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ABOUT & DISCLAIMER

For the past three decades, Chubb has provided a wide range of renewable energy, technol-
ogy, and manufacturing companies with scalable, future focused insurance solutions. With

an integrated worldwide network of branches and affiliates, Chubb’s global expertise, risk

CcCHUBB

engineering, and claims services help clean-tech companies keep pace with the velocity of
changing risks. To learn more about Chubb, please contact your local agent or broker today or learn more at
www.chubb.com.

cleantec

SAN DIEGO

Cleantech San Diego is a nonprofit member organization that positions the greater
San Diego region, including Imperial County and Baja California, as a global leader
in the cleantech economy. The organization achieves this by fostering collabora-
tions across the private-public-academic landscape, leading advocacy efforts to promote cleantech priorities, and
encouraging investment in the San Diego region. Cleantech San Diego’s membership includes more than 100
local businesses, universities, governments, and nonprofits committed to advancing sustainable solutions for the
benefit of the economy and the environment. To learn more, please visit www.cleantechsandiego.org.

e XN

dexes with NASDAQ, the U.S. Clean Tech Leadership Index ranking states and metro regions, and other indexes

Clean Edge, Inc., founded in 2000, is the world’s first research and
advisory firm devoted to the clean-tech sector. The company offers

a suite of benchmarking services, including clean-energy stock in-

tracking utilities, companies, and consumers. The company advises corporates, governments, and NGOs working
to advance a clean-energy economy. Clean Edge managing director Ron Pernick and senior editor Clint Wilder
are coauthors of two business books, The Clean Tech Revolution (HarperCollins, 2007) and Clean Tech Nation
(HarperCollins, 2012). To keep abreast of the latest clean-tech trends and learn more about Clean Edge, visit
www.cleanedge.com and follow us on Twitter @CleanEdgelnc.
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“Chubb is proud to sponsor this

report from Clean Edge and
Cleantech San Diego highlighting
the region’s leadership in the
clean technology sector. We hope
the insights shared here will
have a positive impact on the
growth of the clean-tech industry
in the San Diego region

and beyond.”

—AMY INGRAM, WORLDWIDE CLEAN TECH

SEGMENT MANAGER, CHUBB GROUP OF
INSURANCE COMPANIES

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.


http://www.chubb.com/businesses/cci/chubb14966.html
http://www.cleantechsandiego.org
http://www.cleanedge.com

THE SAN DIEGO
CLEAN-TECH LANDSCAPE

Clean Edge released its first Clean Tech Leadership Index for the country’s 50 largest
metro areas in 2012. Since then, the San Diego region has become a clean-tech
marketplace leader, rising from the 11th-ranked metro in 2012 to fourth in 2015.
This may come as no surprise, given its location in one of the most environmentally
progressive states in the nation, its strong regional economy, and abundant solar
energy potential. Harnessing all these advantages, though, has required initiative
and investment by citizens, businesses, and political leaders throughout the region.

This briefing will delve into the details of the San Diego region’s clean-tech sector,
illustrating key trends and highlighting successes and opportunities in the region. It
will look at green buildings, advanced transportation, clean electricity, and invest-
ment and innovation, as well as the leading policy factors impacting these markets.

The Index results show that the region is generally one of the top large metros in
the country in a range of clean-tech categories. It is particularly strong in deploy-
ing green buildings, clean vehicles, and renewable energy, and in venture capital
invested in “green” industries. These advantages become even more pronounced
when the data is normalized by population.

The San Diego region’s number of clean-tech companies has grown from 125 in
2007 to more than 825 today, according to Jason Anderson, president and CEO of
Cleantech San Diego. He highlights a willingness to work together as one of the key
factors contributing to the region’s success. “Throughout the years we have worked
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FIGURE 1: 2015 TOP 10 METRO AREAS
(INCLUDING HISTORICAL RANKINGS)
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with our members and partners to position the San Diego region as a leader in the
cleantech economy,” says Anderson. “We find that our stakeholders across the
private-public-academic landscape are remarkably open to collaboration.”

The San Diego region has made itself into one of the top clean-tech marketplaces in the
country. The following pages will show how the region can sustain this momentum.



