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ENERGY EFFICIENCY

MINNESOTA’S e Conservation policy
ENERGY POLICIES * Building energy codes/standards

RENEWABLE ENERGY

e Renewable energy goal

e Renewable electricity standard

e Solar electricity goal and standard
e Renewable fuel standards

CLIMATE
e Fossil fuel reduction goal
* Greenhouse gas emissions goal



POLICY

e Energy Conservation Improvement: Annually
conserve 1.5% of retail electricity and 1% of natural

ENERGY EFFICIENCY gas sales (\M.S. 216B.241)
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Source: Lawrence Livermore National Laboratory. “Estimated Minnesota Energy Use in 2012.”
https://flowcharts.lInl.gov/commodities/energy
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https://flowcharts.llnl.gov/commodities/energy

POLICY COMPARISON TO OTHER STATES

e 26 states have electricity energy efficiency resources
standards, ranging from 0.2% - 2.6% incremental

ENERGY EFFICIENCY :
savings

Annually conserve 1.5% of retail . . . o
electricity and 1% of natural gas 15 states have natural gas policies, ranging from 0.2%

sales - 1.2% incremental savings

Energy Efficiency Resource Standards (and Goals)

www.dsireusa.org / March 2015

26 States

Have Statewide
Energy Efficiency

: U.S. Territories \
| PR || Guam || usvi | wai| i
’ Resource Standards

. States with an Energy Efficiency Resource Standard (or Goals)

|:| States with an Energy Efficiency Resource Goal
|:| No State Standard or Goal

Source: U. S. Department of Energy and N.C. Energy Technology Center at N.C. State University. DSIRE. “Energy Efficiency
Resource Standards.” http://www.dsireusa.org/resources/detailed-summary-maps/energy-efficiency-resource-standards/
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ENERGY EFFICIENCY

Annually conserve 1.5% of retail
electricity and 1% of natural gas
sales

PROGRAMS AND RESOURCES

Conservation Improvement Programs (CIPs): utility
programs that incentivize energy efficient products
and practices.

RESIDENTIAL COMMERCIAL AND INDUSTRIAL

Energy audit Building recommissioning

Manufacturing process improvements

Energy-efficient construction guidelines that reduce energy intensity and improve
productivity
Rebates: Rebates:
* High-efficiency heating, cooling, and ¢ High efficiency bailers, chillers, and
water heating appliances rooftop units
e Low-flow showerheads ¢ High efficiency lighting and lighting
e Compact fluorescent lighting control systems

e High efficiency motors and drives

Source: Minnesota Department of Commerce, Department of Energy Resources. “Conservation Improvement Programs.”
http://mn.gov/commerce/energy/utilities/conservation/index.jsp

The Conservation Applied Research and Development
(CARD) Grant Program: identifies new technologies or
strategies to maximize energy savings


http://mn.gov/commerce/energy/utilities/conservation/index.jsp

ENERGY EFFICIENCY

Annually conserve 1.5% of retail
electricity and 1% of natural gas
sales

OUTCOMES | ENERGY SAVED THROUGH CIP
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Source: Minnesota Department of Commerce. “A Report on the Impacts of the 2010-2014 Shared Savings Demand-Side Management (DSM)
Financial Incentive on Investor-Owned Utility Conservation Achievements and Customer Costs.” Docket No. E,G999/CI-08-133.
https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentld={9DF59F7B-19D8-4230-8475-
4A14EE738326}&documentTitle=20157-112050-01



Presenter
Presentation Notes
The natural gas saved between 2007-2014 is enough to provide natural gas for a year to more than 200,000 average Minnesota homes. The electricity saved between 2007-2014 is enough to provide electricity for a year to 416,000 average Minnesota homes. Due to the exemptions to the Conservation Improvement Policy, the overall incremental demand-side energy saved amounts to 0.7% of the annual total for natural gas and 0.9% for electricity (this is calculated using the current year, not the three-year weather-normalized average specified in the policy language). 

