NOVEMBER 2014

DRIVING CLEAN ENERGY ADOPTION:
Regional Approaches and Success
Factors in the U.S. and China

SILICON VALLEY INSTITUTE
for REGIONAL STUDIES

ACKNOWLEDGEMENTS
Prepared by Rachel Massaro, Vice President and Sr. Research Associate at Joint Venture Silicon Valley
and the Silicon Valley Institute for Regional Studies. Jill Jennings created the report’s layout and
design; Duffy Jennings served as copy editor.
This report presents research conducted by the Silicon Valley Institute for Regional Studies, with
contributions from Ding Linen and Tyler Espinoza, Optony Inc., in support of the Sustainable Energy
Business Districts (SEBIZ) program.
The SEBIZ program addresses China’s surging urban energy needs at the city level by deploying a
proven and successful public-private partnership collaboration model. It uses a portfolio approach to
clean energy technology deployment by coupling technical assistance with applied policy development at the local and national levels, using targeted business districts to build scale for distributed
projects. This approach builds local capacity and demonstrates the opportunities and benefits for
ongoing improvements to and investments in building-level energy infrastructure through the development of energy efficiency, renewable energy and electric vehicle charging technologies (EERE).
The program is funded by the U.S. Department of Energy and implemented by Optony Inc.
Optony is a global research and consulting firm focused on enabling government, utility and commercial organizations to bridge the gap between clean energy goals and real-world results. By
leveraging our independence, domain expertise and unique market position, our clients are empowered to make informed decisions that reduce risks and deliver greater long-term returns on their
investments.
For additional information about Optony Inc. and SEBIZ, visit www.optony.com.
We would like to sincerely thank the contributors, interviewees, supporters and reviewers of this
report, including Don Bray, Dwayne Breger, Jeff Byron, Larry Carr, Anissa Chitour, Dennis DiZoglio,
Tyler Espinoza, Ben Foster, Mike Foster, Yael Glazer, Jacob Glickel, Pam Groce, Kara Gross, Duffy
Jennings, Caroline Judy, Karl Kailing, Leslie Libby, Ding Linen, Meg Lusardi, Dominic Massaro, Demetra
McBride, Mackay Miller, Alesandra Najera, Mike Parquette, Andrea Ricaurte, Russel Smith, David
Smithson, Ray Whelan, and Elizabeth Youngblood.

INSTITUTE FOR REGIONAL STUDIES
The Silicon Valley Institute for Regional Studies provides research and analysis on a host of issues facing Silicon Valley’s economy and society. The Institute is housed within Joint Venture Silicon Valley.

JOINT VENTURE SILICON VALLEY
Established in 1993, Joint Venture Silicon Valley brings together established and emerging leaders—
from business, government, academia, labor and the broader community—to spotlight issues, launch
projects, and work toward innovative solutions. For more information, visit www.jointventure.org

2

Driving Clean Energy Adoption: Regional Approaches and Success Factors in the U.S. and China

Foreword

We are in the early stages of a global clean energy revolution. As climate change
and shifting weather patterns become increasingly evident, the realization is
setting in that we cannot stand idle and watch this happen. Leaders from all
sectors – at the national, state and local levels – are now working to understand
and mitigate the impacts of climate change, and prepare for a new clean energy
economy.
Government leaders are establishing the goals, policies and programs necessary
to drive change. At the same time, non-governmental organizations are playing a major role in advancing the use of renewable resources, energy efficiency,
green building and electric transportation. And in the private sector, we are seeing increasing adoption of clean energy for operational uses, and a high degree
of investment and innovation in new clean technology solutions.
While clean energy transformation is emerging around the world, a few regions
stand out in terms of driving adoption. This study identifies the factors that led
to success in five of the leading regions – three in the United States and two
in China. The study was conducted by the Silicon Valley Institute for Regional
Studies, and reflects a combination of primary and secondary research, including
stakeholder interviews.
The study and report were commissioned by Optony Inc., as part of a U.S.
Department of Energy-funded project, Sustainable Energy for Business Districts
(SEBIZ). The report provides a basis for promoting the most effective models for
implementing clean energy. It will be used to inform Optony’s global work across
the U.S. and China, and by the U.S. Department of Energy and SEBIZ stakeholders, as well as organizations and public agencies looking to encourage clean
energy adoption.

Russell Hancock
President
Silicon Valley Institute for Regional Studies
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Executive Summary
Clean energy adoption is being promoted on multiple levels – international,
national, state/provincial, regional, and local. Across this spectrum, regional
approaches are proving to be especially important in achieving largescale deployment. Regional efforts are leveraging and accelerating local
implementation of clean energy solutions, including renewable energy, energy
efficiency, green building, electric vehicles (EV), and EV charging infrastructure.
What are the success factors for advancing clean energy adoption on a regional
level? What are the challenges?
This report examines leading clean energy regions in the United States and
China, two top countries in terms of installed renewables. In total, five regions
are presented and analyzed, based on primary and secondary research, including stakeholder interviews. Of the five regions, three are in the U.S. (Silicon Valley
in California, the Austin-San Antonio Corridor in Texas, and the Greater Boston
Region in Massachusetts). These examples represent three different energy market and regulatory landscapes, and implementation approaches. The two case
study regions in China (Jiaxing City in Zhejiang Province, and Yangzhou City in
Jiangsu Province) are two of the leading regions for clean energy deployment in
China, both with numerous provincial and national clean energy designations.
Included in the report are information and findings that will be broadly applicable to other regions working to further clean energy adoption. The drivers,
benefits and considerations for regional success in promoting clean energy
adoption are outlined, case studies are presented, and resulting key challenges
and success factors are extracted and provided. The findings suggest a handful of the most important factors for regional clean energy adoption relating
to policy frameworks, utility involvement, collaboration, local leadership and
innovation.

0. Overview & Key Takeaways
Stakeholders in regions around the globe are looking to clean technologies
to address climate risks, gain energy independence, decrease health impacts
associated with pollutants from traditional power production, create jobs,
and promote environmentally and economically sustainable energy solutions.
Regions making significant progress are benefitting the implementation of
impactful policies, and model programs and projects that support and promote
adoption of clean energy across the business, residential, and government
sectors.
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As of the end of 2013, China and the United States are the two top countries
in terms of total installed renewable power capacity, as well as investments in
renewable energy.1 In the U.S., national incentives like the federal renewable
electricity Production Tax Credit (for wind, geothermal and biomass) and energy
Investment Tax Credit (for solar, small wind, fuel cells and other technologies),
as well as the Modified Accelerated Cost-Recovery System (MACRS) have made
a significant impact in promoting deployment. The federal government has also
implemented a diverse portfolio of programs such as the Advanced Research
Projects Agency-Energy (ARPA-E) and SunShot, which are rapidly advancing both
technology development and deployment across the country, and significantly
reducing the installed costs of clean energy. Additionally, states and communities across the country are establishing their own environmental and clean
energy goals, significantly accelerating the advancement of clean energy.
China is now the world leader in renewable energy deployment with 28% and
14%, respectively, of the world’s total installed wind and solar capacity.2 In 2013,
China’s new renewable energy capacity actually exceeded new fossil fuel and
nuclear capacity for the first time ever.3 The country has rapidly emerged as a
world leader in clean energy, particularly over the last five years since highly
aggressive federal policy was put in place for the reduction of energy intensity
and increased energy production from renewables (including the 100 New
Energy Cities program), coupled with a sharp increase in domestic clean energy
finance and investment (particularly in wind energy). These policies and investments are necessary to meet increased energy demand as a result of rapid
domestic migration toward city centers. While the country has served as a global
manufacturing and export epicenter for clean energy products, it is making great
headway deploying clean energy solutions within its own communities particularly as solar photovoltaic costs continue to approach the cost of coal energy
production.4
This report examines the challenges regions face in promoting clean technologies. It also highlights the opportunities, and shines a light on several regions in
the U.S. and China that are leading the way, developing best practices and keys
to success that other regions can learn from and utilize for their own efforts. The
research conducted for this report includes a combination of interviews with
various stakeholders within each region and traditional research of publicly available information, data and publications.
This research will be used to inform Optony’s global work across the U.S. and
China, and will be used by the U.S. Department of Energy and the Sustainable
Energy Business Districts (SEBIZ) program stakeholders as well as organizations
and public agencies looking to encourage clean energy adoption.
The following key challenges to clean energy adoption within the case study
regions included:
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• The presence of appropriate and effective policies and standards, and alignment with local/regional priorities and implementation plans
• Ability to tailor programs and outreach to the unique culture of the community, and gain community member buy-in
• Facilitating regional coordination and collaboration
• Identification of local clean energy champions
• Strategies for handling uncertainties (e.g., technology, weather, unintended
consequences) related to clean energy programs
• Costs and other deployment constraints
• Providing adequate infrastructure for electricity transmission and electric
vehicle charging
• Funding for clean energy initiatives
• Quantification of the impacts of various technologies on the grid, and effectiveness of programs on adoption
The following key takeaways from the five case studies included in this
report will be broadly relevant to other regional efforts around the world:
1. Successful regional approaches must operate within a state/provincial or
national-level policy, energy market and regulatory structure that supports
and/or enables clean energy adoption at scale, ideally based on foundational
climate action policies and/or standards.
2. The prevailing utility (local or broader utility with support and funding of
local/regional implementation) must support and be actively involved as part
of a regional approach to promote clean energy adoption, factoring in the
unique goals, needs and priorities of the community.
3. The region must have leadership (especially from local government), and
stakeholders must be willing to try new procurement or implementation models, and/or utilize best practices developed elsewhere.
4. Regional innovation clusters are key to driving new technologies and public
awareness, local job growth, and regional advocates for deployment.
5. Collaboration and information sharing within and among regions can accelerate adoption. Collaboration is especially important for infrastructure planning
(electricity transmission and electric vehicle charging), which must be done on
a regional scale in order to be effective.
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1. Regional Clean Energy Adoption
How is a “region” defined, and what does it mean to be a successful region in
realizing clean energy adoption? For the purpose of this report, the term “region”
is used to define a contiguous geographic area with environmental, demographic and/or energy (utility or regulatory structure) similarity, larger than a
county but small enough to foster a reasonable amount of interaction among
residents, businesses and local government agencies. Regions may be comprised
of one large city and surrounding suburbs, or by a collection of cities in a given
geographic area.
Successful regions include one or more successful cities in promoting clean
energy adoption, as well as some degree of regional collaboration.

