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INDEX PARTNERS

LEAD PARTNER

Wells Fargo

Wells Fargo & Company (NYSE: WFC) is a diversified, community-based financial
services company with $1.9 trillion in assets. Founded in 1852 and headquartered in

FARGO

San Francisco, Wells Fargo provides banking, insurance, investments, mortgage, and

consumer and commercial finance through more than 8,600 locations, 13,000 ATMs,
the internet, and mobile banking, and has offices in 42 countries and territories to support customers
who conduct business in the global economy. With approximately 269,000 team members, Wells Fargo
serves one in three households in the United States and was ranked No. 27 on Fortune’s 2016 rankings of
America’s largest corporations.

Wells Fargo's corporate social responsibility efforts are focused on three priorities: economic empowerment
in underserved communities, advancing diversity and social inclusion, and environmental sustainability. In
2016, Wells Fargo donated $281.3 million to 14,900 nonprofits and Wells Fargo team members volun-
teered 1.73 million hours with 50,000 nonprofits.The company is focused on accelerating the transition to
a low carbon economy. It's a member of RE100, a collaborative, global initiative of companies committed
to 100% renewable electricity. In 2016, Wells Fargo provided more than $17.6 billion to renewable energy,
clean technology and other environmentally sustainable businesses. In 2017, Wells Fargo announced a $20
million expansion of its Innovation Incubator (IN2) program. IN2, co-administered by the Energy Depart-
ment’s National Renewable Energy Laboratory (NREL), is now a $30 million program supporting emerging
clean technologies and startup companies working toward creating smart and connected communities. For
more information about Wells Fargo efforts, please visit: wellsfargo.com/about/csr
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THE U.5. CLEAN
TECH MARKET

The U.S. Clean Tech Leadership Index, now in its eighth year, marks another banner
year for the national clean-energy economy. Combined, wind and solar power equaled
nearly 17 GW of new additions in 2016, representing 61% of all new electricity gener-
ating capacity installed in the U.S. for the second year in a row. This dramatic transition
away from fossil fuels (particularly coal) for new power sources is having a significant
impact on state-level generation mix. Seventeen states now receive 10% or more of
their electricity from non-hydro utility-scale renewables (wind, solar, and/or geother-
mal), up from 14 states in last year's Index and up more than five-fold since 2010 (when
just three states reached the 10% threshold). Three states (lowa, South Dakota, and
Kansas) now generate 30% or more of their electrons from utility-scale wind, solar,
and/or geothermal (all wind energy in those leading states) and another three states
exceed 20% (Oklahoma, California, and North Dakota). And the trend isn't limited to
the U.S. Renewables made up 55% of all new electric generation capacity additions
globally in 2016, the most ever recorded, according to Bloomberg New Energy Finance.

What's driving this massive shift to renewable energy? Declining costs are the
primary driver fueling renewables’ rise. Lazard's most recent Levelized Cost of
Energy Analysis report (December, 2016) finds that the levelized cost of new U.S.
utility-scale onshore wind and solar now beats new coal, nuclear, and, in most
cases, even combined-cycle natural gas.

Another factor impacting the shift to renewables is supportive policies and regula-
tions. In 2016, five states upped their renewable portfolio standard (RPS) targets
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to 25% or more; a sixth (Michigan) extended its RPS to 15%; and a seventh (Ohio)
re-instituted its RPS after having frozen it two years earlier. Five states (California,
Hawaii, New York, Oregon, and Vermont) now have targets of 50% or greater.
Cities are flexing their clean-energy muscles as well. Five cities tracked in our index
(Portland, Salt Lake City, San Diego, San Francisco, and San Jose) are now aiming
for 100% community-wide renewable electricity; Atlanta joined this elite group
in May (too late to be included in this year’s index scoring). Further, 18 cities have



building energy use benchmarking requirements (50% more than last year); all but
seven cities tracked in our index report environmental data to the CDP; and 36
have an electricity use/greenhouse gas (GHG) reduction goal.

As we reported earlier this year in the Corporate Clean Energy Procurement Index,
it's not just governments, but also corporate buyers, that are playing a significant
role in the growth of renewables. The commercial and industrial market is now one
of the largest procurers of renewables, with more than 7.5 GW of contracted wind
and solar power. Commercial customers are intending to procure an additional 60
GW by 2025, according to the Renewable Energy Buyers Alliance (REBA).

Another key factor: many aging coal power plants are simply no longer economically
viable. Contrary to President Trump’s call to reinvigorate the coal industry and “end
the war on coal,” such admonitions are more pipe dream than reality. Across the
nation, coal plants are in the process of being shut down and replaced by natural
gas and renewable energy sources for purely economic reasons. A recent survey by
Reuters of 32 utilities with operations in the 26 states that sued to block Obama’s
Clean Power Plan found that the majority had no plans to change their shift away
from coal. “Of the 32 utilities contacted by Reuters,” the news agency reported,
20 said Trump’s order would have no impact on their investment plans; five said
they were reviewing the implications of the order; six gave no response... and just
one said it would prolong the life of some of its older coal-fired power units.”

While the early Trump administration has aimed at dismantling Obama-era climate
action policies and forwarding a pro fossil-fuel, climate-change-denial narrative, a
growing number of red and blue states and cities, along with leading corporates
and utilities, are forging a divergent path. And despite much political rhetoric to
the contrary, even at the national level there’s still a chance for clean-energy mo-
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mentum and leadership of innovation. Trump’s roster of business advisors includes
a who's-who of clean-energy business leaders and investors including Tesla CEO
and founder Elon Musk, Blackstone Group CEO Stephen Schwarzman, GE CEO
Jeff Immelt, and GM CEO Mary Barra.



[ATE - X

2017 U.S. Clean Tech Leadership Index

Full State Index Datasets Available

Clean Edge offers subscription access to the full State and Metro Index datasets.

These include data for all 50 states on clean-energy generation, energy storage installations,

green building deployment, energy efficiency expenditures, VC investments, clean-energy
patents, and much more. For more information on subscriptions, please see page 53.
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2017 STATE
INDEX RESULTS

California and Massachusetts once again top the rankings of the Clean Tech Leadership
Index in 2017. California has finished first in the Index in all eight years of its existence.
This year, the Golden State increases its overall score by 2.24 points, and ups its lead
over Massachusetts by just under half a point. Massachusetts garners its fifth consecu-
tive second-place finish, while taking the Capital category crown for the second straight
year over California. The rest of the top five states also remain unchanged from last
year's Index, with Vermont, Oregon, and New York once again finishing third through
fifth. The top four states all finish in the top 10 in each of the three Index categories.

The states occupying spots six through 10 find themselves bunched together, separated
by a mere 3.22 points. Connecticut makes a two-spot leap into sixth, while Colorado
drops one place to seventh, Washington moves up one to eighth, and Hawaii maintains
its #10 ranking. This year’s Index does see one big mover into the top 10, though:
Minnesota. The Land of 10,000 Lakes makes a six-spot leap to #9, the fourth-largest
increase in the Index, and Minnesota’s second-best performance ever, behind 2011's #7
standing. Just missing out on the top 10 is lllinois, which drops four spots to #11 overall.

The Top 10 States

continues to dominate the Index, coming in first in the

Technology and Policy categories, second in Capital, and no lower than
second in any of the seven Index subcategories. The undisputed king of
solar energy among the states, California received more than 27,000
gigawatt hours (GWh) of utility-scale and distributed solar power alone
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in 2016. That's more than five times the amount generated in Arizona, the state
with the second-most solar production, and enough to power more than four
million California homes for a year. The nation’s most populous state has more
than 1.2 million registered electric and hybrid vehicles, and garnered more than
$9.5 billion in clean-tech venture capital in the last three years.

% maintains its second-place ranking for the
fifth year in a row. The Bay State continues to excel in the Capital
category, leading in both the overall category and Financial Capital subcategory.
Other strong showings include #2 rankings in the Policy category and the Incentives
and Green Buildings subcategories. Energy efficiency is a particular strength: Mas-
sachusetts finished first in the American Council for an Energy-Efficient Economy’s
(ACEEE) most recent state efficiency scorecard, and has the second-most kilowatt
hours (kWh) saved per person through utility efficiency programs.

shows that its huge leap in last year's Index was no fluke, com-
ing in third in for the second consecutive year. The state with a 75% RPS
mandate by 2032 already uses renewables for nearly 100% of its in-state
electricity generation when hydro and biomass are included. Little wonder, then,
that Vermont also has the fewest carbon emissions from electricity generation in
the nation, fueling its first-place finish in the Clean Electricity subcategory. The
Green Mountain State lives up to its name by having the highest percentage of
clean-energy jobs (more than 4% of total employment) in the nation, as well.



0 holds steady at the #4 spot for the second consecutive year, fin-
ishing no lower than 10th in any category or subcategory. Transportation
is one strength, as Oregon has the third-most registered hybrids per million people,
the fourth-most plug-in and battery electric vehicles per million, and the third-most
EV charging stations per million. It ranks fifth in clean-energy jobs, ahead of Mas-
sachusetts and California as a percent of total employment. It is also one of just two
states with a low-carbon fuel standard, and has a renewable fuel standard to boot.

@ rounds out the top five with its fourth consecutive fifth-
place finish, almost five points ahead of #6 Connecticut. Policy fuels
the Empire State's success. As it continues to explore the future of the electric
industry through its Reforming the Energy Vision (REV) initiative, New York also in-
creased its RPS goal to 50%, among the strongest in the nation, and it gets credit for
nearly all the measures tracked in the Incentives subcategory. The addition of carbon
emissions to this year’s Index fuels New York's eight-spot leap in the Transportation
subcategory, likely a consequence of New York City’s embrace of public transit.

0 moves up two places this year to #6. The state adds nearly

nine points to its Technology category score, resulting in a two-spot jump
in the category, largely due to its low carbon emissions. The Nutmeg State has an
efficient economy, as well: it has the sixth-lowest kWh consumption per capita, the
fourth-highest GDP per kWh, and ties for fifth in the most recent ACEEE scorecard.
Connecticut also moves up one place to fourth in Policy, with a particularly strong
showing (#3, up five places) in the Regulations & Mandates subcategory.

0 drops a spot to #7 this year, though its overall score remains

virtually unchanged from last year. Green buildings are a strength, as
Colorado is in the top three in four out of five LEED and Energy Star indicators in that
category. Its best performance, though, is in the Capital category, where it moves up
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one place to fourth. Colorado places no lower than eighth in each of the four VC
indicators. The Centennial State is also one of only eight states to have a Department
of Energy lab, a clean-tech incubator, and a top-ranked green Master’s program.

