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A g About Pembina

The Pembina Institute is a Sustainable Energy Think Tank
with the goal of:

“advancing sustainable energy solutions through
research, education, consulting and advocacy.”

*Climate Change Corporate Consulting

*Oilsands *Green Economics

‘Renewable Energy Municipalities and First Nations

*Energy Efficiency *GreenlLearning
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:PEMBINAG. About Pembina

Sustainable Energy Solutions

The Pembina Institute is a Sustainable Energy Think Tank
with the goal of:

“advancing sustainable energy solutions through
research, education, consulting and advocacy.”

Offices:

Gatineau Toronto Calgary

Canmore Drayton Valley Edmonton

Vancouver Yellowknife

The Pembina Institute

Sustainable Communities Group

Updated Feb 26, 2009

Yukon NWT
1. Old Crow 3. Norman Wells
2. Pelly Crossing 4. Wha Ti

5. Yellowknife

British Columbia

6. Kwadacha FN

7. Tsay Keh FN

8. Gitga'at FN

9. Oweekeno FN

10. Kar'yu:'k'th' /
Che:k:tles7eth FN

11. Hupacasath FN

12. Bowen Island

13. Tsleil-Waututh FN

14. Douglas FN

15. Xeni Gwet'in FN

16. Quesnel

17. Uchucklesaht FN

18. Ehattesaht FN

19. Kluskus FN

20. Kitasoo FN

21. Tsawatanaieuk FN

22. Dawson Creek

55. Skatin FN

56. Samahquam FN

78. West Moberly FN

79. Hudson's Hope

24. Chipewyan

80. Smithers Prairie FN Saskatchewan A
81. Stellaten EN 25. Tallcree FN 33.FonddulacFN  45.Birch Namows FN 55 Red Sucker Lake N 69+ Keewaywin FN
82. Abbotsford 26. Driftpile FN 34. Black Lake FN 46. Mistawasis FN 56. St. Theresa Point EN 86 Pic Mobert FN
83. Delta 27.Beaver Lake FN 35, Hatchet Lake FN  47. Montreal Lake FN 57 Garden Hill EN 67. Kasabonika Lake FN
84. District of North 28. Kikino Metis 36. Waterhen FN 58. God's Lake FN 68. Egbame\ccng FN
Vancouver Settlement 37. Ahtakakoop FN Manitoba 59. Sayisi Dene FN 69. Klngﬂshgrl Lake FN
85. Salt Spring Island 29 Alexander FN- 38, Beardy's and 60. Shamattawa FN 70. Poplar Hill FN
86 h 30. Enoch FN Okemasis FN 48.BarrenLandsFN o hland 71. North Spirit Lake FN

. Toquaht FN 31 SamsonEN 39, Red bhoasant N 49- Skownan FN 2. Northiands FIN 72. Wunnumin Lake FN
7. Hesquiaht FN 32. Blood FN 20, James Smith EN 50- Rolling River FN 62. Swan Lake FN 73. Wawakapewin FN
Alberta 54.TsuuTinaFN 41 Gordon FN 51. Peguis FN Ontario 74. Weenusk FN
23, Little Red River 76. Calgary Regional 42. Cowessess FN 52. Manto Sipi FN
Cree EN Partnership 43. Flying Dust FN Si. Bunibonibee F}L\‘N gi V\{apekeka FN ) Quebec

77. Calgary 44. Kinistin FN 54. 3 s 75, Nemaska FN
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Ecological Footprint (hectares/capita)

= = =Energy footprint
Food footprint

= == == Other footprint

T gtal footprint
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Underlies ~149,000 km? of boreal forest
= 23% of Alberta

Alberta is home to nearly all of Canada’s oil sands
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62005 The Washington Post, Photo by Melinda Mara, Reprinted with Permission
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Tailings Ponds

" ACULEI& chronic texiCity.

