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A Roadmap to 2030

• Canada’s should meet its Paris Commitment of 524 MT CO2e by 
2030 (as a minimum).

• Alberta should do its fair share and meet a Goal of 200 MT CO2e by 
2030. 

• These goals should be reviewed annually in plans to ensure that 
there is measurable progress toward targets for years 2020, 2025 
and 2030.

• To meet 2030 goals we must focus specifically on major emission 
sectors.

• We must devise sector specific strategies to achieve our goals.
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Oil and Gas
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Others
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Canadian GHG emissions – By Economic Sector

85 Million Tonnes CO2e 

arise from electricity 
generation annually

Source: Environment Canada and Climate Change (2016) National Inventory Report 1990–2014: Greenhouse Gas Sources and 

Sinks in Canada. 3



Rest of 
Canada

43%Alberta
57%

2014 CONTRIBUTION OF GHG EMISSIONS 
FROM ELECTRICITY GENERATION

Alberta emits

57% of Canada’s 

GHG emissions 
from electricity 
generation

Source: Environment Canada and Climate Change (2016) National Inventory Report 1990–2014: Greenhouse Gas Sources and 

Sinks in Canada. 4



Alberta’s GHG emissions from coal (2016 to 2030) assuming 
various coal unit closure scenarios* (Million Tonnes CO2e)

792

254
519

323

Federal 2012 
‘50 year

Rule’   
Close all by 

2061

Alberta’s 
2016 Plan 

Close all by  
Dec. 2030 

Close units 
after 45

years and all
by 2030

Close units 
after 40 

years but all
by 2025

Close units 
after 40

years and all
by 2030

440

*All scenarios assume a capacity factor of 75% for all coal power units

AREA 
recommends
this scenario
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How will taking coal offline within ten years 
and replacing required generation with 50% 
renewable energy reduce GHG emissions?
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Electricity Generation GHG Emissions Can Be Reduced 63% 
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Cogeneration, 
5564

SCGT, 1400
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Wind, 9000

solar, 4000
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Bioenergy, 650
Energy Storage, 

1500

Dispatchable Capacity for Alberta in 2030
not including 900 MW imported hydro

(14,814 MW) 

New and nascent Geothermal and 
Energy Storage must be built to 
provide dispatchable power  when 
wind and solar are not generating. 
(1000 - 1500 MW of geothermal and 
1500 - 2000 MW of Energy Storage may 
be required by 2030, and will require 
complex  evaluation)
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WHAT ABOUT COSTS?

• To what?

• the Economy?
OR

• the Environment?

•Consider Costs as Investment Opportunities
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Renewable Energy Job Opportunities* in Alberta
2016 to 2030

( *applying IRENA metrics for direct & indirect jobs per MW )

RENEWABLE 
TECHNOLOGIES 
ADDED BY 2030

ADDED 
CAPACITY 
BY 2030 
(MW)

CAPACITY 
FACTOR

UNIT COST        
($ / kW)

INVESTENT 
OPPORTUNITY          
($ MILLIONS)

*DIRECT & 
INDIRECT JOBS 

PER MW

FORECAST NEW DIRECT 
& INDIRECT JOBS

Solar 4,000 16% $2,500 $            10,000 12.2 48,846 

Wind 7,500 33% $2,000 $            15,000 2.5 18,724 

Small Hydro 300 35% $5,000 $               1,500 5.5 1,650 

Bioenergy 250 60% $4,000 $               1,000 3.6 898 

Geothermal 1,000 85% $5,000 $               5,000 12.1 12,121 

Energy Storage 1,500 20% $2,500 $               3,750 6.0 9,000 

TOTAL 14,550 $            36,250 91,23918



Incentives to foster investment should embrace:
• Value adjusted RECs (Renewable Energy Certificates) generated within Alberta and awarded 

higher but differential premiums for:
• Low emissions;
• Proximity to load;
• Ability to deliver during peak day loads;
• Ability to be dispatched on short notice.