1.1 Drivers for Clean Energy
Successful regional approaches are typically enabled in one of three ways:
1. Local government leadership by multiple cities within a region
2. State (U.S.), national and/or provincial (China) leadership combined with widespread adoption on the city level (U.S.) or city leadership (China)
3. A combination of both #1 and #2
National, state/provincial, and city leadership in clean energy are driven by a variety of factors, including, at the highest level, addressing the global climate crisis.
Additional drivers tend to be prioritized in different ways based on the culture of
the community within each region, and the energy policy landscape. These may
include some or all of the following:
• Reduced greenhouse gas emissions and dependence on fossil fuels
• Lower risk associated with potential electricity price increases
• Distributed generation resources reduce the need for transmission capacity
and upgrades
• Reduced air pollution and associated health impacts
• Backup power in case of outages, supporting resilience and emergency
preparedness
• Regional economic impacts, including the creation of green jobs
• Social benefits, including fostering the growth of a sustainability-minded
community
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1.2 Benefits and Considerations
Promoting clean energy adoption is important at all levels. Regional approaches
offer critical benefits in leveraging local interest and resources, in areas such as:
• Nurturing a broader community culture that supports clean energy
• Enabling cities to learn from one another and implement similar approaches
that are already tailored to the local community
• Collaboration among cities to promote adoption at scale, saving staff time
and resources, and promoting regional economic benefits such as (green) job
growth
• Participation from other regional entities (e.g., planning agencies, nonprofit
organizations, associations of governments) that can contribute to program
success
• Coordination among local government agencies to promote clean energy
innovations clusters, which often span larger geographic areas than just one
city, and regional economic development
A number of factors affect clean energy adoption within any state or region.
Some of the most influential ones include:
• The Community: The culture of a region’s community, including its willingness to not only implement clean technologies but also change its behavior
with respect to energy use, is an important factor in implementation. And, if a
community has a significant amount of clean energy expertise (in academic or
research institutions, or a large number of clean energy companies), deployment tends to proliferate locally.
• Resources & Land: Resource availability is an important factor in applicable
renewable system output, and therefore in adoption as well. Diurnal and seasonal variability are also factors, as are siting constraints (land and/or rooftop
availability, and land rights).
• Technology Costs: The cost-effectiveness of clean energy technologies, costs
compared to conventional energy generation, soft-costs (permitting, design,
etc.), and program and policy implementation are important factors.
• Infrastructure: Appropriate infrastructure is necessary for the transmission of
electricity, as well as for electric vehicle charging.
• Local, Regional and State Leadership: These factors include local government leadership from elected officials and staff, leadership from regional
organizations and multi-agency collaboratives, as well as strong leadership at
the state (U.S.) or national/provincial (China) level. Clean energy deployment
success is often tied to strong leadership from elected officials, lawmakers and
regulators.
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• Regulatory and Market Landscape: The energy market and regulatory environment has a significant effect on whether certain implementation strategies
and approaches are possible and economically feasible.

2. Case Study Region Selection
A total of five regions were selected for examination for this report, including
three in the U.S. and two in China. These regions were selected on the basis of
impact of clean energy adoption, and on the presence of innovative and impactful policies supporting such efforts, as well as programs or regional organizations
with collaborative approaches to addressing clean energy adoption.
The United States case study regions were selected based on several data
sources indicating national leadership in promoting and supporting cleantech
adoption, including the Solar Energy Industries Association (SEIA) 2013 rankings,5
the energy efficiency ranking from the American Council for an Energy-Efficient
Economy (ACEEE) Scorecard,6 the U.S. Department of Energy Public Alternative
Fueling Station Counts by State,7 energy storage projects from the U.S.
Department of Energy Global Energy Storage Database,8 and the American Wind
Energy Association (AWEA) wind capacity data by state.9 The three selected case
studies also all ranked among the top states and metro areas in the 2014 Clean
Tech Leadership Index by Clean Edge, Inc., which took a variety of indicators into
account, including (but not limited to) technology, policy, investments, entrepreneurship, workforce and implementation.
The China regions were selected based on demonstrated policy leadership at the
local level, participation in many of the national government’s clean energy pilot
programs, and high levels of energy efficiency and renewable energy technology
deployment.
The case study regions selected for this report include:
• Silicon Valley (State of California, U.S.)
• Austin-San Antonio Corridor (State of Texas, U.S.)
• Greater Boston Region (State of Massachusetts, U.S.)
• Jiaxing City (Province of Zhejiang, China)
• Yangzhou City (Province of Jiangsu, China)
In order to examine regions with similar land area and population, the “regions”
identified in this report include multiple cities and counties in the United
States, and only one city for each of the China regions. This distinction was
made because cities in China are much larger than those in the United States.
Furthermore, Chinese cities are similar to a U.S. region in that each one typically
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includes multiple business districts, thereby providing an opportunity for collaboration similar to that of multi-city/county regions in the United States.
Fig. 1: Map Showing Locations of the Five Case Study Regions

Each case study includes regional demographics, an overview of the clean
energy policy and regulatory landscape, clean energy impact and deployment
successes, and areas of leadership. Key policies and programs promoting clean
energy adoption are outlined, as are key challenges and best practices. Lastly, a
“spotlight” program/model is included for each region.
Content includes information on both utility-scale and distributed clean energy
implementation. Clean energy is used as a general term including renewables
like solar, wind, biomass, and geothermal, as well as energy efficiency, electric
vehicles (EVs) and EV charging infrastructure, and energy storage.
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3. Findings
3.1 Case Study Regions At-A-Glance
Population and Land Area
Table 1: Land Area and Population for each Case Study Region and State/Province

Land Area
(square miles)

Population
(millions)

Silicon Valley*
California (CA)

1,854
155,779

2.92
37.98

Austin-San Antonio Corridor*
Texas (TX)

6,730
261,232

3.67
25.15

Greater Boston Region*
Massachusetts (MA)

4,488
7,800

5.48
6.55

Yangzhou City
Jiangsu Province

2,548
39,614

4.47
79.4

Jiaxing City
Zhejiang Province

1,512
39,305

4.56
54.98

State/Province or Region

*Silicon Valley Includes Santa Clara & San Mateo Counties only; the Austin-San Antonio Corridor includes Bastrop, Bexar,
Caldwell, Comal, Guadalupe, Hays, Travis, and Williamson Counties; the Greater Boston Region includes the City of Boston
and surrounding area, including Worcester, Middlesex, Essex, Norfolk, Bristol, Plymouth, and Suffolk Counties.
Sources: California State Association of Counties;10 League of California Cities;11 U.S. Census Bureau, Census 2010,
2008-2012 American Community Survey 5-year estimates and 2007 Survey of Business Owners; Texas State Historical
Association; Secretary of the Commonwealth of Massachusetts; Jiaxing Municipal Bureau of Statistics, National Bureau of
Investigation; Jiaxing City; Zhejiang Province; Yangzhou City; 2013 National Economic and Social Development Statistics
Bulletin of Yangzhou City and Jiangsu Province; Jiangsu Province
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Figure 2: Land Area and Population for each Case Study Region

Sources: California State Association of Counties; League of California Cities; U.S. Census Bureau, Census 2010, 20082012 American Community Survey 5-year estimates and 2007 Survey of Business Owners; Texas State Historical Association; Secretary of the Commonwealth of Massachusetts; Jiaxing Municipal Bureau of Statistics, National Bureau of
Investigation; Jiaxing City; Zhejiang Province; Yangzhou City; 2013 National Economic and Social Development Statistics
Bulletin of Yangzhou City and Jiangsu Province; Jiangsu Province

Clean Energy Policy
Table 2: Key Clean Energy Policy Comparison

CA
Regulations
and
Mandates

Renewable Portfolio
Standard

a

Strong RPS: At least 20% a
by 2020 or 25% by 2025

TX

MA

Jiangsu &
Zhejiang

a

a

none (but
non-fossil
energy goal
of 7% of primary energy
consumption
by 2015)

weak
(but
strong
citylevel
RPS)

a

a(national)
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CA
Regulations
and
Mandates,
continued

Incentives

14

TX

MA

Jiangsu &
Zhejiang

Smart RPS: No Clean
Coal, No Nuclear, Solar/
DG Provision

no
solar/
DG provision

a

a

none

Energy Efficiency
Resource Standard

a

a

a

a(province
& national)

State Renewable Fuel
Standard

a

a

a

none

Climate Action Plan

a

none

a

a(national)

GHG Reduction Target

a

none

a

a(province &
national)

Membership in Active
Cap-and-Trade Market

a

none

a

none (not
included in
the 7 Capand-Trade
demonstration cities)

Low Carbon Fuel
Standard

a

none

none

a(national)

State Fleet High
Efficiency Vehicle
Requirement

a

a

a

none

Zero-Emissions Vehicle
(ZEV) Requirement

a

none

a

(national)

Interconnection Law/
Policy

a

a

a

(national)

Net Metering Law/Policy a

a

a

none

Commercial Building
Energy Policy

a

less
strong

less
strong

a(local,
province &
national)

Residential Building
Energy Policy

a

weak

less
strong

a(local,
province &
national)

Grants - Renewable
Energy and Energy
Efficiency

energy
efficiency
only

none

a

a(province &
national)

Loans - Renewable
Energy and Energy
Efficiency

a

a

a

a(province &
national)

Rebates - Renewable
Energy and Energy
Efficiency

a

a

a

a(national)

Bonds - Renewable
Energy and Energy
Efficiency

none

none

none

none
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CA
Incentives,
continued

TX

Jiangsu &
Zhejiang

MA

Clean-Tech Vehicle
Purchasing Incentive

a

a

a

a(local &
province)

Utility Revenue
Decoupling - Electricity
& Natural Gas

a

not
decoupled

a

none

Utility Performance
Incentives - Electricity &
Natural Gas

a

electricity only

a

none

Utility On-Bill Financing

a

a

a

none

Green Bank

none

none

none

none

PACE Legislation

a

a

a

none

Sources: Reproduced from the 2014 Clean Tech Leadership Index (Clean Edge) for U.S. states. China data provided by
Optony Inc.1

Renewable Energy
Table 3: Cumulative Installed Capacity of Renewable Electricity (MW) in 2012, by state

Wind

On-Grid
Solar PV,
including
Concentrating
Solar
Power

Geothermal

Biomass

Hydropower

Total
Renewables

Per
Capita
Renewable Electricity
(Watts/
Person)

CA

5,542

3,924

2,732

1,253

10,057

22,508

592

TX

12,214

140

0

464

698

13,517

519

MA

103

207

0

367

272

948

143

Jiangsu

2,739

1,304

0

910

1,140

6,093

77

425

0

827

9,740

11,493

209

Zhejiang 501

Source: U.S state data from the U.S. Department of Energy’s 2012 Renewable Energy Data Book. China data provided by
Optony Inc.2

1. Research by Optony Inc. of publicly available information, including the National Energy Administration, National Bureau of Statistics
and other Chinese government agencies, as well as major news outlets. September 2014.
2. Research by Optony Inc. of publicly available information, including the National Energy Administration, National Bureau of Statistics
and other Chinese government agencies, as well as major news outlets. September 2014. Wind, solar and biomass data are from 2013,
and hydropower data is for 2011.
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Green Building, Green Jobs, and Green Pricing3
Table 4: Green Building, Green Jobs, and Green Pricing, 2014, by state/province

LEED Projects
per 100,000
people

Green Jobs
Total (and per
100,000 people)

Percentage of
Households on
Green Pricing

CA

18.9

65,205 (175)

0.7%

TX

12.7

53,262 (211)

4.8%

MA

20.4

21,198 (320)

0.6%

U.S.

