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A M
essage from

 the President
The U

niversity of Toronto’s Low
-C

arbon A
ction P

lan, 
2019-2024 is the result of diligent w

ork from
 staff in 

operations across all three cam
puses and outlines 

the U
niversity of Toronto’s am

bitious plan to m
eet our 

clim
ate change com

m
itm

ents. Last year, U
 of T joined 

the U
niversity C

lim
ate C

hange C
oalition (U

C
3), a 

group of leading N
orth A

m
erican research institutions 

dedicated to accelerating the reduction of greenhouse 
gas (G

H
G

) em
issions. A

s part of the coalition, and 
under a 2015 agreem

ent w
ith the P

rovince of O
ntario, 

U
 of T has set an im

pressive goal: to reduce G
H

G
 

em
issions by 37 per cent from

 1990 levels by the 
year 2030. W

e are also developing program
m

ing to 
engage the Toronto area com

m
unity to galvanize local, 

regional, and national action on clim
ate change. 

O
perating in an urban setting w

ith cold w
inters and 

hot, hum
id sum

m
ers presents unique operational 

challenges. B
alancing the needs of a large research 

intensive institution w
hile designing and fostering 

spaces that prom
ote sustainability is no sm

all feat. 
A

s indicated in this report, to m
eet our goal w

e w
ill 

im
plem

ent strategies that m
ake our existing spaces 

m
ore ef! cient, build to am

bitious energy perform
ance 

standards, and seek out innovative solutions to rem
ove 

carbon from
 our three cam

puses. 

In fact, efforts are already w
ell underw

ay. In 2018, 
w

e designed and developed a series of projects to 
reduce G

H
G

 levels; using the capture of exhaust heat 
from

 our m
ain stack; sm

art building controls; high 
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ef! ciency boilers; ground source heat pum
ps; and 

solar energy. These actions are expected to reduce 
8,600 tonnes of eC

O
2  em

issions. 

U
 of T’s dedication to reducing G

H
G

 em
issions 

signi! cantly draw
s from

 our recognition that 
universities have a crucial role in m

eeting the urgent 
challenge of clim

ate change. W
e have an outstanding 

record w
hen it com

es to both research in the ! eld 
and carbon reduction efforts on our cam

puses, and 
w

e look forw
ard to building on that foundation to 

m
axim

ize our positive im
pact.

O
n behalf of the U

niversity of Toronto, I extend 
congratulations on the developm

ent of the Low
-

C
arbon A

ction P
lan, and I thank the dedicated team

 at 
U

niversity O
perations for their leadership, hard w

ork 
and creativity in responding to the pressing challenge 
of clim

ate change. 

Sincerely,

M
eric S. Gertler

P
resident

Traditional Land 
Acknow

ledgm
ent 

W
e w

ish to acknow
ledge this land on w

hich the 
U

niversity of Toronto operates. For thousands 
of years it has been the traditional land of the 
H

uron-W
endat, the Seneca, and m

ost recently, 
the M

ississaugas of the C
redit R

iver. Today, 
this m

eeting place is still the hom
e to m

any 
Indigenous people from

 across Turtle Island and 
w

e are grateful to have the opportunity to w
ork 

on this land.
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A M
essage from

 Chief 
O

perating O
f! cer, Property 

Services &
 Sustainability

The U
niversity of Toronto is taking action 

to m
eet the challenge of clim

ate change. 
W

e have set a 2030 goal to reduce 
greenhouse gas em

issions across our 
three cam

puses by 37 per cent from
 

1990 levels.

W
e have been w

orking hard to balance 
the needs of a grow

ing, research-
intensive institution, to design spaces 
that prom

ote w
ell-being, and to reduce 

our energy consum
ption. W

ith an 
increase in student population and 
building area, the U

niversity has low
ered 

its carbon and energy intensity over the 
last tw

o decades.

A
chieving our 2030 goal requires a 

diverse m
ix of strategies and solutions 

that w
e w

ill im
plem

ent across our 
cam

puses. W
e w

ill im
prove pow

er and 
therm

al production, distribute energy 
m

ore ef! ciently, and reduce energy 
consum

ption. W
e w

ill also collaborate 
w

ith our brilliant faculty and students to 
foster innovative solutions in-house.

Sustainability and continuous 
im

provem
ent are em

bedded in the fabric 
of U

niversity of Toronto operations. W
e 

create sm
art, resilient, and w

elcom
ing 

spaces for our students, faculty and 
staff. C

lim
ate change is one of our 

society’s m
ost im

portant challenges, and 
w

e believe w
e have the plan, the people, 

the expertise, and the drive to achieve 
our low

-carbon goal and im
prove the 

w
ell-being of our com

m
unity.

R
on Saporta

C
hief O

perating O
f! cer

P
roperty Services &

 Sustainability

Acknow
ledgem

ents
O

ur Tri-C
am

pus Sustainability B
oard w

orks to effectively 
em

bed sustainability into the fabric of U
niversity of 

Toronto’s operations. Thank you to the m
em

bers of 
the Tri-C

am
pus Sustainability B

oard and associates 
for m

aking our Low
-C

arbon A
ction P

lan (2019-2024) 
possible. The team

 w
ill play a crucial role in executing 

and advancing initiatives described in this docum
ent to 

achieve our low
-carbon com

m
itm

ent. 