OR

• Differential Carbon Offsets (related to SGER but not restricted to the single current offset number 
of 0.59 tne CO2e / MWh)

Note: 
1. Either RECs or Offsets may be claimed but NOT BOTH in order to prevent double 

counting;
2. Duration for incentives/PPAs should be reduced from 20 years to 10 years to 

mitigate against risks in long term obligations.
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ON PEAK TIME OF DAY
(High Value) e.g.solar

DISPATCHABLE
(High Value)

e.g. Geothermal, 
Energy Storage

CLOSE TO LOAD
(High value)

e.g. Rooftop solar

Four factors that should differentiate the value of RECs  
should be evaluated for Alberta’s electricity market.

LOW EMISSIONS
(High Value) e.g.solar 

wind geothermal hydro, 
bioenergy
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How many direct, indirect and induced jobs will be 
lost in Alberta* when coal power is curtailed ?

*Applying the jobs loss estimates of ACCCE:

Low Estimate

Coal Fleet Capacity = 6,299 MW 

• Direct Operating Jobs lost =       819

• Indirect & Induced Jobs lost = 1,781

• Total Job Impact =                     2,600

High Estimate

Coal Fleet Capacity = 6,299 MW

• Direct Operating Jobs lost =     1,008

• Indirect & Induced Jobs lost = 2,338

• Total Job Impact =                     3,346

21



Which are the sectors that offer the best 
opportunities for GHG reduction in Alberta

by 2030 ?

Sector

NIR 2014  

Sectoral GHG 

Emissions 

(Megatonnes)

AREA's 2030 

Forecast GHG 

Emissions 

(Megatonnes)

Percent 

Change

Agriculture and Waste (Methane) 25 15 -40%

Buildings (Energy Efficiency / Demand Reduction) 16 12 -25%

Manufacturing 25 26 4%

Transportation (Hybrids & EVs) 30 19 -37%

Electricity (Curtail Coal with 50% Renewable Generation) 47 17 -64%

Oil & Gas (Control Fugitive Emissions) 66 22 -67%

Oil Sands (30% less GHG emissions per barrel) 66 89 35%

TOTAL 274 200 -27%
22



To meet our Climate Action Commitments in Alberta

The Federal, Provincial (Alberta) and Municipal governments should do the following urgently, by 
using  Federal Infrastructure  funds, and monies  from the Alberta Climate Change and Emissions 
Management Fund:

Establish an agency that will provide:

• zero to low interest loans to residential and commercial investors who wish to install energy 
conserving items and renewable energy systems such as solar, combined heat and power and geo-
exchange systems in their homes and businesses;
• rebates to those investors who implement energy conservation and renewable energy to permit 
payback of those investments within a reasonable period of time, i.e., one to 10 years;
• grants to training institutions such as SAIT and NAIT to provide programs for tradespeople to 
learn the skills required to install the energy conserving items and renewable energy systems;
• grants to oil and gas companies that set up divisions within their organizations that broaden the 
corporate mandate of hydrocarbon production to embrace renewable energy production and 
retain and retrain staff in this transition period.

Tens of thousands of good jobs are available, starting now. 
23



An Emissivity Target for 2030 should be 
established for the Alberta Grid that 
approaches the current low emissivity of the 
Canadian Electricity Grid of 
0.15 tnes CO2e per MWh
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Recommended Emissivity of Alberta Electricity Grid

(including Behind the Fence Generation)
tnes CO2e / MWh

emissivity recommended by AREA emissivity forecast by AESO

Emissivity assumed for Various Technologies 
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COAL: 1.0
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SCGT: 0.525
COGENERATION: 0.39

25



26



Appendix



An Explanation of 
Capacity (MW), Generation (MWh) & Capacity Factor (%)

• Capacity is the amount of power (commonly expressed in Megawatts) that 
a generating unit can produce under specific conditions.

1 megawatt (MW) is one million watts.