FIGURE 2: TOTAL GREEN BUILDINGS ADDED SINCE 2011: 2014 TOP 10 METROS
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The San Diego region has seen notable growth in green buildings (encompassing both LEED and Energy Star-
certified structures) in the last four years. As Figure 3 (which plots San Diego’s progress against the top five
metro areas in this category) shows, the region has largely kept pace with the nation’s leaders in green building
deployment per million residents. In fact, in this measure, the San Diego region has jumped from the 12th-ranked
metro in 2011 to #6 in 2014. The area has added 642 green buildings since 2011 (see Figure 2), a number
that represents a compound annual growth rate (CAGR) of 51.38%. The region now sits at 11th in total green
buildings (with a particular strength in Energy Star buildings). While a desire to save energy surely plays a role in
green building deployment, high energy prices are likely a significant driver as well.

m © 2015 Clean Edge, Inc. (www.cleanedge.com). This report, and the models and analysis contained herein, are the property of Clean Edge and may not
CLEAN be reproduced, published, or summarized for distribution or incorporation into a report or other document without prior approval

FIGURE 3: TOTAL GREEN BUILDINGS
PER 1 MILLION PEOPLE: 2014 TOP FIVE
METRO AREAS AND SAN DIEGO
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certifications. San Diego ranked sixth in this measure in 2014.
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FIGURE 4: TOTAL GREEN BUILDING SQUARE FOOTAGE (MILLION SQUARE FEET):
2014 TOP 10 METRO AREAS AND SAN DIEGO
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While the number of green buildings in the San Diego region continues to grow faster than in other parts of the
country, in terms of the size of those buildings, the metro has lagged behind the leaders. At the end of 2014, the
region had 27.89 square feet of green building space per capita. While this number has grown in the last four
years, the area sits 17th among the top 50 metros in green building square footage per capita, which is down
four spots since 2011. Meanwhile, the San Diego region ranks 15th in total green building square footage, a
figure that has grown at only a 5.55% CAGR since 2012 (the first year Clean Edge tracked Energy Star square
footage data). One reason that the growth in total green buildings has outpaced the growth in their square
footage likely has to do with the area’s stock of smaller buildings. Despite having the country’s first-ever LEED
Platinum commercial airport terminal, compared to other metros, the region has relatively fewer businesses with
large facilities to be certified.

m © 2015 Clean Edge, Inc. (www.cleanedge.com). This report, and the models and analysis contained herein, are the property of Clean Edge and may not
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SAN DIEGO C

LEAN-TECH LANDSC

APE B



FIGURE 5: ADVANCED VEHICLES (EVS, HEVS, AND PHEVS) PER THOUSAND PEOPLE
(SAN DIEGO VS. NATIONAL AVERAGE) AND SAN DIEGO TOTAL ADVANCED VEHICLES
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Source: IHS Automotive and Census Bureau with Clean Edge analysis. These measures add electric vehicles (EVs), hybrid electric vehicles (HEVs), and plug-in
hybrid electric vehicles (PHEVs) together, then calculates the number of advanced vehicles per thousand people. 2011 population figures are for the metropolitan
statistical areas, 2012-2014 population numbers are for designated market areas. IHS Automotive data is a snapshot of every vehicle in operation as of January 1,
2015. In prior years, this indicator included plug-in hybrid electric vehicles like the Chevy Volt. However, plug-in vehicles are now tracked in a separate indicator.
Note: San Diego ranked third in advanced vehicles per thousand people, and 10th in total advanced vehicles, in 2014.

Advanced Vehicles (Electric, Hybrid, and Plug-In Hybrid Electric Vehicles)

The San Diego region has consistently been a strong performer in the deployment of electric (EVs), hybrid (HEVs), and
plug-in hybrid electric vehicles (PHEVs). As of 2014, the region has the third-most advanced vehicles per thousand people
(24.55, nearly double the national average, as Figure 5 shows) among the nation’s top 50 metro areas. Some possible
explanations for the region’s success in deploying advanced vehicles are California’s incentives and the state’s goal of
having 1.5 million zero-emission vehicles on the road by 2025, combined with the region’s concentration of high income
earners. Total advanced vehicle numbers in the San Diego region have grown by a CAGR of 19.58% since 2011, and now
stand at nearly 80,000 (see Figure 6), good for 10th among the 50 largest metros. In both levelized and raw numbers,
the region’s rankings are right where they were when the first Leadership Index was released in 2012. In other words,
the area is not deploying advanced vehicles any faster or slower than the metros ranked above or immediately below it.

