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Energy is the world’s largest industry

How we produce, distribute, and use energy is an
engine of the global economy and a part of every
economic developer’s portfolio.

$1.8 trillion was invested world wide on energy
projects in 2017. This number is expected to rise
year-over-year through 2035.

2018 NREDA Conference



One thing is constant — Change

Two approaches to dealing
with disruption in the
energy industry:

1. Serendipity — react
when it comes

2. Continuously monitor
trends — be strategic
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Energy efficiency is a change component
POPULATION UP GDP UP ENERGY INPUT DOWN

Source: U.S. Energy Information Administration
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Future mix of electric power production

Coal’s steady decline

e 47% of units, 22% of capacity
50+ years old

e 860 of 1466 units and 116 of
339 GWs retired 2011-2016

e 13 GW to retire in 2018

%
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Source: U.S. EIA

NuScale's Small Modular
Nuclear Reactor Passes
Biggest Hurdle Yet (5/15/18)
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e
Natural Gas Century...favors East, SE, SW

Gas drives investment

e Cheap energy for industry
» Natural gas electric plants

» Natural gas crackers
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Who will benefit from the shifting electric
power landscape?

Corporate Investments - to be guided Time Varying Rates
by availability of efficient, cost effective,

reliable, innovative, and sustainable

electric energy. MISO is the leader in

support of the new energy economy.
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United Nation’s Intergovernmental Panel on
Climate Change Report september2018

“Investment of $2.4 trillion is needed annually through 2035 to
avoid catastrophic damage from climate change ($1.8 trillion
was invested in 2017, down 2 percent).”
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Climate disruption creates investment opportunities

Il Shore-adjacent counties

B Rest of the U.S.

Land area
Employment

GDP

o 50 100%

With record hurricanes, floods, high temperatures, and

wildfires...hedge funds and pension plans are investing:

e Storm and flood protection along the coast

e Desalination plants in drought-prone regions

e New approaches to agriculture

e Land far from the ocean and rising seas - shift real estate
demand

e Severe weather resistant building systems
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I
Tariffs on Solar Panels

e 30 % tariff imposed on January 22, 2018 — adds $.05 per watt to
equipment costs, 2 % to installed cost

e The tariff will have a declining benefit for U.S. investment. The cost
of solar installations has been falling 2-6 % per year. Long-term

advantages for US production will erode before a US plant can be
fully amortized.

e Jinko Solar (China) announced
plans for $410 MM solar plant on
January 31 in Florida (Jacksonville),
to employ 800
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Cryptocurrency

e Blockchain - a digitized, decentralized, public ledger of transactions

e Cryptocurrency mining is the process by which transactions are
verified and added to the public ledger (the blockchain)

e Crypto mining operations are similar to data centers (big electric
demand, favorable load characteristics, but no redundancy)

e They create virtually no jobs nor economic development spinoff

e Environmental stewards look unfavorably on crypto mining

e Thesilver lining? It puts BLOCKCHAIN capability in
your community. We all know what that means?

Under construction: Data
center or crypto mining?
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Disruption from distributed energy, energy
storage, light weight materials

e Growing number of dual purpose products
that combine functions — solar shingles,
solar building panels, solar roads

e After market for lithium-ion car and bus
batteries — good for 7 to 10 years after off
the road — grid and distributed energy uses

e Home storage systems — charge when power
is cheap — requires time of use pricing

e (Carbon fiber production technology will
soon deliver low cost carbon fiber to vehicle
manufacturers - significantly reduce energy
consumption in cars, trucks, ships, etc.

1 2018 NREDA Conference



Take advantage of disruption

1. The mix of electric power generation will continue to shift from
coal and nuclear to natural gas and renewables

2. Climate change will stimulate expenditures in new products and
infrastructure

3. Distributed generation will grow in importance (tariffs will have
no long term impact on growth of solar)

4. Grid and localized energy storage will grow to be import

5. Regions that embrace the new generation mix and offer
innovative programs for serving consumers will be best aligned
with industry retention and expansion opportunities

6. Cryptocurrency — go cautiously. But remember —its
BLOCKCHAIN?
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Shale Gas: A Driver of the US
Energy Revolution and
Impacts for Rural ED

2018 NREDA Conference



Projected Global Energy
Demand
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Global Energy Demand by
Region: 2017 & 2040
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Projected Growth of Global GDP , Coal
Demand and CO, Emissions from Coal Use
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Projected US Energy Demand
and Consumption
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North American Shale Plays
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Share of All U.S. Electricity
Generation
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Gas Price Forecasts
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U.S. Has Become a Net
Exporter of Natural Gas
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So What Does this Mean to the U.S.-
based Rural Economic Developer

» Lower electricity prices and long-term pricing stability providing
a competitive advantage

 Potential of large Cap-ex projects in rural areas with gas supply
 More FDI projects

» More downstream projects related to plastics and
petrochemical

» More projects supplying materials related to shale gas
extraction and export

 Potential funding sources for rural ED
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Renewable Energy: How is it
Impacting Economic
Development?
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What you need to know

« What are nearby sources of renewable energy?

» Does your state allow distributed power?

« Can the grid handle new renewable power sources?

« What other infrastructure is required for distribution?

» Are there permit or other regulatory barriers to the use of
renewables?

« What power does the state PUC exercise over renewables and
rates?
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What Smart Communities Do

« Reduced rates of property taxation on renewable energy
infrastructure

e Fast track and reduced permit fees for renewable energy
infrastructure

 Prepare detailed maps of renewable energy availability (wind,
solar)

 Proactive zoning policies to permit renewable energy facilities
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