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Minnesota Climate Action Plan Summary

In December 2006, Minnesota Governor Tim Pawlenty announced the stateOs ONext
Generation Energy Initiative,O including Odevelopment of arebesive plan to

reduce MinnesotaOs emissions of greenhouse(@G$€s).0 The Governor formed the
Minnesota Climate Change Advisory Group (MCCAG), a btbased group of 53
Minnesota citizens and leaders to develop a Climate Mitigation Action Plan and a
comprehensive set of policy recommendations in all sectors to establish and meet state
greenhouse gas emissions goals and targets.

Coordination of the MCCAG was provided Bgward Garvey, Department of

Commerce, and David Thornton, Minnesota Pollutiont@digency The MCCAG
recommended 4policy actionsN 38 unanimously4 by a supermajority, andiby a

majority. The analyzed measures were estimated to have a cumulative effect of reducing
emissions by about 22 million metric tones of carbon dioxide elgumveMMICOe) in

2015 and 5(MMtCOe in 205. This is roughly equivalent to a reduction of GHGs to

1990 levels by 2020.

GHG Reduction Potential from Recent and MCCAG Recommended Actions
(CCS analysis, 2008)
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MMtCOze = million metric tons of carbon dioxide equivalent; GHG = greenhouse gas; MCCAG= Minnesota
Climate Change Advisory Group.
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Governor Pawlentgsked the&Center for Climate Strategié€CS)to provide facilitation,
technical and analytical support to assistN@CAG and itssix Technical Work Groups
(TWGS),including overlO0members in totalepresenting a wide array of state interests
and expertise in energy, climate, transportgtiatural resources and economic
development policies and activitiethe TWGs include:

¥ Agriculture, Forestry and Waste Conservation
¥ Energy Supply and Demand (Heat and Power Generation)

¥ Residential Commercial and Industrial Conservation and Efficiency (Heat and
Power Consumption)

¥ Transportation and Land Use Improvements
¥ CapandTrade(this work group was addetliringthe process

The MCCAG anayzed thedirectcosts orsavings o5 of its 533 recommendations.
(Items below the $0 mitine are coskavings.) Caqand Trade policesrenot included in
the cost curve below becaubse GHG reductionsverlap withmany of the conventional
policiesin the plan The CapandTrade TWG developed the capdtrade policies as an
additional measure to ensure that targeted total emissions reductions are achieved.

Economy Wide Stepwise Marginal Cost Curve of Minnesota, 2025
(Center for Climate Strategies, 2009)
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Percentage Reduction of 2025 BAU GHG Emissions

BAU = business as usual; GHG = greenhouse gas; tCO.e = metric tons of carbon dioxide equivalent;
AFW = Agriculture, Forestry, and Waste Management; RCI = Residential, Commercial, and Industrial;
TLU = Transportation and Land Use; ES = Energy Supply. Note: Numbers below $0 line are cost savings.

TheMinnesota Action Plars one 0f31 such state plarthat have been completed or are
underway by U.S. states. It indes a comprehensive set of settased policies and
measures. Its designgenerallyconsistent with th@ational climate proposabssed in
theU.S. House of Representativasd supported by the Administratjdyut includes

more specificity on sectdyased policies and measures and less on national Ritesded
approaches

The Center for Climate Strategies 2 www.climatestrateqgies.us




MinnesotaClimateAction Plan Summary, CCS
August,2009

Summary Tables of SectoiBased Recommendations

The tables belw list MinnesotaOs recommended policies by sector and show results of
analyses conducted by CCS according to specifications by the Work Groups. Some
policies were not quantified due to data limitations or other factors, notably in the Cross
Cutting Issueshown in the first table.

Key to Table Acronyms: GHG = greenhouse gas, MMtG®= million metric tons of carbon
dioxide equivalent, $/tCg = dollars per metric ton of carbon dioxide equivalent, N/Q = not
guantified CO,e/MWh = carbon dioxide equivalenier megawathour; ES = Energy Supply

Note: Negative dollar values indicat®st savingsAll costs are reportein 2005 U.S. dollars, net
present value as of January 1, 2009. Totals in some columns may not add to the totals shown due
to rounding. The nuivering of policies does not reflect prioritization among the options.