9 makes a move up to eighth after two years in the #9 spot.
[t continues to have one of the cleanest electricity generation systems
in the country, coming in third in in-state utility-scale renewable energy generation
(with more than 77% with hydro and biomass). Washington also excels in electric
vehicle deployment, placing in the top five in per-million hybrid, plug-in, and battery
electric vehicles, as well as EV charging stations. Other strengths include LEED build-
ing deployment (top six in both indicators) and VC (top seven in all four measures).

0 owns this year’s most notable overall increase, adding more
than nine points to its score. That translates into a six-spot ranking jump
to #9. The Transportation subcategory is an emerging strength, as steady

progress in most indicators results in an 11.6-point increase this year. Minnesota also

had a strong VC year in 2016, as the state brought in more than $57 million in clean-
energy venture dollars last year alone. Additionally, the University of Minnesota has
become home to a top-ranked green Master’s program, and the state gets credit for

a clean tech incubator (the Twin Cities” Clean Energy Accelerator) for the first time.

@ rounds out the top ten for the third year in a row. The
state with the nation’s only 100% RPS goal (by 2045) is easily the
top performer in distributed solar generation, at 7.59% of total

utility-scale electricity generation. The Aloha State is also a hotbed for electric

vehicle deployment per million residents, coming in second in both EVs and EV
charging stations, and fifth in hybrids and plug-in hybrids. It is also a strong Energy

Star building market, placing fourth in Energy Star square footage per capita, and

seventh in the number of Energy Star homes per thousand people.
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TECHNQOLOGY
OVERVIEW

The Technology category tracks the progress of states’ deployment across three
subcategories:

¢ Clean Electricity (renewable energy generation and energy storage)

¢ Clean Transportation (use of electric vehicles, hybrids, plug-in hybrids, natural gas
vehicles, and charging/fueling infrastructure)

¢ Energy Intelligence & Green Buildings (green building projects, smart grid deploy-
ment, grid modernization, and efficient energy use)

The three subcategories are weighted equally.

There is one major change to the Technology category this year: We have added
indicators in each subcategory measuring carbon dioxide emissions from the
electricity generation, transportation, and built environment sectors, measured on
a per-capita basis.

California remains the Technology category’s juggernaut, topping the rankings for
the eighth consecutive year. The Golden State maintains a nearly 13-point lead
over #2 Vermont, finishing first in both the Transportation and Green Buildings
subcategories. After Vermont (the top Clean Electricity subcategory state), it is a big
drop (an additional 21-point spread) to #3 Oregon and the rest of the top 10. The
top 10 states return unchanged from last year, except for Arizona, which rejoins the
top 10 at #10 after a one-year absence, bumping Minnesota down a spot.

e models and analysis contained here!
other documents must be in acco

1corporation
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The historical trends shown by the top 10 states in the
graph on page 12 highlight how the clean electricity leaders
have diversified over the years. Arizona, Maine, and Mas-
sachusetts started from the middle of the pack and have
steadily evolved into category leaders over the last eight
years. Despite its reputation as one of the sunniest states in
the country, Arizona holds the lowest Clean Electricity rank-
ing among the Technology leaders; instead, its strengths lie
in Transportation (#9) and Green Buildings (#7). That shows
that there are several paths to leadership in the category.

Clean Electricity

Vermont repeats as champion in the Clean Electricity sub-
category this year, finishing almost 11 points ahead of #2
California. While the state may be small (with only about
1,900 GWh of total electricity generated in 2016), it is
nonetheless impressive that 99.84% of that comes from
renewable sources. The closure of the Vermont Yankee
nuclear plant at the end of 2014 vaulted Vermont into the
top spot, but it stays there primarily through its hydro and
biomass resources, which together make up nearly 80%
of in-state generation.

The story going forward, though, is one of solar and wind.
This year's results see South Dakota and Kansas joining
lowa in receiving 30% or more of their in-state electricity
generation from wind power. Two additional states (Okla-
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Full dataset available to subscription clients.
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UTILITY-SCALE WIND ELECTRICITY GENERATION (2016)

TOTAL SOLAR ELECTRICITY GENERATION (2016)

IOWA 1 36.59% 20,049

SOUTH DAKOTA 2 30.35% 3,145

KANSAS 3 29.58% 14,113 CALIFORNIA 1 9.56% 4.22% 13.78% 19,031 8,402
OKLAHOMA 4 25.12% 19,526 HAWAII 2 0.96% 7.59% 8.55% 92 729
NORTH DAKOTA 5 21.50% 8,080 VERMONT 3 4.00% 4.16% 8.15% 76 79
MINNESOTA 6 17.68% 10,637 NEVADA 4 6.44% 0.94% 7.38% 2,546 372
COLORADO 7 17.33% 9,425 MASSACHUSETTS 5 2.18% 3.83% 6.01% 707 1,242
VERMONT 8 15.41% 293 ARIZONA 6 3.45% 1.52% 4.97% 3,753 1,655
IDAHO 9 15.16% 2,427 NEW JERSEY 7 1.34% 2.20% 3.54% 1,038 1,708
MAINE 10 13.85% 1,614 NORTH CAROLINA 8 2.93% 0.12% 3.05% 3,854 161
Source: EIA data with Clean Edge analysis. Note: Represents percentage of total in-state generation. EIA electricity NEW MEXICO 9 2.44% 0.52% 2.95% 804 171
generation data is gathered from monthly surveys of power plants with peak capacity of at least 1 MW, meaning

sub-1 MW solar installations do not count toward generation totals. UTAH 10 2.31% 0.40% 2.71% 874 150

Full dataset available to subscription clients.

homa and North Dakota) achieved at least 20% wind generation, and four more
reached 15%. On the solar side, California continues to be the runaway leader,
with more than 27,000 GWh coming from solar (both utility-scale and distributed),
representing nearly 14% of total generation. Five additional states (Hawaii, Ver-
mont, Nevada, Massachusetts, and Arizona) reached 5% solar generation from
distributed and utility-scale solar projects; the six states exceeding 5% solar is an
increase of two states from last year’s Index. Hawaii leads in distributed solar, with
7.6% of its total generation coming from such small-scale solar PV arrays.

CLEAN 283

Source: EIA data with Clean Edge analysis. Note: Represents percentage of total in-state generation. Includes utility-
scale (defined as a 1 MW installation or greater) photovoltaic and concentrated solar electricity, as well as distributed
solar generation.

Full dataset available to subscription clients.

Add geothermal to the mix, and we see six states reach the 20% clean-electricity
threshold, with only California reaching that milestone primarily through some-
thing other than wind. When hydro and biomass are factored in, six states exceed
the 50% renewable generation mark, mostly through hydro and wind.

Perhaps unsurprisingly, of the 10 states with the lowest per-capita carbon dioxide
emissions from the electricity sector, six (including #1 Vermont) are also among
the top 10 states in renewable generation, including hydro and biomass. Most of
the remaining low-carbon states — such as Massachusetts, Connecticut, and New
Jersey — rely on natural gas instead of higher-carbon coal.
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CARBON DIOXIDE EMISSIONS PER CAPITA (2014)

NEW YORK 1 8.61 169.71 30.52 72.68 66.51
CALIFORNIA 2 9.25 357.98 46.28 200.71 110.99
VERMONT 3 9.35 5.86 0.01 3.28 2.58
MASSACHUSETTS 4 9.46 63.85 10.79 28.80 24.25
OREGON 5 9.56 37.95 7.92 2091 9.12
CONNECTICUT 6 9.76 35.05 6.70 15.11 13.24
RHODE ISLAND 7 10.07 10.62 249 4.12 4.01
IDAHO 8 10.18 16.62 0.99 9.28 6.36
MARYLAND 9 10.30 61.46 19.03 27.81 14.61
WASHINGTON 10 10.40 73.37 11.66 40.65 21.06

Source: EIA and Census Bureau with Clean Edge analysis.
Full dataset available to subscription clients.

Clean Transportation

Nine of the top 10 states in the transportation subcategory remain the same as in
last year’s Index, though not in the same order. The only newcomer is #10 Minne-
sota, which supplants Georgia (#13). The latter eliminated its lucrative EV incentive
in mid-2015, and may be starting to pay the price. California remains #1 for the
seventh straight year: The state’s electric vehicle market dwarfs all others, and even
when normalized for population is 24% higher than second-place Hawaii's. Utah's
#2 ranking is its best performance of the Index. It gets there by being a clear leader
in natural gas vehicles, but also has a growing EV sector. Vermont, Oregon, and
Washington rank third through fifth.

CLEAN 283

ELECTRIC VEHICLES (REGISTERED VEHICLES, 2016)

CALIFORNIA 1 3,544.43 139,119
HAWAII 2 2,860.23 4,086
WASHINGTON 3 2,082.74 15,179
OREGON 4 1,790.41 7,329
GEORGIA 5 1,785.87 18,413
ARIZONA 6 983.54 6,817
COLORADO 7 890.89 4,936
UTAH 8 756.09 2,307
NEVADA 9 716.65 2,107
VERMONT 10 619.60 387

Source: IHS Markit and Census Bureau data with Clean Edge analysis. IHS Markit data is a snapshot of every vehicle in
operation as of the end of 2016. NOTE: This does not include plug-in hybrids, which are tracked as a separate indicator.

Full dataset available to subscription clients.

Five states rank in the top 10 of all three EV leaderboards (electrics, plug-ins, and
hybrids) in normalized terms: California, Hawaii, Oregon, Vermont, and Wash-
ington. This same group constitutes the top five in EV charging stations, as well.
Biofuel and natural gas fueling stations tend to be prevalent where those natural
resources are abundant. Minnesota, for instance, is among many Midwest states
atop the biofuel station rankings, while Oklahoma continues to lead the nation in
natural gas stations per million. New York City's embrace of public transit helps
push the state to #1 in lowest transportation emissions per capita.



LEED BUILDING DEPLOYMENT (2016)

VERMONT 1 160.10 100 8 37 30
COLORADO 2 159.37 883 67 376 260
MARYLAND 3 150.59 906 35 391 312
NEW MEXICO 4 142.72 297 8 126 118
WASHINGTON 5 138.86 1,012 57 418 366
MASSACHUSETTS 6 136.09 927 62 433 259
VIRGINIA 7 136.00 1,144 37 389 464
OREGON 8 128.25 525 65 268 128
CALIFORNIA 9 116.69 4,580 415 1865 1419
HAWAII 10 116.20 166 13 71 57

Source: USGBC and U.S. Census Bureau data with Clean Edge analysis. USGBC data is gathered from the LEED
project registration database and includes all projects certified through the end of 2016. This does not include LEED
for Homes projects.

