227075 6.087814 0.565576 0.882562 0.081993 Not Availal Not Availal 20.31  1.352765292 34.91 0.830026713 2142  1.39694 36.05 15.06948 1.4 Not Availal Not Availal Yes 2022-06-22
100359 Ottawa  KIN Multifamil Multifamil Multifamil Heated Sw Not Availa 0.236375 6.1 0.454151 12,17563 1.131153 1.129076 0.104895 Not Availal Not Availal 18.08  0.940464441 24,27 0.731214009 18.87 0.965264 2491 24757 23 8772021 Yes 2022-06-02
100403 Ottawa  K1P Office Office Office Office, Par Not Availa 0.651001 16.8 0.567689 15.21954 1.413941 0.309263 0.028731 0.309263 0.028731 30.04 1.795678706 46.34 1.223340025 31.57 1.854579 47.86 31.21534 29 47 Not Availal No Not Available

100406 Ottawa Office Office Office Office, Res Not Availa 0.809877 20.9 0.113538 3.043907 0.282788 0.259553 0.024113 Not Availal Not Availal 21.95 1.600378303 41.3 0.890476838 22,98 1.669353 43.08 9.68752 0.9 38 Not Availal Yes 2022-06-22
100407 Ottawa Office Office Office Food ServiNot Availa 1.061752 27.4 0340613 9.131721 0.848365 0.427427 0.039709 Not Availal Not Availal 36.31  2.435055026 62.84 1.454678002 37.54 2.47923 63,98 25.83339 2.4 8 Not Availal Yes 2022-06-22
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ONTARIO

Toronto2030 Platform

Project under the Toronto 2030 District which is part of @ member network of 22 Districts in cities across
North America working to achieve the Architecture 2030 Challenge and meet the Paris Climate
Agreement targets

Developed by CUIl'in collaboration with Ryerson University, University of Toronto, Toronto Hydro and an
Advisory Panel of building industry experts

The Toronto 2030 Platform is designed to help users:

» Understand how downtown Toronto is progressing towards reaching emissions reductions targets
* Benchmark their buildings

» Connect to conservation programs

« Commit to the District 2030 goals

7
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ONTARIO

Toronto2030 Platform —

Annual Energy Use (2017)

Energy Type

Electricity

Natural Gas

Steam (District Heat)
Deep Lake Water Cooling

Water*

Data Sources

Source

Toronto Hydro

Enbridge Inc.

Enwave Energy Corporation
Enwave Energy Corporation

City of Toronto

GHG Emissions Factor (2017)
32 grams CO,e / kWh

1874.6 grams CO,e/ m3

738 grams CO,e /b

41.3 grams CO,e/ton-h

114.4 grams CO,e / m?

* Water GHG Emissions Factor is based on the average City of Toronto emissions for water pumping and treatment and sewage pumping and treatment.

Additional Data Sources:

¢ Building Energy Models based on ASHRAE 90.1 (2004) - Sources: Jenn McArthur, Ryerson University; ASHRAE

¢ Commercial Buildings Energy Consumption Survey (2003): Sources: US Energy Information Administration; Bob Bach (conversion to Toronto climate zone)

¢ Transportation Models based on Transportation for Tomorrow Survey (2011)- Sources: Marianne Hatzopoulou, University of Toronto; Ontario Ministry of Transportation
e Energy Use and Total Floor Area for Institutional Buildings (2016) - Source: Ontario Ministry of Energy, Broader Public Sector GHG Emissions
¢ Building Age, Occupancy Type, and Total Floor Area (2017) - Source: Municipal Property Assessment Corporation

¢ Building Outlines and 3D Massing (2017) - Source: City of Toronto, Planning Division
e Address Points (2017)- Source: City of Toronto, Information & Technology Division

2
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ONTARIO

Toronto2030 Platform
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Canada Green Building Council

Disclosure Challenge

Launched in 2019 — the challenge called on real-estate leaders to publicly
disclose the performance of their Canadian building portfolio, including
available energy, GHG emissions, and water data