14.1

745,996 (236)

0.4%

Jiangsu*

-

-

-

Zhejiang*

-

-

-

*Data for Jiangsu and Zhejiang was not publicly available.
Source: Ecotech Institute Clean Jobs Index (August 2014) 12

Electric Vehicle Infrastructure
Table 5: Public Electric Vehicle Charging Stations, Outlets, and Outlets per 1000 People, by Region and Province

Electric Vehicle
Fueling Stations /
Outlets

Electric Vehicle
Outlets per 1,000
people

1,958 / 5,868
238 / 901

0.15
0.31

547 / 1,473
168 / 630

0.06
0.15

228/ 646

0.10

Jiangsu Province

26 / unknown

0.001**

Zhejiang Province

78 / unknown

0.0006**

CA
Silicon Valley*
TX
Combined: Austin-San
Antonio Corridor*
MA

*Silicon Valley data includes Santa Clara County and San Mateo Counties, California. The Austin-San Antonio Corridor
data includes the greater Austin Region (Bastrop, Caldwell, Hays, Travis, and Williamson Counties, plus Fort Hood and the
City of Temple) and the Greater San Antonio Region (Collin, Dallas, Denton, Ellis, Johnson, Kaufman, Parker, Rockwall,
Tarrant and Wise Counties, plus the cities of Dallas and Ft. Worth).
**Based on the number of charging stations (not outlets).
Sources: U.S. data from the U.S. Department of Energy Alternative Fuels Data Center, as of November 14, 2014.13 China
data is from Optony Inc.4

3.2 Case Study Summaries
Summaries of the unique characteristics of each case study region are included
below. For full case studies, see Section 4.
Silicon Valley, California: Regional clean energy adoption in Silicon Valley
is highly influenced by California’s energy market and regulatory landscape,
3. Green Pricing refers to an optional utility service that allows customers to pay a premium for electricity generated completely or
partially by green (renewable) resources.
4. Research by Optony Inc., of publicly available information from a variety of sources. September 2014. Data is for 2013.
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including a mix of aggressive renewable energy, green building and greenhouse gas emission reduction goals. In addition to strong state-level goals,
incentive programs and standards driving energy efficiency and renewable
energy generation, the social characteristics of Silicon Valley – including an
economic environment that facilitates innovation and a culture that supports environmental responsibility – have been impactful in driving adoption.
Regional collaboration has played a major role in supporting climate action
goals, renewable energy deployment, and smart energy use within the region.
Local implementation of energy efficiency programs has allowed for them to be
tailored to the Silicon Valley community and therefore more impactful. Other
important factors for success in Silicon Valley include the presence of clean
energy expertise and a significant number of large, global companies with
sustainability goals, regional organizations with climate/energy/sustainability
programs and convening capabilities, clean energy adoption by the utilities and
local government agencies leading by example.
Austin-San Antonio Corridor, Texas: Texas is a leader in wind power generation, and has significant potential to be a solar PV leader as well. The two large
municipal utilities in Austin and San Antonio are driving a significant amount
of renewable energy investment, largely as a result of local government leadership and aggressive renewable energy targets that exceed those of the state.
Power from natural gas and coal-fired power plants is both cheap and reliable,
and therefore clean energy must compete on both fronts. Texas’ energy market
and regulatory landscape, which stimulates competition among energy providers, has helped drive down the costs of renewable energy, as has engagement
in long-term, large-scale Power Purchase Agreements. Resource availability,
transmission capacity, and economic drivers in addition to environmental ones,
all have a significant impact on the rate of adoption in Texas. Wind and solar
resources are plentiful, and recent investments in transmission infrastructure are
enabling the development of renewable energy systems far from load centers.
Local government leadership has also been key success factors in the Austin-San
Antonio Corridor. Additionally, economic development efforts and the creation
of a thriving clean energy cluster, support for clean energy research, and the
presence of public-private research partnerships have all been impactful.
Greater Boston Region, Massachusetts: Massachusetts is a leader in clean
energy policy, excelling in the areas of energy efficiency and solar energy
deployment. The electricity market is decoupled and open to competitive suppliers, incentivizing utilities to implement energy efficiency programs and allowing
for a greater number of clean energy implementation options. The City of Boston
has been central to the state’s success in clean energy deployment, as has strong
leadership on the state level (including Governor Deval Patrick) with the implementation of several foundational policies, such as the Global Warming Solutions
Act, the Green Communities Act including the Renewable Portfolio Standard and
Solar Carve-Out, and the Executive Order requiring state agencies to “lead by
example”. Additionally, the state has implemented a number of successful clean
energy programs, including MassSAVE (utility energy efficiency program) and
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Solarize Massachusetts, a grassroots community outreach campaign coupled
with a group purchasing model. Widespread adoption of climate action goals
among Massachusetts cities is leading to regional clean energy implementation. And, there are a large number of municipal utilities, allowing for more local
control (and local flexibility) with respect to clean energy programs and implementation approaches.
Yangzhou City, Jiangsu Province: Local government leadership has played
a major role in clean energy adoption in Yangzhou. The city has proactively
applied for multiple national clean energy designations, providing support and
direction for adoption within the region. These designations have enabled and
catalyzed efforts in utility-scale and distributed solar photovoltaics and solar
thermal, LED lighting and other energy efficiency efforts, electric vehicles, and
green/smart infrastructure. The city has not only been proactive in establishing
clean energy programs – promoting both deployment and technology development – it has also demonstrated leadership as an early adopter, installing
the first large electric vehicle charging station in the province (with 17 chargers
for busses and cars) and demonstrating provincial leadership in the rollout of
a significant number of LED streetlights. Additionally, city government has led
by example, installing renewable energy systems on a large number of public
agency facilities.
Jiaxing City, Zhejiang Province: Local government leadership, the availability
of national designation programs (and accompanying funds), and a thriving LED
industry cluster have been key success factors in Jiaxing. The city has been designated by the national government as a New Energy Demonstration City and a
National Renewable Energy Building Demonstration City, enabling and promoting regional efforts in smart building technologies (especially through support
of the LED lighting industry) and renewable energy generation deployment
(particularly solar). Jiaxing was also designated as a Solar PV Integrated Pilot
Area by the provincial government, strengthening programs aimed at deploying
solar PV. The combination of the city’s efforts have led to a significant amount of
deployed solar PV, accounting for a large portion of the province’s total installed
capacity and contributing to Zhejiang Province’s ranking as number one in the
country for grid connected PV capacity.

3.3 Key Challenges to Promoting Regional Clean
Energy Adoption
While each of the case study regions included in this report has been a leader
in promoting clean energy adoption, they all still face a variety of challenges.
Some challenges stem from the energy market and regulatory landscape on the
state (U.S.) and national (China) levels.
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The key challenges identified for the case study regions on a local/regional level
include:
Silicon Valley
• Effectively driving behavioral change and gaining community buy-in for clean
energy programs
• Creating a central regional authority and comprehensive strategic plan
• Obtaining local government funding to support clean energy programs
• Determination of (and ability to address) possible unintended consequences of
programs
• Tailoring programs to the needs and priorities of each community/region
Greater Boston Region
• Educating the community on clean energy solutions and driving behavioral
change
• Identifying a ”champion” to take the lead on local/regional clean energy
initiatives
• Aligning local implementation plans with national codes and standards
• Facilitating and coordinating regional collaborative efforts
• Creating regional programs while tailoring outreach efforts to each community
Austin-San Antonio Corridor
• Targeting programs based on the priorities of the community
• Appropriately handling land rights issues with regard to infrastructure
planning
• Driving cost-competitive clean energy solutions
• Promoting adoption in the absence of strong state-level clean energy goals
and incentives
Yangzhou and Jiaxing Cities
• Comparatively low investment return rates
• Limited consumer ownership models for distributed generation
• Limited electric vehicle supply infrastructure
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• Interconnection difficulty due to long wait times and lack of streamlined
processes
• Quota constraints and difficulty securing feed-in-tariff for solar energy projects

SUMMARY OF KEY CHALLENGES for regional clean energy
adoption:
• The presence of appropriate and effective policies and standards,
and alignment with local/regional priorities and implementation
plans
• Ability to tailor programs and outreach to the unique culture of the
community, and gain community member buy-in
• Facilitating regional coordination and collaboration
• Identification of local clean energy champions
• Strategies for handling uncertainties (e.g., technology, weather,
unintended consequences) related to clean energy programs
• Costs and other deployment constraints
• Providing adequate infrastructure for electricity transmission and
electric vehicle charging
• Funding for clean energy initiatives
• Quantification of the impacts of various technologies on the grid,
and effectiveness of programs on adoption

3.4 Conclusions
Given the numerous challenges to regional clean energy adoption outlined
above, what are the factors that lead to success? In any one region, it is not one
but the combination of multiple factors paired with the prevailing energy market
and regulatory context that makes a difference. Through the examination of the
five selected case study regions in the U.S. and China, the following success factors have been identified across four categories:
1. Energy Market, Policy and Regulatory Landscape
• An overarching (state, provincial or national-level) energy market and regulatory landscape that facilitates (or is conducive to) clean energy adoption (e.g.,
through decoupling, or stimulating competition among energy providers)
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• Foundational climate action policies in place that aim to reduce greenhouse
gas emissions, increase renewable energy generation, energy efficiency, green
building, and electric transportation
• A high standard for building and appliance efficiency
• Clean energy rebate and incentive programs
• Structure that calls/allows for local implementation of overarching (state, provincial or national-level) clean energy programs, allowing for programs to be
tailored to the unique needs and culture of the community
2. Resources, Infrastructure and Costs
• Available renewable resources and transmission capacity
• Investments in electric vehicle and electricity transmission infrastructure
• Ability to engage in long-term, large-scale renewable Power Purchase
Agreements to secure energy supply and drive down costs
3. Culture and Coordination
• A community culture (among all sectors) that supports the environmental,
economic, and/or other benefits of clean energy adoption
• Support for and development of clean energy research and technology clusters, technology and implementation innovation, research collaborations and
public-private partnerships
• Presence of clean energy expertise
• Regional collaborative efforts that support local climate action goals and clean
energy adoption (while often reducing associated costs), and the presence of
regional organizations with clean energy programs and convening capabilities
• A willingness to learn from other regions’ best practices
4. Local Leadership
• Clean energy adoption by the utilities, either as a result of an overarching
Renewable Portfolio Standard or local climate action goals
• Leadership of local government agencies (including a commitment to clean
energy in goals or targets), and government leading by example
• The presence of clean energy “champions” among regional stakeholders, to
spearhead projects
• The presence of municipal utilities that implement overarching programs but
tailor them to specific communities, and implement local climate action goals
that are often reflective of the community culture
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• Ability to attain clean energy implementation (or sector support) funding
through available state, provincial or national programs
While the details vary from region to region, five overarching success factors
were identified though this study:

SUMMARY OF SUCCESS FACTORS for regional clean energy
adoption:
1. Successful regional approaches must operate within a state/provincial or national-level policy, energy market and regulatory structure
that supports and/or enables clean energy adoption at scale, ideally
based on foundational climate action policies and/or standards.
2. The prevailing utility (local or broader utility with support and funding of local/regional implementation) must support and be actively
involved as part of a regional approach to promote clean energy
adoption, factoring in the unique goals, needs and priorities of the
community.
3. The region must have leadership (especially from local government), and stakeholders must be willing to try new procurement
or implementation models, and/or utilize best practices developed
elsewhere.
4. Innovation clusters are key to driving new technologies and
public awareness, local job growth, and regional advocates for
deployment.
5. Collaboration and information sharing within and among regions
can accelerate adoption. Collaboration is especially important for
infrastructure planning (electricity transmission and electric vehicle
charging), which must be done on a regional scale in order to be
effective.
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4. Case Studies
4.1 Silicon Valley, State of California
About the Region
Silicon Valley, located in California’s San Francisco Bay Area, is a world-renowned
technology epicenter. While it spans a mere 60-70 miles (96-113 km) and 1,800
square miles of land area, its per capita gross regional product ranks it 11th globally, sandwiched between Sweden (10th) and Singapore (12th).14 This is largely
due to the sheer number of large, global technology companies with headquarters or offices in Silicon Valley. There is also a large cluster of clean energy
companies in the region, including those in solar PV, energy storage, energy
efficient materials and enabling technologies, and more. As such, the Bay Area
hosts 31% of the state’s clean energy jobs.15
Silicon Valley is a major hub for cleantech innovation, with over $13 billion
invested in solar, wind, energy efficiency and other clean technologies over
the last dozen years, amounting to nearly 30% of all U.S. (and 21% of all global)
cleantech investments during that time period.5 As would be expected, the
technologies developed in Silicon Valley are often implemented locally first,
then deployed across the country and throughout the world. But progress
toward cleantech adoption is due to a variety of factors beyond sheer proximity
to tech R&D. Collaborative deployment efforts, public and private investment,
aggressive policy on the state and local levels, the regulatory and energy market
structure, innovative and forward-thinking leadership, and the culture of the
community all play a role. Additionally, leadership in both the public and private
sectors is having a significant impact on renewable energy deployment, energy
efficiency and the roll out of electric vehicle infrastructure. An additional factor
in clean energy deployment is California’s abundance of sunshine, which adds to
the value proposition of solar energy generation. And while none of these factors alone can account for the region’s success, their combined effects have been
highly impactful.