Also note that since this shows demand-side savings, the primary energy savings for electricity is much higher. 

https://www.edockets.state.mn.us/EFiling/edockets/searchDocuments.do?method=showPoup&documentId=%7B9DF59F7B-19D8-4230-8475-4A14EE738326%7D&documentTitle=20157-112050-01

ENERGY EFFICIENCY

POLICY

 The Minnesota Sustainable Building 2030 (SB 2030)
Program sets aggressive energy targets for new and
renovated buildings. It is required for all state-bonded
buildings that receive General Obligation (GO) bonds
(M.S. 216B.241).

TYPICAL 2010 2015 2020 2025 2030

SB 2030 Energy Standard

Building Energy Consumption frem Carben Producing Fuel

Source: Minnesota B3. “SB 2030 Energy Standard.” http://www.b3mn.org/2030energystandard

OUTCOMES

e SB 2030 has resulted in savings of 327 billion Btus and
$5.24 million per year


https://www.revisor.mn.gov/statutes/?id=216B.241
http://www.b3mn.org/2030energystandard/

ENERGY EFFICIENCY

POLICY

e Energy Standards for Public Buildings: 20% reduction
in energy use in state-owned buildings (Executive
Order 11-12). Each state agency must track energy
use in B3 Benchmarking, set site-specific energy
goals, and report progress annually.

Source: LHB. For more information, visit: https://mn.b3benchmarking.com/ -

OUTCOMES

e B3 Benchmarking tracks energy use in 7,890 buildings
and has identified easily achievable savings of over 3
million MMBtu annually.


http://mn.gov/governor/multimedia/pdf/EO-11-12.pdf
https://mn.b3benchmarking.com/

PROGRAMS AND RESOURCES

Aprogram of the Minnesota Pollution Control Agency @ and its partners

ENERGY EFFICIENCY e Clean Energy Resource r_
Teams (CERTs): a

statewide partnership BUILDINGS AND

that supports individuals LIGHTING
and communities in LAND USE
pursuing community-

TRANSPORTATION

based clean energy
projects

* Minnesota GreenStep
Cities: a voluntary
challenge, assistance and

e ENVIRONMENTAL
recognition program that MANAGEMENT
helps cities achieve their
sustainability and quality-

_li ECONOMIC AND
of-life goals i

DEVELOPMENT

Source: MPCA. Minnesota GreenStep Cities. For more
information, visit: http://greenstep.pca.state.mn.us/
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ENERGY EFFICIENCY

PROGRAMS AND RESOURCES

Regional Indicators Initiative: a program that tracks
annual performance metrics for Minnesota cities

RESIDENTIAL ENERGY USE
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Source: LHB. Regional Indicators Initiative. “Residential Energy Use.” For more information, visit:
http://www.regionalindicatorsmn.com/
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ENERGY EFFICIENCY

1.8% reduction from 2007

OUTCOMES | TOTAL ENERGY USE

Trillion Btu
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Source: U.S. Energy Information Administration. “Table CT3. Total End-Use Energy Consumption Estimates, 1960-2012,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep use/tx/use tx MN.html&sid=MN
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http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_use/tx/use_tx_MN.html&sid=MN

ENERGY EFFICIENCY

5.7% reduction from 2007

12% higher than national
average

OUTCOMES | TOTAL ENERGY USE PER CAPITA
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Source: U.S. Energy Information Administration. “Table CT3. Total End-Use Energy Consumption Estimates, 1960-2012,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep use/tx/use tx MN.htm|&sid=MN
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http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_use/tx/use_tx_MN.html&sid=MN

OPPORTUNITIES | TOTAL ENERGY USE BY SECTOR (2013)

ENERGY EFFICIENCY

Residential
23%

Source: U.S. Energy Information Administration. “Table CT3. Total End-Use Energy Consumption Estimates, 1960-2012,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep use/tx/use tx MN.htm|&sid=MN