m © 2015 Clean Edge, Inc. (www.cleanedge.com). This report, and the models and analysis contained herein, are the property of Clean Edge and may not
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FIGURE 6: 2014 TOTAL ADVANCED
VEHICLES (EVS/HEVS/PHEVS): 2014 TOP
10 METRO AREAS AND REST OF NATION
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Source: IHS Automotive with Clean Edge analysis. This measure adds electric
vehicles (EVs), hybrid electric vehicles (HEVs), and plug-in hybrid electric
vehicles (PHEVs) together. Population figures for designated market areas, Los
Angeles and Riverside are considered one DMA, while San Francisco and San
Jose are also considered a single DMA. IHS Automotive data is a snapshot of
every vehicle in operation as of January 1, 2015. In prior years, this indicator
included plug-in hybrid electric vehicles like the Chevy Volt. However, plug-in
vehicles are now tracked in a separate indicator. Note: San Diego ranked 10th
in total advanced vehicles in 2014.
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FIGURE 7: TOTAL EV CHARGING STATIONS:
2014 TOP 10 METRO AREAS AND REST OF NATION
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Note: San Diego ranked 10th in this measure in 2014.

Electric Vehicle Charging Stations

EV charging stations, on the other hand, have been installed faster than in many other parts of the country. As
can be seen from Figure 8, the San Diego region has narrowed the gap between it and some of the top metros in
this measure. The San Diego region now sits seventh in charging stations per million residents, a five-spot jump
since 2011. Itis also 10th in overall number of EV charging stations, which is also a five-spot rise since 2011. The
number of EV stations has grown at a CAGR of 38.54% in that time, thanks in part to the Smart Cities San Diego
Initiative, which has helped install chargers and increase the number of EVs on the road. Likewise, San Diego Gas
and Electric (SDG&E), the dominant investor-owned utility in the area, has built several solar-powered charging
stations backed by batteries, while also instituting time-of-use rates to incentivize off-peak charging.

m © 2015 Clean Edge, Inc. (www.cleanedge.com). This report, and the models and analysis contained herein, are the property of Clean Edge and may not
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FIGURE 8: EV CHARGING STATIONS
PER MILLION PEOPLE: 2014 TOP FIVE
METRO AREAS AND SAN DIEGO
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ranked seventh in this measure in 2014.
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FIGURE 9: SAN DIEGO GAS & ELECTRIC SOLAR INTERCONNECTIONS,
RESIDENTIAL & COMMERCIAL/INDUSTRIAL

16K 400 W Residential
B commmerciallindustrial
12K 300 2
@
o @
E ]
z z
a 8K 200 =
] o
« &
=
=
8
4K 100

. 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 20140

Source: SDG&E with Clean Edge analysis

Regional Electricity Mix (Wind, Solar, Geothermal, and Biomass)

The San Diego region’s electricity fuel mix has changed dramatically since just 2010 (see Figure 10, which covers
only utility-scale generation). That year, SDG&E obtained 20% of its electricity from nuclear and coal, and had only
modest amounts of renewable energy (mostly wind power). By 2014, in-state coal and nuclear had disappeared,
natural gas’ share had declined, and renewables’ share had nearly tripled. The big winner in the ensuing years was
solar, not only at the utility scale, but in distributed generation as well, as Figure 9 attests. SDG&E is pushed hard by
its customers and state regulators to reach for the sky when it comes to renewable energy: California has one of the
highest Renewable Portfolio Standard (RPS) goals in the country, and it just got more aggressive with the September
2015 passage of Governor Jerry Brown'’s proposal to obtain half the state’s power from renewable sources.

m © 2015 Clean Edge, Inc. (www.cleanedge.com). This report, and the models and analysis contained herein, are the property of Clean Edge and may not
CLEAN be reproduced, published, or summarized for distribution or incorporation into a report or other document without prior approval