Geography and Demographics
While Silicon Valley’s geographic boundaries are not easy to define, for the
purposes of this report the region includes all of Santa Clara and San Mateo
Counties, as well as Fremont, Union City and Newark in southern Alameda
County, and Scotts Valley in Santa Cruz County.
As defined, the region is approximately 1,800 square miles (4,800 square km),
and includes more than 900,000 households and 230,000 businesses.
5. Data from Cleantech Group’s i3 connect platform (i3connect.com)
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Table 6: Select demographics of the State of California and Silicon Valley

State of California

Silicon Valley

Counties

58

2+

Cities & Towns

482

39

Population

37.98 million

2.92 million

Land Area

155,779 square miles

1,854 square miles

Housing Units

13,667,226

902,966*

Companies

3,425,510

230,688*

*Includes Santa Clara and San Mateo Counties only
Sources: California State Association of Counties;16 League of California Cities;17 U.S. Census Bureau, Census 2010, 20082012 American Community Survey 5-year estimates and 2007 Survey of Business Owners

Silicon Valley also has an extraordinary number of regional energy industry and
cleantech stakeholders. A non-exhaustive list is included in the Appendix.

Clean Energy Investment and Innovation
One key driver of clean energy adoption in Silicon Valley is the ecosystem of
innovation. While Silicon Valley only accounts for 1.2% of the state’s land area, it
is responsible for 10% of the GDP, 46.5% of the Initial Public Offerings, and 48%
of the venture capital investments. Silicon Valley is also responsible for 47% of
patent registrations18 in California – the state that registered the highest total
number of clean energy patents (330) in the country in 2013. A large number
were in the solar sector, followed by fuel cells, wind, hybrid/electric, biofuels and
other categories19 with the total number of registrations trending upwards over
time. In energy storage alone, patent registrations surged 38% between 2012
and 2013 to 219.20
Over the last 5-8 years, a significant amount of clean energy funding has come
into Silicon Valley and the greater, 9-county Bay Area from both public and
private sources. Silicon Valley attracts 76% of the state’s venture capital (VC)
investments,6 and 46% of its cleantech VC funding.7 In 2013, the greatest portion of Silicon Valley clean energy venture capital went to companies working
in Energy Efficiency ($252 million), followed by Biofuels and Biochemicals ($178
million), Fuel Cells & Hydrogen ($150 million), and lower amounts to various
other industry segments such as Solar and Transportation.8
Additionally, a large portion of federal clean energy funding has been directed
to Silicon Valley and California as a whole. Of the nearly $4.2 billion U.S. American
Recovery and Reinvestment Act contracts, grants and loans for the Smart Grid
Investment Grant Program in 2009, $450 million (11%) was directed to California,
6. Percentages are for 2013. 2013 Silicon Valley Index. Joint Venture Silicon Valley Institute for Regional Studies. www.jointventure.org/
siliconvalleyindex
7. Data from Cleantech Group’s i3 connect platform (i3connect.com)
8. Data from Cleantech Group’s i3 connect platform (i3connect.com)
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resulting in $1.3 billion worth of clean energy projects.21 Twenty-three percent of
the federal ARPA-E funding was directed to California projects.22 And, six of the
25 cities awarded grants through the U.S. Department of Energy Solar America
Cities program were located in the state, three in the Bay Area (San Jose, San
Francisco, and Berkeley).

State Energy Policy and Impact on Clean Energy
Adoption
Clean Energy Goals & Policy Foundation
Adoption of clean energy in California is highly impacted by the state’s ambitious goals and its drive to be a national leader in this space. In 2003, the state’s
principal energy agencies partnered to create a unifying Energy Action Plan that
laid out goals to help ensure “adequate, reliable, and reasonably-priced” power
and natural gas, including actions relating to energy conservation and efficiency,
renewable energy generation, reliability, affordability, and infrastructure.23 This
action plan (and subsequent Energy Action Plan II in 2005) was a foundational
document supporting further policies and implementation plans, such as the
state’s “loading order” (prioritization to meet electricity demands), the Long Term
Energy Efficiency Strategic Plan (2008),24 and key policies and legislation relating
to clean energy, such as Assembly Bill 32.
Assembly Bill 32 (AB 32, the Global Warming Solutions Act) is a landmark bill
passed by California’s state legislature in 2006, which set an aggressive target for
state-wide reductions in greenhouse gas (GHG) emissions to 1990 levels by 2020.
AB 32 also required the California Air Resources Board (ARB) to develop a scoping
plan for how to achieve these aggressive targets. As defined, the original scoping
plan (approved in 2008) included a multi-faceted approach to reductions, including expanding energy efficiency programs, establishing the Renewable Portfolio
Standard (RPS), developing a Cap-and-Trade program, addressing transportation
related GHG emissions, and adopting measures to reinforce programs such as
the Low Carbon Fuel Standard (10% carbon intensity reduction by 2020). The elements of the scoping plan were not only intended to decrease greenhouse gas
emissions, but to accelerate the transition to a lower carbon economy.25
In 2002, Senate Bill 1389 was signed into law, requiring the California Energy
Commission to report the status and recommendations for California’s energy
policy and planning.26 This bi-annual, Integrated Energy Policy Report (IEPR),
is another foundational document for the state’s energy policies, including
California’s RPS, which was recommended in the 2003 IEPR and increased in the
2004 IEPR Update.27
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Table 7: California’s Key Clean Energy Goals

2002,
revised in
2008 and
codified in
2011

33% of IOU retail energy sales to come from
renewables by 2020

2006

The CSI, administered by the state’s IOUs
and overseen by the CPUC, set a goal of
deploying 1,940 MW of residential and
commercial solar by 2016. 28

2008

The California Air Resources Board (CARB)
Scoping Plan for AB 32 set a goal to reduce
energy demand by 32,000 GWh and 800
million therms from the Business As Usual
(demand forecast) scenario, by 2020.29

2011

As part of Governor Jerry Brown’s Clean
Energy Jobs Plan, set a goal of 12,000 MW
of distributed renewable resources by
2020.30

2012

In an effort to ‘green’ state buildings, the
plan called for a reduction in grid energy
purchasing (20% of 2003 levels by 2018),
water use and GHG emissions (both 10%
of 2010 levels by 2015 and 20% by 2020),
requires large (>10,000 square feet) facilities to obtain LEED Silver certification, and
set Zero Net Energy goals for 50% of all
state facilities by 2025 and all new facilities
after then.31,32

Electric Vehicle Goal

2012

In March, 2012, Governor Jerry Brown
issued an Executive Order to target 1.5
million zero-emission vehicles (ZEVs) in
California by 2025. It also directed state
governmental agencies to begin purchasing ZEVs, with milestones of 10% of
light-duty vehicles by 2015 and 25% by
2020. 33

Energy Storage
Procurement Targets

2013

IOU target of 1,325 MW by 2020

Renewable Portfolio
Standard (RPS)

Solar Deployment
through the California
Solar Initiative (CSI)
Energy Efficiency/
Demand Reduction
Target

Distributed Renewable
Resources

Green Building Action
Plan

National Leadership in Clean Energy Policy
California has been a national leader in many aspects of clean energy policy and
programs promoting adoption. As a result of these efforts, implementation on
the utility and community scales has resulted in an energy mix that is among the
cleanest in the nation.34
California was the first state to implement energy efficiency standards for appliances and buildings in the mid-1970s. It was also the first to set vehicle emissions
standards, creating a model for the national standard and for more than a dozen
other states that have since adopted them.35 Additional examples of California’s
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national leadership include the state’s aggressive Renewable Portfolio Standard
(RPS), greenhouse gas (GHG) reduction goals, solar rebates, the emergence of
voluntary ”green” energy tariffs, and energy storage procurement targets among
many others. California was one of the first states to set a Renewable Portfolio
Standard (in 2002), which was raised from 20% to 33% in 2011 making it one
of the most ambitious standards in the country. Assembly Bill 32, the California
Global Warming Solutions Act of 2006, was the first in the country to set a goal
for long-term GHG emissions reductions (1990 levels by 2020). In 2007, the
California Solar Initiative (CSI) rebate program was launched, creating a robust
market-based incentive (replacing two earlier programs), and is often referred
to as a key driver in the success of the state’s solar energy movement. And, the
utility energy storage procurement targets required by AB 2514 and set by the
California Public Utilities Commission in 2013 (1,325 MW by 2020) are the first
in the country. Implementation of the targets will support additional renewable
resources on the grid and significantly transform the California energy storage
market within the state.
Additional policy leadership that has since propagated throughout the country
includes Property Assessed Clean Energy (PACE) financing. Championed by the
City of Berkeley, this financing model places the cost of solar panels or other
energy efficiency-related assets onto the property tax assessment, thereby amortizing the cost and making the investment transferable. PACE was signed into
state law in 2008, and despite numerous roadblocks is now widely available for
commercial and residential installations throughout California as well as 24 other
states and the District of Columbia.36

Key State-Level Policies Promoting Clean Energy Adoption
California’s aggressive state-level policies such as appliance and building energy
efficiency standards, the RPS, and key clean energy incentive and rebate programs (like the California Solar Initiative and Self-Generation Incentive Program)
have all had a huge impact on clean energy adoption throughout the state.
1. Energy Efficiency
While energy use per capita in the United States has doubled over the last 40
years, California’s increases have tapered off due, at least in large part,9 to a series
of state-level energy efficiency policies beginning as early as the 1970’s. The
state’s key clean energy policies are guided by and developed in accordance with
the established ‘loading order’ – California’s prioritization of energy efficiency,
demand response, renewable resource and distributed generation (in that
order) to meet electricity demands. The loading order was established in 2003
by the CEC, CPUC and California Consumer Power and Conservation Financing
9. Approximately 23% of the 2001 difference in California vs. U.S. per capita energy use was found to be attributed to policy measures
by the Precourt Energy Efficiency Center at Stanford University. Deconstructing the “Rosenfeld Curve”. Accessed July 2014. http://peec.
stanford.edu/modeling/research/Deconstructing_the_Rosenfeld_Curve.php
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Authority with the intention of ensuring the long-term benefits to the electricity system. Energy efficiency, which is first in the loading order, is prioritized to
reduce consumption, decrease the need for additional generation assets, and
lower dependence on natural gas. Demand response, second in the loading
order, is also meant to reduce consumption but specifically addresses times of
peak load when stress on the system is greatest. With prioritization of renewable energy and distributed generation as well, the loading order not only helps
shape policy decisions, but also contributes indirectly to achieving the state’s
RPS (33% by 2020) and distributed generation (12,000 MW by 2020) goals.
Figure 3: California and United States per capita energy use from 1960-2012