14


http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_use/tx/use_tx_MN.html&sid=MN

RENEWABLE ENERGY

POLICY

Renewable Energy Goal: 25% of total energy from
renewable sources by 2025 (IM.S. 216C.05 Subd. 2)

Renewable Energy Standard: 25% of electricity from
renewable sources by 2025 (IM.S. 216B.1692)

Solar Energy Standard: 1.5% of electricity from solar
by 2020 (M.S. 216B.1692)

Solar Energy Goal: 10% of electricity from solar by
2030 (M.S. 216B.1692)

Source: Lawrence Livermore National Laboratory. “Estimated Minnesota Energy Use in 2012.”
https://flowcharts.lInl.gov/commodities/energy
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https://www.revisor.leg.state.mn.us/statutes/?id=216C.05
https://www.revisor.mn.gov/statutes?id=216B.1691&year=2014&keyword_type=all&keyword=renewable+energy+standard
https://www.revisor.mn.gov/statutes?id=216B.1691&year=2014&keyword_type=all&keyword=renewable+energy+standard
https://www.revisor.mn.gov/statutes?id=216B.1691&year=2014&keyword_type=all&keyword=renewable+energy+standard
https://flowcharts.llnl.gov/commodities/energy

RENEWABLE ENERGY

POLICY

Petroleum Replacement Goal: 30% renewable fuels in
total gasoline sold or offered by 2025 (IVI.S.
239.7911).

Biofuel Content Mandate: 10% ethanol or other
approved biofuel in all gasoline fuel sold or offered
(M.S. 239.791)

Biodiesel Content Mandate: 20% biodiesel in all diesel
fuel sold or offered by 2018 (IVI.S. 257.77)

Source: Lawrence Livermore National Laboratory. “Estimated Minnesota Energy Use in 2012.”
https://flowcharts.lInl.gov/commodities/energy
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Presenter
Presentation Notes
Minnesota is a national leader in ethanol policy and development and was the first state to mandate the use of ethanol in its fuel supply (Minnesota Department of Agriculture). Minnesota is an ethanol exporter.

Currently, 11-12% of transportation sector fuel comes from renewable sources.

https://flowcharts.llnl.gov/commodities/energy
https://www.revisor.mn.gov/statutes/?id=239.7911
https://www.revisor.mn.gov/statutes/?id=239.791&year=2014
https://www.revisor.mn.gov/statutes/?id=239.77

RENEWABLE ENERGY

25% of electricity from
renewable sources by 2025

POLICY COMPARISON TO OTHER STATES

e 29 states have a Renewable Portfolio Standard,
ranging from 2%-75%

Renewable Portfolio Standard Policies

www.dsireusa.org / June 2015

UT: 20% %
2025%%

K& 20% x 2020 g J
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29 States + Washington
U.S. Territories DC + 3 territories have a
_ Guam 26%x2035 ¢ Renewable Portfolio
[ e
(8 states and 1 territories have
renewable portfolio goals)
. Renewable portfolio standard 3K Extra credit for solar or customer-sited renewables

I:' Renewable portfolio goal 1 Includes non-renewable alternative resources

HI 100% x 2045

Source: U. S. Department of Energy and N.C. Energy Technology Center at N.C. State University. DSIRE. “Renewable Portfolio
Standards.” http://www.dsireusa.org/resources/detailed-summary-maps/
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RENEWABLE ENERGY

25% of total energy from
renewable sources by 2025;
25% of electricity from
renewable sources by 2025;
10% of electricity from solar by
2030

PROGRAMS AND RESOURCES

Made in Minnesota Solar Incentive Program: $15 million
per year for incentives for Minnesota-made solar PV and
solar thermal (M.S. 216C.411-.416).