FIGURE 10: SAN DIEGO GAS &
ELECTRIC UTILITY-SCALE FUEL MIX,
2010 AND 2014
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FIGURE 11: TOTAL GHG EMISSIONS FROM LARGE FACILITIES (MT CO2E): FIGURE 12: LARGE GHG EMITTERS IN
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Another metric that the San Diego region leads in is low greenhouse gas (GHG) emissions from large facilities, Gg(sNS?;:tLar:\s

which the Environmental Protection Agency (EPA) defines as a facility emitting 25,000 metric tons or more of 53,007

GHGs per year. Such facilities in the region emitted just 1.49 metric tons per capita in 2013. That was good for 5‘%’;\?&

fifth place among the nation’s top 50 metros. Figure 11, which displays the San Diego region along with the top
five and bottom five metros in terms of total large facility emissions, illustrates the stark difference between the Power Plants
region (11th in this measure) and the nation’s highest emitters. The reason for the region’s low emissions likely 3,472,498

has to do with the absence of large mining, refining, and industrial operations in the area. The City of San Diego
is attempting to better quantify the community’s emissions by making tracking a part of its Climate Action Plan;

: I S . . : ith Cl
the Energy Policy Initiatives Center at the University of San Diego currently tracks GHG emissions, as well. ﬁggg‘jniﬁ,-&w” clean
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FIGURE 13: SAN DIEGO 2012-2014 CLEAN-TECH VENTURE FIGURE 14: 2014 TOP FIVE METROS IN TOTAL VC DOLLARS:
CAPITAL FUNDING BY CATEGORY ($ MILLIONS) DOLLARS ($ MILLIONS) AND DEALS SINCE 2009
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B vC Deals,
Clean-Tech Venture Capital Funding B
The San Diego region is a top-five player in terms of venture capital (VC) funding in  along by the area’s universities, business incubators, and a progressive local electric
the clean-tech sector. It sits fourth among metro areas in the Clean Tech Leadership  utility in SDG&E that integrates early-stage technology into its operations. In fact, in
Index in clean-tech VC dollars per capita, at $271.71 for the 2012-2014 period. 2014, Forbes rated San Diego the #1 place to launch a startup.

Meanwhile, the region is fifth in total VC investment dollars during that period, N _ o , ,
Not surprisingly, the San Diego region is also a top player in terms of venture capital deals

as well. The $886 million invested in the clean-tech VC sector from 2012 to 2014 came
from 76 deals (good for sixth in the Index rankings, behind VC powerhouses such as the

having seen $886 million invested over the last three years. Figure 13 shows that
about 37% of this money went into the biofuels and biochemical sector — a key

strength of San Diego’s regional clean-tech industry — with solar, water technologies,

and transportation also representing significant funding opportunities. Clean-tech San Francisco Bay Area and Boston). That means that the San Diego region had 23.29

venture capital has grown at a rate of 13.91% since the 2009-2011 period, helped VC deals per million people, the fifth-most in the Index. Figure 14 shows how 2014's top

metro areas in terms of VC dollars stack up in dollars and deals since 2009.

m © 2015 Clean Edge, Inc. (www.cleanedge.com). This report, and the models and analysis contained herein, are the property of Clean Edge and may not
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FIGURE 15: TOTAL CLEAN-TECH PATENTS: FIGURE 16: CLEAN-TECH PATENTS
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Clean-Tech Patents

Another indicator of leadership in clean-tech innovation is patent activity. Here again, the San Diego region fares »

20

well, though not as well as it does in venture capital. The region has the 10th-highest number of clean energy
patents obtained per million residents since 2002, with 40. As Figure 16 indicates, this number is close to the
national average, though it should be noted that patent leaders such as Detroit, San Francisco, San Jose, and
Hartford heavily skew that average. Figure 15 shows that the region is 13th overall in terms of total clean energy
patents, a number that has grown by a 22.65% CAGR since 2011. 2011 2012 2013 2014

Source: HRFM and U.S. Census Bureau with Clean Edge analysis. Note: San
Diego ranked 10th in patents per million people, and 13th in total patents,
in2014.
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Policy & Local Projects

The San Diego region clearly benefits from being part of one of the most progressively “green” states in the
nation. Figure 17 shows state-level policies implemented in California that impact the deployment of clean
energy, advanced transportation, green buildings, and the like. The state ranks second in the Policy category of
the Clean Tech Leadership Index’s State Index, following Massachusetts. It has one of the most aggressive RPS’
in the nation, and is by far the most aggressive in terms of the market it creates. California also gets credit for
its cap-and-trade market, energy efficiency resource standard, several clean vehicle incentives, and other policies
implemented to increase renewable energy and reduce carbon emissions.