Minnesota Policy Recommendations by Sector

Cross-Cutting Issues
GHG Reductions
(MMtCO2e) Net Present| Cost-
el Policy Recommendation palis e
No. y Total | 2008-2025 | ness
20152025 2008- | (million $) | ($/tCO2e)
2025
CC-1 GHQ Inventories, Forecasting, Reporting, and Not quantified
Registry
CC-2 Statewide GHG Reduction Goals and Targets Not quantified
cc-3 State and Local Government GHG Emissions Not quantified
(Lead-by-Example)
CC-4 Public Education and Outreach Not quantified
R Participate in Regional and Multi-state GHG o
ce-7 Reduction Efforts Not quantified
Encourage the Creation of a Business-Oriented
Organization to Share Information and o
cc-8 Strategies, Recognize Successes, and Support Not quantified
Aggressive GHG Reduction Goals
cc-9 Dedicate Greater Public Investment to Climate Not quantified
Data and Analysis
Sector Total After Adjusting for Overlaps Not quantified
Reductions From Recent Actions Not quantified
Sector Total Plus Recent Actions Not quantified
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Residential, Commercial, and Industrial (RCI)
GHG Reductions

Poli (MMECO:0) Present | Effectly
olicy a a resen ective-

No. Policy Recommendation Total | value ness
2015 | 2025 |(2008-| (million $) | ($/tCOze)

2025)
RCI-1 Maximize Savings From the Utility Quantified as a @Recent ActionO

Conservation Improvement Program (CIP)*

RCI-2 Improved Uniform Statewide Building Codes| 0.004 | 0.005 | 0.077 -$44 -$576

Green Building Guidelines and Standards

RCI-3 Based on Architecture 2030 0.62 0.94 11 ~$296 —$27
Incentives and Resources to Promote

RCI-4 Combined Heat and Power (CHP) 0.96 4.95 331 $125 $3.8

RCI-5 Program to Reduce Emissions of Non-Fuel, 0.02 0.05 05 _$2 _$5

High-Global-Warming-Potential GHGs

Non-Utility Strategies and Incentives to
RCI-6 Encourage Energy Efficiency and Reduce 0.25 | 1.30 8.3 -$307 -$37
GHG Emissions

Conservation Improvement-Type Program

RCLT | or Propane and Fuel Oil Efficiency 0.05 | 0.05 0.7 521 —$28
RCI-8 Energy Performance Disclosure Not quantified
} Promote Technology-Specific Applications o
RCI-9 to Reduce GHG Emissions Not quantified
Support Strong Federal Appliance
} Standards and Require High State _ .
RCI-10 Standards in the Absence of Federal 08 14 15.3 | —$1,895 $124
Standards
Sector Total After Adjusting for Overlaps _ _
(RCI, Non-electricity) 0.76 | 0.69 10.41 $464 $44.6
Sector Total After Adjusting for Overlaps _ _
(Integrated RCI and ES for Electricity) [LeC R FLE) =t gats
Reductions From Recent Actions 6.50 |15.50 143.4 | -$8,454 -$59.0
New Commercial Building Code 0.18 | 0.21 3.16 -$1.8 -$0.6
Sustainability Guidelines
(New State Buildings) 0.22 0.46 4.72 $1.7 $0.4
10% Savings in State Buildings 0.09 | 0.11 1.75 -$0.9 -$0.5
RCI-1: New CIP *| 6.01 |14.72 133.8 | —$8,449 -$63.2
Sector Total Plus Recent Actions 8.82 | 23.5 204.9 -$10,016 -$48.9

* The Conservation Improvement Program considered here is based on the CIP requirements (i.e., 1.5%
energy savings goal) included in the Next Generation Energy Act of 2007; therefore, the emission reductions
and cost savings estimated are included under “recent actions.”

The Center for Climate Strategies 4 www.climatestrateqgies.us




MinnesotaClimateAction Plan Summary, CCS

August,2009
Energy Supply Policy Recommendations
GHG Reductions Net
. (MMtCO2e) Present ot
Policy . . Effective-
Policy Recommendation Value
No. Total ness
2015 | 2025 | (2008 |2008-2025) o\, rry o
2025) (MI"IOH $)
ES-1 |Generation Performance Standard 0.0 0.0 0.0 $0.0 $0.0
} Efficiency Improvements, Re-powering and
ES-3 other Upgrades to Existing Plants 18 3.0 333 35544 $167
Transmission System Upgrading, Including
ES-4 [Reducing Transmission Line and 0.2 0.4 3.9 -$92.2 -$26.1
Distribution System Loss

Renewable and/or Environmental Portfolio

ES-5 Standard* Quantified as a QRecent ActionO

ES-6 |Nuclear Power Support and Incentives Recommended for further study.
Advanced Fossil Fuel Technology

ES-8 |Incentives, Support or Requirements, Recommended for further study.
Including Carbon Capture and Storage

ES-10 |Voluntary GHG targets Not quantified

ES-12 Distributed Renewable Energy Incentives 0021 | 0.023 0.37 $29.1 $78.1
and/or Barrier Removal
Technology-Based Approaches, Including

ES-13 Research and Development, Fuel Cells, Not quantified

Energy Storage, Distributed Renewable
Energy Technologies, etc.