Facilities and Services, 
O

perations &
 R

eal Estate Partnerships 
R

on Saporta
P

aul Leitch  
G

ordon R
obins 

R
adu C

iotirca
K

evin Leong
D

ione D
ias 

A
driana D

ossena
Jennifer P

uskar 

U
niversity Planning D

esign and C
onstruction, 

O
perations &

 R
eal Estate Partnerships

G
ilbert D

elgado
C

hristine B
urke

A
dam

 Trotter

U
niversity of Toronto M

ississauga 
Saher Fazilat
A

hm
ed A

zhari
C

helsea D
alton

U
niversity of Toronto Scarborough

A
ndrew

 A
rifuzzam

an
Jeff M

iller
Tim

 Lang
D

eepal P
atel

Faculty
B

ryan K
arney

John R
obinson

K
ey D

e! nitions
Carbon C

arbon is referred to throughout this plan as the 
carbon dioxide equivalent, unless otherw

ise stated.

Carbon capture (and storage) A
 m

ethod for trapping carbon 
dioxide (C

O
2 ) em

issions thereby preventing the C
O

2  from
 

entering the atm
osphere.

Carbon dioxide equivalent (eCO
2 ) A

 standard unit for 
m

easuring and com
paring carbon footprints. Each 

greenhouse gas has a different global w
arm

ing potential 
(G

W
P

) and persists for a different length of tim
e in the 

atm
osphere. eC

O
2  expresses the im

pact of different G
H

G
s in 

term
s of the am

ount of C
O

2  that w
ould have the equivalent 

G
W

P. 

G
H

G
 intensity (or carbon intensity) The rate of G

H
G

s or 
carbon em

itted relative to a speci! c unit or activity. For 
exam

ple: eC
O

2  em
itted per square m

eter of building " oor 
space. 

Energy intensity The rate of energy used relative to a 
speci! c unit or activity. For exam

ple: energy used for 

heating, cooling, or lighting per square m
eter of building 

" oor space.

G
reenhouse G

as (G
H

G
) G

ases that trap heat in the 
atm

osphere, for exam
ple, carbon dioxide (C

O
2 ). These gases 

differ on how
 long they stay in the atm

osphere and how
 

strongly they im
pact the atm

osphere.

G
ross Square M

etres (G
SM

) The sum
 of all " oor areas 

w
ithin the outside faces of exterior w

alls. 

Scope 1, 2, 3
em

issions A
n organization’s greenhouse gas 

em
issions can be classi! ed into three categories: Scope 1 

em
issions are direct em

issions from
 sources that are ow

ned 
or controlled by the organization, like the burning of natural 
gas to generate steam

 for heating and cooling. Scope 2 
em

issions are indirect em
issions from

 the generation of 
purchased energy, like purchasing and consum

ing electricity 
from

 a utility provider. Scope 3 em
issions are indirect 

em
issions (not included in scope 2) that occur in the value 

chain of the organization, such as em
issions associated w

ith 
travel. Scope 3 is not covered in this docum

ent.
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2018 Facts &
 Figures

Avoided over $30 m
illion in utilities costs.

B
uilding on a H

istory of 
Excellence 

The U
niversity of Toronto holds a strong 

record of operational sustainability, including 
som

e of the follow
ing achievem

ents: 

W
ho W

e Are: O
ne School, Three Cam

puses

Staff

Faculty 90,077 

14,434

7,198

1827
Year Established

266
B

uildings

1,790,704
G

ross square m
eters (" oor space)

G
rad and U

ndergrad 
Students

Librarians

Aw
arded Canada’s G

reenest Em
ployer 

6 tim
es. C

anada’s G
reenest Em

ployer 
is an editorial com

petition organized by 
the C

anada’s Top 100 Em
ployers project. 

This special designation recognizes the 
em

ployers that lead the nation in creating a 
culture of environm

ental aw
areness in their 

organizations.

155

$8.5M
 green revolving fund —

 one of the 
largest in N

orth A
m

erica, providing funding 
for signi! cant energy reduction projects and 
building retro! ts.

100+ years of district energy. W
e currently 

produce m
ore than 80 per cent of our 

heating and 20 per cent of our electricity 
needs for our dow

ntow
n Toronto cam

pus.

D
edicated St. G

eorge cam
pus projects 

from
 2009/10 to 2018/19 have:

1st post-secondary institution in C
anada to 

have an on-site em
bedded Energy M

anager.

Achieved a reduction of m
ore than 55 

thousand tonnes of equivalent carbon dioxide 
(eC

O
2 ) em

issions.

Saved over 1.25 billion litres of w
ater 

(equivalent to 500 O
lym

pic-size pools).

In 2017, w
e created the Com

m
ittee on 

the Environm
ent, Clim

ate Change and 
Sustainability. Its m

andate is to identify 
w

ays to advance the U
niversity’s contribution 

to sustainability and m
eeting the challenge 

of clim
ate change, w

ith a particular focus 
on research and innovation, teaching, and 
U

niversity operations.
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O
ur Com

m
itm

ent

“The U
niversity of Toronto has 

set a goal to advance tow
ards a 

37%
 reduction in greenhouse gas 

em
issions by 2030, from

 a 1990 
level baseline.” 