Full dataset available to subscription clients.

Energy Intelligence and Green Buildings

The top 10 states in this subcategory also return completely intact from last year's
Index. The only shift sees Arizona move up two slots to #7, while Oregon takes
its place at #9. California leads in the subcategory for the sixth consecutive year;
among other successes, it has the lowest electricity consumption per capita, and
ties Massachusetts (#2 in the subcategory) for the highest ACEEE State Energy Ef-
ficiency Scorecard result. Vermont, Maryland, and Colorado round out the top five.

The numbers of LEED and Energy Star buildings, as well as the square footage of
each, constitute roughly 30% of the subcategory. Colorado has long been a leader
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ELECTRIC PRODUCTIVITY (DOLLARS PER KWH, 2015)

NEW YORK 1 $9.70 $1,433,531 147,858
CALIFORNIA 2 $9.58 $2,481,348 258,983
MASSACHUSETTS 3 $9.03 $484,943 53,712
CONNECTICUT 4 $8.58 $252,930 29,481
ALASKA 5 $8.55 $52,747 6,166
HAWAII 6 $8.46 $80,376 9,504
NEW JERSEY 7 $7.57 $567,738 75,034
RHODE ISLAND 8 $7.31 $56,052 7,667
NEW HAMPSHIRE 9 $6.72 $73,867 10,998
DELAWARE 10 $6.02 $68,724 11,414

Source: EIA and US BEA with Clean Edge analysis.
Full dataset available to subscription clients.

in efficient buildings, as it ranks third or higher in normalized terms in all four indica-
tors. California and Virginia also rate as top efficient building markets; both rank in
the top 10 in the same four indicators. The hot, sunny states of Nevada, Arizona, and
Texas rate the highest on the Energy Star homes per thousand residents measure,
perhaps due to high demand as people migrate to the West and South.

This year, Maine tops the list of states with the highest penetration of smart meters,
at nearly 91%. In all, 16 states have at least 50% smart meter penetration. In one
of its few strong performances in the Technology category, Florida edges Hawaii
and Arizona for the lowest carbon emissions from the built environment.
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RANK | STATE LEADERSHIP SCORE

1 California 97.1
2 Massachusetts 91,7 —
3 New York 90,6 n—
4 Connecticut 898 n———
5 Rhode Island 88,7 n—
6 Oregon 83,6 ———
7 Vermont 80. 6 n————
8 Maryland 80,3 e—
9 lllinois 79, ———
10 Minnesota 77.8 —
11 Hawaii T2, ——
12 Washington 70.7 e——
13 New Hampshire 671 n—
14 New Jersey 66, —
15 New Mexico 63, —
16 Colorado 61.0 e————
17 Delaware 58/ e—
18 Ohio 57.0 —
19 Michigan 57.0 e—
20 Maine 53.3 —
21 Pennsylvania 51.0 e——
22 Nevada 50./ n——
23 Arkansas 456 —
24 Utah 437 —
25 Kentucky 426 —
26 North Carolina 41,2 —
27 Arizona 41—
28 lowa 41.() e—
29 Montana 40,9 e—
30 Texas 40,6 —
31 South Carolina 406 n—
32 Missouri 40 —
33 Wisconsin 386 e—
34 Virginia 35.8 m—
35 Louisiana 33,7 —
36 Alabama 33.6 —
37 Tennessee 30. 6 m—
38 Florida 30.0 m—
39 Indiana 27.8 m—
40 Mississippi 23.8 m—
41 Idaho 23.7 w—
42 Oklahoma 226 w—
43 Nebraska 207 m—
zg Gleo|r<gia 20,7 m—
Alaska 19.7 w—
LOWER RANKING HIGHER RANKING 46 West V|rg|n|a 189
47 Wyoming 18.7 m—
48 South Dakota 15,7 m—

|
C L EA N ED G E ©2017 Clean Edge, Inc. (www.cleanedge.com). This report, and the models and analysis contained herein, are the property of Clean Edge. Any reproduction, 49 Kansas 13.9
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POLICY
OVERVIEW

The Policy category of the State Index, as in past years, is calculated on the num-
ber and strength of the clean-tech policies passed by each state. It includes two
subcategories: Regulations and Mandates, the proverbial “sticks,” which includes
such requirements as RPS and net metering and interconnection standards; and
Incentives, the proverbial “carrots,” which rewards states for incentivizing renew-
able electricity, efficiency, and advanced vehicle deployment.

For this year’s Index, we did not add any new indicators, though we did make some
slight adjustments to our scoring methodology and structure. Starting in 2017, in-
stead of receiving full credit, states with expired RPS or RPS goals that are expressed
in MW that have already been achieved, only receive half credit (in this case, lowa,
Montana, Texas, and Wisconsin). In addition, to better reflect real-world market
conditions, a state now only receives credit if at least half of residential customers in
the state have access to incentives (grants, bonds, loans, and/or rebates).

For the second year in a row, California captures the clean-tech policy crown with
a #1 ranking in Regulations and Mandates and a #2 showing in Incentives (both
up one spot over the prior year). This year’s top 10 policy states remain the same as
last year, but with shifts in order. Massachusetts and New York retain the second
and third spots respectively, while Connecticut (#4) moves up one position and
Rhode Island (#5) moves up three. Oregon (-2), Vermont (+3), Maryland (+1), II-
linois (-2), and Minnesota (-4) round out the top 10.
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RPS mandates continue to gain ground as an aggressive policy mechanism. Follow-
ing in the footsteps of California — which upped its RPS goal to 50% by 2030 in
our last Index — is New York. In 2016, the Empire State formalized its RPS of 50%
by 2030, joining California and three other states (Oregon, Vermont, and Hawaii)
which receive credit for having RPS goals of 50% or greater. Hawaii (#11 in the
category) continues to have the most aggressive goal, mandating 100% renewable
electricity by 2045. In total, five states upped their renewable portfolio standard
targets to 25% or more in 2016; a sixth (Michigan) extended its RPS to 15%; and a
seventh (Ohio) re-instituted its RPS after having frozen it two years earlier.

Massachusetts has been the Index’s most consistent Policy leader over the past
eight years — placing in the top two spots since we began tracking states in 2010.
California is the other historical policy leader, placing in the top five since the
Index’s inception (the only other state to have achieved such consistently high
performance). Connecticut, lllinois, New York, Oregon, and Minnesota have been
Policy leaders in the Index for some time, moving up and down but generally
placing in or near the top 10. Maryland, Rhode Island, and Vermont have shown
the most improvement over time among this year’s crop of top 10 Policy leaders.
As in past years, there is considerable overlap between states which lead in the
Regulations and Mandates and the Incentives subcategories. All but lllinois rank in
the top 10 in both subcategories.

Other policies and incentives tracked among leading states include greenhouse gas
reduction targets; membership in active cap-and-trade markets; interconnection
and net metering policies; property-assessed clean energy (PACE) financing; and
community renewables and community choice aggregation.

CLEAN 283

Policy levers tracked in this Index show that the “clean energy = economic devel-
opment” storyline is not just a good sound bite for politicians at groundbreakings
and ribbon cuttings, but is backed up by real-world statistics. With the addition
of a clean-energy jobs indicator in this year’s Index, the connection is clear. Top
10 Policy states California, Massachusetts, Oregon, Rhode Island, and Vermont all
rank in the top 10 of clean-energy jobs as a percent of total employment. And as
many of America’s largest and most recognizable corporate brands look to acquire
ever more renewables, states with supportive policies are reaping the financial
rewards. Ohio’s Republican Governor John Kasich, who in late 2016 vetoed a bill
that would have continued to freeze the RPS and curtail clean energy development
in the Buckeye State, issued a statement at the time saying that the bill would
have resulted in “self-inflicted damage to both our state’s near- and long-term
economic competitiveness.”

As federal support for clean energy wanes and national-level climate and envi-
ronmental policies are overturned, states and cities will play an outsized role in
continuing the expansion of clean energy, transportation, and energy efficiency
in the U.S. California Governor Jerry Brown has made it clear that any national
rollback of climate and clean energy-related policies will be met with resounding
regional force. “Erasing climate change may take place in Donald Trump’s mind,”
Brown emphasizes, “but nowhere else.” And as former New York Mayor Michael
Bloomberg and former Sierra Club executive director Carl Pope highlight in their
new book Climate of Hope, it is corporations, cities, and other regional stakehold-
ers that are now in the driver’s seat.
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POLICY: REGULATIONS & MANDATES

CA | MA|NY CT | RI |OR|VT MD|IL |[MN| HI |WA|NH|NJ NM|CO DE|OH| Ml | ME|PA | NV | AR  UT | KY
%% POLICY CATEGORY RANK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

27 Renewable Portfolio Standard e e e o o o o o o o o o o o o o o o o o o

Sources include ACEEE, C2ES, DSIRE, EQ Research, IREC/Vote Solar, and the U.S. DOE and NREL. Commercial and residential building energy policies are scored based on their relation to ASHRAE and IECC standards. Scores are broken into five tiers,
with 0 indicating the weakest or no codes and 4 indicating the strongest codes. Interconnection and net metering policies are scored based on their relation to IREC and Vote Solar’s “Freeing the Grid” grades. Scores are broken into five tiers, with
0 indlicating a grade of “F” or “N/A” and 4 indlicating a grade of “A”. Note: Data sources are updated only periodically. Data was compiled by Clean Edge as of March 2017. Clean Edge makes no guarantee about the accuracy of data provided by
third party sources.