Sector Total After Adjusting for Overlaps | 2.0 3.4 37.5 $462.2 $12.3
Reductions From Recent Actions 12.8 20.8 225 $10,116 $45.0
Biomass for Electricity 0.60 0.60 11.4 $285.3 $25.0

Metro Emissions Reduction Project 4.52 4.52 80.4 $2,330 $29.0
ES-5: Renewable Energy Standard * 7.72 15.7 133.1 $7,502 $56.4
Sector Total Plus Recent Actions 14.8 24.2 262.5 $10,578 $40.3

All totals are relative to the underlying assumption that electricity expansion in Minnesota proceeds with the
recently legislated Conservation Improvement Program (CIP), Renewable Energy Standard (RES), and all
planned additions including the Mesaba and Big Stone 2 stations.

* The RES considered here is based on the RES requirements included in the Next Generation Energy Act
of 2007; therefore, the emission reductions and costs estimated are included under “recent actions.”
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Transportation and Land Use Policy Recommendations
GHG Reductions Net
(L ietops) Present Cost-
Policy . . Value Effective-
No. Policy Recommendation Total 2008 ness
2015 | 2025 | 2008- 2025 ($/tCOze)
2025 |(Million $)

TLU Area 1: Reduce VMT (VMT goal to be established based on VMT implied by selected strategies)

TLU-1 Improved Land-Use F?Iannmg and 0.7 19 14.9 N_et Net savings
Development Strategies savings
TLU-2 Expand Transit, Bicycle, and Pedestrian 0.1 0.3 3.0 $0 $0
Infrastructure
Climate-Friendly Transportation _ _
TLU-5 Pricing/Pay-as-You-Drive 11 21 20.9 $1 $1
TLU-7 F|x_-|t-F|rst Traqsportahon Investment Not quantified
Policy and Practice
TLU-9 V\(orkplace Tools To.Engourag'e Carpooling, 0.3 0.4 45 Larg_e net Larg_e net
Bicycling, and Transit Ridership savings savings
TLU-14 |Freight Mode Shifts: Intermodal and Rail N/A

TLU Area 2: Reduce Carbon per Unit of Fuel
TLU-3 |Low-GHG Fuel Standard ‘ 1.7 ‘ 3.6 ‘ 36.2 ‘ Not quantified
TLU Area 3: Reduce Carbon per Mile and/or per Hour

TLU-4 |Infrastructure Management 0.04| 0.1 0.7 Not quantified
TLU-6 |Adopt California Clean Car Standards 0.74] 1.16 13.1 -$263 -$39
TLU-12 |Voluntary Fleet Emission Reductions 0.4 0.4 6.1 Not quantified
$50 at
TLU-13 |Reduce Maximum Speed Limits 0.4 0.4 6.1 N/A §§.1490/agtal
$3.40/gal
Sector Total After Adjusting for Overlaps| 4.7 9.3 91.2 -$264 Nc_)t_
quantified
Reductions From Recent Actions 1.4 1.5 20.2 Not quantified
Biodiesel 0.64| 0.75 8.1
Ethanol 0.78| 0.79 12.1
. Not
Sector Total Plus Recent Actions 6.1 10.8 111.4 -$264 quantified

VMT = vehicle miles traveled; N/A = not available.
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GHG Reductions Pr:se;nt Cost-
Bsley Policy Recommendation (VEEO:e) LCIED (IS ATS
No. Total 2008- ness
2015 | 2025 | 2008- | 2025 |($/tCOze)
2025 [(Million $)
Agricultural Crop Management
1AFW- A. Soil Carbon Management 0.72 1.3 15 -$34 -$2
B. Nutrient Management 0.79 1.3 15 -$543 -$37
AEW-2 Lan_d Use Manag(_-)ment Approaches for Protection and
Enrichment of Soil Carbon
A. Preserve Land 0.15 | 0.44 3.7 $120 $33
B. Reinvest in Minnesota—Clean Energy (RIM-CE) 0.09 | 0.19 1.8 $59 $34
C. Protection of Peatlands & Wetlands Not Quantified
AFW- | In-State Liquid Biofuels Production
A. Ethanol Carbon Content 1.8 2.2 27 -$242 -$9
B. Fossil Diesel Displacement 0.03 | 0.19 1.4 $74 $55
C. Gasoline 35% Displacement 2.8 9.1 73 $336 $5
4AFW- 5)(;;;??3:3(81'[2:2 cljjfrlgljoungsgi Feedstocks for Electricity, 13 38 31 $102 $3
Forestry Management Programs to Enhance GHG
Benefits
A. Forestation 0.55 2.2 17 $218 $13
’;FW' B. Urban Forestry 12| 27| 26 -$295 -$12
C. Wildfire Reduction Not Quantified
D. Restocking 21| 84| e | s2187 $33
E. Forest Health and Enhanced Sequestration Not Quantified
AFW- |Forest Protection—Reduced Clearing and Conversion to 29 27 34 $101 $3
6 Non-Forest Cover
Front-End Waste Management Technologies
AFW- A. Source Reduction 0 3.6 20 $59 $3
7 B. Recycling 31| 34| 45 -$207 -$5
C. Composting 0.29 | 0.41 49 $137 $28
End-of-Life Waste Management Practices
AFW- A. Landfill Methane Recovery 0.07 | 0.73 4.4 $5.7 $1
8 B. Residuals Management 0.52 | 0.63 8.1 $650 $80
C. Waste to Energy Preprocessing 0.37 | 0.84 7.9 $257 $32
Sector Total After Adjusting for Overlaps* 13.2 | 29.5 | 279 $2,090 $7
Reductions From Recent Actions 0.0 0.0 0.0 0.0 0.0
Sector Total Plus Recent Actions 13.2 | 29.5 | 279 $2,090 $7