U
TM

 bridge pond 
Credit: R

andy Landicho

O
ur university has a long-standing com

m
itm

ent 
to operational sustainability and environm

ental 
stew

ardship that continues to grow
 in m

om
entum

. 
In 2018, the U

niversity of Toronto joined the 
U

niversity C
lim

ate C
hange C

oalition (U
C

3); a 
group of leading research universities in N

orth 

A
m

erica com
m

itted to reducing greenhouse gas 
(G

H
G

) em
issions on their ow

n cam
puses and in 

their com
m

unities. In line w
ith this com

m
itm

ent, 
the U

niversity of Toronto set a goal to reduce G
H

G
 

em
issions 37 per cent by 2030, below

 a 1990 
baseline level.

Scott M
abury 

Vice-P
resident, O

perations and 
R

eal Estate P
artnerships 

_ Scott M
abury 
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ydro, H
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urchased utilities and G
SM

 data include all 3 cam
puses, federated colleges, and external entities for 

scope 1 &
 2 em

issions. 

W
here w

e are in 2019 

In the last tw
o decades, all three U

niversity of Toronto cam
puses have 

undergone im
m

ense grow
th—

both in student enrollm
ent and building 

space. Even w
ith this grow

th, w
e have reduced our G

H
G

 em
issions and 

energy consum
ption (per capita and per gross square m

eter*).

The chart above show
s how

 w
e have been reducing total scope 1 and 2 G

H
G

 em
issions and w

here w
e 

need to be to m
eet our 2030 reduction goal. The gap from

 w
here w

e are now
 to w

here w
e need to be 

in 2030 is being addressed by our reduction plans and projects, m
any of w

hich are described in the 
follow

ing pages. 

U
niversity of Toronto: 

Tri-Cam
pus Total Scope 1 + 2 eCO

2  Em
issions**

B
reakdow

n of G
H

G
 Em

issions 
by Cam

pus

O
perating one of the w

orld’s top research-intensive 
universities is an im

m
ense task. In 2017-2018, U

 of T 
em

itted 114,265 tonnes of eC
O

2  (carbon dioxide 
equivalents) for all operated or ow

ned assets. The 
dow

ntow
n U

niversity of Toronto St. G
eorge cam

pus 
(St. G

eorge) is the largest cam
pus in size and student 

population and represented 83 per cent of those 
em

issions. U
niversity of Toronto M

ississauga (U
TM

) 
accounted for 9 per cent and U

niversity of Toronto 
Scarborough (U

TSC
) 8 per cent. 

eC
O

2  Tonnes
G

H
G

 tonnes / G
SM

W
e use a lot of energy at

U
 of T for lighting, com

fort, teaching, 
research, and equipm

ent. W
hat 

factors in" uence our energy use?

Size—
W

e are big. U
 of T has 

three cam
puses w

ith 266 
buildings—

1,790,704 gross square 
m

etres of building " oor space. 

Age—
W

e’ve been around for a w
hile. 

M
any of the buildings at U

 of T’s 
dow

ntow
n St. G

eorge cam
pus are over 

80 years old, and use m
ore heating 

and cooling than new
er buildings. 

Existing building stock is a large 
contributor to our G

H
G

 em
issions. 

Clim
ate—

W
e live in a clim

ate of 
extrem

es. Toronto has hot, hum
id 

sum
m

ers and cold, w
indy w

inters, 
w

hich m
eans w

e need m
ore heating 

and cooling for com
fort. 

Activities—
W

e do research. A
 lot 

of it. U
 of T is a research-intensive 

university w
ith m

any laboratories, 
w

hich require m
ore energy than of! ces 

or classroom
s. 

D
istribution—

W
e purchase, convert, 

and distribute energy (steam
, hot 

w
ater, chilled w

ater, and electricity) 
to buildings on our cam

puses and in 
som

e cases, off-cam
pus sites as w

ell.

O
ur Plan

114,265 

Total Scope 1 + 2 Em
issions (Tonnes eC

O
2 )

A
nticipated G

row
th

2030 G
H

G
 Intensity G

oal
(32kg G

H
G

 intensity goal explained on page 26)
G

H
G

 Intensity (eC
O

2 Tonnes / G
SM

)
2030 Total Scope 1 + 2 G

oal
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In 1990, U
 of T em

itted 116,959 tonnes of eC
O

2 . 
To reach our 2030 reduction goal of 37 per cent 
from

 our 1990 baseline, w
e w

ill need to reduce 
our annual em

issions to below
 73,684 tonnes 

eC
O

2 . The “R
educing O

ur Footprint” diagram
 

below
 illustrates our 2018 year-end starting point, 

w
here w

e plan to be after this 5 year plan, and 
our 2030 goal. W

here w
e project to be includes 

our 2019-2024 target G
H

G
 reductions (yellow

 
boxes outlined in this plan), and accounts for 
sm

art grow
th across our cam

puses.
PR

O
D

U
CE

Clean Energy &
 

Carbon Capture

D
ISTR

IB
U

TE

Ef! cient 
D

istribution

CO
N

SU
M

E

R
educed 

Consum
ption

W
e w

ill optim
ize how

 w
e produce, 

distribute, and consum
e electricity 

and natural gas on our cam
puses.

114,265 
tonnes

85,223
tonnes

73,684
tonnes

R
educing O

ur Footprint

2018 

N
ow

2024
2030

G
oal

W
here w

e project to be

W
e have developed a ! ve-year plan (2019-2024) to im

plem
ent carbon reduction strategies across our 

cam
puses. To m

eet our 2030 G
H

G
 target, w

e w
ill focus on optim

izing how
 w

e produce, distribute, and 
consum

e electricity and natural gas. These efforts w
ill result in substantial energy and G

H
G

 reductions 
w

hile im
proving com

fort. This docum
ent details som

e of the strategies and projects w
e are pursuing over 

the next ! ve years. All target G
H

G
 reductions in this plan represent future projects and savings. Total target 

G
H

G
 reductions in the yellow

 boxes represent the sum
 of the projects described in each section.   