Any reproduction,
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POLICY: REGULATIONS & MANDATES

NC | AZ | IA |MT | TX | SC MO | WI | VA | LA | AL | TN |FL |IN |[MS | ID |OK | NE | GA | AK|WV | WY|SD  KS | ND
POLICY CATEGORY RANK 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 4L 45 46 4T 48 49 50

Renewable Portfolio Standard e e ©0 o o e ©

Residential Building Energy Policy 2 0 3

Sources include ACEEE, C2ES, DSIRE, EQ Research, IREC/Vote Solar, and the U.S. DOE and NREL. Commercial and residential building energy policies are scored based on their relation to ASHRAE and IECC standards. Scores are broken into five tiers,
with 0 indicating the weakest or no codes and 4 indicating the strongest codes. Interconnection and net metering policies are scored based on their relation to IREC and Vote Solar’s “Freeing the Grid” grades. Scores are broken into five tiers, with
0 indlicating a grade of “F” or “N/A” and 4 indlicating a grade of “A”. Note: Data sources are updated only periodically. Data was compiled by Clean Edge as of March 2017. Clean Edge makes no guarantee about the accuracy of data provided by
third party sources.
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POLICY: INCENTIVES

CA | MA|NY CT | RI |OR|VT MD|IL |[MN| HI |WA|NH|NJ NM|CO DE|OH| Ml | ME|PA | NV | AR  UT | KY
%% POLICY CATEGORY RANK 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

14 Grants - Renewable Energy e o o o e o o e o ° °

7 Community Choice Aggregation

Sources include ACEEE, C2ES, DSIRE, EQ Research, IREC/Vote Solar, and the U.S. DOE and NREL. Commercial and residential building energy policies are scored based on their relation to ASHRAE and IECC standards. Scores are broken into five tiers,
with 0 indicating the weakest or no codes and 4 indicating the strongest codes. Interconnection and net metering policies are scored based on their relation to IREC and Vote Solar’s “Freeing the Grid” grades. Scores are broken into five tiers, with
0 indlicating a grade of “F” or “N/A” and 4 indlicating a grade of “A”. Note: Data sources are updated only periodically. Data was compiled by Clean Edge as of March 2017. Clean Edge makes no guarantee about the accuracy of data provided by
third party sources.
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POLICY: INCENTIVES

NC| AZ | IA |MT | TX|SC MO WI VA |LA|AL |TN |[FL |IN |MS | ID |OK|NE | GA | AK |WV | WY | SD  KS | ND
POLICY CATEGORY RANK 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 4L 45 46 4T 48 49 50

Grants - Renewable Energy °

Community Choice Aggregation

Sources include ACEEE, C2ES, DSIRE, EQ Research, IREC/Vote Solar, and the U.S. DOE and NREL. Commercial and residential building energy policies are scored based on their relation to ASHRAE and IECC standards. Scores are broken into five tiers,
with 0 indicating the weakest or no codes and 4 indicating the strongest codes. Interconnection and net metering policies are scored based on their relation to IREC and Vote Solar’s “Freeing the Grid” grades. Scores are broken into five tiers, with
0 indlicating a grade of “F” or “N/A” and 4 indlicating a grade of “A”. Note: Data sources are updated only periodically. Data was compiled by Clean Edge as of March 2017. Clean Edge makes no guarantee about the accuracy of data provided by
third party sources.
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RANK | STATE LEADERSHIP SCORE

1 Massachusetts 83,/ n——
2 California 82.5 ——
3 Oregon 62/ —
4 Colorado 57.7 e—
5 New York 56.5 n—
6 Michigan 55.2 ee—
7 Vermont 52./ n—
8 Connecticut 49 .6 e—
9 New Mexico 46,9 —
10 lllinois 44, —
' 11 Texas 43,9 e—
12 Washington 42,7 —
13 Pennsylvania 425 e—
- 14 Minnesota 42,3 e—
. 15 Idaho 40.3 m—
16 Delaware 39.2 m—
/ 17 New Jersey 38,1 e—
‘v 18 Maine 33/ m—
" 19 Hawaii 32.9 me—
‘ 20 North Carolina 32.0 m—
21 Wisconsin 30,7 m—
\ 22 New Hampshire 30,1 s
y"{\ 23 Virginia 296 m—
24 Rhode Island 29.5 m—
25 Utah 26,9 m—
26 lowa 21.9 m—
27 Montana 20.0 m—
28 South Carolina 19.2
29 Ohio 18.7 w—
30 Missouri 18.5 me
31 Tennessee 18.3 mmm
32 Indiana 17.8 m—
33 Georgia 15.9 mm
34 West Virginia 14,3 e
35 Maryland 13.4 ==
36 Alaska 13.1 mm
37 Wyoming 9.6 ==
38 Arizona 9.0m=
39 Nevada 7.6m
40 North Dakota b.6m
41 Florida 5.2
42 South Dakota 5.0
e 43 Arkansas 5.0
" 22 Kert;tucllzy 3.9
<~ Nebraska 3.7
,‘ LOWER RANKING HIGHER RANKING 46 Oklahoma 29
' 2; K.langas 2.8
Alabama 2.7
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CAPITAL
OVERVIEW

The Capital category consists of two subcategories: Financial Capital, and Human
and Intellectual Capital. The Financial Capital subcategory measures VC invest-
ment in clean-tech companies, along with utility energy efficiency investments; the
Human and Intellectual Capital subcategory evaluates states on their rate of clean-
tech patent acquisition, whether they have top-notch energy research facilities and
business accelerators, and (new in the 2017 Index) clean-energy jobs.

Much like the Policy category, the Capital category sees the same 10 states at the
top of the rankings as last year, although in a different order. As can be seen in the
chart on this page, Massachusetts, California, and Oregon repeat their top-three
performances from last year. Colorado, New York, Michigan, Vermont, Connecti-
cut, New Mexico, and lllinois round out the top 10. Massachusetts and California
have finished in the top two in Capital in all eight years of the Index. They've done
the same in the Financial Capital subcategory, primarily by their massive venture
capital advantage over the rest of the country.

Massachusetts is once again first in Financial Capital by a wide margin, while Maine
and Hawaii are notable newcomers to the subcategory leaderboard. Michigan repeats
as the Human and Intellectual Capital champion, though the subcategory has seen a
major shakeup with Texas, Pennsylvania, and Idaho making big jumps to elite status.

Regular readers of this report know how dominant California and Massachusetts
are in venture capital. Massachusetts leads the nation in all four VC indicators in
normalized terms, but finishes a very distant second to the Golden State in total
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market size. But other strong markets deserve some atten-
tion as well. Colorado has been a top-10 VC player in all
four normalized indicators for the entire eight-year history
of the Index. Washington can make nearly the same claim.
This year, Montana is also in the top 10 in all four VC
indicators: Big Sky Country saw a sizable increase in VC
funding in 2016, most notably for Columbia Falls-based
flow battery maker ViZn Energy Systems.

The utility energy efficiency spending numbers reveal some
interesting patterns. Of the 10 states that spend the most
money per person on efficiency programs, six are also lead-
ers in the Technology category’s efficiency savings metric.
Seven of the 10 leaders (including six Regional Greenhouse
Gas Initiative members and California) participate in cap
and trade markets. Six of the efficiency spending leaders
are also leaders in LEED buildings per million, although
interestingly, only three top efficiency spending states also
appear atop the built environment CO2 emissions leader-
board. Finally, seven states lead both the efficiency spend-
ing and electricity generation CO2 emissions lists, though
the reliance on natural gas in the New England area likely
plays a leading role in that association.

The clean-energy jobs indicator, measured as a percentage
of a state’s total workforce, is a new addition to this year’s
Index. The categories of jobs covered in this metric include
those in solar, wind, and hydro generation; ethanol and
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biomass fuels; storage and smart grid; and energy efficiency
jobs. Vermont leads in this indicator by a wide margin; its
4.13% of clean-energy jobs outpaces #2 Rhode Island by
more than a full percentage point. Four of the top 10 states
in the overall Index rank in the top 10 of clean-energy jobs
as percent of total state employment. In addition to Ver-
mont, this list includes Oregon (#5 in the indicator), Massa-
chusetts (#6), and California (#8). When viewed in terms of
total number of clean-energy jobs (not normalized), eight
of the 10 most populous states in the country rank in the
top 10. Only Pennsylvania (the sixth-most populous state)
and Georgia (eighth-most populous) are not in the top 10
states with the most clean-energy jobs, though they still fall
in the top 15 (#13 and #15, respectively).

The final three indicators in the subcategory give credit
to states that have Department of Energy research labs,
clean-tech incubators, or top-ranked “green” Master’s
programs. This year, eight states get credit for all three.
Idaho, Pennsylvania, and Texas join that group, helping to
fuel their rise to the top of the Human and Intellectual
Capital subcategory rankings. Nine states have two of
these three facilities, while 15 have one.
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STATE INDEX
METHODOLOGY

How is the State Index constructed?

The structure of the State Index includes four distinct layers. The top layer, the
State Index itself, is a set of 50 state scores which evaluates each state based on
involvement and leadership in clean technology. Results of the top layer are derived
from performance in three equally weighted categories — technology, policy, and
capital — that each play an important role in a state’s positioning in the clean-tech
industry. Each of these categories is composed of two or three subcategories,
which themselves include a set of individual indicators. Some minor methodology
changes were made in this edition of the State Index, but generally the structure
remains the same as in previous years.

How is the State Index calculated?
The overall State Index measures each state on a 100-point scale and is the result
of many calculations made at the indicator, subcategory, and category levels.

First, are calculated on a scale of 0 to 100. The best-performing
state in an individual indicator receives a score of 100; the worst-performing state
gets a 0. All other states receive scores based on where they fall between the best
and worst-performing states.

To put states on an even playing field, all quantitative indicators are adjusted for
state size using metrics such as state population, state GDP, electricity generation
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capacity, etc. By reporting in terms of per capita or percent of state totals, smaller
states are not punished for having relatively smaller economies.

Several indicators, like those related to policy, are qualitative rather than quantita-
tive. In this case, qualifying states receive indicator scores of 100 and non-qualifying
states get 0.

range from 0 to 100 and are calculated in the same fashion
as individual indicators, with a score of 100 given to the state with the best aver-
age indicator score in each subcategory, and the state with the lowest average
indicator score receiving a 0. All other states receive scores between 0 and 100
based on performance relative to the best and worst-performing states.

are calculated from a simple averaging of underlying subcat-
egory scores; and the ultimate are calculated

from averaging the three equally weighted category scores

Data Sources

Along with an extensive level of clean-energy data mining from sources in the
public domain, Clean Edge has also teamed up with private data providers to offer
the highest level of industry intelligence. Private data partners include Cleantech
Group, EQ Research LLC, Heslin Rothenberg Farley & Mesiti P.C., IHS Markit, and
the North Carolina Clean Technology Center.
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The following is a list of indicators used to calculate the State Index. Indicators
are grouped by subcategory and are shaded according to which category they are
included in.

Utility-Scale Clean Electricity Generation, GWh % of Total (2016)

Clean Edge, Inc. (www.cleanedge.com). This report, and the models a
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Energy Star Buildings & Plants Per 1M People (2016)
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Grants - Renewable Energy Venture Capital Investment, $ Per Capita (2014-2016)
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2017 U.S. Clean Tech Leadership Index

Full Metro Index Datasets Available

Clean Edge offers subscription access to the full State and Metro Index datasets.