= _Source of methane emissions

Acidifying Emissions

Ervironmentsl Addification Indicator In Saskatchawan
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Projected Impacts of Climate Change

Global Temperature Change (relative to pre-industrial)
0ocC 1C 2C _3'0 : 4C 5C
g

Possible rising cropyields;
in some high latitude

Water supp Significant decre Seallevel
Water threatene in water availab threaten
severaliar, in'many.are major citi

Extensivel Rising numbers of
Ecosystoms damageito species
coral reefs: face extinction
Extreme Rising intensity of storms,
Weather forest fires, droughts;
flooding and ‘heat waves
Events

- Increasing risk of,dangerous:
Risk of Major feedbacks and abrupt, large=scaleshifis:
Changes in the climate system

For Alberta, this could mean...

...increased
droughts,
heat waves,
storms,
floods,
tornadoes
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This could mean...

...more
forest fires
and insect
outbreaks

This could mean...

...changes
in water
quality and
quantity
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This could mean...

...loss of
native
species and
biodiversity

This could mean...

...decline in
local air
quality
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This could mean...

Potential impact of sea-evel rise an Bangladesh

Today
Totsd popuistion: 112 Wilion
Total land assa: 134,000 ko’

...rising sea
levels

1.5m - Impact
Tota! populaton afected: 17 Milion (15%)
Totwl land area aftected: 22,000 k" (16%)

B LI S, Sy S, R A T W B, B i P W 5T

¥ .| ..forced
2 migration and
1 humanitarian
crises
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This could mean...

...increased
conflict

This could mean...

...productivity
and trade
disruptions
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Canada

This could mean...

...carbon
constraints

Ecological Footprint
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Ecological Footprint

FISHERIES, 0.4
BUILT AREA, 0.14

FOREST, 1.7 ENERGY, 4.6

PASTURE, 0.3 N Buildings and
transportation,

CROP, 2.2 (location of
development)

25,000 M Provincial Grid
M Energy Efficiency
= 20,000
& m Solar Energy
S
£ 15,000 B Mode Shifting
Iy
g m CHP
@ 10,000 (in-city)
€ u Behaviour Change
w
(U] FroL
I 5,000 ™ Fuel Switching
w ’
= Remaining GHGs
0
O Target
2010 2015 2020 2025 2030

Year
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Cost Competitiveness

Cost Competitiveness Option
Reduces Overall Costs Energy Efficiency

Transit, Walking and Cycling
Idle Reduction Technologies
Passive Solar Energy

Cost Competitive Large Scale Wind Power and Natural Gas
Cogeneration
Range of Estimates Solar Air and Water Heating

Behaviour Change
Natural Gas Vehicles

Currently More Expensive Coal with CCS

Nuclear Power

Photovoltaics
Biofuels

ALBERTA
i e $0 / tonne CO2eq.
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ALBERTA

EE Potential

END-USE ENERGY
DEMAND (PJ)
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Rebate Programs

Alberta
Strathcona..
Red Deer
Redcliff*
Medicine Hat*
Lethbridge
Leduc*

Grande Prairie

® Furnace
H Clothes Washer

Edmonton

e
h
h
e
I —
[
h
[
L9
e

Calgary

o

2 4 6 8
Participation per 1000 population

mbina Institute
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Rebate Programs

Alberta
Strathcona County
Red Deer

Redcliff

Medicine Hat
Lethbridge
Grande Prairie
Edmonton

Calgary
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# Insulation
H E' Evaluation
H D' Evaluation

5 10
Participation per 1000 population

009 The Pembina Institute
org

Options Matrix

dvance Provincial
or Federal Policy

Level of Impact ---> High

Low <---

Local Government

Innovative
Financing

Direct
Feedback
) Systemlindlrect Feedback
g System
Re' EE
Voluntary Building

Labelling es
Del ions

Policies

Low <--- Likelihood of Implementation ---> High

009 The Pembina Institute
org
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Thank You

www.pembina.org
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Financing

Original endowment provided in 1991: $23 million

Grants and loans provided by TAF since 1991: $51 million
City energy budget savings supported by TAF: $55 million
TAF average annual budget: $1.9 million

Average administrative costs: 19%

Annual cost of TAF to City operating budget: $0
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Appliance Efficiencies

Average annual energy consumption of common household appliances

by year of manufacture (kWh/year)
1600
1400
1200
1000
800
600
400

Clothes | Clothes | Electric
washers | dryers Range

772
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1984
1990
1997
= 2008
= ENERGY STAR 2008

The Pembina Institute
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