H
ow

 w
e plan to achieve our goal

2019 G
reenhouse G

as Cam
pus 

R
etro! ts Program

 (G
G

R
P)

In 2018-19, the U
niversity of Toronto com

pleted m
ajor 

projects aim
ed at reducing current and future greenhouse 

gas em
issions across its three cam

puses. W
e com

bined 
support leveraged from

 the provincial governm
ent w

ith 
our ow

n investm
ents to com

plete projects ranging from
 

rooftop solar system
s to ground source heat pum

ps. 
These projects represent over $50 m

illion in investm
ent 

and m
ore than 8,600 tonnes in annual G

H
G

 em
ission 

reductions. M
eeting these tight project schedules con! rm

s 
our capacity and ability to develop and im

plem
ent high 

perform
ing energy and carbon reduction projects w

ith 
tim

ely ef! ciency.

Total Target G
H

G
 

R
eduction =8,600

Tonnes eCO
2 / year

O
ur Plan

W
here w

e need to be in 2030
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St. G
eorge 

G
eoexchange D

iagram

G
eoexchange 

G
eoexchange system

s use the 
heating and cooling properties 
of the earth to regulate building 
tem

perature. D
uring the w

inter, the 
ground is w

arm
er than the outside 

air tem
perature. This ground heat 

is transferred by " uid circulating 
in the deep vertical pipes of the 
geoexchange system

 and distributed 
to buildings for heating. In the 
sum

m
er this process is reversed—

 
heat from

 the buildings is transferred 
to the ground (and used the follow

ing 
w

inter). A
ll of this is pow

ered using 
low

-carbon electricity.

To m
eet our G

H
G

 reduction target, w
e w

ill reduce 
the use of natural gas and use cleaner energy 
along w

ith strategies to capture carbon. In the 
next ! ve years, w

e plan to increase the energy w
e 

generate on cam
puses from

 renew
able sources 

such as solar and geoexchange technologies. 
C

om
bined w

ith energy recovery, high 

perform
ance building designs, and optim

ization 
of existing facilities, these low

-carbon solutions 
w

ill guide us to m
eeting our target. Further to 

this, our operations staff are collaborating w
ith 

U
 of T’s w

orld-class researchers to develop new
 

m
ethods of capturing carbon to convert C

O
2  into 

useable feedstock.

W
e w

ill increase our 
use of low

-carbon 
energy sources for 
heating and cooling.

St. G
eorge G

eoexchange
Credit: M

uhanad Sidek

Produce: Clean Energy &
 Carbon Capture
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The U
TM

 Science B
uilding w

ill be one of the 
m

ost energy-ef! cient biological and chem
ical 

research laboratory buildings in the w
orld—

m
odelled to use 65 per cent less energy than a 

conventional building. The geoexchange system
 

w
ill provide 60 per cent of the heating and 

cooling for the building.

St. G
eorge: G

eoexchange on
Front Cam

pus
U

TM
: N

ew
 Science B

uilding
G

eoexchange
U

TSC: G
eoexchange Phase 2 

on South Cam
pus

Tonnes eCO2/ year

This proposed geoexchange system
 w

ill build on 
the existing system

 serving the U
TSC

 Science 
B

uilding on the South C
am

pus that currently 
provides an installed rated capacity of 1,115 kW

 
for heating and supplanting natural gas-based 
heating. P

lans are also underw
ay at U

TSC
 for a 

N
orth C

am
pus distributed energy system

. Target 
G

H
G

 reductions for these new
 projects are 315 

and 290 tonnes eC
O

2  respectively.  

Total Target G
H

G
 

R
eduction from

 
G

eoexchange =16,465

605
Tonnes eCO

2 / year

860
Tonnes eCO

2 / year

15,000
Tonnes eCO

2 / year

Target G
H

G
 R

eduction =

For the proposed St. G
eorge geoexchange 

project, over 350 deep boreholes w
ill be drilled 

under Front C
am

pus, creating C
anada’s largest 

know
n ground source heat pum

p in an urban 
setting. The low

-carbon, electric heat pum
ps 

w
ill be used to produce heating for buildings 

around K
ing’s C

ollege C
ircle. These buildings are 

currently heated by natural gas, a high-carbon 
fuel, and w

ill be renovated to fully attain the 
bene! ts of the geoexchange energy. 

Produce: Clean Energy &
 Carbon Capture
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Carbon Capture, Sequestration and U
se: Collaborating 

w
ith O

ur Innovative R
esearchers 

Total Target G
H

G
 

R
eduction 

from
 Solar =

D
oubling O

ur R
enew

able Solar Energy 

• 
W

e w
ill double the solar capacity on 

our dow
ntow

n cam
pus

• 
W

e w
ill increase the use of solar energy 

to heat w
ater for pools and show

ers

In addition to reducing G
H

G
 em

issions, the 
university is testing and im

plem
enting innovative 

m
ethods for carbon capture, sequestration, and 

use. Exam
ples of U

 of T academ
ic team

s w
orking 

w
ith U

 of T operations to capture and use carbon, 
and apply research to real w

orld conditions are 
described below

. 