Source: CPUC Energy Efficiency Primer (2014), using data from EIA, SEDS database (2012)

Even before the loading order was established, the state emphasized the
importance of energy efficiency in policies regarding building and appliance
standards. In 1976, the state implemented the first energy efficiency standards
for appliances and equipment (Title 20, initially focused on refrigerators, freezers and air conditioners), creating a model for other U.S. states and preceding
federal policies.37,38 In 1975, California passed the first energy efficiency standards
for buildings (Title 24), which have become even more stringent over the years,
with 2013 standards 25-30% more efficient than those previously set.39 And,
California’s vehicle standards date back as far as 1990. Most recently, as part of
the 2012 Advanced Clean Car Program – including the Zero Emission Vehicle
(ZEV) and Low Emission Vehicle (LEV III) standards – the state has set aggressive
controls that will reduce GHG emissions from all new cars sold within the state in
2017-2025 by as much as 34%.40
According to former CEC Commissioner Jeff Byron, “The limited amount of
money spent on appliance and building standards has had enormous paybacks.”
And these standards have the potential to not only payback, but also lower
costs to consumers through energy savings and by creating a level playing
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field among manufacturers, all the while saving energy and water resources.
Additionally, standards like Title 24 (and the continuous update process, in this
case, every three years) can help drive technological advances. This is especially
important in technology epicenters like Silicon Valley. The City of San Jose’s
energy lead, Mike Foster, says “we can’t achieve our targets without advances in
technology. All of the innovative energy management systems that are being
designed and implemented in Silicon Valley are helping make our buildings
smarter and more energy efficient.”
Table 8: Dates appliance standards were adopted in California and the U.S., by appliance type

“The limited
amount of money
spent on appliance
and building
standards has
had enormous
paybacks.”

Efficiency Standards Adopted

Appliance

In California

Air conditioners

1977

In the U.S.
1990*

Central air conditioners

1977

1993

Heat pumps

1977

1990

Refrigerators & freezers

1977

1990

Boilers

1978

1992

Furnaces

1978

1990

Plumbing (showerheads)

1978

1994

Hot water heaters

1978

1990

Clothes dryers

1979

1988

Pool equipment

1982

1990

Ballasts for lighting

1983

1990

Lighting

2003

2006

Distribution Transformers

2003

2007

Audio/visual equipment

2006

n/a

Commercial cooking
appliances

2006

n/a

Televisions

2009

n/a

Battery Charger Systems

2012

n/a

*Updated in 2012
Source: Reproduced from the California Energy Commission Timeline of Appliance Efficiency Standards in California

Since 1975, California’s building and appliance energy efficiency standards have
saved consumers nearly $70 billion. The 2013 building standards are anticipated
to save $1.6 billion over the next 30 years.41 And, the impact of California’s
current Appliance Efficiency Program, which became effective on July 1, 2014,
will be a savings of approximately $2 million per year. This monetary benefit is
in addition to the environmental and energy benefits of 50 billion gallons of
water/year, 9800 GWh of energy/year, 162 million therms of natural gas/year, and
1400 MW peak electricity reduction.42 And, California’s clean car standards are
expected to save $6,000 per consumer per car in fuel costs and over $5 million in
owner operating costs by 2025.43
2. Renewable Portfolio Standard (RPS)
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Originally established in 2002, revised in 2008 and codified in 2011, the California
State Renewable Portfolio Standard (RPS) is now the most aggressive in the
country.44 California’s RPS goal of 33% renewables by 2020 applies at all of the
state’s electricity retailers, with supporting regulations determined by ARB. The
RPS guides decision-making regarding policies and programs on the state and
local level, and therefore has a profound effect on cleantech adoption and acceleration of the cleantech economy.
At the end of 2013, the state’s utilities were 1% below the RPS requirement for
that compliance period (20% by December 31, 2013), with an average of 19% of
retail sales provided by renewable energy.45,46

“We can’t achieve
our targets
without advances
in technology.
All of the
innovative energy
management
systems that are
being designed
and implemented
in Silicon Valley
are helping make
our buildings
smarter and more
energy efficient.”

Figure 4: California IOU Progress Towards Renewable Portfolio Standard

Source: California Public Utilities Commission, 201347

3. Clean Energy Incentive Programs
California’s clean energy incentive programs include the New Solar Homes
Partnership (solar incentive for new residential construction) and CSI (for existing buildings), which were created to encourage onsite solar installations in
the residential, commercial and local government sectors. The Self-Generation
Incentive Program (fuel cells, combined heat and power, and energy storage),
Energy Upgrade California (residential energy efficiency), and carpool stickers for
all-electric and plug-in hybrid vehicles are among other state-level incentives.
The California Solar Initiative (CSI), administered by the state’s IOUs and overseen by the CPUC, set a goal in 2006 of deploying nearly 2,000 MW of residential
and commercial solar by 2016.48 As of November, 2014, two years before the
deadline, the program has been depleted to less than 12 MW statewide, with no
incentives left in PG&E territory.49 But while the incentive funds ran out ahead
of schedule, the program has been recognized for its enormous impact on the
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California solar market. CSI solar installations account for 58% of all California
solar systems installed, and 81% of California’s installed solar capacity.10 Over
144,000 solar projects have been installed through the CSI, amounting to over
1,860 MW.11 And, over the course of the program, the average cost per watt of
installed solar has dropped consistently down to less than half of where it started
(from $10.47/Watt in Q1 2007 to $5.06/Watt in Q2 2014).12,50 The program was
phased out relatively smoothly, with the percentage of projects installed using
incentives dropping incrementally each quarter between 2012 and Q2 2014 (see
figure).
Figure 5: California Solar Installations With and Without Incentives

Source: GTM Research51

4. Pending Influential Policies
Community Shared Renewables policies, intended to enable localized solar
energy deployment through IOU green tariffs, are currently in the rulemaking
process at the CPUC. These green energy options will help deploy a significant
amount (likely 600 MW throughout the state) of solar energy generation, provide
access to renewable energy for residents and businesses that may be otherwise
constrained in installing solar themselves, and help achieve the Governor’s distributed energy generation goals as well as the state’s RPS.
Community Choice Aggregation (CCA), which allows local communities to
directly procure electricity for local customers, is currently being implemented
in several counties (notably Marin and Sonoma, north of Silicon Valley) and
10. As of October 29, 2014.
11. As of October 29, 2014.
12. Average price for all sectors, system sizes, ownership type and program administrator.
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will likely be a key driver in increasing the use of renewable resources within
the state. Demetra McBride, the County of Santa Clara’s Director of the Office
of Sustainability and Climate Action, noted “community choice aggregation is
trending upward in community interest, and has a strong probability of proliferating throughout the San Francisco Bay region.”

State Energy Market and Regulatory Context
The unique energy market and regulatory framework in California has a major
influence on clean energy adoption throughout the state.
The energy market in California is regulated, decoupled, and employs a hybridcompetitive model whereby the majority of power is supplied by the utilities,
and some (13%)52 is supplied via Direct Access from competitive suppliers. The
state has aggressive greenhouse gas reduction (1990 levels by 2020) and renewable energy (33% by 2020) goals in place. Additionally, there is an established
energy efficiency strategic plan, which includes a Zero Net Energy goals (by 2020
for low-rise residential, and by 2030 for commercial) and a significant number
of clean energy incentives for residents and businesses (e.g., the Self Generation
Incentive Program, California Solar Initiative (CSI), and clean air vehicle stickers
allowing for HOV lane usage). The state also aims to lead by example through the
implementation of clean energy at its own facilities.
California generates approximately 70% of its total energy consumption in-state.
Nearly 19% of the state’s total 2013 consumption was from renewables, including solar (1.8%), wind (8.5%), biomass (2.7%), geothermal (4.4%) and small hydro
(1.4%), with a slight higher percentage (20%) of in-state generation from renewable sources.53

State Clean Energy Implementation
Largely driven by California’s policies, which shape the energy market and
regulatory landscape, California has been a leader in the implementation of
clean energy solutions in many instances. For example, in 1887, the first hydroelectric station in the West, located in San Bernardino, came online.54 In 1960,
the state became home to the country’s first at-scale (11 MW) geothermal plant.55
California was home to the first megawatt-scale solar energy facility, developed
in 1982.56 And, in 2013, the first commercial-scale anaerobic digester facility was
built in San Jose, California, turning organic waste into energy at scale.
Also showcasing, California is the home to the person well regarded as the
‘grandfather of energy efficiency’, Art Rosenfeld. A former CEC Commissioner,
founder of the Center for Building Science at Lawrence Berkeley National
Laboratory and co-founder of the American Council for an Energy Efficiency
Economy (ACEEE), Dr. Rosenfeld is responsible for bringing compact fluorescent
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lighting among other energy innovations to the state and the world. The
‘Rosenfeld Effect’ is the term often given to the state’s ability to curb growth in
per capita energy use since the early 1970’s, a period in which the majority of
other U.S. states trended in the other direction. In recognition of Dr. Rosenfeld’s
significant contributions, the California Public Utilities Commission (CPUC)
dedicated their 2009 decision to approve the $3.1 billion allocation to ratepayerfunded energy efficiency programs to him.57

“community choice
aggregation is
trending upward
in community
interest, and has a
strong probability
of proliferating
throughout the
San Francisco Bay
region.”