All of these policies have a direct impact on the region, but the City of San Diego has also been taking its own
steps to be green. The City is in the process of updating a Climate Action Plan; nearby cities such as Chula Vista
already have a plan in place. The draft San Diego Plan builds upon the city's strengths in clean technology, while
also promoting walkable communities with active transit options, building resilient communities, protecting
natural areas such as beaches, and fostering job growth in clean-tech industries. It also includes a voluntary
residential energy use disclosure policy, though a similar commercial policy (which 13 large U.S. cities already
have, according to buildingrating.org) would be a strong addition to the Plan.

But the City of San Diego isnt waiting until the plan passes to take action. An innovative program called Smart
Cities San Diego brings together Cleantech San Diego, SDG&E, and others to install LED streetlights, implement a
smart building demonstration project at the Port of San Diego, and build out EV infrastructure. The U.S. military,
which has a huge presence in the San Diego region, has been doing its part as well: the Navy and Marines have
both made great strides in reducing overall energy use on bases in the San Diego region and increasing bases’ use
of renewable energy. Finally, SDG&E's unique Borrego Springs microgrid was recently successfully tapped when
the utility had to shut off power for hours to the entire community during pole repairs; it's believed to be the first
time a microgrid was used to power an entire community in the U.S.
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FIGURE 17: CLEAN-TECH POLICIES
IMPLEMENTED IN CALIFORNIA AND
NATIONWIDE
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Sources include ACEEE, the Building Codes Assistance Project, C2ES, the
Coalition for Green Capital, DSIRE, the DOE, EQ Research, IREC, and Vote Solar.
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Key Takeaways

There are several key lessons to take away from this briefing. They include:

The San Diego region is one of the top markets in the country for green buildings. The community should
work through the Smart Cities San Diego initiative and other means to keep making its buildings as efficient
as possible. Helping the area’s large, multi-tenant buildings overcome barriers to certification could be an
area of opportunity.

The region is a national leader in advanced vehicles. Continue to build out charging infrastructure to support
the increasing electrification of the transportation system, and make sure that EVs can connect intelligently
into the energy system for smart charging.

Focus on tackling peak capacity with smart and responsive distributed energy resources, coupled with time-
of-use rates.

The area is a magnet for clean-tech entrepreneurs. Build upon this strength and the efforts of Cleantech San
Diego to further strengthen the sector. Consider directly funding (such as via a seed fund, pilot/demonstra-
tion fund, or tax breaks) or other innovative methods to encourage early- and growth-stage clean energy
companies to move to or expand in the area.

The City of San Diego’s Climate Action Plan represents an opportunity to start to shift the auto-centric nature
of the area. Use it to promote public transit and active transportation options and consider the implementa-
tion of a commercial building energy disclosure policy. After its passage, examine working through groups
such as ICLEI, C40, or others that foster collaboration and best practices and can promote the San Diego
region’s leadership on climate action.

As the California drought continues, look for ways to reduce water used for energy generation and support
firms bringing innovation into efficient water delivery and consumption. Use the energy efficient pressure
exchangers at the Carlsbad Desalination Project, as well as its commitment to carbon neutrality, as an ex-
ample to be repeated.

Continue to leverage proximity to bordering Mexico for market entry and manufacturing capabilities in one
of the world’s rapidly emerging clean-tech markets, particularly for solar.
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Thanks to Chubb for making this regional clean-tech
briefing possible and Cleantech San Diego for their input
and for distributing the findings across the San Diego
region. The data in this report was drawn from Clean
Edge’s annual U.S. Clean Tech Leadership Index which
tracks the clean-tech ecosystems of all 50 states and the
50 largest metro regions. For more information on this
report or questions regarding publication, please contact:

BRYCE YONKER
YONKER@CLEANEDGE.COM
503-206-8448
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