P
rofessor D

avid Sinton, P
rofessor Ted Sargent, 

and the C
arbon Electrocatalytic R

ecycling Toronto 
(C

ER
T) team

 are developing and scaling a system
 

that uses solar-pow
ered electricity to process 

w
ater and C

O
2  into ethylene feedstocks—

the raw
 

m
aterial m

ost used to create petrochem
icals. The 

C
ER

T team
 is collaborating w

ith U
 of T to scale 

up technologies that capture and re-purpose C
O

2 

into valuable ethylene and ethanol feedstocks 
used around the w

orld. 

U
 of T Carbon Electrocatalytic R

ecycling Toronto 
(CER

T) team
, w

orking under the supervision of 
Professor D

avid Sinton and Professor Ted Sargent

P
rofessor G

eoffrey O
zin and the Solar Fuels 

team
 are w

orking to turn C
O

2  into biofuels using 
renew

able solar energy to split the hydrogen 
out of w

ater. U
sing their com

bination of 
photocatalytic technologies and expertise, they 
are w

orking tow
ard a w

ay to take carbon out of 
the boiler exhaust and convert it into valuable 
biodiesels that w

ould norm
ally com

e from
 

petroleum
 feedstocks. 

These and other gam
e-changing solutions are 

being developed here w
ith the assistance of 

our operations staff. The objective is to help 
us reduce our em

issions and to get these 
technologies from

 the labs to a com
m

ercial 
setting.

200
Tonnes eCO

2 / year

Solar Energy 

H
arnessing solar pow

er w
ill enable the university 

to reduce the use of electricity from
 the grid, and 

gas-heated hot w
ater. In addition to the solar 

capacity already at U
 of T, new

 solar panels w
ill be 

installed across our three cam
puses to reduce the 

am
ount of G

H
G

s that w
ould have been produced 

from
 purchased electricity or natural gas. 

Produce: Clean Energy &
 Carbon Capture

Exam
 Centre Solar Installation St. G

eroge
Credit: Jing Tey
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W
e w

ill im
prove the efficiency 

of our energy distribution 
system

s, reduce losses, 
m

axim
ize heat recovery, and 

distribute m
ore low

-carbon 
heating and cooling energy on 

our cam
puses.

D
istrict Energy 

System
 Ef! ciencies 

D
istribute:

Ef! cient D
istribution

U
TSC hot w

ater distribution
Credit: D

eepal Patel

The U
niversity of Toronto has over a century of 

innovation w
ith district energy system

s. For exam
ple, 

the district energy system
 on the St. G

eorge cam
pus 

w
as established in 1912! A

t St. G
eorge, the C

entral 
P

lant distributes electricity and steam
 to buildings 

on-cam
pus and off-cam

pus sites such as the R
oyal 

O
ntario M

useum
 and G

ardiner M
useum

. The C
entral 

P
lant uses natural gas to m

ake steam
 and electricity, 

w
hich is a m

ore ef! cient w
ay to distribute 

energy than placing boilers in every building 
or connecting directly to the electricity grid. 
W

e plan to reduce the use of natural gas 
through conservation, optim

ization, and 
sw

itching from
 steam

 to low
-tem

perature 
w

ater through the use of geoexchange and 
energy recovery.
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2,260Tonnes eCO
2 / year

The exhaust system
 collects heat in the stack 

at the C
entral P

lant and converts it to hot w
ater 

for heating buildings. This captured w
aste 

heat is considered zero increm
ental carbon, as 

additional natural gas is not used to heat the 

Total Target G
H

G
 

R
eduction from

 
D

istribution 
Im

provem
ents = 

St. G
eorge: W

aste H
eat 

R
ecovery and U

se

w
ater. W

e are increasing our heat recovery by 
expanding the system

 to capture even m
ore heat 

that w
ould have otherw

ise been w
asted. W

e w
ill 

retro! t the heating system
s that are currently 

steam
-heated in order to increase the use of 

recovered heat.

2,000
Tonnes eCO

2 / year

*W
hen fully im

plem
ented, heat recovery 

from
 the St. G

eorge C
entral P

lant allow
s for 

additional reductions as m
ore buildings are 

m
odi! ed and equipped to use this kind of heat. 

Target 
G

H
G

 R
eduction =

St. G
eorge Central Plant steam

 tunnels 
Credit: Pratik B

assi

D
istribute:

Ef! cient D
istribution

U
TSC Science W

ing, Credit: K
en Jones

260
Tonnes eCO

2 / year

Target G
H

G
 

R
eduction =

The U
niversity of Toronto Scarborough is 

continuing to convert cam
pus building heating 

system
s from

 steam
 to hot w

ater. B
uilding on 

renovations on the original Science W
ing building, 

U
TSC

 w
ill continue to convert heating system

s in 

the H
um

anities W
ing, including the installation 

of high-ef! ciency boilers and ground source 
heat pum

ps. C
om

bined w
ith im

proved delivery 
and controls, the new

 system
 w

ill result in better 
com

fort and substantially low
er G

H
G

 em
issions.

U
TSC: South Cam

pus Steam
 to 

H
ot W

ater Conversion Phase 2 

*
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W
e w

ill reduce energy 
consum

ption in our existing 
and new

 buildings through 
retrofits, building system

s 
optim

ization, and by designing 
to standards w

ith superior 
perform

ance in energy and 
carbon intensity.

