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Agenda

1.U
 of T’s com

m
itm

ent for 
action on Clim

ate Change

2.Review
 Low

-Carbon Action 
Plan (next 5 years) and N

et Zero 
Cam

pus M
aster Plan (to 2050)

3.Project H
ighlights

4.Partnerships and Engagem
ent 

through the Sustainability O
ffice



Context: U
 of T —

A City W
ithin a City

•
Across the 3 cam

puses, w
e 

educate m
ore than 88,000 

students. That m
akes us the 

largest university in N
orth 

A
m

erica

•
W

e em
ploy m

ore than 20,000 
faculty and staff m

em
bers

100,000+
Population

91,286 Total Enrolm
ent

14,434 Faculty M
em

bers

156 Librarians

7,198 Staff M
em

bers

266 Buildings

1,790,704 G
ross Square M

eters



H
ow

 U
 of T’s G

reenhouse G
as Footprint Com

pares

•
U

 of T is the 3rd largest G
H

G
 

em
itter am

ong institutions 
w

ithin O
ntario’s Broader 

Public Sector:

1.
City of Toronto

2.
TD

SB

3.
U

niversity of Toronto

U
ofT

D
istrict School Boards

H
ospitals &

 H
ealth N

etw
orks

Cities

U
niversities

City of 
Toronto

TD
SB



H
ow

 U
 of T’s G

reenhouse G
as Footprint Com

pares

•
U

 of T produces m
ore G

H
G

 em
issions than other universities and 

colleges in O
ntario; U

 of T’s reduction target of 59,000 tonnes
alone is larger than the total annual em

issions of any other 
O

ntario university

•
W

hile w
e are efficient, w

e still have a significant footprint—
em

itting
m

ore than m
any local auto m

anufacturing plants and 
other industry players

 -
 40,000

 80,000
 120,000

U
niversity of Toronto

Toyota M
anufacturing…

G
M

 M
anufacturing (O

shaw
a)

Ford M
anufacturing (O

akville)

Toronto Pearson International…

H
onda M

anufacturing

Sanofi Pasteur

C
om

paring U
 of T’s 

G
H

G
 Em

ission Levels 
w

ith Local Industry 
P

layers

G
H

G
 Levels (Tonnes

eCO
2 )



•
A

w
arded C

anada’s G
reenest 

Em
ployer

7
tim

es

•
$

8
.5

M
 green revolving fund —

one of the largest in N
orth Am

erica, 
providing funding for significant 
energy reduction projects 
and

building
retrofits.

•
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.

A
voided

over $30
m

illion 
in utilities

costs.

Building on Leadership in O
perational Sustainability 

Since 2
0

1
1

, w
e

have:

A
chieved a reduction of 

m
ore than 55

thousand 
tonnes

of G
H

G
 em

issions

Saved over 1.25
billion

litres
of w

ater
(equivalent 

to 500
O

lym
pic-size 

pools).



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.

“Clim
ate change rem

ains one of the 
w

orld’s greatest challenges, and the 
U

niversity of Toronto com
m

unity—
our 

brilliant students and alum
ni, faculty and 

staff—
are w

orking hard to m
eet that 

challenge.”

-
P

resident M
eric

G
ertler



Pathw
ay to

2050: C
arbon N

eutral

80%
 reduction of absolute 

emissions

20%
 offset from university 

owned offsite renewables



W
hat O

ur Peers Are Doing: U
niversity Benchm

arking

•
Each university has adopted it’s ow

n definition of Carbon N
eutrality 

Harvard

Cornell

Dartmouth

McGill

U of British
Columbia

U of 
Cambridge

UCLA

Scope 1
•

G
H

G
 em

ission reduction

Scope 2
•

O
ffsite renew

able energy

Scope 3
•

Reducing indirect 
em

issions

C
arbon N

eutrality 
includes:
•

Carbon sequestration
•

Carbon offsets



Pathw
ay to

2050: C
arbon N

eutral

Target carbon neutrality by 2050, w
ith:

•
80%

 reduction in absolute em
issions

•
20%

 offsite renew
able energy or offsets 

ow
ned by the U

niversity

Target is in line w
ith peer institutions, City of 

Toronto, and Federal G
overnm

ent

80 
P

ercent
R

eduction
B

y 2050

3
rd

P
arty 

O
ffsets

O
ther

-
U

 of T 
Trees

Transport
-

Electric Fleet
-

Air Travel O
ffset

Energy
-O

ff-site 
generation

20% 80%



W
e

w
ill optim

ize how
 w

e produce, distribute, and 
consum

e
electricity and natural gas on ourcam

puses.