• Generation is the amount of electricity a generator produces over a 
specific period of time (commonly expressed in Megawatt hours).
• 1 megawatt (MW) operating for one hour will generate 1 MWh
• 1megawatt (MW) operating for one year will generate 8,760 MWh

• The Capacity Factor of a power plant is the ratio of its actual output over a 
period of time, to its potential output if the plant were to operate at full 
capacity continuously over the same period of time.
• The capacity factor is frequently measured over a period of one year; 
• For example, if a 5 MW (Megawatt) wind turbine generates 15,000 MWh in one year, 

its capacity factor can be calculated as 15,000 MWh / 5 MW / 8,760 hours per year = 
34.2 %

• For example, if a 5 kW (kilowatt) solar array generates 6,570 kWh in one year, its 
capacity factor is 6,570 kWh / 5 kW / 8,760 hours per year = 15.0 %

28
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Where are the priority areas for GHG reduction 
in Canada by 2030 ?

• Reduce fugitive emissions from Oil & Natural Gas by 70%;  
• (Canada has committed to reducing fugitive emissions by 

45% by 2025)
• Reduce Emissions from Electricity Generation by 67%; 
• Reduce Emissions from Solvent Use by 50%;
• Reduce Emissions from Waste Disposal by 30%;
• Reduce Emissions from Crop Residue & Manure by 30%;
• Reduce Fuel Consumed for Oil & Gas Production by 25%;
• Reduce Emissions from Road Transportation by 15%
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Where are the priority areas for GHG reduction 
in Alberta by 2030 ?

• Reduce fugitive emissions from Oil & Natural Gas by 67%;
• Reduce Emissions from Electricity Generation by 64%;
• Reduce Emissions from Agriculture & Waste (methane) by 40%;
• Reduce Emissions from Transportation by 37%;
• Reduce Emissions from Buildings (improve EE) by 25%;
• Reduce electricity demand by 15%; 
• Phase out coal by 2025 (in one decade);
• Close coal units that have operated for 40 years;
• Increase renewable generation from current 10% to

20% by 2020;   35% by 2025; and 50% by 2030
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GHG Emissions Reduction in Alberta

•What is Alberta targeting to accomplish by 2030? 
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Canada’s GHG target was confirmed in 2015 at Paris COP21
Our 2030 National target is 524 Megatonnes CO2e

= 30% below 2005 levels of 747 MT

Alberta’s
Climate Plan
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Alberta should reduce current GHG emissions of 274 MT by 28% 
to 200 MT by 2030 to help meet Canada’s goal of 524 MT.

Alberta’s CLP Climate Leadership Plan Alberta’s Fair Reduction Obligation 
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Canada’s 2030 GHG target = 524 MT

Alberta’s 2030 CLP forecast = 270 MT

AREAs 2030 forecast for Alberta = 200 MT
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Province

GHG emissions                      
(MT CO2e / year) Actual % GHG 

change from 
2005 to 2014

AREA's 
Recommended % 

GHG reduction 
from 2014 by 2030

AREA's Recommended 
Provincial GHG targets 

for 2030 (MT CO2e)

Comments to justify varying 
Provincial reduction percentages

2005 2014

NL 10 11 4% -30% 7.4
PEI 2.1 1.8 -13% -17% 1.5 have already reduced 13%
NS 24 17 -29% -1% 16 have virtually met 2030 target
NB 21 15 -27% -3% 15 have virtually met 2030 target
QC 90 83 -8% -32% 56 previously committed to 56 MT 
ON 211 170 -19% -32% 115 previously committed to 115 MT 
MB 21 22 4% -33% 14 previously committed to 14 MT 
SK 70 75 8% -27% 55
AB 233 274 18% -27% 200
BC 65 63 -4% -33% 42 previously committed to 38 MT 
YK 0.5 0.3 -42% 0% 0.3 have met 2030 target
NWT 1.7 1.5 -8% -26% 1.1 have already reduced 8%
NUN 0.3 0.3 -23% -11% 0.2 have already reduced 23%

TOTAL 747 732 524

AREA’s Recommended Provincial GHG Reductions 
to achieve Canada’s 2030 Target 
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The 2012 Federal Coal Regulation
Sanctioning 50 year 'Useful' Lifetime

allowed Alberta Coal Power to operate
until 2061 Battle River #3 (1969)

Sundance #1 (1970)
H.R. Milner (1972)
Sundance #2 (1973)
Battle River #4 (1975)
Sundance #3 (1976)
Sundance #4 (1977)
Sundance #5 (1978)
Sundance #6 (1980)
Battle River #5 (1981)
Keephills #1 (1983)
Keephills #2 (1984)
Sheerness #1 (1986)
Genesee #2 (1989)
Sheerness #2 (1990)
Genesee #1 (1994)
Genesee #3 (2005)
Keephills #3 (2011)