These include data for the top 50 Metro Area regions on green building deployment, electric
and hybrid vehicles, large facility carbon emissions, VC investments, clean-energy patents,
and much more. For more information on subscriptions, please see page 53.
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mailto:?subject=2017 U.S. Clean Tech Leadership Index&body=Clean Edge just released their annual U.S. Clean Tech Leadership Index. You can download the report at: https://cleanedge.com/reports/2017-US-Clean-Tech-Leadership-Index
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+/- | METRO AREA

0 San Francisco, CA
0 San Jose, CA
2 Washington, DC
-1 San Diego, CA
-1 Portland, OR
0 Los Angeles, CA
0 Boston, MA
0 Seattle, WA
8 Salt Lake City, UT
-1 Austin, TX
-1 Chicago, IL
0 Denver, CO
1 Minneapolis, MN
-1 New York, NY
-4 Sacramento, CA
3 Philadelphia, PA
1 Pittsburgh, PA
-2 Atlanta, GA
1 Kansas City, MO
7 Columbus, OH
1 Baltimore, MD
2 Phoenix, AZ
0 Houston, TX
-3 Dallas, TX
-10 Riverside, CA
13 St. Louis, MO
14 Orlando, FL
-3 San Antonio, TX
1 Milwaukee, WI
2 Raleigh, NC
-2 Charlotte, NC
-6 Detroit, Ml
1 Cleveland, OH
1 Las Vegas, NV
-7 Nashville, TN
0 Providence, RI
8 Louisville, KY
-5 Indianapolis, IN
3 Virginia Beach, VA
-2 Cincinnati, OH
-10 Oklahoma City, OK
-2 Miami, FL
1 Buffalo, NY
2 Tampa, FL
-2 Richmond, VA
-9 Hartford, CT
2 New Orleans, LA
0 Memphis, TN
-2 Jacksonville, FL
0 Birmingham, AL

LEADERSHIP SCORE
90,3 n——
864 .5 me——
59 .0 m——
58 .2 m—
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2017 METRO
INDEX RESULTS

Nine of the top 10 metro areas in the 2017 Clean Tech Leadership Index are return-
ees from last year. As has been the case for the previous five years, San Francisco
and San Jose are far and away the Index leaders, with San Francisco lengthening
its lead over its southern neighbor by just over a point. The metros ranked third
through sixth find themselves tightly clustered, with a mere four points between
them. This year, Washington, DC, makes a two-spot jump up to third, but remains
27 points behind San Jose. San Diego (#4) and Portland (#5) each slide one spot,
while Los Angeles holds steady at #6.

Boston once again snags the seventh spot, and is followed by three metros that
are virtually tied in overall score. A scant 0.08 points separates #8 Seattle and #10
Austin; Seattle repeats its placement from last year, while Austin moves down one
spot. The real story, however, is Salt Lake City, which crashes the party at #9. New
commitments to greening its electricity supply (chiefly a commitment to 100%
renewable electricity by 2032) launch Utah’s capital into the top 10; its 15.7-point
score improvement is easily the strongest in the Index this year.

The Top 10 Metro Areas

o remains the Index leader for the fifth consecutive year, length-
ening its lead over San Jose to almost four points. There are no weak spots in the City
by the Bay’s performance: It finishes first in Transportation; second in Green Buildings
and Clean-Tech Investment, Innovation, and Workforce; and fourth in Climate &
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Carbon Management. San Francisco remains a leader in a wide variety of metrics,
such as LEED and Energy Star buildings, venture capital, transit ridership, and EVs.

Q finishes second once again, though its score dips about a point
from last year's Index. The center of Silicon Valley is the clear leader in the Clean-
Tech Investment category, finishes a close second in the Climate category, and
trails only San Francisco in Transportation. San Jose is the nation’s top metro in
terms of VC investment per capita; its $1,212 in investment per person outpaces
San Francisco by more than $100. San Jose is also a solar energy leader, ranking
second in the Index in installed solar capacity per capita in the metro’s principal city
(trailing only San Diego).

9 adds nearly seven points to its overall score this year (the
second-largest score increase among the top 10 metros), resulting in a two-spot
jump up the national rankings. The nation’s capital is far and away the best Green
Building metro in the country, taking the crown in all four LEED and Energy Star
indicators while also receiving credit for all the qualitative factors in the category.
Washington is also a top public transit area, ranking fourth in per-capita yearly
transit trips.

e slips one spot this year to #4, though it still adds 2.5 points to its
overall score. It moves into the top spot in the Climate category by a slim margin
over San Jose, by virtue of its category-leading solar numbers, low large facility
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carbon emissions, and increased commitment to measuring, reporting, and reduc-
ing greenhouse gas emissions. As with several of its California brethren, San Diego
is also a top-five performer in EV deployment and venture capital.

e takes a slight step back to fifth this year, after having finished third
or fourth every year of the Index. One particular strength is the Climate & Carbon
Management category, where its April 2017 announcement that all community-
wide energy would be sourced from renewables by 2050 (with 100% renewables
for electricity by 2035) fuels a 9.8-point score increase. Transportation is another
strength: the City of Roses places in the top nine in all three EV indicators, is fourth
in EV stations per million, and ranks ninth in transit ridership.

G holds steady at #6 this year, with a solid three-point increase to
its overall score. Its biggest improvement is in Green Buildings, where Los Angeles
leaps 11 spots and adds 21 points to its category score. This move is fueled by the
city’s addition of a building energy use benchmarking policy, as well as improve-
ment in the two LEED building indicators. The City of Angels continues its top-five
performance in all four normalized advanced vehicle deployment indicators, and
its raw totals of EV and CNG stations are both tops in the nation.

0 also maintains its strong position, coming in seventh for the second
consecutive year. The strength of the Boston area has always been the Innovation,
Investment, & Workforce category, where it has placed third in five of the six years
of the Index. It trails only California’s Bay Area in VC dollars per capita and deals
per million people. This spirit of innovation is likely fueled by the area’s collection
of top-ranked Master’s programs and business incubators. Green Buildings has
emerged as a second strength: Boston has steadily climbed the rankings in this
category, repeating its third-place performance from last year.
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0 manages to hold off Salt Lake City for the eighth spot while los-
ing a little more than a point off its overall score from last year. The area’s two
biggest strengths are Green Buildings and Transportation, ranking seventh in
both categories. The Emerald City remains a top-five performer in LEED-certified
building performance. Additionally, the area’s efforts to electrify its transportation
infrastructure continues to bear fruit, as it ranks between fourth and eighth in
per-thousand resident deployment of EVs, plug-ins, and hybrids. Seattle also places
sixth in both VC dollars per capita and deals per million.

0 adds almost 16 points to its overall score from a year ago,
the most in the Index. The result? An eight-spot ranking jump into the top 10
for the first time ever. Utah’s biggest city made big news in July 2016, when it
announced that it had set a goal of 100% renewable energy for the entire com-
munity by 2032. It also added a building energy use benchmarking policy, and saw
impressive gains in plug-in electric hybrid deployment, in addition to already being
the nation’s top natural gas vehicle metro.

@ adds more than three points to its overall score in 2017, but still slips
one slot to #10. Texas' capital rides strong performances in Climate & Carbon
Management (#9), and Green Buildings and Clean-Tech Investment (#8 in both)
to its leadership position. One area where Austin gains ground in this year’s Index
is Energy Star buildings: it climbs 10 spots to sixth in the number of Energy Star
buildings per million residents, and jumps six spots to 15th in per-capita Energy
Star square footage.
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RANK | METRO AREA LEADERSHIP SCORE

1 Washington, DC  100.0
2 San Francisco, CA 859 m——
3 Boston, MA 726 —
4 Denver, CO 69 .6 n—————
5 Portland, OR 66,9 —
6 Chicago, IL 65.5 e—
7 Seattle, WA 64, —
8 Austin, TX 62 .9 ————
9 Minneapolis, MN 58/ e—
10 Los Angeles, CA  57.5 eo—
11 San Jose, CA 53,1 e—
1 Oklahoma City Cleveland Hartford 12 Atlanta, GA 52.5 m—
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> Kansas City . Lous 3 ; ...H.Rlchmond 27 Cleveland, OH 28/, w—
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GREEN BUILDINGS
OVERVIEW

The Metro Green Buildings category tracks four key indicators that measure LEED-
and Energy Star-certified building deployment (covering both total buildings and
square footage). It also includes the ACEEE's biannual City Energy Efficiency Score-
card score (for which new data was unavailable for this year’s Index). Finally, there
are two qualitative indicators crediting metros if their principal city has passed
two specific ordinances: requiring buildings to achieve LEED certification or meet
specified energy savings goals; and requiring buildings to measure and disclose
their electricity usage each year.

Washington, DC, continues to be the category champion, placing first every year
since the Metro Index was first released in 2012. It has a nearly 14-point advantage
over second-place San Francisco, about the same score difference as last year.
San Francisco has also been remarkably consistent, finishing second for the sixth
straight year. Boston repeats at #3, and Denver makes a five-spot leap to #4. The
#5 through #9 metros — Portland, Chicago, Seattle, Austin, and Minneapolis —
have switched positions some, but all repeat as top-10 metros. Los Angeles climbs
11 places to 10th, adding more than 21 points to its category score (the second-
highest increase in the category).

The nation’s capital has dominated in both LEED and Energy Star buildings for six
years. Over that time, Washington, DC, has ranked no lower than fourth in any of
the four LEED and Energy Star indicators. Further, its current lead over the second-
ranked metro in each metric is sizable, so there is no real reason to think that it will
relinquish the pole position any time soon. The LEED leaderboards (for both number
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LEED CERTIFIED PROJECTS (2016)

ETRO AREA RANK PROJECTS PER 1M PEOPLE TOTAL PROJECTS
WASHINGTON, DC 1 293.05 1,797
SAN FRANCISCO, CA 2 229.10 1,072
SAN JOSE, CA 3 218.82 433
SEATTLE, WA 4 183.74 698
SAN DIEGO, CA 5 168.79 560
DENVER, CO 6 168.59 481
PORTLAND, OR 7 167.43 406
BOSTON, MA 8 162.90 781
BALTIMORE, MD 9 157.21 440
SALT LAKE CITY, UT 10 13236 157

Source: USGBC data with Clean Edge analysis. USGBC data is gathered from the LEED project registration database
and includes all projects certified through the end of 2016. This does not include LEED for Homes projects.

Full dataset available to subscription clients.
of buildings and their square footage) include the same metros as they did last year,
with only minor shifts among them. For Energy Star, on the other hand, two metros
stand out for their improvements. Austin rises 10 spots to sixth in buildings per
million, while Kansas City jumps up 12 on the same metric. The two metros both
find themselves in the middle of the pack in terms of total Energy Star-certified
buildings, so small advancements overall have led to big rankings improvements.