O
ur

Plan: H
ow

 w
e plan to achieve our

goal

Clean Energy
&

  
Carbon

Capture
Efficient  

D
istribution

Reduced  
Consum

ption

D
IST

R
IBU

T
E

C
O

N
SU

M
E

PR
O

D
U

C
E



Carbon Reduction Fram
ew

ork: Principle 1

Principle 1: Focus on R
eduction

O
ur strategy’s prim

ary focus should be reduction of the 
energy w

e consum
e.

The cleanest and cheapest energy is the energy w
e 

do not consum
e



Carbon Reduction Fram
ew

ork: Principle 2

Principle 2: B
alance C

arbon w
ith C

ost
•

W
e could address our carbon issue by sw

itching to electricity because 
electricity is 4.5 tim

es cleaner than gas, how
ever electricity costs are 

approxim
ately 11 tim

es m
ore expensive on an equivalent energy basis.

C
om

m
odity 

R
ate

$ / ekW
h

G
H

G
 

Em
issions

kg / ekW
h

N
atural G

as
$0.0148

0.1776 kg

Electricity
$0.1615

0.0400 kg



Carbon Reduction Fram
ew

ork: Principle 3

Principle 3: R
each 

B
eyond O

ur O
w

n A
ssets

•
O

n the St G
eorge Cam

pus, 
approxim

ately 12%
of our 

em
issions com

e from
 assets w

e 
do not directly ow

n or influence.

•
O

ur carbon plan m
ust 

incorporate reductions of these 
em

issions.

•
Partner w

ith these 
organizations to reduce 
em

issions

U
ofT Assets

88%

Federated 
Colleges

7%

External
5%

St. G
eorge G

H
G

 Em
issions



Carbon Reduction Fram
ew

ork: Principle 4

Principle 4: Fostering Innovative Solutions
•

Leverage the C
am

pus as a Living Lab
m

odel to foster partnerships w
ith 

our academ
ic com

m
unity to achieve carbon reductions

•
D

evelop external partnerships to im
plem

ent innovative solutions to our 
carbon challenges



Cam
pus Em

issions –
N

ow
 and Future Targets 2050

2050 G
oals

19,391
tonnes

80%
 reduction in carbon 

emissions 
20%

 reduction from 
on/offsite renewables

0
tonnes

Carbon Neutrality by 2050

+

2030 G
oal

W
here w

e plan to be
N

ow

2030
2024

2019



Pathw
ay to

2030
U

niversity of Toronto: 
Tri-Cam

pus Planned G
H

G
 Reductions (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

Reductions to be
com

pleted 2025-2030

Tonnes
eCO

2
/yearBusiness as usual

Building D
esign Standards

Solar

G
eoexchange

D
istribution 

Im
provem

ents

Building O
ptim

ization

2019 G
G

RP Projects

Lighting Retrofits

Trees (U
rban Properties)

2030 G
oal



N
et Zero Cam

pus M
aster Plan O

bjectives

Com
m

itm
ent to reduce G

reen H
ouse G

as em
ission 

(by 37%
 below

 1990’s em
ission by the year 2030) 