FIRST PHASE SECOND PHASE THIRD PHASE

5 participants 10 participants 12 participants

715 buildings 935 buildings 914 buildings

T million mZof building space 17.3 million mZof building space 17 million m?of building space

$50 billion in managed real estate assets $110 billion in managed real estate assets $110 billion in managed real estate assets

7
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Canada Green Building Council

Disclosure Challenge — Key Findings

0

. The real estate sector is ready and willing to share building

performance data.
Barriers still exist, and more so for certain building types.
Data drives emissions reductions

More jurisdictions are exploring whole-building data approaches.
Ontario already mandates energy and water reporting for some
buildings, with cities like Edmonton, Winnipeg, Ottawa, and Montreal,
and the Province of Nova Scotia exploring voluntary approaches.




Canada Green Building Council

Disclosure Challenge — Recommendations for Policy Makers

1. Implement national building energy data disclosure guidelines that
align to the Disclosure Challenge’s ask

2. Support the use of Energy Star Portfolio Manager for data collection
and benchmarking with direct connections to utility data

3. Mandate building data sharing as a prerequisite to access support
program approval

4. Develop a user-friendly system for energy efficiency and GHG
emissions intensity labelling that works for all buildings and owners




Canada Green Building Council
Disclosure Challenge — GRID

DISCLOSURE O
CHALLENGE o

e importance of data transparency in the
Canadian real estate market and 1o en: @ broader

How did they perform in 2020 ; Ll
Calendar Year? ELAN

GHG Emissions Intensity 257 buildings

ik i m

[

Total GHG Emissions 0 buildings

Show All Property Types o *
Show All Participants - ' i , 4| Site EUI 261 buildings

GREENHOUSE GASES

~

Greenhouse Gas Intensity

Iu‘lllﬂlunun-nl-ul

£ 914 out of 914 buil
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What Results Can Disclosure and
Benchmarking Bring




EUROPEAN UNION

The EU Building Stock Observatory (BSO)

Established in 2016 to provide a better understanding of the energy performance of the building sector through reliable,
consistent and comparable data and consists of:

The BSO Database:
The 250 indicators feeding into the BSO database are organized according-to-ten thematic areas:

 building stock characteristics
* building shell performance
 technical building systems

* nearly Zero-Energy Buildings
 building renovation

* energy consumption

« certification

 financing

* energy poverty

* energy market

2
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EUROPEAN UNION

The EU Building Stock Observatory (BSO)
The BSO Datamapper:

Uses maps and graphs to present indicators and allows users to compare the related information and data
between EU countries

# > EU Buildings Datamapper

2
ey
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EUROPEAN UNION

The EU Building Stock Observatory (BSO) & |

The Factsheets:

# > EU Buildings Factsheets

BSO produces both thematic and
country-specific factsheets that
address the most relevant issues
such as

- indicators and recommendations —
in relation to |mplementat|on ofEU =
buildings legislation=—

» key statistics
* analysis

= = e e + Nearly zero-energy buildings

 policy context : :' ety

<+ Building renovation

+ Energy consumption

Technical systems

all topics and
countries

laimer: The graphs below show data available in the EU Building Stock Observatory: a country not
represented only means data was not 3

Of all the energy consumed in building
Europe's residential building stock, 719
result of two elements: (i) heat dema
The EPBD (Directive 2010/31/EU), has
Article 6) asks Member States to imple
establishes minimum mandatory requi
and cooling appliances. In 2013 ecode:
811/2013; LOT 1), and for water heatd
standards are also in place for air cond
626/2011).