U
 of T is large and grow

ing. W
e have an extensive portfolio of existing buildings, m

any of w
hich are 

aged and require signi! cant retro! ts to reduce energy use and G
H

G
 footprints. W

e also have m
any 

new
 buildings planned for all three cam

puses over the next ten years. W
e w

ill need to reduce our 
energy consum

ption in existing buildings and apply our design standard to all new
 buildings to 

ensure w
e m

eet our low
-carbon goal. Through engagem

ent program
s, w

e w
ill continue to interact 

w
ith occupants to m

onitor and analyze operations and to safeguard conduct is in alignm
ent w

ith 
U

 of T’s building perform
ance standards and carbon reduction goals. W

e w
ill also further learning 

opportunities from
 our reduced consum

ption efforts.

Consum
e: R

educed Consum
ption

U
TSC Environm

ental Science and Chem
istry B

uilding
(Aw

arded the 2018 Institutional Aw
ard by the Canada G

reen B
uilding Council)

Credit: K
en Jones
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kg eCO
2 /m

2 

Current B
uilding G

H
G

 Intensity D
istribution – St. G

eorge

W
here w

e are-
69 kg eC

O
2 /m

2/ annual average

W
e need to be below

-
32 kg eC

O
2 /m

2/ annual average

U
 of T’s existing buildings account for the bulk 

of our current G
H

G
 em

issions. W
e have a large 

range in building G
H

G
 intensities at St. G

eorge 
(as illustrated in the chart below

), w
ith a current 

average of about 69 kg eC
O

2 /m
2. W

e need to 
reduce this intensity to below

 32 kg eC
O

2 /m
2/

year to m
eet our 2030 goal. W

e have developed 
an $8.5 m

illion U
tilities R

eduction R
evolving 

Fund (U
R

R
F) to invest in deep retro! t energy 

conservation m
easures. B

y taking advantage of 
in-house expertise com

bined w
ith specialists 

in signi! cant energy conservation solutions, w
e 

w
ill de! ne and im

plem
ent projects that result in 

large energy reductions across our cam
puses. 

For exam
ple, w

e regularly evaluate strategies for 
im

proving how
 w

e control the buildings, distribute 
air, optim

ize equipm
ent, enhance insulation, 

upgrade w
indow

s, and reduce air leakage. 
Investing in existing building energy perform

ance 
w

ill signi! cantly reduce our carbon footprint and 
im

prove com
fort.

St. G
eorge cam

pus buildings 
St. G

eorge cam
pus buildings 

Existing B
uilding O

ptim
ization: Investing 

in Energy R
eduction

Consum
e: R

educed Consum
ption
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U
TM

: H
VAC U

pgrades &
 

O
ptim

ization

The U
niversity of Toronto M

ississauga is 
upgrading the heating, ventilation, and air 
conditioning (H

VA
C

) system
s of several 

buildings. P
rojects include boiler and rooftop 

unit replacem
ents, chiller replacem

ent and 
optim

ization, installation of variable frequency 
drives, and conversion of dom

estic hot w
ater 

system
s to on-dem

and. U
pgrades w

ill save both 
electricity and natural gas, and result in m

ore 
com

fortable conditions for building occupants. 
U

pgrades and retro!ts w
ill take place in the 

C
entral U

tilities P
lant, Student C

entre, Erindale 
H

all, O
scar P

eterson H
all, and D

avis B
uilding.

Target 
G

H
G

 R
eduction =

Target 
G

H
G

 R
eduction =

320 
Tonnes eCO

2 / year

300
Tonnes eCO

2 / year

Existing B
uildings at 

St. G
eorge: Exploring Energy 

R
ecovery

A
 U

 of T team
 based on an Energy Services 

C
om

pany (U
-ESC

o) m
odel is being established 

at St. G
eorge. C

onsisting of internal energy 
m

anagers, engineers, and other building science 
experts, the team

 w
ill collaboratively develop 

deep-dive energy conservation projects. O
ne 

such opportunity for exploration is the capture 
and reuse of heat. For exam

ple, a large data 
centre on cam

pus generates excess therm
al 

energy. W
e can capture this energy w

aste 
and use it to heat and cool the building year 
round—

treating these system
s like com

putational 
boilers. This exam

ple renovation w
ill offset over 

700 tonnes of G
H

G
s and reduce the need for 

conventional heating supplies by 73 per cent. 
W

e w
ill evaluate energy recovery options in other 

buildings to reduce our energy consum
ption and 

G
H

G
 em

issions.

Target G
H

G
 R

eduction From
 

R
educing Energy Consum

ption in 
Existing B

uildings at St. G
eorge = 

6,000
Tonnes eCO

2 / year

U
TM

 D
avis B

uilding 
Credit: Scott N

orthw
orthy

6,620Tonnes eCO
2 / year

Total Target G
H

G
 

R
eduction from

 
B

uilding O
ptim

ization =

U
TSC: Science W

ing 
D

edicated O
utdoor Air System

 
Phase 2

U
TSC

’s Science W
ing is a laboratory intensive 

building that places elevated dem
and on utilities 

in order to operate. C
om

pared to of!ce spaces, 
laboratories require high air exchange rates in 
order to provide adequate ventilation for the 
handling of volatile substances used for research 
purposes. The air handling units that service this 
building are the largest on the U

TSC
 cam

pus 
and represent a m

ajor portion of the heating 
and cooling dem

and. The original building air 
handling units required replacem

ent as they 
approached end of life. The air handling units 
had original steam

 heating coils replaced w
ith 

higher ef!ciency hot w
ater coils. The new

 air 
handling units have also been con!gured to 
take advantage of unique existing dual duct 
infrastructure to provide an innovative control 
system

 that supplies dedicated outdoor air to 
spaces served according to varying occupancy 
and fresh air requirem

ents.