The differences between the LEED and Energy Star leaders are notable. Only half of
the Energy Star-certified buildings leaders show up in the LEED-certified buildings
top 10. On the other hand, six of the Energy Star square footage per capita top 10,
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; ENERGY STAR BUILDINGS AND PLANTS (2016)

BB
®
E BUILDING ENERGY USE DISCLOSURE REQUIREMENT

METRO AREA YEAR ENACTED

METRO AREA RANK PROJECTS PER 1M PEOPLE TOTAL PROJECTS
WASHINGTON, DC 1 223.26 1,369 AUSTIN, TX 2008
CHARLOTTE, NC 2 193.18 478 WASHINGTON, DC 2008
DENVER, CO 3 191.37 546 NEW YORK, NY 2009
SAN FRANCISCO, CA 4 183.15 857 SAN FRANCISCO, CA 2011
SACRAMENTO, CA 5 178.54 410 PHILADELPHIA, PA 2012
AUSTIN, TX 6 163.88 337 SEATTLE, WA 2012
SAN DIEGO, CA 7 160.05 531 BOSTON, MA 2013
SAN JOSE, CA 8 156.66 310 CHICAGO, IL 2013
LOUISVILLE, KY 9 154.27 198 MINNEAPOLIS, MN 2013
KANSAS CITY, MO 10 153.48 323 ATLANTA, GA 2015
Source: Energy Star with Clean Edge analysis. Energy Star Buildings and Plants includes all projects that have KANSAS CITY, MO 2015
qualified for Energy Star accreditation through the end of 2016. This does not include Energy Star certification for
new homes. PORTLAND, OR 2015
Full dataset available to subscription clients. SALT LAKE CITY, UT 2015
as well as numbers #11-13, are also in the top 10 in LEED square footage. Clearly DENVER, CO 2016
there is more symmetry between the square footage leaders than there is between :(;i::gsl';f' cA ig]:
the leaders in total numbers of certified buildings. PITTSBURGH, PA P
ST. LOUIS, MO 2017

Turning to the category’s qualitative metrics, nearly three quarters (37) of the na-
tion’s 50 largest U.S. metro areas now have a requirement that public buildings (or
buildings using public funds) meet above-minimum building code standards, while
11 metros have a similar requirement for private buildings. That's three more metros
with public sector requirements, and one more with a private sector requirement,
than last year. The bulk of these ordinances require LEED certification, often at the
Silver level. Even if it only covers public buildings, cities that pass a green building
ordinance set a strong example for their residents and businesses to follow.

Cities can send another powerful (and direct) signal by requiring buildings to
benchmark and report their electricity usage each year. This is a practice that seems
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Source: Institute for Market Transformation. NOTE: This table lists all of the primary cities in the Metro Index that
have enacted a benchmarking and disclosure ordinance.

Full dataset available to subscription clients.

to be gaining in popularity. Last year, 12 cities in the Index had such a requirement.
That number has risen by 50% this year, with six new additions to the list: Denver,
Los Angeles, Orlando, Pittsburgh, Salt Lake City, and St. Louis. These additions
make for a diverse group of cities: It includes many of the coastal cities, but also
several in the South and the Midwest. Adding this requirement also fuels Denver’s
and Los Angeles’ rise to the top of the category rankings.
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RANK | METRO AREA LEADERSHIP SCORE

1 San Francisco, CA 100.0
2 San Jose, CA 96.7
3 Los Angeles, CA 675 ——
4 San Diego, CA 63.0) e—
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6 Salt Lake City, UT =~ 54,2 se—
7 Seattle, WA 52.9 n—
8 Sacramento, CA 499 me—
9 Portland, OR 48.9 n—
10 Oklahoma City, OK 44/ we—
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12 Washington, DC 334 mem
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: Cleveland Hartford 16 Kansas City, MO 311 e—
Seattle Pittsburgh H 17 Atlanta, GA 30.3 m—
L i i Buffalo 18 Denver, CO 30.0 m—
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ales 33 Pittsburgh, PA 190 m—
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ADVANCED

TRANSPORTATION

OVERVIEW

The Advanced Transportation category consists of eight indi-
cators that benchmark U.S. metro areas in the transportation
sector. Advanced Transportation indicators cover four types
of advanced vehicles (hybrids, EVs, plug-ins, and natural gas
vehicles), their related charging or fueling infrastructure, and
public transportation ridership. California’s six metro areas
once again dominate the category — occupying the top five
places, plus Sacramento at #8 — with two other Pacific Coast
metros, Portland and Seattle, placing in the top 10. These
eight metro regions all place in top 10 for hybrid, EV, and
plug-in vehicle registrations, and six of them place in the top
10 for EV charging stations per million people.

San Francisco and San Jose capture the top two spots as
they did last year; Los Angeles and San Diego trade spots for
third and fourth place respectively, while Riverside returns
for a fifth-place finish. Salt Lake City places #6 once again,
mainly based on its strength in natural gas vehicles, CNG
fueling stations, and a respectable showing (#11) in public
transit ridership. Seattle and Portland both return at eighth
and ninth place respectively. Oklahoma City, which trails in

Q 2016 TOP 10 CLEAN VEHICLE (HYBRID/ELECTRIC/NATURAL GAS)
METRO AREAS, VEHICLES PER THOUSAND PEOPLE, 2012 AND 2016
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Source: IHS Markit and TVB with Clean Edge analysis. IHS Markit data is a snapshot of every vehicle in operation as of the end of 2016. NOTE: This
indicator is based on Designated Market Area (DMA) data instead of MSA data. San Francisco and San Jose are considered one DMA, as are Los
Angeles and Riverside. Plug-in hybrids are included in electric vehicles.

Full dataset available to subscription clients.
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() ELECTRIC VEHICLES IN USE (2016)

Y ELECTRIC VEHICLE CHARGING STATIONS (2016)
EV CHARGING STATIONS TOTAL EV CHARGING

METRO AREA EVS PER 1K PEOPLE TOTAL EVS METRO AREA PER 1M PEOPLE STATIONS
SAN FRANCISCO, CA 1 8.83 57,404 SAN JOSE, CA 1 204.16 404
SAN JOSE, CA 1 8.83 57,404 SAN FRANCISCO, CA 2 155.16 726
SAN DIEGO, CA 3 4.01 11,427 KANSAS CITY, MO 3 150.15 316
LOS ANGELES, CA 4 3.25 53,250 PORTLAND, OR 4 13444 326
RIVERSIDE, CA 4 3.25 53,250 SEATTLE, WA 5 126.62 481
SEATTLE, WA 6 3.22 13,833 SAN DIEGO, CA 6 116.65 387
ATLANTA, GA 7 284 17,696 SACRAMENTO, CA 7 115.83 266
PORTLAND, OR 8 242 6,821 AUSTIN, TX 8 107.96 222
SACRAMENTO, CA 9 221 8,326 BALTIMORE, MD 9 99.68 279
AUSTIN, TX 10 1.32 2,463 HARTFORD, CT 10 98.60 119

Source: IHS Markit data with Clean Edge analysis. Does not include plug-in hybrids. IHS Markit data is a snapshot
of every vehicle in operation as of the end of 2016.This indicator is based on Designated Market Area (DMA) data
instead of MSA data. San Francisco and San Jose are considered one DMA, as are Los Angeles and Riverside.

Full dataset available to subscription clients.

many of the indicators in this category (including 49th in public transit ridership and
dead last in EV charging stations), still makes it into the top 10 based on its strength in
both natural gas vehicles per thousand (#2) and CNG fueling stations per million (#1).

As many cities work to transition to a low-carbon economy, two increasingly im-
portant indicators in this category are zero-emission EVs and the concomitant EV
charging infrastructure. The same five California metros that lead in the category
also lead in EV registrations per thousand people, followed by Seattle, Atlanta,
Portland, Sacramento and Austin (up from #11 last year).

The EV charging station indicator is correlated to some extent with EV registrations,
with six metros sharing the top 10 in both metrics. Similarly, seven of the cities which
lead in the plug-in hybrid vehicles indicator rank in the top 10 for EV charging stations
per million people. But as regions expand their EV charging infrastructure with an “if
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Source: US DOE Alternative Fuels & Advanced Vehicles Data Center with Clean Edge analysis. As of the end of 2016.
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you build it, they will come” mindset, there are several outliers. Kansas City, for ex-
ample, continues to climb to #3 in the EV charging station indicator, although it places
just 31st and 32nd in EV and plug-in vehicle registrations respectively (normalized).
Cities such as Baltimore and Hartford (ninth and 10th in EV stations) rank #25 and
#32 in EV registrations and #10 and #16 in plug-in vehicle registrations respectively.

The public transit ridership measures yearly transit trips per capita, with cities with
large commuting populations rising to the top. Once again, New York (with 212 trips
per capita), tops the list as a public transit powerhouse. #2 San Francisco clocks in
with 101 trips per capita, less than half of #1 New York’s showing. Boston, Washing-
ton, DC, and Chicago, all with significant public transit options, place third through
fifth with yearly transit trips per capita of 88, 78, and 66 respectively. Rounding out
the top 10 this year are Philadelphia, Seattle, Los Angeles, Portland, and Baltimore.

S. CLEA ECH LEADERSHIP INDEX: METRO

NDE

40



RANK | METRO AREA LEADERSHIP SCORE

1 San Diego, CA 100.0
2 San Jose, CA 96.1
3 Portland, OR 86 .6 n——
4 San Francisco, CA 860 m——
5 Salt Lake City, UT 72,1 e——
6 Los Angeles, CA 71,8 me——
7 Washington, DC 69 ./ e—
8 Boston, MA 68.9 n——
9 Austin, TX 68, ————
10 Columbus, OH 67 .7 —
Sacramento 11 Philadelphia, PA 65.9 n——
Oklahoma City Cleveland Hartford :Il :23 Eﬁtqurg&ZPA 23!) F—
H . oenix, LG —
Dallas i Pitsburgh 14 Sacramento, CA 568 ee—
i i Bbuffao 15 Chicago, IL 56.0 e—
; 16 Denver, CO 53. e—
Seattle 17 San Antonio, TX 52,7 s
| 18 Seattle, WA 52,6 ee—
Fortiand ,’ Pob _ 19 Providence, Rl 51,6 e—
= LM - : 20 New York, NY 51.3 e—
Minneapolis 21 Baltimore, MD 50.8 ——
- 22 Dallas, TX 50.2 —
’V'"Wa“kee 23 Houston, TX 50,1 e—
24 Atlanta, GA 493 e—
. paltiake Sty 25 QOrlando, FL 49.() e—
San Francisco| ‘ Denver A 26 Minneapolis, MN 489 se—
. Kansasc“y St. Louis ria Beach 27 st. Louis, MO 455 —
\ 28 New Orleans, LA 43.9 e
Las Vegas..bu...u. seseeceses 0 KB 29 Louisville, KY 42 .3 e—
Los An e Memphis 30 Cleveland, OH 415 w—
i Phoenix | 31 Las Vegas, NV 413 e—
frirmingham ' 32 Charlotte, NC 34 b —
33 Nashville, TN 34,0 —
34 Miami, FL 34,0 e—
35 Tampa, FL 33.5 —
36 Memphis, TN 32.3 m—