Switch between tabular
and graph view for each
individual section

European residential energy use

1: European residential energy use, according to functions
(2013)

Cooking: 4.72 %

Appliances: 12.08%

Lighting: 2.23 %
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UNITED STATES

Building Performance Database (BPD) - Lawrence Berkeley National
Laboratory (LBNL)

Largest dataset of information about the energy-related characteristics of
commercial and residential buildings

BPD combines, cleanses and anonymizes data collected by federal, state

and local governments, utilities, energy efficiency programs, building
owners and private companies, and makes it available to the public




UNITED STATES

Building Performance Database (BPD
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UNITED STATES

Building Performance Database (BPD)
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UNITED STATES

Building Stock Tools for Energy Analysis and Simulation - Archetypes
ComStock & ReStock - National Renewable Energy Laboratory (NREL)

Provides highly granular, bottom-up model that uses muItiPIe data sources, statistical sampling
methods, and advanced bwlqln%e_ne.rgy simulations to estimate the annual sub-hourly energy
consumption of the commercial building stock across the ‘United States.

The Commercial Buildings Energy Consumption Survey (CBECS) - U.S. Energy Information
Administration

The Commercial Buildings Energy Consumption Survey (CBECS) is a national sample survey that
collects information on the stock of U.S. commercial and institutional buildings, including their-energy-
related building characteristics and energy usage data (consumption and expenditures).

Provides microdata file that contains 6,720 records. They represent commercial buildings from the 50
States and the District of Columbia. Each record corresponds to a single responding, in-scope sampled
building. The sample represents an estimated 5.6 million total buildings in the United States.

7
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CANADA

The Open Database of Buildings (ODB) — Statistics Canada

ODB brings together 65 datasets originating from various government
sources of open data — 4.4 million records as of Feb 2019

The database aims to enhance access to a harmonized collection of
building footprints across Canada

OBJECTID Shape
1

1 Longitude Latitude CSDUID CSDNAME Data_prov Build_ID Shape_Length Shape_Area
1 Polygon -115.561757 51.18907 4815035 Banff Banff 48150350000001 16.560241 16.963528
2 Polygon -115.569331 51.171372 4815035 Banff Banff 48150350000002 87.531972 330.625531
3 Polygon -115.569616 51.178173 4815035 Banff Banff 48150350000003 104.044015 573.938947

1 Field indexed automatically by the GIS software used during processing.
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CANADA
The Open Database of Buildings (ODB) — Statistics Canada
Current Data Sources

Alberta

W BNV R W N =

. Airdrie

Banff

. Canmore

. Chestermere
. Cochrane

. Edmonton

Grande Prairie

. Lethbridge
. Strathcona County

British Columbia

B T Sy
v kW = O W

. Chilliwack
. Courtenay
. Kamloops

Kelowna
Nanaimo
New Westminster

. North Vancouver
. Prince George

. Saanich

. Squamish

. Surrey

. Vancouver

. Victoria

. Whistler

. White Rock

New Brunswick

1. Fredericton
2. Moncton
3. Saint John

Northwest
Territories

1. Yellowknife

Nova Scotia

1. Cape Breton
2. Halifax
3. Nova Scotia

Ontario

15

1. Barrie

2. Brampton
3. Brantford
4. Burlington
5.
6
7
8

Caledon

. Cambridge

. Durham Region
. Guelph

9.
10.
11.
12.
13.
14.

Hamilton
Huron County
Kingston
Kitchener
Muskoka
Newmarket

. Niagara Falls
16.
17.
18.
19.
20.
21.
22,
23.
24,
25.

Niagara Region
Norfolk County
Oakville

Ottawa

St. Catharines
Toronto
Waterloo
Waterloo Region
Welland

York Region

Quebec

. Longueuil

. Montreal

. Québec

. Repentigny

Saskatchewan

1. Regina

Rimouski
Rouyn-Noranda

. Shawinigan
. Sherbrooke
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CANADA

Building Stock Tools for Energy Analysis and Simulation

National Energy Use Database (NEUD) — National Resources Canada (NRCan)