M
ore buildings w

ith old control technologies w
ill 

also be updated in the next !ve years. A
dvanced 

controls allow
 our operators to m

onitor and adjust 
heating, cooling, and ventilation to better suit 
actual conditions and tim

e of day. They w
ill also 

be able to w
atch the perform

ance of the buildings 
from

 a control centre, and react to w
ayw

ard 
conditions before they affect energy perform

ance 
and the com

fort of building occupants. 

Consum
e: R

educed Consum
ption
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M
anaging O

ur G
row

th: 
Enhancing D

esign Standards 
for N

ew
 B

uilding Construction 
and R

enovation

A
ll new

 buildings and m
ajor renovations w

ill be 
designed to high standards that de!ne superior 
perform

ance for energy intensity, carbon 
intensity, and com

fort. A
ll new

 buildings and 
m

ajor renovations w
ill have energy and carbon 

use indices +40 per cent m
ore ef!cient than the 

industry-respected A
m

erican Society of H
eating, 

R
efrigerating and A

ir-C
onditioning Engineers 

(A
SH

R
A

E) standard 90.1. O
ur standards w

ill be 
updated to re"ect superior perform

ance potential 
as new

 technologies and practices im
prove. 

W
e expect these advanced building design 

perform
ance standards to account for close to 

8,325 tonnes of avoided eC
O

2 / year by 2024.

Target G
H

G
 Avoidance 

from
 D

esigning to N
ew

 
B

uilding Perform
ance 

Standards =

8,325
Tonnes eCO

2 / year

Lighting

Q
uality lighting is an im

portant in"uence 
on high perform

ance w
ork and learning. 

W
e w

ill be replacing a signi!cant 
num

ber of interior and exterior lights 
w

ith far m
ore ef!cient LED

s. These new
 

lights, com
bined w

ith state of the art 
controls, w

ill save about 40 per cent of 
the electricity costs and last longer than 
traditional bulbs. Savings w

ill be used 
to invest in projects w

ith higher G
H

G
 

reductions. W
e are planning to replace 

over 3,000 lights over the next 5 years 
across our cam

puses. 

Target G
H

G
 

R
eduction from

 
Lighting R

etro!ts =

1,000
Tonnes eCO

2 / year

St. G
eorge Academ

ic 
W

ood Tow
er

The U
niversity of Toronto is planning to build a 

14-storey academ
ic tow

er m
ade of tim

ber on 
its dow

ntow
n Toronto cam

pus—
expected to 

be the tallest m
ass tim

ber and concrete hybrid 
building in N

orth A
m

erica. The A
cadem

ic W
ood 

Tow
er is an exam

ple of low
-carbon and high 

perform
ance design, incorporating new

 design 
standards. D

esigned to achieve a G
H

G
 intensity 

perform
ance of 14-15 kg eC

O
2 /m

2, our A
cadem

ic 
W

ood Tow
er w

ill perform
 w

ell below
 our 32 kg 

eC
O

2 /m
2 target for 2030.

Academ
ic W

ood Tow
er

Credit: M
acLennan Jaunkains M

iller
Architects: Patkau Architects

Thom
as Fisher R

are B
ook Library

Credit: Jing Tey

Consum
e: R

educed Consum
ption
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CO
2 Captured by Trees on U

 of T U
rban 

Properties (St. G
eorge, U

TM
, U

TSC, 
U

 of T Institute for Aerospace Studies 
(U

TIAS)) =

31
32

CO
2 Captured by Trees on U

 of T U
rban 

Properties (St. G
eorge, U

TM
, U

TSC, 
U

 of T Institute for Aerospace Studies 
(U

TIAS)) =

Trees are natural carbon sinks due to their ability 
to uptake C

O
2  from

 the atm
osphere and store 

carbon in their w
ood. A

s such, they are one of 
the m

ost im
portant long-term

 and nature-based 
solutions to clim

ate change. U
 of T properties, 

including, St. G
eorge, U

TM
, U

TSC
, H

art H
ouse 

Farm
, K

of" er Scienti! c R
eserve at Jokers H

ill, 
and G

ull Lake, have a signi! cant num
ber of 

forests and trees that have been capturing and 
storing carbon for decades. W

orking w
ith the 

Faculty of Forestry, w
e calculated that about 

44,288 tonnes of elem
ental carbon (equivalent 

to 162,540 tonnes C
O

2 ) has been captured and 
held by our trees.