According to the U.S. Clean Tech Leadership Index produced by the independent research firm Clean Edge, California has been consistently ranked #1 based
on total installed solar capacity.58 In 2013, California installed a whopping 55%
(over 2,700 MW) of the nation’s new solar PV capacity bringing the total installed
capacity within the state to over 7,000 MW, representing 59% of total U.S. capacity.59 More than 1,800 MW of this total was installed through the California Solar
Initiative incentive program,13 38% of which were residential installations.
Table 9: Cumulative Installed Capacity of Renewable Electricity (MW) in 2012, by state

Wind

On-Grid
Solar
PV, including
Concentrating
Solar
Power

Geothermal

Biomass

Hydropower

Total
Renewables

Per
Capita
Renewable
Electricity
(Watts/
Person)

CA

5,542

3,924

2,732

1,253

10,057

22,508

592

TX

12,214

140

0

464

698

13,517

519

MA

103

207

0

367

272

948

143

Jiangsu

2,739

1,304

0

910

1,140

6,093

77

425

0

827

9,740

11,493

209

Zhejiang 501

Source: U.S state data from the U.S. Department of Energy’s 2012 Renewable Energy Data Book. China data provided by
Optony Inc. 14

The combined effect of California’s implementation successes has led to the state
having, on average, one of the cleanest energy mixes in the country. Nearly 19%
of California’s energy generation came from renewable sources in 2013.60 This
places California at the lowest per capita emissions of any U.S. states, with just
over 12 metric tons of carbon dioxide equivalent per person in 2012.61

13. As of Q1 2013, in IOU territory only. California Public Utilities Commission, 2013 Annual Program Assessment of the California Solar
Initiative. Accessed August 2014. www.cpuc.ca.gov/PUC/energy/Solar/2013_Annual_Program_Assessment.html
14. Research by Optony Inc., of publicly-available information from a variety of sources. September 2014. Wind, solar and biomass data
are from 2013, and hydropower data is for 2011.
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Figure 6: Renewable energy generation in California by generator type, 2011

Source: California Energy Commission, 201162

California ranks second in the U.S. (behind Massachusetts) in energy efficiency,63
second in total installed wind capacity (5,829 MW, behind Texas at 12,354 MW),64
and number one in total energy storage installations (with over 130 throughout
the state, representing 37% of all U.S. installations).65
Another high impact area for California has been in hybrid and electric vehicles
(HEVs). The state leads the nation in terms of HEV uptake, with 17,000 HEVs/million people amounting to a total of nearly 700,000 registered HEVs – more than
in the rest of the top 10 states combined.66 And while more is definitely needed,
the state also has a significant amount of infrastructure in place for electric
vehicle (EV) charging with over 6,000 total chargepoints (outlets), more than
90% of which are publicly available, representing 26% of all public chargepoints
in the country.67
Table 10: Public Electric Vehicle Charging Stations, Outlets, and Outlets per 1000 People, by Region and Province

Electric Vehicle
Fueling Stations /
Outlets

Electric Vehicle
Outlets per 1,000
people

CA

1958 / 5,868

0.15

TX

547 / 1,473

0.06

MA

228/ 646

0.10

Jiangsu Province

26 / unknown

0.001*

Zhejiang Province

78 / unknown

0.0006*

*Based on the number of charging stations (not outlets)
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Sources: U.S. data are from the U.S. Department of Energy Alternative Fuels Data Center, as of November 14 2014.68
China data is from Optony Inc. 15

Lastly, California has long been a leader in green building as well. There are 2,800
LEED certified building projects in California, which amounts to more than the
subsequent four leading states combined,69 and more zero net energy buildings
than in any other state.70
Table 11: Green Building 2014, by state

LEED Projects per 1,000 people
CA

18.9

TX

12.7

MA

20.4

Jiangsu Province*

-

Zhejiang Province*

-

*Data for Jiangsu and Zhejiang was not publicly available.
Source: Ecotech Institute Clean Jobs Index (October 2014)71

Clean Energy in Silicon Valley
Renewable Energy and Access to ‘Green’ Power
Silicon Valley is served by one major Investor Owned Utility (IOU), Pacific Gas &
Electric (PG&E), and two municipal utilities, Silicon Valley Power in Santa Clara
and Palo Alto Utilities. All three utilities – and especially the municipal utilities
– have relatively clean energy mixes, with 19%,72 24%73 and 60%74 , respectively,
from eligible renewable resources (30%, 42%, and 100%, respectively, if large
hydropower is included).
Silicon Valley Power offers a voluntary ‘green’ program, the Santa Clara Green
Power (SCGP) program, where customers can purchase 100% renewable energy
for an additional 1.5 cents per kilowatt-hour.75 From 2003 until 2013, Palo Alto
Utilities offered a similar program, PaloAltoGREEN, whereby their business or
residential customers could elect to pay a premium for 100% renewable energy.76
In 2013, the program was discontinued when the city showcased national leadership by becoming one of only a few of cities across the country to purchase
100% carbon-free electricity. 77 As of the time of this report, PG&E is in the process of developing a voluntary ‘green’ product, which is currently being defined
in conjunction with the CPUC rulemaking process on shared renewable legislation (SB 43), which will determine the policy basis for future implementation.
In addition to utility-provided renewable energy, Silicon Valley hosts 189 MW of
end-user installed solar, 42% of which is residential – highlighting the extent to
15. Research by Optony Inc., of publicly-available information from a variety of sources. September 2014. Data is for 2013.
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which Silicon Valley residents support clean energy. Of Silicon Valley’s cumulative
solar capacity,16 residential systems make up 35%, with the remaining percentages attributed to local government (44%), commercial (18%) and non-profit
(3%) hosted systems.17 Environment California, in its April 2014 Shining Cities: At
the Forefront of America’s Solar Energy Revolution report, ranked San Jose second based on installed solar capacity per person (97 Watts/person), second only
to Honolulu which has a higher per capita value but a lower cumulative capacity.
Beyond solar, Silicon Valley is also championing new renewable technologies,
such as the state-of-the-art anaerobic digester (waste-to-energy) facility built in
San Jose – the first commercial-scale anaerobic digester facility, turning 90,000
tons per year of San Jose’s restaurant and commercial food waste into 1.6 MW of
power.78,79
Electric Vehicles and EV Infrastructure
California accounts for 40% of all U.S. electric vehicle sales,80 and the Bay Area
itself accounts for over 7%. The EV charging infrastructure in Silicon Valley alone
amounts to over 19% of the state’s EV charging stations, and over 5% of all those
in the country.81,82 And, the first retail DC ‘fast-charging’ station in California was
in Silicon Valley at Stanford Shopping Center, installed in 2012.83
The culture of the region’s population, which values the environmental benefits
of electric vehicles, is a major factor in the success of regional EV deployment.
Also, the large numbers of EV charging stations deployed by Silicon Valley
companies has made a big impact on regional totals. Most of the region’s major
companies have installed one or more charging stations. Some companies (e.g.,
Google) have installed hundreds, promoting EV adoption by their employees.
Table 12: Electric Vehicles Sold, Public Electric Vehicle Charging Stations, and EV Charging Stations per 1000 People

Electric Vehicles
Sold

Electric Vehicle
Fueling Stations

Electric Vehicle
Stations per
1,000 people

Silicon Valley

>18,000*

901

0.31

California

106,176

5,868

0.15

United States

256,385

21,561

0.000068

*Silicon Valley estimate includes the entire 9-County Bay Area
NOTE: Silicon Valley data includes Santa Clara County and San Mateo Counties, California. The number of Electric
Vehicles Sold in Silicon Valley includes the entire 9-County Bay Area as of November, 2013, plus an estimation of the 2014
EV sales in the San Francisco-Oakland-San Jose metro-area based on total U.S. sales through September 2014 (from the
California PEV Collaborative) at 3.3% market share (from the Wall Street Journal84). The number of electric vehicles sold in
California and the U.S. is as of September 2014. The number of electric vehicle fueling stations is as of November 14, 2014.
Sources: The California Plug-In Electric Vehicle Collaborative.85 ICF International via the Bay Area Air Quality Management District.86 U.S. Department of Energy Alternative Fuels Data Center, as of November 14, 2014.

16. installed through the California Solar Initiative (CSI)
17. Silicon Valley Institute for Regional Studies, using data through November 20, 2013.
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Best Practices Promoting Clean Energy Adoption in Silicon Valley
Silicon Valley is implementing a variety of strategies to promote clean energy
adoption within the region. Three of the key best practices include local government leadership, collaborative approaches, and local control of clean energy
programs.
1. Local Government Leadership
Local government leadership and regional collaborative approaches to clean
energy deployment are highly impactful in Silicon Valley. Silicon Valley’s local
government agencies, as a whole, are not only committed to establishing climate
action goals for their operations and their communities, but are also leading by
example, providing their communities with tools and resources for advancing
clean energy, and (in addition to nonprofit and other organization-led efforts) are
also leading several of the most impactful regional collaborative programs.
Twenty-five of the 39 Silicon Valley cities have signed on to participate in the
Mayors Climate Protection agreement, committing to ‘meet or beat’ the Kyoto
Protocol GHG emissions reduction targets within their communities.88 A majority of Silicon Valley’s local government agencies have developed Climate Action
Plans, which include implementation strategies for reducing GHG emissions. For
instance , since 2007 and 2010, respectively, the City of San Jose and the County
of Santa Clara (for its 11-building Government Center) have been pursuing 100%
renewable energy goals.88,89 And, the City of Palo Alto (as previously mentioned)
committed to purchasing 100% carbon-free electricity in 2013.
2. Collaborative Approaches
Silicon Valley’s collaborative clean energy programs range from focused initiatives (e.g., on solar energy for a particular sector, energy efficiency audits, electric
vehicle roll-out) to frameworks for collaboration (e.g., around climate action
planning, or smart energy). Regional efforts and collaborative models that create
frameworks for sustainability action and clean energy deployment have had a
significant impact in progressing toward local climate action, renewable energy
and energy efficiency goals.
The benefits of collaboration are numerous, including: 1) driving down costs of
clean energy, 2) decreasing upfront costs for technical services, clean energy systems and/or alternative fuel vehicles, 3) decreasing program management duties
for participants, and 4) leveraging centralized expertise with respect to technology and financing options, implementation strategies, tools and resources.
Examples of impactful implementation programs leveraging collaboration to
drive clean energy adoption in Silicon Valley include:
Local Government Renewable Energy
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• Collaborative purchasing efforts for renewable energy installations on local
government agency facilities, such as the Silicon Valley- and RegionalRenewable Energy Procurement Projects91,92
• The SolarRoadmap, a U.S. Department of Energy funded program through
the Rooftop Challenge’s American Solar Transformation Initiative (ASTI), is a
no-cost program to help local jurisdictions identify strategies to reduce soft
costs associated with permitting, interconnecting, financing, and conducting
outreach and education to advance solar deployment93
Residential Solar Energy Purchasing
• SunShares is a regional, city-wide or company(employee)-based collaborative
program that provides residential solar discounts based on bulk purchasing, as well as installation resources (e.g., San Francisco SunShares,94 and
the Peninsula SunShares Residential Solar Bulk Procurement Program being
planned by Foster City in partnership with a number of other Silicon Valley cities, and administered by Vote Solar).
Commercial Solar Energy Deployment
• The Commercial Acceleration of Solar Energy for Silicon Valley (CASE-SV)
program is a regional initiative to advance the deployment and use of solar
energy at commercial and industrial (C&I) facilities95
Green Building
• Santa Clara County Cities Association’s Green Building Collaborative – 15 cities
developed and adopted common standards for green building96
Energy Efficiency Audits and Retrofits
• Ecology Action’s Small Market Advanced Retrofit Transformation program
(SMART Scale), a U.S. Department of Energy-funded program, will deliver hundreds of small and medium business energy audits and retrofits, and develop
tools to support scalability to other regions97
City/County GHG Emissions Inventorying and Climate Action Planning
• Joint Venture Silicon Valley’s collaborative purchase of technical consulting
services for 27 cities’ baseline GHG emissions inventories
• The County of Santa Clara’s effort to provide community GHG inventories for
each jurisdiction
• The County of San Mateo’s City/County Association of Governments (C/CAG)
effort, Regionally Integrated Climate Action Planning Suite (RICAPS), leverages
Bay Area Air Quality Management District (BAAQMD) and PG&E funds to help
San Mateo County cities by providing a Climate Action Plan template, recommended emissions reduction measures and tracking tools98
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• 2010 local government GHG emissions inventory update process for 18 agencies through Joint Venture Silicon Valley and the Climate Corps Bay Area
program
Electric and Alternative Fuel Vehicles
• The Bay Area Charge Ahead Project (BayCAP), a collaborative led by the Bay
Area Climate Collaborative, will leverage two rounds of California Energy
Commission funding to deploy EV charging stations at 19 Bay Area cities/
counties/universities (9 in Silicon Valley)99
• The Bay Area Climate Collaborative and County of Alameda’s EV Fleet Program,
leveraging a Metropolitan Transportation Commission grant to purchase EVs
for city and county fleets across the Bay Area, including several in Silicon Valley
• (upcoming) Santa Clara County is leading a regional Alternative Fuel Vehicle
Project, including a feasibility study, siting plan, regulatory guidelines, building
department training, collaboration with the private sector, and other elements
Additionally, Silicon Valley’s collaborative efforts/organizations providing policy
advocacy, program support, and resources for the deployment of clean energy
are a necessary part of making regional programs a success. These efforts include
public and private sector initiatives to create frameworks for collaboration in
areas like climate action planning, deployment of EV charging infrastructure and
purchasing of EVs, renewable energy and energy efficiency policy advocacy, and
conversion of streetlights to LEDs.
3. Local Implementation of Energy Efficiency Programs
Energy efficiency programs typically consist of rebates or incentives at the state
level, combined with outreach to the community. Since each region’s community
is unique, strategies should be developed with that in mind and implemented
locally. In Silicon Valley, two regional energy efficiency programs are funded by
California’s public benefit charge to IOU ratepayers and implemented locally:
Energy Watch and BayREN.
Energy Watch was formed by PG&E, which partnered with two local government agencies to implement education, outreach and implantation programs.
One of the many impactful Energy Watch programs in Silicon Valley include
Do-It-Yourself home energy saving toolkits for the community, which was based
on the successful toolkit created by the City of Cupertino containing compact
fluorescent lights, water aerators and other supplies, as well as tools for measuring heat loss among other things. Other programs include the middle-income
direct install project (providing energy audit and installation services, as well
as free energy and water efficiency supplies), the Large Residential Resource
Conservation Collaborative (targeting large residences in several San Mateo
County cities), and energy benchmarking for all of the San Mateo County K-12
public schools.
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The other regional program funded by the public benefits charge, the Bay
Renewable Energy Network (BayREN), was approved by the CPUC in 2012. The
Regional Energy Network model was developed by the Local Government
Sustainability and Energy Coalition – a statewide organization of cities, counties
and nonprofits – which championed the BayREN proposal and saw it through a
16-month regulatory process. Among the initial two California RENs, the BayREN,
a 9-county Bay Area-wide effort, will administer climate, energy and resource
saving programs on a regional level using an approach based on consistency,
uniformity, and equitability across the region.100 Several of the Silicon Valley interviewees for this report noted the importance of local/regional efforts like the
BayREN and EnergyWatch programs, and that the ability of local efforts to tailor
programs to their communities adds significantly to program effectiveness.