37 Kansas City, MO~ 31.3 mm
38 Milwaukee, WI 30,5 m—
39 Cincinnati, OH 30.3 m—
40 Indianapolis, IN 27.9 w—
41 Oklahoma City, OK 279w

u .‘ 42 Riverside, CA 24,6 w—
\\“\\\% 43 Richmond, VA 27—
22 Raleigh, NC 21.5 m—

Buffalo, NY 19.3 mm

LOWER RANKING HIGHER RANKING 46 V|rg|n|a Beach, VA 180 s

47 Detroit, Ml 15.1 mm

EDGE 48 Hartford, CT 3.2
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CLIMATE & CARBON

MANAGEMENT OVERVIEW

The Climate & Carbon Management category has undergone significant changes
this year. The most notable of these is the elimination of the two electricity mix
indicators, which used state-level generation data as a proxy for city electricity mix.
Enough cities procure electricity through power purchase agreements (PPAs) and
other means that this methodology was no longer reflective of the true situation.
Last year’s “climate leadership and reporting” indicator has been split into two
indicators, and the “commitment to reducing greenhouse gases/electricity use”
indicator has gone from being a three-part measure to a two-part one. Metrics on
solar power, large facility emissions, and climate/carbon reduction goals remain the
same. The name change from Clean Electricity & Carbon Management to Climate
& Carbon Management reflects this new focus.

Leadership in this category has shifted significantly. Last year, four California
metros — San Jose, San Francisco, San Diego, and Los Angeles — swept the top
spots. All four remain in the top 10 this year, though San Diego now edges last
year’s champ San Jose for the #1 spot. Portland (#5), Boston (#8), and Austin (#9)
are the other holdovers from the top grouping. Joining them are newcomers Salt
Lake City (#5), Washington, DC (#7), and Columbus (#10). Salt Lake City had the
largest score increase in the category, based largely on its July 2016 commitment
to achieve 100% renewable energy for the community by 2032.

There are two quantitative indicators in the category. One is per-capita carbon emis-
sions from large facilities. The leaders in this indicator have stayed fairly consistent
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CARBON EMISSIONS FROM LARGE FACILITIES (2015)
METRO AREA RANK PER CAPITA METRIC TONS CO2E*

RALEIGH, NC 1 0.24 303,094
COLUMBUS, OH 2 0.67 1,355,697
. SEATTLE, WA 3 0.74 2,743,160
E VIRGINIA BEACH, VA 4 1.08 1,865,267
g SAN DIEGO, CA 5 1.38 4,547,024
L SACRAMENTO, CA 6 1.49 3,376,630
§ PORTLAND, OR 7 1.77 4,210,715
~' SAN JOSE, CA 8 1.86 3,669,481
NEW YORK, NY 9 212 42,631,805
LOS ANGELES, CA 10 2.21 29,319,329
RICHMOND, VA 41 11.94 15,174,785
KANSAS CITY, MO 42 12.58 26,215,394
CINCINNATI, OH 43 13.25 28,561,714
@ OKLAHOMA CITY, OK 44 15.52 21,059,875
2 ST.LOUIS, MO 45 18.32 51,443,341
é PITTSBURGH, PA 46 19.33 45,460,334
; LOUISVILLE, KY 47 19.79 25,286,106
< HOUSTON, TX 48 20.98 139,489,838
NEW ORLEANS, LA 49 31.78 40,102,459
BIRMINGHAM, AL 50 36.06 41,278,504

Source: EPA and US Census Bureau with Clean Edge analysis. *CO2e = carbon dioxide equivalent
Full dataset available to subscription clients.

since last year. #1 Raleigh has now had the fewest emissions on both a normalized
and overall level for all six years of the Index. The other indicator leaders have also
performed consistently, as have metros at the low end of the spectrum, like Birming-
ham (last in the indicator for five out of six years). This may have to do with large
emitters not opening or closing often, and emission totals that don't fluctuate sig-
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nificantly. Emissions from the lowest performing metros come primarily from power
generation, with Houston’s oil and gas-centric economy being a notable exception.

The other quantitative metric measures the amount of installed solar capacity per
capita in each metro’s principal city. This year, San Diego overtakes Indianapolis
(which falls to third) for the top spot, with 217 watts of installed solar per person.
That is a nearly 70-watt increase over last year's Index, and leads second-place San
Jose by almost 50 watts. This year, five cities check in with 100 watts or more of solar
per person, and seven have at least 100 MW installed total; both numbers are two
more than in the 2016 Index. Four of the top 10 cities in this indicator are in generally
solar policy-friendly California, but others are in states (like Arizona, Nevada, and
Indiana) where solar has come under occasional policy and regulatory attack.

The five qualitative indicators in the category measure a metro’s commitment to
combating climate change, which will likely become increasingly important with
lagging federal leadership on climate action. Nearly all (43) of the principal cit-
ies in the Index submitted a 2016 report to climate reporting organization CDP,
an increase of 12 over last year’s Index. Three-quarters (38) of principal cities are
members of C40, the Compact of Mayors, or the Mayors’ National Climate Action
Agenda; 10 belong to two of those groups, while another 12 are members of all
three. Thirty-six cities now have a specific goal for reducing community GHGs or
electricity use, with 32 of those goals enshrined in city code.

But the most aggressive and influential target a city can set is to achieve 100%
community-wide renewable electricity. The 2016 Index counted three cities with
such a commitment. This year, that number is up to five. Salt Lake City joined San
Diego, San Francisco, and San Jose in July 2016, setting a goal of reaching 100%
renewable electricity by 2032. Then, in April 2017, Portland joined the club, pledg-
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../ SELECT POLICIES ADOPTED, 2017 TOP 20
CLIMATE & CARBON MANAGEMENT METRO AREAS

TOP LOCAL COMMUNITY GHG/  100%
GOVERNMENT RE ELECTRICITY
METRO AREA RANK PURCHASER (Q4 2016) REDUCTION GOAL
SAN DIEGO, CA 1 ° ° )
SAN JOSE, CA 2 ° ° °
PORTLAND, OR 3 ° ° °
SAN FRANCISCO, CA 4 ° ° °
SALT LAKE CITY, UT 5 ° °
LOS ANGELES, CA 6 ° °
WASHINGTON, DC 7 ° °
BOSTON, MA 8 ° °
AUSTIN, TX 9 ° °
COLUMBUS, OH 10 ° °
PHILADELPHIA, PA 1 [ °
PITTSBURGH, PA 12 ° °
PHOENIX, AZ 13 °
SACRAMENTO, CA 14 °
CHICAGO, IL 15 ° o
DENVER, CO 16 °
SAN ANTONIO, TX 17 °
SEATTLE, WA 18 °
PROVIDENCE, RI 19 °
NEW YORK, NY 20 )

Source: EPA, ACEEE, the Renewables 100% Policy Institute, and Clean Edge research. Note: Cities get full credit for
a GHG/electricity use reduction goal if a goal has been set and officially adopted through ordinance, resolution, or
executive order; if the goal has not been officially adopted, the city receives half credit.

Full dataset available to subscription clients.

ing 100% renewable electricity by 2035 and 100% renewable energy by 2050.
And these are just the largest U.S. cities covered by this Index; the Sierra Club’s
Ready for 100 campaign and others count numerous smaller communities across
the country with 100% renewable commitments of their own.
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RANK | METRO AREA LEADERSHIP SCORE

CLEAN-TECH INVESTMENT,
INNOVATION & WORKFORCE
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San Francisco, CA
Boston, MA
Detroit, Ml
Washington, DC
San Diego, CA
Chicago, IL
Austin, TX

New York, NY
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CLEAN-TECH INVESTMENT, INNOVATION,
& WORKFORCE OVERVIEW

The Clean-Tech Investment, Innovation, and Workforce category measures a metro
area’s financial, human, and intellectual capital. It tracks indicators such as venture
capital investments, patent activity, and the presence of clean-energy labs, incuba-
tors, and Master’s programs.

Three regions known for their tech innovation prowess continue to lead the cat-
egory. Silicon Valley dominates, with San Jose and San Francisco scoring 100 and
89.2 respectively, followed distantly by Boston with a score of 43.6. These three
metro regions take the top three spots in both overall venture capital and on a per-
capita basis. Their more than $9 billion VC haul equals more than the remaining 47
metro regions combined. All three also score in the top five for clean-tech patent
registrations (per one million people) and receive credit for the presence of clean-
tech incubators and/or accelerators and top-ranked green Master’s programs.

Fourth-place Detroit, with a score of 37.7, achieves its strong showing by being
home to a quarter of all metro-area patents. The presence of Detroit’s auto manu-
facturers, with their fuel cell, EV, and other auto-related patents, helps lift Detroit
to its strong finish. Fifth-place Washington, DC, with a score of 33.3, is buoyed by
being one of only four metro regions with a DOE lab, the presence of a clean-tech
incubator/accelerator and a top-ranked green Master’s program.

While there is movement in this category outside of the top 10 (even slight changes
in VC dollars and total venture deals can have a significant impact outside of San
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Francisco, San Jose, and Boston), the top 10 remain relatively constant. There are
no changes from the 2016 Index among the top four spots. Washington, DC and
San Diego swap places for fifth and sixth place. #7 Chicago moves up two spots,
#8 Austin remains constant, and #9 New York is up one. Denver joins the top 10
after placing 11th last year. The only metro to drop out of the top 10 is Los An-
geles, down to #17. However, the category score difference between #10 Denver
and #17 Los Angeles is a spread of only about three points.

W
$ CLEAN TECH VENTURE CAPITAL (2014 - 2016)
DOLLARS PER  TOTAL DOLLARS

METRO AREA CAPITA (MILLIONS) ~ TOTAL DEALS
SAN JOSE, CA 1 $1212.16 $2,398.64 148
SAN FRANCISCO, CA 2 $1,090.43 $5,102.28 380
BOSTON, MA 3 $352.63 $1,690.69 184
SAN DIEGO, CA 4 $234.81 $779.05 59
HOUSTON, TX 5 $176.40 $1,194.68 28
SEATTLE, WA 6 $126.70 $48132 67
AUSTIN, TX 7 $116.84 $240.26 52
PITTSBURGH, PA 8 $93.47 $218.93 35
RALEIGH, NC 9 $70.75 $92.18 13
KANSAS CITY, MO 10 $65.80 $138.47 12

Source: Cleantech Group and U.S. Census Bureau data with Clean Edge analysis.
Full dataset available to subscription clients.
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METRO INDEX
METHODOLOGY

How is the Metro Index constructed?