Each year, our trees continue to capture an 
additional 5,260 tonnes of C

O
2  (equivalent to 

1,433 tonnes of elem
ental carbon). O

ur forests, 
trees and green space provide m

any other 
co-bene! ts and contribute to achieving a low

-
carbon future in other w

ays. They are critical 

Cam
pus as a Living Lab &

 
Experiential Learning 

Students and faculty apply skills in teaching 
and research to real-w

orld operational settings 
through course w

ork, collaborations w
ith 

research team
s, W

ork Study, and program
s like 

C
am

pus as a Living Lab (C
LL). The m

andate of 
the C

LL approach is to bring faculty m
em

bers, 
students, staff, and, w

here appropriate, external 
partners together to collaborate on developing 
sustainability projects that com

bine operational 
and academ

ic activities. Such projects w
ill 

contribute to the operational sustainability goals 
of the U

niversity, and also provide an opportunity 
for research and experiential learning. In 2018, 
the C

om
m

ittee for Environm
ent, C

lim
ate C

hange, 
and Sustainability (C

EC
C

S) C
LL subcom

m
ittee 

identi! ed and approved six projects to act as 
living labs—

one new
 project and one retro! t 

project per cam
pus.

U
 of T’s size and location uniquely position its 

operations at a dynam
ic urban intersection that 

provides opportunities for collaboration w
ith 

the w
ider com

m
unity. O

ne such opportunity 
is the N

et-Zero Lanew
ay pilot project in the 

H
uron-Sussex neighbourhood, w

hich served 
as a C

am
pus as a Living Lab course project 

in Fall 2018. These opportunities facilitate 
the developm

ent of hand-on-skills, crucial for 
the creation of the next generation of leaders 
and problem

 solvers tackling clim
ate change. 

W
e w

ill continue to encourage and facilitate 
the integration of students and faculty w

ithin 
operations in piloting and developing tom

orrow
’s 

solutions.

1,097
Tonnes eCO

2 / year

Im
age of Lika M

iao testing fum
e hood ef! ciency

U
 of T Trees: Carbon Stock 

&
 Sequestration

Fostering Innovative Solutions 

for am
eliorating local clim

ate, m
itigating urban 

heat island and w
ater runoff, trapping pollutants, 

providing w
ildlife habitat, and enhancing hum

an 
w

ell-being. W
e w

ill continue to w
ork w

ith forestry 
experts to pursue strategic forest conservation, 
planning, m

anagem
ent, and restoration 

strategies. This integrated approach w
ill prom

ote 
m

aintaining stored carbon, and m
axim

ize carbon 
sequestration, w

hile protecting and enhancing 
forest biodiversity, ensuring its sustainability and 
resilience.

Exam
ple Project: Fum

e H
ood 

Perform
ance O

ptim
ization

R
esearch-intensive universities have m

any 
laboratory fum

e hoods that exhaust large am
ounts 

of energy. W
ith m

ore than 1,200 fum
e hoods in 

labs across our cam
puses, U

 of T is no exception. 
W

e have the opportunity to optim
ize fum

e hood 
use to save energy, im

prove safety, and reduce 
G

H
G

s. Student researchers, the Sustainability 
O

f! ce, and the Environm
ental H

ealth &
 Safety 

departm
ent have collaborated to create a unique 

w
ay to im

prove fum
e hood ef! ciency. This 

project has resulted in energy savings and G
H

G
 

reductions, w
hile m

aintaining optim
um

 safety. 

Selection from
 Carbon M

ap of K
of" er Science R

eserve



33
34

Pathw
ay to 2030

44,567Tonnes eCO
2 / year

To put us on a path to achieve our 2030 
low

-carbon goal, w
e w

ill im
prove energy and 

therm
al production, enhance energy distribution 

ef! ciency, and reduce our energy consum
ption. 

The chart above illustrates the types of projects 
w

e w
ill im

plem
ent over the next ! ve years to 

reduce G
H

G
 em

issions across all three U
niversity 

of Toronto cam
puses. W

ith this 2019-2024 

low
-carbon action plan in place, w

e w
ill be 80 

per cent closer to achieving our goal. B
eyond 

our ! ve-year plan, w
e w

ill continue to ! nd w
ays 

to use the best low
-carbon, high perform

ance 
solutions to m

aintain long-term
 savings. O

ur 
staff, industry experts, faculty, and students are 
laying the im

portant groundw
ork for achieving 

our 2030 goal. 

U
niversity of Toronto: Tri-Cam

pus Planned G
H

G
 R

eductions 
(2019-2024)

W
here w

e w
ould be 

w
ithout our plan

W
here w

e project to be w
ith 

our 2019-2024 plan
R

eductions to be com
pleted 

2025-2030

Tonnes eCO
2 / year

Total Planned 
R

eductions by 2024

2019 G
reenhouse 

G
as Cam

pus R
etro! ts 

Program
 (G

G
R

P) =
8,600

Tonnes eCO
2 / year

G
eoexchange =

16,465
Tonnes eCO

2 / year

Solar =
200

Tonnes eCO
2 / year

D
istribution 

Im
provem

ents =
2,260

Tonnes eCO
2 / year

B
uilding 

O
ptim

ization =
6,620

Tonnes eCO
2 / year

G
H

G
 Avoidance from

 
D

esigning to N
ew

B
uilding Standards =

8,325
Tonnes eCO

2 / year

Lighting R
etro! ts =

1,000
Tonnes eCO

2 / year

G
H

G
s Captured from

 
Trees on U

rban 
U

 of T Properties =
1,097

Tonnes eCO
2 / year

Sum
m

ary of Target 
G

H
G

 R
eductions:

B
uilding D

esign Standards
D

istribution Im
provem

ents
(like heat recovery)

2019 G
G

R
P

 P
rojects

B
usiness as usual

Solar
Lighting R

etro! ts

Trees (C
aptured on urban properties) 

2030 G
oal

G
eoexchange

B
uilding O

ptim
ization