*Qverlaps include an assumed 100% overlap of AFW-3b&3c with TLU-3 (reductions excluded from AFW totals); an
assumed 100% overlap of AFW-4 with ES-5 (reductions and costs excluded from AFW totals); overlap of AFW-7&8
(incremental benefits and costs of AFW-8 included in the AFW totals).
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Cap-and-Trade (C&T) Policy Recommendations
GHG Reductions Net Cost- p it
Polic (MMECOze) Preseent SEaie- P?':'tr:zl"
y Policy Recommendation Total ness*
No. Value ($/tCO5e) ($/tCO2e)
2015 | 2025 | (2008~ \(mitiion $)| ™, 02" | 2025
2025)
C&T-1 Camgrf-;’r?tde Prgg(;&r_?m
artners
—no RES/CIP in the baseline 79.82 —$1217 | $48.45
MGA Partners C&T
—with both RES/CIP in the baseline 52.94 $2.65 $45.95
MGA Partners C&T
—uwith only RES in the baseline 67.35 —$1542 | $46.64
MGA Partners+Observers C&T
—no RES/CIP in the baseline 81.97 —$10.52 | $52.44
MGA Partners+Observers C&T
—with both RES/CIP in the baseline 55.45 $4.71 $50.72
MGA Partners+Observers C&T
—uwith only RES in the baseline 69.45 —$1348 | $51.27
MGA plus WCI Partners C&T
—no RES/CIP in the baseline 72.64 —$17.52 | $35.69
MGA plus WCI Partners C&T
—with both RES/CIP in the baseline 46.93 —$2.19 | $34.95
MGA plus WCI Partners C&T
—uwith only RES in the baseline 61.92 —$20.36 | $35.07
MGA and WCI Partners+Observers
C&T 76.17 -$14.92 $41.87
—no RES/CIP in the baseline
MGA and WCI Partners+Observers
C&T 50.41 $0.59 $41.25
—with both RES/CIP in the baseline
MGA and WCI Partners+Observers
C&T 64.92 -$17.65 $41.39
—with only RES in the baseline
MN-Only C&T
C&T-2 |\, RES/CIP in the baseline 89.18 —$2.39 | $65.48
C&T-3 National C&T Not quantified
Market Advisory Group .
C&T-5 (Formerly CC-11) Not quantified
Regional and Multi-state GHG e
C&T-6 | Reduction Efforts (Formerly CC-7) Not quantified

MGA = Midwestern Governors Association; C&T = cap-and-trade; RES = renewable electricity standard; CIP
= Conservation Improvement Program; WCI = Western Climate Initiative; CC = Cost-Cutting Issues.

MGA C&T Partners include lllinois, lowa, Kansas, Michigan, Minnesota, Wisconsin, and Manitoba; MGA
C&T Observers include Indiana, Ohio, and South Dakota; WCI Partners include Arizona, California, New
Mexico, Oregon, Utah, Washington, British Columbia, and Manitoba; WCI Observers include Colorado,
Idaho, Montana, Nevada, and Wyoming. To run simulations including both MGA and WCI states in 2025, the
C&T Technical Work Group (TWG) used 2020 marginal cost curves for WCI states for 2025. The emission
cap for both MGA and WCI states (or provinces) is assumed to be 30% below the 2005 level in 2025.

* This represents the average $/tCO.e mitigated/sequestered for Minnesota.

T This represents the marginal cost of the last tCO.e mitigated/sequestered; it applies to all states involved
in trading arrangements.

For more information on these recommendationgrseélinnesota Climate Change
Advisory GroupOs Final Repait http://www.mnclimatechange.us/MCCAG.cfm
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