w
ill require transform

ational changes of the cam
pus 

utility infrastructure

Significant new
 cam

pus grow
th w

ill require 
expansion of the cam

pus utility infrastructure in 
term

s of:
•

reliability
•

redundancy
•

resiliency

U
niversity of Toronto

Cam
pus U

tility 
Infrastructure

Renew

Grow
th

N
et 

Zero

Existing cam
pus utility infrastructure is aged and 

requires renew
al to support the university cam

pus in 
its pursuit of academ

ic and research excellence



23

Future Clim
ate Projections and Im

pacts

Lim
ited/N

o G
lobal 

Em
issions 

Reduction

M
oderate G

lobal 
Em

issions Reductions

O
utcom

es from
 

different 
sim

ulations vary

Future clim
ate data from

 com
puter m

odels of 
atm

ospheric carbon dioxide under different 
reduction scenarios

Tem
perature, hum

idity, w
ind speed and 

rainfall changes are localized through shift 
factors on CW

EC Toronto w
eather file

RCP 8.5 is used as the em
ission scenario

Tim
efram

e is 2050 (2046 to 2065)
W

arm
ing percentile at 50%



Future Clim
ate Change Im

pact

Energy M
odelling Results betw

een TM
Y and 

m
orphed w

eather files

•
A

nnual H
eating Consum

ption [M
W

h]: -0.6%

•
Peak H

eating D
em

and [M
W

]: -7%

•
A

nnual Cooling Consum
ption [M

W
h]: +23%

•
Peak Cooling D

em
and [M

W
]: +10%

O
utdoor dry bulb tem

p



25

EXISTIN
G

2020-2025

2025-2030

2030-2035

2035-2050

CU
RREN

T + PLA
N

N
ED

 
D

EVELO
PM

EN
TS



26

CU
RREN

T + PLA
N

N
ED

 D
EV

ELO
PM

EN
TS

CO
N

SIDERATIO
N

 3: FU
TU

RE G
RO

W
TH



W
hat does a N

et Zero Carbon 
Cam

pus Look Like?



30 TECH
N

O
LO

G
IES REV

IEW
ED

 

Biom
ass

D
eep G

eotherm
al

H
ydrogen Fuel Cells

M
icro (m

odular)-N
uclear



31 FU
TU

RE EN
ERG

Y SU
PPLY M

IX PO
TEN

TIA
L SCEN

A
RIO

S

G
RID

 ELECTRICITY

O
N

SITE SO
LA

R

V
PPA

s

G
RID

 ELECTRICITY

CO
N

V
EN

TIO
N

A
L

H
YD

RO
G

EN

BIO
M

A
SS

O
N

SITE SO
LA

R

V
PPA

s
V

PPA
s

G
RID

 ELECTRICITY

O
N

SITE SO
LA

R

N
A

TU
RA

L G
A

S

V
PPA

s

G
RID

 ELECTRICITY

O
N

SITE SO
LA

R

BIO
M

A
SS + ELECTRICITY

FO
R TH

ERM
AL

H
YD

RO
G

EN
 + ELECTRICITY 

FO
R TH

ERM
AL

A
LL ELECTRIC

This option is heavily 
dependent on m

aturity of 
the H

ydrogen m
arket

M
ultiple enabling 

technologies available 
(G

SH
P, A

SH
P, W

W
H

R, 
Electric Boilers). Best 

option based on know
n 

and reliable technology

Logistical feasibility of 
Biom

ass m
akes this 

option less viable 

G
RID

 ELECTRICITY

N
U

CLEA
R

O
N

SITE SO
LA

R

V
PPA

sN
U

CLEA
R + ELECTRICITY 

FO
R TH

ERM
AL

This option is heavily 
dependent on m

aturity of 
the M

M
R/SM

R 
technology, rules and 

regulation, public 
perspective, and m

ore



32 SH
O

RTLISTED STRATEG
IES O

VERVIEW

CP N

N N
N

N N

N

N

N N

CP
S S

S
S

S
S

Alt. 1
Inter-N

odal Central Plant 
Alt. 2

N
odal Focused

Alt. 3
Local G

eneration Focused

N CPS

A
A

A

A
A

A
A

A
A

A
A

A
A

A
A

A

A
A

A

-Central Steam
/H

W
 Plant

-N
odal Plant

-Local Steam
 Boiler

-Local A
ir-Source H

eat Pum
p



33 EQ
U

IVALEN
T CARBO

N
 EM

ISSIO
N

 –YEAR 2050

Em
issions offset 

associated w
ith Large 

Scale U
niversity 

O
w

ned off site solar 
farm