® Download I
Open database that provides a statistical Total End-Use Sector - Energy Use Analysis
overview of Canada’s sectoral energy use 2000 2017 2018 2019
and GHG emissions as well as information on SEISET
major activities and relevant indicators influencing
y Total Energy Use (PJ) 8,042.13 9,267.73 9,612.85 9,683.24
energy use. It covers five sectors at an aggregate level: , ;
Total Energy Use without "Other"! (PJ) 7,692.18 8,812.20 9,141.56 9,221.68
Residential, Commercial / Institutional, Industrial,
Transportation and Electricity generation. il ool
Residential 1,384.44 1,479.64 1,540.65 1,536.41
Commercial/Institutional 990.30 1,151.56 1,181.00 1,203.57
Industrial 3,166.92 3,611.64 3,748.68 3,779.54
Passenger Transportation 1,275.42 1,446.05 1,497.28 1,512.20
Freight Transportation 908.94 1,152.58 1,205.08 1,219.58
Off-Road? 81.54 119.54 122.06 123.93
Agriculture 234.57 306.72 318.09 307.99

2

/ ARCHITECTURAL ENGINEERING



CANADA

Building Stock Tools for Energy Analysis and Simulation - Archetypes

Housing Technology Assessment Platform (HTAP) — National Resources
Canada (NRCan)

HTAP is a collection of data and tools that automate and extend the HOT2000
residential energy simulation tool. This platform is currently used to develop
housing reference archetypes.

Building Technology Assessment Platform (BTAP) — National Resources
Canada (NRCan)

NRCan is currently developing commercial building archetype framework,

based upon the U.S. Na_tionaIgRenewabIe Energy Laboratory’'s Openstudio
software development Kit.




CANADA VS USA

Building Stock Tools for Energy Analysis and Simulation and Archetypes

Building stock data USA Canada
Archetype data 17 10*
Open Timeseries data 59 NA
Available Open Building Data points 275 41
Building energy model Archetypes 350,000 Ongoing*
Residential archetype model files type | EnergyPlus | HOT2000
Commercial archetype model file type | EnergyPlus | EnergyPlus

archetypes for the residential sector

*NRCan currently in development of building energy model

7
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What is Possible with Accessible
Reliable Open Data and Archetypes?




EUROPEAN UNION

City Energy Analyst (CEA)

Urban simulation engine created to assess multiple energy efficiency strategies in city districts. The CEA offers
tools for the analysis of the carbon, financial and environmental benefits of the following strategies:

 Building Retrofits: Appliances and lighting, building
envelope, HVAC systems (incl. Control strategies)

* Integration of Local Energy-Seurces: renewable-and
waste-to-heat energy-sources

* Infrastructure Retrofits7-District Energy:Networks:
decentralized and centralized-thermal micro-grids and
conversion technologies

1. BUILDING 2. ON-SITE 3. INFRASTRUCTURE 4. MODIFICATIONS
RETROFIT GENERATION  RETROFITS TO URBAN FORM

* Modifications to Urban,Form: new: zoning, changes /in
occupancy and building_typology:

2
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EUROPEAN UNION

City Energy Analyst (CEA)
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UNITED STATES

CityBES: An Open Data and Computing Platform for Urban Buildings

CityBES  Start Modeling and Analysis = Urban Envircnment = District Energy  Team

@ Hide Bullding Filters
Properties Range

¥ Building Type wMedlum Retall (<=2 Floors and 1200 to 4645 m?)
W#Full Service Restaurant (<=2 Floors and >=350 m?) . o Y %, =
wlLarge Hotel (>=4 Floors and >=6000 m?) e B =] - TR G : s Building Height 1Bm
+Single Family House Ll . g T E- 2 Total Floor Area 3709 m2
~Multi Family House 5 A 3 . - v = . ‘
@Others (All the bulldings not i the categories above) — e T | % , — v Baseline Simulated Results

W Year Built

130 - 558 kWh/m?®

Simulated Retrofit Result fo
© Hide Buiding Coloring Options. a2 - \ \ £l Em"' n.z'ir"'" this building

Options

Rasult options Retrofit Savings - ECM Package 1

Site Enargy Lise Intansity Reduction

Color buildings by Site Energy Use Intensity

P

EhoW smemary B¢ All ECM Packages

AL e E

Performance of ECM Packages by Building Type =

Reduction
Unit: kWh/m?
a2
-_— 38
— 43
— 43
— 53
— 8
—
— 5
— 73
— 79 Energy Use Intensity Reduction 0 kWhin?
— 4 Source Energy Use Intensity Reduction 0 kWhim?
— 80 (1]
— Oparational GHG Emission Intensity Reduction |,