All 18 units are permitted to generate 
6271 megawatts until December 2019 



Alberta Energy Brochure

In 2016 the 
Alberta government 
required the closure 

of coal power by 
December 2030
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What has AESO Proposed ? (May, 2016)
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From AESO Long Term Outlook (May 2016)
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30% Renewable Capacity by 203017% RE Capacity 2016
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?30% RE Capacity 29% RE Capacity

Why would AESO plan the same renewable 
capacity in 2037 as in 2030 ?
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What should the Renewable generation mix in 
Alberta look like in five year steps?
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AREA’s Forecast for Generation in Alberta 2016 to 2030
If coal generation is suspended by 2025 
(99,500 GWh per year) not including imports

Energy Storage
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Cogeneration

Coal

10% 50%
Renewable 

Generation         

by 2030

20%
35%
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Alberta’s 15 year (2016 to 2030) Cumulative Electricity GHG emissions 
comparing AESO’s LTO and AREA’s Recommendations (MT CO2e)

501 
MT

734 
MT

Cumulative emissions 

with 30% Renewable 
Capacity and coal 

units run for 50 year 
life until Dec. 31, 2029

Cumulative emissions 

with 50% Renewable 
Generation and coal 
units run for 40 year 

life until Dec. 31, 2025

AESO’s 
May 2016 

Long Term Outlook
Reference Case

AREA’s Recommended
Early Coal Closure & 

50% Renewable 
Generation by 2030

30% CAPACITY 
IS NOT THE SAME AS 

30% GENERATION
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What Capacity Mix in MW is required in Alberta to 
achieve:

20% Renewable Generation in 2020; and
50% Renewable Generation in 2030 ?

44



9127

1141611169

14398

16314

27814

0

5000

10000

15000

20000

25000

30000

2005 2010 2015 2020 2025 2030

A
IL

 A
lb

er
ta

 In
te

rn
al

 L
o

ad
 (

M
W

)
Historical and AREA’s Forecast Alberta Electrical Loads 

2005 to 2030 
(MW)

Historical Average Load

Historical Maximum Load

AREA's Forecast Load

AREA's Forecast Peak

Installed Capacity

AREA's Forecast Added Capacity
(not including imports)

15714 including imports

System capacity must be designed on 
the assumption that wind and solar 
may not be dispatchable for short 
periods.
Additional imported hydro from BC 
and/or Manitoba should be evaluated.

45



What Capacity should be added 
in the interim period to 2020 ?
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AREA's Recommended Capacity of Natural Gas and Renewables added Annually
to replace 2,587 MW (nine units) of coal-fired electricity in Alberta

and reach 20% renewable generation by 2020
Total added from 2016 to 2020 = 4,330 MW    Gas = 960 MW   Renewables = 3,370 MW

Energy Storage

Bioenergy

Geothermal

Hydro

Solar

Wind

CCGT

SCGT

Cogeneration
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The Climate Change and Emissions 
Management Fund has leveraged 
investment of $2.3 Billion at 5.5:1 
which equates to a percentage 
of 15.6 % of total investment.
(CCEMC Annual Report 2014/2015)
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WHAT ABOUT JOBS?

•A burgeoning new renewable energy sector would 
provide diversified job opportunities.
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2016 IRENA Annual Report on Jobs in Renewable Energy
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WHAT ABOUT JOBS?

•What effect will coal power closures have on jobs?
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Reference: ACCCE (American Coalition for Clean Coal Electricity, October 1, 2012)
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Where do GHG reduction opportunities lie in 
Canada and Alberta?
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NIR 2015

Canada is required under the UN 
Framework Convention on Climate 
Change to submit an annual report 
on GHG emissions from all sectors 
within Canada.  This NIR (National 
Inventory Report) 2015 was 
released in May of 2015 and 
reported on emissions from 1990 
to 2013.