Key Challenges & Opportunities for Clean Energy
Adoption
• Creating robust programs that work as intended: One issue in developing
and implementing clean energy programs is making sure to understand the
type and level of possible unintended consequences. For example, Energy
Upgrade California is a program that incentivizes and promotes residential
energy efficiency and resource conservation throughout the state. However,
one unintended consequence of the program was the flurry of telemarketers
who use the program to drum-up business, even though they are not official
participating contractors and thus are not representing the best interests of
the program.
• Setting appropriate standards and compliance thresholds: California has
set appliance and green building standards that have been very influential in
promoting energy efficiency. Setting appropriate standards and compliance
thresholds are crucial to attaining the desired results – they must be stringent
enough to have an impact, but not so stringent as to put too much strain on
those who need to comply. For example, how many square feet should be the
cutoff for green building requirements? Illustrative of this challenge, a 2009
CEC study found that 90% of HVAC upgrades in homes were unpermitted,
which may be due to permitting standards that are difficult and/or expensive
to achieve. In contrast, if standards are set at an appropriate level of stringency,
they can be highly impactful.
• Lack of a central authority and comprehensive strategic plan: While Silicon
Valley’s local government agencies are charging ahead toward their climate
action goals and a variety of regional collaboratives are working to promote
clean energy policy progress and implementation, Silicon Valley still lacks a
central authority and comprehensive strategic plan for clean energy adoption.
A successful regional effort would require buy-in from cities and counties and
some level of joint decision making authority, a central convener, a strong
implementation plan, and a marketing, education and outreach strategy that
reaches residential, commercial and institutional partners.
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• Difficulty in driving behavioral change and gaining buy-In: Trying to drive
changes in behavior and gain buy-in from community members – such as how
residents and businesses use energy, whether or not they purchase EVs and
install EV infrastructure, if they choose to install renewable energy systems
or complete energy efficiency retrofits – is a very difficult thing to do. Many
strategies have relied on the psychology of comparing energy users to their
neighbors, or others with similar house or business sizes – an approach that
relies on emotions such as guilt and competitiveness. Other efforts focus on
the environmental benefits of behavioral change, while some take the economic benefit approach by stressing potential cost savings. Whichever route
is chosen will inevitable work on some community members and not others.
This issue illustrates the importance of local and regional programs that can
tailor the approach to the needs and priorities of their unique community(ies).
• Lack of Local Government Funds: Many Silicon Valley local government
agencies lack large pools of funding for the development and implementation of clean energy implementation, education or outreach programs.
Collaborative procurement is one way to bring down costs. And, Power
Purchase Agreements are a way to install renewable energy systems with no
upfront investment.

SPOTLIGHT: Climate Prosperity – A Model
Leveraging Cross-Organizational Collaboration on a
Regional Scale
In 2009, Joint Venture Silicon Valley – a nonprofit, public-private partnership
based in San Jose, California – launched a regional sustainability and clean
energy initiative, Climate Prosperity. The initiative maintained that addressing
the climate crisis through sustainability actions and clean energy implementation can be done while also promoting economic growth, the formation of new
industry clusters, and creation of green jobs. Furthermore, through the creation
of replicable, scalable programs, Climate Prosperity could be impactful within
the region and beyond.
Following the Joint Venture model, Climate Prosperity was developed in close
partnership with key leaders from local government, research and academic
institutions, and the business community. Originally part of a national network
of ‘Climate Prosperity regions’, Silicon Valley’s approach was unique in that it
leveraged the framework of an established and trusted regional convener, Joint
Venture (which was established in 1993 and has been highly active with the local
business and government communities), and focused specifically on the priorities of California’s Global Warming Solutions Act of 2006 and opportunities to
leverage local resources.
Climate Prosperity has been recognized for its unique and innovative approach
on a local, state and national level through the Acterra Environmental Business
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Award (2014), the Governor’s Award for Environmental and Economic Leadership
(2011), and the Interstate Renewable Energy Council Innovation Award (2011).

Key Initiatives
The program’s chartering document, Climate Prosperity: A Greenprint for Silicon
Valley,101 put in place a framework and governing body for related regional
initiatives focused on advancing renewable energy, energy efficiency, clean convenient transportation, and sustainable infrastructure. The initiative has grown
and expanded over the years into a portfolio of impactful programs focused on
local government sustainability, collaborative renewable energy procurement,
and smart energy implementation. The three key initiatives currently underway
include the following:

The Public Sector Climate Task Force:
The Public Sector Climate Task Force (Task Force) consists of representatives
from almost every city and county in Silicon Valley plus several special districts (Primary Members), and many of Silicon Valley’s non-profit organizations
working on sustainability and energy conservation (Advisory Members). Other
members include representatives from relevant sectors serving these public
agencies such as Pacific Gas & Electric, SunPower, and other for-profit organizations (Affiliate Members).
The group was formed to develop effective, collaborative solutions for the reduction of greenhouse gas emissions in member jurisdictions by providing a neutral
forum for city and county government agencies and special districts to learn
from one another and collaborate on their sustainability and climate action planning efforts. The Task Force aims to:
• Accelerate the reduction of GHG emissions by public agencies
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• Use demand aggregation to conserve scarce public resources
• Encourage and support the growth of the clean technology industry
• Provide leadership for the region and the world
In addition to collaborative projects, the Task Force creates a framework for
Silicon Valley’s public agencies to work with one another. It fosters a sense
of community, facilitates sharing of best practices and solutions to common
challenges, and creates a platform through which other regional clean energy
and sustainability programs can share and engage Silicon Valley’s local public
agencies.

Renewable Energy Procurement (REP) Projects:
The Renewable Energy
Procurement (REP) Projects
– regional, multi-agency collaborative purchases of renewable energy
for public agency facilities (e.g., city
halls, fire stations, libraries, and
community centers) – include the
Silicon Valley Collaborative
Renewable Energy Procurement
(SV-REP) Project and subsequent Regional Renewable Energy Procurement
(R-REP) Project. These projects addressed the challenges facing public agencies
in renewable energy adoption, including resource limitations and lack of
expertise, while leveraging collaborative procurement to lower costs and
negotiate more competitive contract terms. The two projects, SV-REP and R-REP,
are the largest multi-agency procurements of renewable energy in the country
to date.
The Silicon Valley Collaborative Renewable Energy Procurement Project (SV-REP)
was launched in partnership with the County of Santa Clara in 2008. In addition
to obtaining bulk purchasing discounts of 12% below standard vendor pricing,
SV-REP helped six public agencies save $300,000-400,000 each in upfront costs
related to the purchase and installation of solar PV systems. Additionally, each
participant expects to save an average of eight percent in electricity costs over
the next two decades. In total, the projects will save more than $29 million in
taxpayer dollars over the next 20 years.
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Based on the successful SV-REP project, the Regional Renewable Energy
Procurement (R-REP) project was launched in late 2011 due in large part to
the efforts of SV-REP ‘champion’ Caroline Judy, who had recently become the
Assistant Director of the General Services Agency at the County of Alameda – the
R-REP Lead Agency. Joint Venture and the Contra Costa Economic Partnership
acted as regional conveners for the effort, working to bring the parties together,
providing resources and information on the project, and holding regular meetings and workshops. Other organizations critical to the project included the
Technical Advisors, Optony Inc. and Newcomb Anderson McCormick, and KNN
Public Finance as the Financial Consultant. Additionally, the County of Alameda
hired three former Climate Corps interns who performed key roles in the delivery
of R-REP. The contributions of the entire project team, including internal County
staff, consultants and conveners were essential to the success of R-REP.
The R-REP Request for Proposals (RFP) included installation sites for the County
and 18 other local public agencies (seven in Silicon Valley), including cities, counties, special districts, and universities. The RFP included 31 MW of total power
generation potential at 186 sites, including city halls, libraries, recreation centers,
senior centers, office buildings, fire stations, and other public agency facilities.
The solicitation included solar photovoltaic systems and fuel cells, and will be
financed by a mix of Power Purchase Agreements (PPAs) and direct purchases. If
all sites included in the RFP are developed, Alameda County has estimated that
the project will save over $221 million in taxpayer dollars, and generate over 839
local jobs.
In 2011, a best practices guidebook, Purchasing Power:
Best Practices Guide to Collaborative Solar Procurement,
was co-authored by Joint Venture, Optony, Caroline
Judy, and the World Resources Institute to assist other
regions across the country in launching collaborative
solar procurement projects. The publication outlines the
best practices learned through SV-REP, and includes
case studies for both SV-REP and the World Resources
Institute’s private sector effort, The Collaborative Solar
Project (TCSP). The guide, as well as numerous resources and appendices, are
available for public download on the Joint Venture webpage (www.jointventure.
org/solarbestpractices).
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The Smart Energy Enterprise Development Zone (SEEDZ) Initiative:
The Smart Energy Enterprise Development Zone (SEEDZ)
Initiative is focused on building the ‘smart energy’
network of the future in Silicon Valley – demonstrating
and delivering leading power performance and sustainability benefits on a commercially based,
community-wide scale. It serves as a focal point for
building the country’s highest-performance two-way
power network, supporting and rewarding active energy
management and clean distributed generation on a
sustainable economic scale. It also serves as a replicable example that demonstrates Silicon Valley’s latest developments in efficiency, clean energy, grid
performance and business model integration.
Figure 7: Map of the Smart Energy Enterprise Development Zone (highlighted in red)