@ Medium Retail @ Small Retail @ Large Office ” . e p . p " ~
Medium Office Office
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UNITED STATES

San Francisco - Open City Models

Building Footprint Land Use Assessor Record Energy Disclosure
Data (sources) (SF GSA Technology) (SF Planning) (SF Assessor-Recorder) (SF Environment)

Parcel Number

Processing Building ID (APN)

Mapping & Integration

Master Building Dataset
(CSV, GDB file)

!

Simplify & Standardize B m— .!’f;; BEDES
| o

Intermediate Results

End products

(different formats) S Geolson Soh
p / .f ) -,
CityBES BRICR UrbanSim ESRI Apps
Applications (LBNL) ] {DOE) ] (uce) } (ESRI) J
L™ L™ ,
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UNITED STATES

‘BayREN Integrated Commercial Retrofits (BRICR)

PROVIDER

Lab Staff

Energy Program Staff

Building Owner/
Decision Maker

Contractors

Energy Program Staff

| INPUTS PROCESS OUTPUTS
BuildingSync Phase 0
Lead
Public records Identification Leads
BuildingSync Phase 1 | X \
Energy Audit
. Observe building
rogram participation attributes and Energy savi
(protected data) operations ) oplgznunit:gs
Rebate and financing .
options Proposal Preparation ] Retrofit packages
Develop measure 7
packages and
financing options )
BuildingSync Phase 2 S
[ Proposal Evaluation |
i ICP Project
Budget and constraints Development
Financing and Specification
ECMs chosen Installation
Post-installation data

Quality assurance
scope

h

{ Post-installation W

Documentation

v
-

iy —\
( Measurement and |

\ Verification !
A , S/

¥

/" Updated Building \
| Record

\ (Future Lead) /

Updated building record
(future lead)

Realized energy
savings

CUSTOMERS

Energy Program Staff

Energy Program Staff

Loan Provider

Energy Program Staff

Building Owner /
Decision Maker

PHASE O

PHASE 1

SFEW Staff

PHASE 2

Auditor

Public Records

Targeting and Proposal Tool (TPT)

(N | X

CBES Building
Sync

= - %

Audit Building
Template Sync

E - X

Audit Building
Template Sync

BUILDING DATA

al_! SEED

SEED

DATA STORAGE

R @

Building BRICR
Sync

—/l\

B B B

Baseline Measure Measure
Scenario Scenario 1 Scenarie N

Sl

X @

Bullding BRICR
Sync .

ENERGY SIMULATION
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UNITED STATES

CityBES: An Open Data and Computing Platform for Urban Buildings

o : L
. L
WP [T
3 By .,
=T H ‘u | 1
- g, ©

San Francisco

CityBES Architecture

Modeling,

Simulation,
Wﬁualizatiun

Data

Use Cases

Weather
Data

&

Database
[building technologies,

E=0

utility data, Etl:.',l

—-I-—

-~

CityGML
[3D City Models)

y

[

Simulation H CBES SDK
Engine ‘

CityBES ; :

Visualization of J

Performance

l

l

Energy
Benchmarking

PV Putentlal
Water Use

Energy Retrofit
Analysis

District Energy
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UNITED STATES

CityBES: An Open Data and Computing Platform for Urban Buildings
San Francisco. ECM Packages

Blllld]llg Type Blllldll'lg Floor area Simulated Category Name Description
Count (10°m?) annual site Gas Boil Replace existing heating system
energy use HVAC - Uas ra(c)its  with high-efficiency gas boiler
(GWh) Heating ( 1£1§UE 95) with an annual fuel utilization
Small office 143 152 28 efficiency of 95 (AFUE 95)
Medium office 99 463 79 Packaged Replgce RTU wit‘h a higher-
Small retail 233 120 33 HvAC.  Rooftop eificiency unit with reheat,

- - . Unit SEER 14. Cooling only
Medium retail 65 138 41 Cooling Upgrade includes standard controls,
Total 540 873 186 (SEER 14)  curb, and economizer.