Source: Minnesota Solar Energy Industries Association. “Made in Minnesota Solar Incentive Program for PV & Thermal.”

http://www.mnseia.org/programs/made-in-minnesota

Renewable Energy Production Incentive: up to $10.9
million per year for performance-based incentives for
wind, hydroelectric, and on-farm biogas facilities (IVI.S.
216C.41)

Solar Production Based Incentive (Xcel Energy): S5
million per year for performance-based incentives for
solar installations

18


https://www.revisor.mn.gov/statutes/?id=216C.411
http://www.mnseia.org/programs/made-in-minnesota
https://www.revisor.mn.gov/statutes/?id=216c.41

RENEWABLE ENERGY

25% of total energy from
renewable sources by 2025;
25% of electricity from
renewable sources by 2025;
10% of electricity from solar by
2030

PROGRAMS AND RESOURCES

e Community Solar Gardens: programs offered by
utilities for customers to subscribe to a community
solar installations (IM.S. 216B.1641).

CSG PROGRAMS BY UTILITY |E

@ INVESTOR-OWNED
* 4  ® cooPERATIVE
| @ MUNICIPAL

Utilities that offer community solar programs. Source: Clean Energy Resource Teams. “Community Solar Gardens.”

http://www.cleanenergyresourceteams.org/solargardensticurrent

19


https://www.revisor.mn.gov/statutes/?id=216B.1641
http://www.cleanenergyresourceteams.org/solargardens%23current

RENEWABLE ENERGY

25% of total energy from
renewable sources by 2025;
25% of electricity from
renewable sources by 2025;
10% of electricity from solar by
2030

PROGRAMS AND RESOURCES

Renewable Energy Equipment Grant Program:
$150,000 per year for grants to low-income Minnesota
households (Laws of MIN 2015 1st Spec. Session, Ch 1,
art 1. sec 8, subd 7).

Property-Assessed Clean Energy (PACE): energy
efficiency and renewable energy financing program for
home and business owners

Net energy metering: credits solar PV system owners
for the electricity they add to the grid (IVI.S. 216B.164).

Value of Solar Tariff: an alternative to net metering
that credits grid-tied solar PV system owners for the
value they provide to the utility, its customers, and
society (M.S. 216B.164, Subd. 10).

20


https://www.revisor.mn.gov/laws/?year=2015&type=1&doctype=Chapter&id=1
https://www.revisor.mn.gov/statutes/?id=216b.164
https://www.revisor.mn.gov/statutes/?id=216b.164

RENEWABLE ENERGY

25% of electricity from
renewable sources by 2025

OUTCOMES | RENEWABLE % OF ELECTRICITY GENERATION
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Source: U.S. Energy Information Administration. “Net Generation by State by Type of Producer by Energy
Source.” http://www.eia.gov/electricity/data/state/
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Presentation Notes
Minnesota utilities are meeting the current Renewable Energy Standard and are on track to meet the more aggressive future targets. If conventional hydro-electric generation is removed from the equation, Minnesota’s renewable growth is even more impressive in comparison to other states; while the national percentage grew from 3% non-hydro renewables in 2005 to 8% in 2014, the statewide percentage has grown from 5% to 19%.

Note that this graph shows only electricity generated within Minnesota, and does not account for electricity imports. 

http://www.eia.gov/electricity/data/state/

RENEWABLE ENERGY

25% of total energy from
renewable sources by 2025

OUTCOMES | RENEWABLE % OF ENERGY SUPPLY
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Source: U.S. Energy Information Administration. “Table CT3. Total End-Use Energy Consumption Estimates, 1960-2012,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep use/tx/use tx MN.htm|&sid=MN
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Presentation Notes
United States average for 2013 is 9%. 

http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_use/tx/use_tx_MN.html&sid=MN

POLICY

e Reduce per capita fossil fuel use for energy by 15% by
2015 (M.S. 216C.05 Subd. 2)

CLIMATE

 Reduce greenhouse gas emissions across all sectors
producing those emissions to at a level at least:

— 15% below 2005 levels by 2015;
— 30% percent below 2005 levels by 2025; and
— 80% below 2005 levels by 2050. (IV.S. 216H.02)