The Metro Index consists of three layers. The top layer, the Metro Index itself, is a set
of 50 metro area scores which evaluates each MSA based on involvement and lead-
ership in clean tech. Results of the top layer are derived from performance in four
equally weighted categories — green buildings; advanced transportation; climate &
carbon management; and clean-tech investment, innovation, & workforce — with
each category composed of a set of individual indicators.

How is the Metro Index calculated?

The overall Metro Index evaluates the 50 largest metro areas on a 100-point scale,
deriving each score from category and individual indicator performance. The score
calculation process works as follows:

are given on a scale of 0 to 100. The best-performing metro area
in an individual indicator receives a score of 100; the worst-performing metro area
gets a 0. All other metro areas receive scores based on where they fall between
the best and worst-performing regions. To put each metro area on an even playing
field, all quantitative indicators are adjusted for region size. By reporting in terms of
per capita or percent of metro totals, smaller regions are not punished for having
relatively smaller economies.

CLEAN 283

Several indicators, like the presence of a top-ranked green Master's program, are
qualitative rather than quantitative. In this case, qualifying states receive indicator
scores of 100 and non-qualifying states get 0.

are calculated in a similar fashion as individual indicators. Based on
metro areas’ average indicator scores within each corresponding category, category
scores of 100 are given to the metro area with the best average indicator score; the
metro area with the lowest average indicator score in a category receives a 0.

Finally, the is calculated by averaging the four

equally-weighted category scores.

Data Sources

Along with an extensive level of data mining from clean-energy sources in the
public domain, Clean Edge has also teamed up with private data providers to offer
U.S. Metro Index subscribers the highest level of industry intelligence. Private data
partners include Cleantech Group, EQ Research LLC, Heslin Rothenberg Farley &
Mesiti P.C., IHS Markit, and the North Carolina Clean Technology Center.
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The following is a list of all indicators used to calculate the Metro Index. Indicators
are grouped by category.

GREEN BUILDINGS

LEED Certified Projects Per 1M People (2016)

CLIMATE & CARBON MANAGEMENT

Presence of Top Local Government Green Power Purchaser

ADVANCED TRANSPORTATION

Electric Vehicles Per 1K Peaple (2016)

CLEAN-TECH INVESTMENT,
INNOVATION, & WORKFORCE

CLEAN-TECH INVESTMENT, INNOVATION, & WORKFORCE

Venture Capital Investment, $ Per Capita (2014-2016)

cLEAN &39S
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DATA
SOURCES

Along with an extensive level of data mining from clean-tech sources in the public
domain, Clean Edge has also teamed up with private data providers to offer Index
subscribers the highest level of industry intelligence.

DATA PARTNERS

@ Cleantech.
Group

helps clients find, connect with, and
embed innovation. The company’s i3 platform allows
sub- scribers to discover companies and explore cleantech trends strategically
with proprietary real-time data. Cleantech Forums bring together thought leaders
and innovators in the cleantech and sustainability ecosystem. Cleantech Group’s
Advisory services leverage expertise in designing and executing corporate strate-
gies for sustainable growth and innovation sourcing. For more info, please visit
www.cleantech.com.

o EQ Research provides policy research and expert
! witness services to the clean energy sector. Our
areas of expertise include state legislation, state regulatory policy and proceed-
ings, government and utility financial incentives, net metering, and utility rate
cases. EQ also offers customized tracking services to help industry stakehold-
ers stay on top of legislative, regulatory, and utility rate case developments.

WWWw.eqg-research.com

CLEAN 283

HESLIN ROTHENBERG
FARLEY & MESITI PC.

INTELLECTUAL PROPERTY LAW

is a leading

New York-based law firm devoted exclusively to Intellectual
property law. The firm helps clients obtain and enforce intellectual property rights,
including patents, trademarks, trade dress, trade secrets, and copyrights, along
with related litigation. For the State and Metro Indexes, Clean Edge leverages
data from the firm's Clean Energy Patent Growth Index. For information on HRFM

services visit www.hrfmlaw.com.

7///\% IHS Markit

ning solutions. With a reputation of enabling better decisions and better results

is the automotive industry’s leading source
for market-wide insight, expertise and advanced plan-

for nearly a century, the world’s leading OEMs, suppliers and their transportation
partners rely on IHS Markit to power growth, improve efficiency and drive a sus-
tainable competitive advantage. Automotive offerings and expertise at IHS Markit
span every major market and the entire automotive value chain. For additional

information, please visit www.ihsmarkit.com.

&8 NC CLEAN ENERGY ®
IS oo ot DSIRE is a UNC System-chartered Public

Service Center administered by the College of Engineering at NC State University.
[ts mission is to advance a sustainable energy economy by educating, demon-
strating and providing support for clean energy technologies, practices, and
policies. The Center manages the Database of State Incentives for Renewables
and Efficiency (DSIRE), the most comprehensive public source for information
on policies and incentives supporting renewable energy and energy efficiency.
www.nccleantech.ncsu.edu / www.dsireusa.org
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OTHER INDEX DATA SOURCES

ALTERNATIVE FUELS DATA CENTER (AFDC)
AMERICAN COUNCIL FOR AN ENERGY-EFFICIENT ECONOMY (ACEEE)
BLOOMBERG NEW ENERGY FINANCE

THE BUSINESS COUNCIL FOR SUSTAINABLE ENERGY
BUILDING CODES ASSISTANCE PROJECT

C40

CDP

THE CENTER FOR CLIMATE AND ENERGY SERVICES
THE COALITION FOR GREEN CAPITAL

THE COMPACT OF MAYORS

ENERGY STAR

ENVIRONMENT AMERICA

GRIDWISE ALLIANCE

THE INCUBATENERGY NETWORK

INSTITUTE FOR MARKET TRANSFORMATION (IMT)
INTERSTATE RENEWABLE ENERGY COUNCIL, INC.
LEAN ENERGY US

THE MAYOR’S NATIONAL CLIMATE ACTION AGENDA

NATIONAL TRANSIT DATABASE

NET IMPACT

THE PRINCETON REVIEW

THE RENEWABLES 100% POLICY INSTITUTE

TVB

U.S. BUREAU OF ECONOMIC ANALYSIS (BEA)

U.S. BUREAU OF LABOR STATISTICS

U.S. CENSUS BUREAU

U.S. DEPARTMENT OF ENERGY (DOE)

U.S. ENERGY INFORMATION ADMINISTRATION (EIA)
U.S. ENVIRONMENTAL PROTECTION AGENCY (EPA)
U.S. GREEN BUILDING COUNCIL (USGBC)

U.S. NEWS & WORLD REPORT

VOTE SOLAR

DISCLAIMER: Clean Edge makes no guarantee about the accuracy of data provided by
third party sources. Sponsors did not participate in the preparation of this report and
are not responsible for the information contained herein. In addition, sponsors may have
relationships with the entities discussed in this report. Information contained in this
report is not intended to be investment advice or used as a guide to investing and no
recommendation is intended to be made as to any particular company in this report.
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ABOUT
CLEAN EDGE

Clean Edge, Inc., founded in 2000, offers a suite of indexes, surveys, and advisory services devoted to ED G E
the clean-energy economy. With offices in Portland, Oregon and the San Francisco Bay Area, Clean Edge C L EA N
serves corporate, government, NGO, utility, and financial clients working to transition to a clean-energy, INDEXING THE CLEAN ENERGY ECONOMY

low-carbon future. Products and services include multiple clean-tech stock indexes in partnership with
NASDAQ, the U.S. Clean Tech Leadership Index (tracking state and metro activity), the Grid Modernization LEAD AUTHORS

Index in partnership with GridWise Alliance, and an annual survey of consumer clean energy actions, ANDREW RECTOR, Lead Analyst
attitudes, and perceptions. The firm produces webinars and events that regularly convene hundreds of RON PERNICK, Managing Director
industry innovators and stakeholders. www.cleanedge.com. CLINT WILDER, Senior Editor

THANKS 2017
LEADERSHIP INDEX PARTNERS

Please contact us to learn how you can gain
access to the Leadership Index data.

Contact Bryce Yonker: yonkerfdcleanedge.com
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CONNECTICUT is leading
the GREEN BANK movement!
We’ve SPARKED over $1B in
green ENERGY investment
injust 5 YEARS!

ev

MASSACHUSETTS:
What will we spark NEXT? . .
Home of innovation and
entrepreneurship. INDUSTRY IS
\\\/Z CONNECTICUT 100K
4“ GREEN BANK .. A2 MASSACHUSETTS | WWW.masscec.com B
CLEAN ENERGY
ctgreenbank.com | yff @CTGreenBank “<a> CENTER W @MassCEC STRONG

BUILDING GREEN. E—

MANY CITIES WEBUIE
TALK ABOUTIT. PORTLAND" ¢

WE ACTUA o

We power the corporate
movement toward
renewable energy.

CONTACT- PORTLAND

Pam Neal - Nea[P@pdc us ggvrﬁh%:gw BSR USINESS ‘l.’:' 0%, WORLD To learn more, visit
- ENEWABLES o ] = 1
www.pdc.us Y centen WWF 2 :lrt :‘; ]Ull:'LIki rebuye rs-org
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cleantech

SAN DIEGO

HEIpII‘Ig the San Antonio ursssmar cies nitaive

Alamo Regional Data Alliance

community One Susvtalinable Cgmmunities
SAN DIEGO initiative at a time! SHomoron

."‘%‘ CPS Energy — UTSA Strategic Research Alliance

e

cleantechsandiego.org

T[\|[_]FE|—‘ @cleantechsd
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| THANKS 2017

=t LEADERSHIP INDEX
/" | PARTNERS

::: Please contact us to learn how

i you can gain access to the
it |eadership Index data.

Join us in protecting
our environment

We are proud to support the
Clean Tech Leadership Index.

More information at

wellsfargo.com/environment . Contact Bryce Yonker:

::: yonkerfdcleanedge.com
©2017 Wells Fargo Bank, M.A. All rights reserved. :
Member FDIC. ECG-928564
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Get the Full Picture
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LEADERSHIP INDEX SUBSCRIPTION USES

e Strategic decision making for industry development programs
In-depth market analysis on various clean-tech sectors

e Marketing and promotions of regional initiatives

¢ Go-to market plans and validation

e Industry thought-leadership and outreach
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