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Campus as sustainability test-bed:
societal proving grounds

• Universities uniquely suited for this role
• Owner- occupiers of significant land base and building 

stock – important scale for sustainability
• Own utilities and energy, water and waste systems
• Public institutions, with longer planning time horizon
• Teaching and research part of core mission

• Develop integrated campus-scale systems
• Prove out economic and technological potential
• Study  system integration and behavioural interface
• Engage and train students; develop new curricula and 

programs
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A Regenerative Building Process
Net positive on:
• Energy
• Operational carbon
• Water quality
• Structural carbon



Energy Balance - Summary
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Market 
Building Bundle#1 Bundle#2

CIRS Base 
Bundle

CIRS plus 
EOS preheat

End Use Energy Type
Lights Electricity, kWh       172,500 88,000 88,000
Plug Loads Electricity, kWh         69,100 69,100 69,100
Heating - Gas Gas, ekWh                 -   0 0
Heating - Electric Electricity, kWh       324,000 80,400 235,300
Cooling Electricity, kWh         35,300 27,700 27,700
Pumps Electricity, kWh       121,000 104,100 124,500
Fans Electricity, kWh         99,600 29,800 55,100
DHW - Gas Gas, ekWh                 -   0 0
DHW - Electric Electricity, kWh         40,300 7,900 7,900
Total Both, ekWh       861,800 384,900 585,500
Total - Electric Electricity, kWh       861,800 384,900 585,500
Total - Gas Gas, ekWh                 -                   -                    -   
Total - Gas Gas, GJ                 -                   -                    -   
Savings - Electric Electricity, kWh - 476,900 276,300
Savings - Gas Gas, GJ -
Savings - Total Both, ekWh - 476,900 276,300
Demand Electricity, kW               165 
Demand Savings Electricity, kW - (165)
Energy Cost Energy Type
Total Both $36,200 $16,200 $24,600
Cost Savings - Electric Electricity, $ - $20,000 $11,600
Cost Savings - Gas Gas, $ - $0 $0
Cost Savings - Total Both, $ - $20,000 $11,600
EUI kwh/m2/yr 157 70 106

Savings
Lighting: -49%

Cooling and Fans: -57% (-39% incl. EOS)

Electric heating:  -75% (-27 incl. EOS)

Electric hot water:  -80%

Pumps: -14% (+3% incl. EOS)

Total:  -54% (-32% incl. EOS)

Plug Loads assumed to be the same
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UBC Campus as a Living Lab



CIRS

~14 million sq. ft.
~270 core buildings
~ 300 hectares

UBC’s Climate Change goals (Mar, 2010)
• achieved Kyoto targets (-6%) for core 
academic buildings in 2007 (with 35% 
increase in floorspace)
• new targets:

- 33% by 2015
- 67% by 2020
-100% by 2050

UBC Campus Steam SystemUBC Campus as Living Lab

Size of energy challenge:

• eliminate fossil fuels
• no new electricity transmission lines 
to campus
• ~35% growth in research and 
residential floorspace by 2030

“UBC will be the world’s leader in 
developing and demonstrating energy 
savings and clean technology initiatives by 
combining the talent of our researchers and 
students, the expertise of our operators and 
the entrepreneurship of our industrial and 
community partners to make UBC, both in 
Vancouver and in the Okanagan, the most 
sustainable campus on Earth.”
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Living Lab Roadmap
2015

33% GHG Reduction
2020

67% GHG Reduction
2050

100% GHG Reduction

Steam to Hot water 
conversion (start) (17%) Continuous Optimization; BC 

Hydro Self-Sufficiency (6.5%)

CIRS

Continuous Optimization; 
Pulse Energy Rollout (10%)

8.5MW Clean Energy:
Biomass II, Triumf? (23%)

Steam to Hot water conversion 
(completion) (5%)

New Buildings: energy 
neutral

Extend District Heating 
system to all campus buildings

New clean energy sources:
Ocean, Waste, Aquifer?Biomass demonstration: 

Nexterra Pilot (9%)

Continuous Optimization

Transport changes

New Buildings: Low 
temperature; energy neutral

New Buildings: Low 
temperature and energy Smart Energy System

Supply:

Demand:



• Partnership with BC Hydro
• 72 large academic buildings 

completed in four phases 
between 2010 and 2016

• Energy conservation 
measures
• “Tuning” the building 

automation system
• Demand control strategies for 

laboratories
• Improved behavior change 

programs

• Target: 10% GHG reduction

Continuous Optimization in Buildings



UBC Bioenergy Demonstration

Nexterra Partnership
Building: 4 story CLT building
Heating mode 6 MW
Cogen mode 2 MW(elec) + 3 MW(heat)
CO2 Reduc’n: 4,000 tpy of GHG

http://images.google.ca/imgres?imgurl=http://depts.washington.edu/fame2008/participating schools/ubc_logo.png&imgrefurl=http://depts.washington.edu/fame2008/Home.shtml&h=1505&w=1106&sz=80&hl=en&start=1&usg=__n8-nd9IhDRf30KTQBr1h0ZPtQUM=&tbnid=V4rkHHv2mQtQaM:&tbnh=150&tbnw=110&prev=/images?q=ubc+logo&gbv=2&hl=en�


Steam to Hot Water Conversion

• Largest Hot Water conversion in 
North America - $80-90M

• 24% Energy and 22% GHG 
savings  

• Replaces aging infrastructure 
with high operational and 
deferred maintenance costs

• Increases fuel source flexibility

• Project Financing being worked 
on



Smart Energy System
In partnership with one or more companies,  UBC seeks to 

develop an innovative smart energy micro-grid

Demand
Supply
Storage
Intelligence



1997 OCP Targets and 
Achievement

Land Use Plan Target Current
Housing
• full-time undergraduates in 
residence

25% 29%

• new housing as ST rental 20% 27%
• non-market new rental housing 50% 66%
• staff students & faculty in family 
housing areas

50% 51%

Transportation
• traffic reduction - 20% from 

1996
- 20%



Ecological Sustainability | Transportation

• Since 1997, 
transportation 
initiatives, including the 
U-Pass, have reduced 
GHG emissions by 
16,000 tonnes annually 
and decreased single-
occupancy vehicle trips 
by 14% overall 

• We have reduced the 
total number of parking 
spaces by one-third, 
from 15,000 spaces to 
10,000 spaces



Utown@UBC
2001 Population: ~10,000
• 7,000 Students
• 700 Faculty/ Staff Rental
• 1,700 Family

2010 Population:  ~15,000
• 9,500 Students
• 1,000 Faculty/ Staff Rental
• 5,000 Family/ Co-Development

2025 Population: ~30,000
• 14,000 Students
• 3,300 Faculty/Staff Rental
• 12,800 Housing/Co-Development



Our Goals

• Transform from commuter 
campus to a complete, 
sustainable community

• Build more affordable 
housing for students and 
families to live on campus

• Enhance academic 
engagement, campus life and 
the environment

• Build UBC’s financial 
endowment to support the 
academic mission

The goal is to create a vital, lively, healthy - and sustainable - community 
where people can work and learn and shop and play, where they can walk 
or take transit easily, and where most of what they need is readily at hand. 

- Stephen Toope, UBC President and Vice-Chancellor



Fund through Innovation

Industry support

Research funding

Capital renewal

Carbon Tax 
savings

Energy 
savings



Living Lab Partnerships
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CIRS Site  Oct 1, 2010
Substantial Completion April 2011
Occupancy May 2011
USI Move June 2011



USI Driving Forces

• Sustainability track record (10 years)
• Leadership (Stephen Toope, Executive)
• Provincial policy context (carbon pricing, 

mandated LEED Gold for new 
construction)

• Socio-cultural context in BC (e.g. 
recruitment effects)

• Arrival of CIRS on Vancouver campus



Next steps and priorities
• Finalize BC Hydro deal on green electricity rate

• Finalize and implement steam to hot water conversion

• Take UNA partnership to the next level (zero waste)

• Complete district energy feasibility study for the remaining 
areas of Wesbrook Place

• Continue to expand City of Vancouver breadth and depth

• Refine bilateral agenda with international and local partners

• Explore opportunities for Provincial support for such an 
agenda

• Integrate Okanagan research agenda into partnership 
opportunities
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