Replace existing window glass
Replace and frame with high-
Envelope w@ndows performance windows (U-
~ Window with factor: 0.25 Btu/(h-ft>-°F),
U/SHGC SHGC: 0.18. SHGC and U-
(0.25/0.18)  factor are 30% below Title 24
values.
Install economizer for existing
HVAC - Add HVAC system (includes
- Unit: kWh/m? Economiz Economizer temperature sensors, damper
er motors, motor controls, and
dampers).
Replace existing lighting with
ﬁ;ﬁﬁge LEDs at 6.5 W/m? [2.4
Lighting %, T en Btu/h/ft?]. LEDs consume less
(0.6 W/ 1) power and last longer than

fluorescent lamps.

\' Associated EUI

7
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UNITED STATES

CityBES: An Open Data and Computing Platform for Urban Buildings

San Francisco

sy
[\*]

[e2]

E-N

Percentage of buildings (%)

]

o

10 20

il

30 50

Site energy saving percentage (%)

Replace lighting with LED (0.6W/sf)

Add Economizer

Replace windows with U/SHGC (0.25/0.18)
Packaged Rooftop Unit Upgrade (SEER 14)
Gas Boiler Upgrade (AFUE 95)

Add Economizer + LED lighting

All

® medium office ® small off

GHG Reduction (Metric Tons)

[ Il

[

[ H

I

I

j——— o

1] 5000 10000 15000 20000 25000
ice B medium retail small retail

Further Analysis

Replace lighting with LED (0.6W/sf)

Add Economizer

Replace windows with U/SHGC (0.25/0.18)
Packaged Rooftop Unit Upgrade (SEER 14)
Gas Boiler Upgrade (AFUE 95)

Add Economizer + LED lighting

All

® medium office

Replace lighting with LED (0.6W/sf)

Add Economizer

Replace windows with U/SHGC (0.25/0.18)
Packaged Rooftop Unit Upgrade (SEER 14)
Gas Boiler Upgrade (AFUE 95)

Add Economizer + LED lighting

All

m small office

Annual Site Energy Savings (10°Btu)

0 50 100 150 200 250

medium retail small retail

Simple Payback Year

N 26

H2s

. 20.6
A 614
A 54.6

N 27
I 128
0 10 20 30 40 50 60 70
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UNITED STATES

CityBES: An Open Data and Computing Platform for Urban Buildings

CityBES Start District Bulldings Benchmarking Retrofit Scenarios Renewables Simulate Team

Benchmarking with DOE Building Performance Database

Select a City to Compare With All US Cities v
B Hide Buiking Coloring Options
Parameter Options. There are 83503 matching buildings in DOE Building Performance Database.
: = : ALY There are 522 buildings in CityBES with measured Site Energy Use Intensity.
- - - i - Measured Site EUI Benchmarking =
: ] %) ; . : 25
. - L] L
@ ~
@ 20 N
t
£
5 15
a
S 10
£
i}
__mQ M\;@ ){\L‘Q o & G'\Q ﬁ;\;be' cPD-Q ) ,\:9 .‘\\Q ) I\'IG ‘\\"9 ) ’\@ ‘\\L‘Q ) ,\\oe ‘\\".Q . & ‘\\D.Q .7\3.3
5 < < ¢ 5 B & - o8 o S & & o 5
Site EUI (kBtu/sgft/year)
@ AllUS Cities @ All US Cities Median @ Target Buildings @ Targer Buildings Median

Visualizing Building Energy from City Ordinance Viewing Benchmark Perfarmance of City Buildings
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UNITED STATES

CityBES: An Open Data and Computing Platform for Urban Buildings

CityBES  Start District Buildings Benchmarking Retrofit Scenarios m District Energy Simulaste  Team cityses  Start BEERESIIINIE EBenchmarking  Retrofit Scenarios  Renewables  District Energy  Simulate  Team