NIR 2015 formed the rationale for 
Canada’s 2015 INDC commitment 
to reduce GHGs by 30% below 2005 
GHG levels.
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85% of 2013 GHG 
emissions arose 

from these sectors
Canada’s Sectoral 

GHG emissions 
for the year 2013

Alberta’s Sectoral 
GHG emissions 

for the year 2013
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Canada
85% of Canada’s 

2013 GHG emissions 
arose from these 

sectors
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Reduce road transportation emissions by 15%

Reduce all remaining GHG emitters by 15%

Reduce Fuel consumed for Oil and Gas Production by 25%

Reduce Emissions from Electricity Generation by 67%

Reduce fugitive emissions from Oil and Natural Gas by 70%

Reduce emission from fuels used for manufacturing by 5%

Reduce Fuel use in residential buildings by 15%

Reduce Fuel use in commercial buildings by 15%

Reduce methane released by cattle by 5%

Reduce emissions from crop residue and manure by 30%

Reduce emissions from waste disposal by 30%

Reduce fuel consumed for Petroleum Refining by 15%

Reduce emissions from Solvent use by 50%

Reduce Fuels consumed during Metal Production by 15%

Annual GHG emissions (MT CO2e per year)

Canada’s 2013 GHG emissions* can be reduced by 202 MT 
to achieve Canada's Paris commitment of 524 MT by 2030

2030 emissions totalling 524 MT Reductions to reduce 202 MT by 2030

The values at the end of the bars 
represent the GHG emissions  in 

2013 and total 726 MT CO2e; 

*GHG emissions in 2014 rose 
slightly by 6 MT to 732 MT CO2e 

as reported in NIR 2016
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Where are the priority areas for GHG 
reduction in Canada by 2030 ?

• Reduce fugitive emissions from Oil & Natural Gas by 70%;  
• (Canada has committed to reducing fugitive emissions by 

45% by 2025)
• Reduce Emissions from Electricity Generation by 67%; 
• Reduce Emissions from Solvent Use by 50%;
• Reduce Emissions from Waste Disposal by 30%;
• Reduce Emissions from Crop Residue & Manure by 30%;
• Reduce Fuel Consumed for Oil & Gas Production by 25%;
• Reduce Emissions from Road Transportation by 15%
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AREA's estimate of GHG reduction opportunities 
to reduce from 732 MT to 524 MT by 2030 in CANADA

192 188 183 179 175 170 166 162 157 153 149 144 140 136 132 127 123

78 75 71 68 65 62 58 55 52 49 45 42 39 36 32 29 26

171 169 168 166 165 163 161 160 158 157 155 153 152 150 149 147 145

76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76 76

87 86
84

83
82

80
79

77
76

75
73

72
71

69
68

67 65

73 72
70

69
68

66
65

63
62

61
59

58
57

55
54

52 51

54 53
52

51
50

49
48

47
46

45
44

43
42

41
40

39 38

0

100

200

300

400

500

600

700

800

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

A
n

n
u

al
 G

H
G

 e
m

is
si

o
n

 (
M

T 
C

O
2

e 
/ 

ye
ar

)

waste

agriculture

buildings

industries

transportation

electricity

oil and gas

208
MT

732

59



Where do GHG reduction opportunities lie in 
Alberta?
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85% of Alberta’s 
2013 GHG emissions 

arose from these 
sectors

Alberta
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Alberta Rest of Canada
GHG emissions in 2013 from 15 high emitting sectors

Alberta’s 2013 high 
proportional GHG 

emissions 

Methane from cattle / 
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Where are the priority areas for GHG reduction 
in Alberta by 2030 ?

• Reduce fugitive emissions from Oil & Natural Gas by 67%;
• Reduce Emissions from Electricity Generation by 64%;
• Reduce Emissions from Agriculture & Waste (methane) by 40%;
• Reduce Emissions from Transportation by 37%;
• Reduce Emissions from Buildings (improve EE) by 25%;
• Reduce electricity demand by 15%; 
• Phase out coal by 2025 (in one decade);
• Close coal units that have operated for 40 years;
• Increase renewable generation from current 10% to

20% by 2020;   35% by 2025; and 50% by 2030.
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to reduce from 274 MT to 200 MT by 2030 in ALBERTA
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