120%

100% @

80%

60%

40%

20% o

0%
2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

23


https://www.revisor.leg.state.mn.us/statutes/?id=216C.05
https://www.revisor.mn.gov/statutes/?id=216H.02

PROGRAMS AND RESOURCES

e Climate Solutions and Economic Opportunities:
project that identified and quantified strategies to
bend the curve toward the statewide emissions goal

s [0 B &

CLIMATE

S Transportation S Waste
Energy Supply Demand-Side p Agriculture grasslands,
and Land Use Management
Management and wetlands

40% Renewable Transportation

Energy Standard Combined Heat and Pricing Fertilizer Reduction Protect Peat lands
Power

Wasite Water

Treatment

PAYD Insurance Efficiency
50% Renewable
Energy Standard Best Management

Cover Crops 5
P Practices

Carbon Tax
SB2030 Building

Repower Sherco Guidelines
1&2 to natural gas Fuel Tax

Increase Perennials Community Forests* Waste Reduction
Compact Metro

Retire Sherco 1&2 Development

2.5%/yr Energy
Efficiency
Disturbance

Metro Mass Transit Advanced Biofuels
Response

Repower one unit,
retire the other

Electric Vehicles Increased Recycling

Thermal Renewable and Composting

. Conservation of
ari Energy State Biofuel Goal
111(d) Scenarios TLU-2&3 (combined) natural land*

Source: Environmental Quality Board. “Climate Solutions and Economic Opportunities.” For more information, visit: http://www.environmental-
initiative.org/our-work/environmental-policy/climate-solutions-economic-opportunities 24




CLIMATE

Reduce per capita fossil fuel use
for energy by 15% by 2015

OUTCOMES | FOSSIL FUEL USE PER CAPITA
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Source: U.S. Energy Information Administration. “Table CT3. Total End-Use Energy Consumption Estimates, 1960-2012,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep use/tx/use tx MN.htm|&sid=MN
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Presentation Notes
Minnesota’s fossil fuel use per capita is 2% lower than the national average (2013).

http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_use/tx/use_tx_MN.html&sid=MN

OUTCOMES | EMISSIONS BY ACTIVITY
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Presentation Notes
Energy is the largest contributor to statewide emissions. Percentages are for 2012 emissions.


OUTCOMES | ENERGY EMISSIONS TRENDS BY SECTOR

Greenhouse gas emissions from energy by economic sectors: 2005-2012
BOM | '

CLIMATE

Reduce greenhouse gas
emissions by 30% by 2025
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Greenhouse gas emissions from energy have decreased 10%
from 2005-2012.
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Presentation Notes
“Most greenhouse gas emissions are the result of fossil fuel combustion. The large reductions in emissions from electric utilities and transportation are due to reduced use of fossil fuels. This was accomplished by switching from coal to lower-impact natural gas at some utilities, using renewable sources to generate electricity, using electricity more efficiently, and driving more fuel efficient vehicles. The temporary outage at Xcel Energy’s Sherburne County coal-fired electricity generation facility significantly contributed to the reduction in GHG emissions estimated for 2012. Fossil fuel combustion also declined in the residential and commercial sectors.”

Source: Minnesota Pollution Control Agency. “Greenhouse Gas Emissions Reduction Biennial Report to the Minnesota Legislature, January 2015.” http://www.pca.state.mn.us/index.php/view-document.html?gid=22186 


CLIMATE

Reduce greenhouse gas
emissions by 30% by 2025

OUTCOMES | FORECASTED EMISSIONS
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Presentation Notes
Emissions avoided include: energy efficiency, renewable energy for electricity, coal plant retirements and fuel switching, and vehicle fuel economy standards.