Renewables: Photovoltaic (PV)

| Parameter

This feature estimate the energy generation of the photovoltail energy systems
Please specify the area for PV and modify the parameters of a PV module in the following panels

Result options.

n i - Color buildings by
Parameters of a PV module (Available from manufacturer's specifications)

Show summary by
Cell Type CrystallineSilicon v
Number of cells in a module 50
Current at maximum power (A) 7.5
Voltage at maximum power (V) 30 Module
Array
Short circuit current (A) 8.3 Fig. Illustration of 2 PV system: Cell=>Module=>Array
Open circuit voltage (V) 36.4
Area of the PV module (m?) 1.85
Area for PV
PV Generated Energy
Percentage of roof area for PV (90) 60 .
Unit: kWwh [ m?{roof
area)
Tilt angle from horizontal (degree) 31.8
Orientation South v

Click the Calculate Photovoltaic Potential button below to start the simulation

Calculate Photovoltaic Potential

Evaluating the photovoltaic potential of 8,665 buildings in Northeast San Francisco
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CANADA

Canadian Energy End-use Mapping (CEE Map)

Project is to develop an online map containing building energy end-use and efficiency
opportunities and associated data

Initiated in 2019 and is ongoing in 2023

Two main collaborators are the City of Kelowna, British Columbia and Fortis Gas and Electric
The project prioritizes two use cases:

« Municipal housing retrofit program planning

. Utitlity ckonservation planning and offsetting capital costs along transmission and distribution
networks

2
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CANADA

Building Energy Mapping and Analytics Concept Development Study (BEMA CDS)
BEMA CDS was conducted in support of CEE MAP and because

“Mapping and analysis of the energy consumption of buildings is currently undertaken
In Canada by local municipalities, energy utilities, and federal agencies independently

and for various purposes and across different scales.

These groups derive energy usage using many different sources and methods, yet
fundamentally the data are the same: understanding of the building stock—the
numbers, floor areas, and other characteristics of various building archetypes and
how they impact energy usage.

Despite this (_:om_monalitK, there is little to no coordination between these groups,
resulting in differing methodologies, duplication of effort, lost energy savings, and lost

opportunities for decarbonization, climate change mitigation, and climate resilience.”




CANADA

BEMA CDS - Challenges in Advancing Building Energy Analysis
« Utility perspective on conservation, demand side management, regulation is underrepresented in the responses.

» Lack of awareness among stakeholders and building professionals of the potential for mapping and spatial data analytics to facilitate
the transition to a low-carbon built environment.

« Data access and sharing issues include availability, privacy, confidentiality, propriety.
» Repetitive non-standardized methods are applied to collection, exchange, integration of datasets.

« Data SOléllrcet methods and confidence are wide ranging and poorly documented, variously measured, modeled, inferred, estimated,
assumed, etc.

» Lack of access to retrofit cost estimates presents a barrier to deriving benefits from energy mapping and modeling data.
» Lack of an overall data framework prevents connecting the scale and resolution of spatial data to particular use scenarios

» It remains a challenge to connect archetyping methods (clustering / classification) with different use case scenarios
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CANADA

BEMA CDS - Identified Opportunities

» Data access technologies that account for privacy, confidentiality, anonymity, e.g. enclave processing,
anonymization by aggregation + noise injection (differential privacy)

» Adaptive classification and archetyping based on sample modeling
» National systems for consistent energy data at multiple scales

« Data sharing policies and standards organized to support critical use cases and stakeholders, e.g.
federation contracts, mandated reporting.

» National building data layer for comprehensive analysis of building types, energy performance, retrofit
/ upgrade technologies, costs, and benefits.

« Community-utility cooperation facilitated by regional/national authority to understand opportunities
/costs / benefits of new technologies and energy sources, €.g. renewables
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CANADA

Concordia University CERC CEE Map Project Contribution

CERC contributed to the CEE Map with its project to create a basis of
knowledge on key topics, characterize data workflows and perform
selected data cleaning and integration tasks

The work done by CERC primarily supported the development of the CEE
Map prototype for Kelowna BC with findings shared with related initiatives

such as the BEMA-CDS




CANADA

Concordia University CERC CEE Map Project Contribution

Workflow

@ Permit Dataset

; E BC Assessment
= Dataset

=4 ccobee Dataset

g HTAP Library

Building permit data
processing

Heating permit data
processing

Housing stock
@ classification

Setpoint temperature
and occupancy

Current research outcome

Housing data
refinement
(on ModelCity)

Integration and
mapping results

Building energy
data refinement

Future works

Estimated archetype
consumption

HOTI000

Online energy
mapping and
visualization of
estimated
_consumption
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CANADA

Concordia University CERC CEE Map Project Contribution

Permit dataset

Data organization and filiration based
on permit types

WO rkfl OW Building permit data processing Heating permit data processing
Multilevel data classification . l .
cod tewt toraT Text mining and data labeling

Class purging and labeling Identifying keywords based on

work description

Mapping of processed permit data
with ModelCity dataset

Consolidation and analysis of the integrated dataset

Building energy data Urban building dataset
recommendation refinement
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CANADA

Concordia University CERC CEE Map Project Contribution

Model City Infrastructure (MCI) is an analysis tool developed in 2020 to assist Kelowna staff, Council
and the public as they consider the long-term infrastructure implications of land use decisions

ARCHITECTURAL ENGINEERING



CANADA
Concordia University CERC CEE Map Project Contribution
Mapping model city data and heating permit results

esthank

Second priority of dwellings ' = *\:;i"' .
for heating system retrofit : ';;,";.-”'"' By &
[ ] T erp—

Future development areas LA Non residehtial L___ | City botndary
more than 2 acre




CANADA

Concordia University CERC CEE Map Project Contribution — Recommendations from the Study

« Use standard terminology to collect and maintain datasets on buildings and their attributes sBecific to ene_rgy performance.
Expl?tr)efexi%tlng data dictionaries such as Building Energy Data Exchange Specification (BEDES) and Building Smart (Building
mart) for this purpose

» Collect and maintain building attributes in Model City at the building level, enablingf_ aggfregatio_n to the parcel level. Currentl
unique IDs are assigned at the parcel scale (KID). Assess the value and applicability of adopting the unique numeric identifiers
assigned to buildings by Statistics Canada in the Open Database of Buildings (ODB)

» Collect and maintain heating and building permit data systematically using digital geo-referenced mobile applications
* Increase the fidelity of heating permit data collection by defining additional attributes to be collected

. I\P/Iroa/icileCI_’,:aaI-time integration between the issued permits and the major datasets containing building information, such as
odel City

 Integrate data on furnace and hot water tank replacements from other related sources to fill the missing work descriptions and
support improved targeting of candidate dwellings for mechanical system replacements.
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Canada - Challenges and
Recommendations




CANADA

What are the challenges for Canada's open data regarding Building Energy Usage and GHG
Emissions?

 Limited data availability: There is often a lack of consistent, comprehensive data on building energy
use and GHG emissions available to the public

« Data quality: There may be concerns about the accuracy and completeness of the data that is
available, which can limit its usefulness

« Data security and privacy: There is a need to balance the need for open data with the need to protect
sensitive information and the privacy of individuals

» Legal and policy barriers: There may be legal and policy barriers that prevent the release of certain
types of data, or that make it difficult for people to access and use the data that is available

 Limited resources: There may be limited resources available to maintain and update open data
portals and platforms, which can make it difficult to keep the data current and relevant
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CANADA

Recommendations
* Implement and enforce national building energy data disclosure guidelines

» Energy Star Portfolio Manager for data collection and benchmarking with direct
connections to utility data

 Mandate building data sharing as a prerequisite to access support program
approval

* Develop or adopt data exchange standards for energy auditing and
benchmarking

» Maintain a consistent, accessible and queryable Open Building Stock
Performance Database for Canada with relevant energy related fields




We’d Love to Hear From You.

Contact us at:

info@Qsysconverge.com

416 920 4274



mailto:info@sysconverge.com
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