“As part of the Environmental Quality Board’s (EQB) Climate Strategies and Economic Opportunities (CSEO) project during 2014, a forecast was developed estimating the state GHG emissions if Minnesota carried on with business as usual, implementing planned policies. The forecasted emissions show an overall slight decline from 2012 to 2030. Most of the emissions reductions are predicted in the electric utility and transportation sectors. The forecasted emissions, without additional reduction efforts, fall short of the 2030 reduction goal. The CSEO project is evaluating various policies for their ability to reduce Minnesota’s GHG emissions with consideration given to the cost of the reduction in emissions and opportunities for economic development and job creation in the state.”

 Source: Minnesota Pollution Control Agency. “Greenhouse Gas Emissions Reduction Biennial Report to the Minnesota Legislature, January 2015.” http://www.pca.state.mn.us/index.php/view-document.html?gid=22186 



QUESTIONS?

e What else do you need to know in order to identify priority strategies and
technologies for Minnesota to focus on over the next ten years?
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Source: Lawrence Livermore National Laboratory. “Estimated Minnesota Energy Use in 2012.” https://flowcharts.lInl.gov/commodities/energy

e Additional questions? Send to becky.alexander@|hbcorp.com
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APPENDIX

ENERGY EFFICIENCY
* Energy use by sector
e Vehicle travel per capita

RENEWABLE ENERGY
* Energy by fuel

CLIMATE
e Energy emissions by sector/fuel
* Forecasted emissions by sector

ENERGY ECONOMY

* Energy prices
e Energy cost per gross state product



Residential

TOTAL ENERGY USE BY SECTOR = Commercial

M Industrial

Trillion Btu M Transportation
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ENERGY EFFICIENCY
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0
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Source: U.S. Energy Information Administration. State Energy Data System. “Tables CT4-CT7, 1960-2013, Minnesota.”
http://www.eia.gov/state/seds/seds-data-complete.cfm?sid=MN#Consumption
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ENERGY EFFICIENCY

e 4.7% reduction from 2007

*  12% higher than national
average

VEHICLE TRAVEL PER CAPITA
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Sources: Minnesota Department of Transportation. “Roadway Data.” http://www.dot.state.mn.us/roadway/data/data-
products.html#VMT. U.S. Department of Transportation, Office of Highway Policy Information. “Vehicle Miles of Travel
Highway Statistics Series.” http://www.fhwa.dot.gov/policyinformation/quickfinddata/qgftravel.cfm 32
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http://www.fhwa.dot.gov/policyinformation/quickfinddata/qftravel.cfm

RENEWABLE ENERGY

M Petroleum H Coal

TOTAL ENERGY BY SOURCE  Natural Gas Nuclear

M Biomass W Other Renewables
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Source: U.S. Energy Information Administration. “Table CT1. Total End-Use Energy Consumption Estimates, 1960-2013,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep use/total/use tot MNa.html|&sid=MN

33


http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep_use/total/use_tot_MNa.html&sid=MN

RENEWABLE ENERGY

ENERGY SOURCES (2013)

Nuclear

6%

Source: U.S. Energy Information Administration. “Table CT1. Total End-Use Energy Consumption Estimates, 1960-2013,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep use/total/use tot MNa.html|&sid=MN
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HISTORIC MINNESOTA ENERGY EMISSIONS
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CLIMATE

FORECASTED MINNESOTA EMISSIONS
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ENERGY ECONOMY

PRICE OF ENERGY
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Source: U.S. Energy Information Administration. “Table ET2. Total End-Use Energy Price and Expenditure Estimates, 1960-
2013, Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep prices/tx/pr tx MN.htmI&sid=MN
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ENERGY ECONOMY

ENERGY EXPENDITURES PER GSP
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Sources: U.S. Energy Information Administration. “Table ET2. Total End-Use Energy Price and Expenditure Estimates, 1960-2013,
Minnesota”. http://www.eia.gov/state/seds/data.cfm?incfile=/state/seds/sep prices/tx/pr tx MN.html|&sid=MN.

Federal Reserve Bank of St. Louis. “Total Gross Domestic Product for Minnesota.”
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