The 8.25-square-mile zone encompasses the Moffett Federal Airfield and a portion of two Silicon Valley cities (Mountain View and Sunnyvale), and includes a
significant number of large commercial and industrial energy customers (e.g.,
Google, NetApp, Juniper Networks, Microsoft, Yahoo!, Intuit, and others). The
zone comprises 300 energy customers in 31 million square feet of building
space, mostly for high-tech office, lab and data center uses. In addition, billions
of dollars of investment are planned for development of more than 8.5 million
square feet of new office and lab space. The zone also has a unique and progressive energy profile, featuring high concentrations of distributed generation and
electric vehicle charging infrastructure. Current peak power demand is estimated
at 175-200 MW, with approximately 13 MW of distributed generation across 18
installations. Hundreds of EV charging stations are currently in place or planned.
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In Silicon Valley, energy use in the commercial, industrial, and transportation
sectors generates a majority of all greenhouse gas emissions. Smart energy
advancements in vehicle electrification, commercial and industrial energy efficiency, and effective integration of renewable energy into the power grid have
the potential to dramatically reduce greenhouse gas (GHG) emissions in our
region – and ultimately the world.
SEEDZ involves many leading Silicon Valley corporate energy customers, solution
providers, municipalities, institutions and utility interests. The goals of the SEEDZ
initiative are to:
• Reduce local GHG emissions via expanded use of clean/distributed energy
sources and increased electrification of transportation
• Implement new capabilities for efficient utilization of grid energy assets,
improved reliability and affordability
• Provide global market expansion and brand enhancement for Silicon Valley
companies developing and/or deploying smart energy solutions
• Attract smart energy-related technology companies, investment and research
funding as a development/deployment hub
• Serve as a replicable model for other communities
SEEDZ encompasses a portfolio of essential smart energy elements (see figure).
Current initiatives underway include:
• Power Quality (PQ) Portal system that is aggregating customer PQ meter data
and providing real-time visibility to PQ incident data to system subscribers in
the area. Additional meters are being integrated into the system.
• Landfill Gas Optimization study looking at ways to more fully utilize the gas
resource from a Silicon Valley landfill
• EV Infrastructure Interest Group that focuses on key issues relevant to local
companies deploying EV charging infrastructure
• Collaboration with the City of Santa Clara, EPRI, and ChargePoint on a California
Energy Commission grant to deploy a large-scale ‘EV Charging Center’ at the
new Levi’s Stadium in Santa Clara.
• Commercial Acceleration of Solar Power in Silicon Valley (CASE-SV) Initiative,
in partnership with Optony, focused on deployment of new net-metered solar
installations at commercial facilities in the area
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Figure 8: SEEDZ Smart Energy Elements

Integrated building systems
Advanced HVAC/lighting,
energy management systems,
automated load shifting,
continuous commissioning

Demand programs
Scaled adoption of DR and
ADR, advancement of new
dynamic pricing models

Distributed generation
Onsite (potentially shared) solar PV,
fuel cells, biogas, SWH, DG/grid
integration, district heat/cooling

Electric transport
EV charging infrastructure,
smart charging programs,
EV grid impacts/integration

Smart Energy
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+

Grid infrastructure
Power quality monitoring,
advanced distribution
automation, self-healing

Interoperability standards
Building energy management
and utility integration standards,
DG and storage integration,
NIST smart grid standards

+

Storage and backup
Thermal and electric storage,
backup, DG/islanding
integration, rate arbitrage

Incentives and financing
Development incentives and
standards, availability and
piloting of PACE, on-bill financing,
other commercial structures

Collaborative Approach
To date, the program has engaged with dozens of Joint Venture’s 200+ member
companies, over 60 local public agencies, all three of Silicon Valley’s electric utilities, and dozens of other regional organizations on projects that work toward
achieving climate action goals, clean energy deployment, and building a ‘smart
energy network of the future’. Collaborative efforts can take many shapes,
including:
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Approach

Climate Prosperity Project Examples

Best Practices Sharing

• Local government sustainability efforts and climate action
planning
• Private sector electric vehicle charging infrastructure

Education and
Outreach

• Workshops and webinars focused on various clean/smart
energy elements, technical considerations, financing and
other implementation options
• The annual Silicon Valley Energy Storage Symposium,
which has brought together the region’s clean energy
stakeholders every year since 2010 to discuss growth and
developments within the energy storage industry on a
national, state and local level

Collaborative
Procurement of
Products and Services

• Two multi-agency collaborative efforts to procure renewable energy for public agency facilities
• Group purchase of baseline GHG emissions inventories
for local government operations, including 27 cities and
counties
• A city and county partnership with PG&E to complete government operations GHG emissions inventory updates
• A Commercial Acceleration of Solar Energy for Silicon Valley
(CASE-SV) project aimed at advancing the deployment and
use of solar energy at commercial and industrial facilities102
• An area-wide power quality monitoring system, the SEEDZ
Power Quality Monitoring Portal, that will aggregate
detailed data from customer meters in the area103

Feasibility and
Implementation
Support

• Public-private implementation options assessment for the
utilization of a local landfill gas resource
• Community Renewables feasibility study for the City of
Sunnyvale104
• Energy storage feasibility analyses and discounted technical services for commercial energy customers

Leveraging Clean
Energy Grant
Opportunities

• A consortium including the City of Santa Clara, EPRI,
ChargePoint and MJR Electric was awarded a $469,000
California Energy Commission grant to build an innovative
48-station destination Electric Vehicle Charging Center at
Levi’s Stadium in Santa Clara

Interviewees
• Don Bray, Executive Director of Smart Energy Enterprise Development, Joint
Venture Silicon Valley
• Demetra McBride, Director of the Office of Sustainability and Climate Action,
County of Santa Clara
• Mike Foster, Energy Lead, City of San José Environmental Services Department
• Jeff Byron, former Commissioner, California Energy Commission
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4.2 The Austin-San Antonio Corridor, State of
Texas
About the Region
Various definitions of the Austin-San Antonio Corridor exist, but for the purposes
of this report it is defined in accordance with the Greater Austin-San Antonio
Corridor Council. This definition includes an eight-county area between the two
cities and along the Interstate 35 corridor, including Bastrop, Bexar, Caldwell,
Comal, Guadalupe, Hays, Travis, and Williamson Counties. For reference, the
northernmost five counties of the Greater Austin-San Antonio Corridor are
included within the ‘Greater Austin Region’ defined by the Austin Chamber of
Commerce.
This region is considered a hub of clean energy adoption within the State of
Texas. The deployment of renewable resources has been driven by a variety
of factors, including the culture of the community in the Austin-San Antonio
Corridor, resource and land availability, utilization of federal tax credits, renewable energy goals, declining hardware costs, and a significant transmission
planning and construction effort that was just recently completed.

Geography & Demographics
The region, containing 95 cities within eight counties, is approximately 6,730
square miles, with 3.7 million residents, 1.5 million households, and 315,000
companies.
The population within the region’s major cities is growing rapidly – in some
cases two to three times as quickly as the state average growth rate (see table) –
thereby increasing the demand for energy.
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Figure 9: Eight-County Region referred to in this report as the “Austin-San Antonio Corridor”

Table 13: Select demographics of the State of Texas and the Austin-San Antonio Corridor

Austin-San Antonio
Corridor*

State of Texas
Counties

254

8

Cities & Towns

1,216

95

Population

25,145,561

3,671,067

Land Area

261,232 square miles

6,730 square miles

Housing Units

9,978,137

1,464,348

Companies

2,164,852

315,492

*Includes Bastrop, Bexar, Caldwell, Comal, Guadalupe, Hays, Travis, and Williamson Counties.
Sources: U.S. Census Bureau, Census 2010, 2008-2012 American Community Survey 5-year estimates and 2007 Survey of
Business Owners; Texas State Historical Association

Table 14: Population and growth rates for major cities in the Austin-San Antonio Corridor region, 2010-2013

2010

2013

2010-2013
Percent Change

Austin

790,390

843,729

6.8 %

New Braunfels

57,740

62,642

8.5 %

San Antonio

1,327,407

1,393,875

San Marcos

44,894

50,661

STATE OF TEXAS

25,145,561

26,251,278

5.0 %
12.9 %
4.4 %

Source: Texas State Data Center, Texas Population Estimates Program
A table of key clean energy stakeholders in the Austin-San Antonio Corridor is included in the Appendix.
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State Energy Policy and Impact on Clean Energy
Adoption
Policy Drivers
While clean energy adoption in Texas is highly policy-driven, the most impactful
policies tend to be those that define the energy market landscape or relate to
economic development on the state level, in addition to clean energy incentive
programs on the national level. State policies, like deregulation, that shape the
electricity market and create competition have become a driver for cost-competitive clean energy generation in Texas. State economic development funding
for clean energy companies to locate and grow in Texas has helped to develop
and ecosystem of clean energy action. Policy directing extensive transmission
upgrades has paved the way for additional wind and other renewable energy
capacity. And, the federal Investment Tax Credit (ITC) and Production Tax Credit
(PTC) have had a huge impact on wind and solar energy adoption throughout
the state.
The state received a low ranking (22nd among the 50 states) in terms of clean
energy policy by CleanEdge in its 2014 U.S. Cleantech Leadership Index.18 This
rating is likely influenced by the lack of a Climate Action Plan, greenhouse gas
emissions reduction targets, and a strong RPS.

Key State-Level Policies Promoting Clean Energy Adoption
Several state-level policies stand out in the promotion of clean energy throughout the state, including the Renewable Portfolio Standard, low-interest energy
efficiency loans for public agencies, and recent, critical transmission system
upgrades.
1. Renewable Portfolio Standard (RPS)
Texas has an RPS of 5,880 MW, equivalent to approximately 5.4% of the 2012
summer capacity, by 2015, and 10,000 MW by 2025 with a 500 MW non-wind
goal and double-credit for non-wind resources.105 While the state’s RPS is weak
relative to others around the country, it did lead to a significant amount of
renewable energy development and was, in fact, exceeded in 2009.106 And, the
RPS also created a REC market, which has contributed to development as well.
2. Energy Efficiency for Public Agencies
The state does not have an energy efficiency policy, per se, aside from the IOU
energy efficiency requirements by the PUC. It does, however, have a highly successful energy efficiency loan program for public agencies. Launched in 1989
18. Based on green building, advanced transportation, clean electricity and carbon management, investment, innovation and
workforce.
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by the State Energy Conservation Office (SECO), the LoanSTAR Revolving Loan
Program provides low-interest loans to public agencies, including schools, for
energy efficiency measures with a payback of less than ten years. The loans are
then paid back directly from the energy cost savings. By the end of 2013, the program had loaned a total of nearly $400 million dollars for 237 projects.107
3. Transmission Upgrades
A significant number of clean energy deployments have (and will be) enabled
by a massive effort to expand transmission capacity throughout the state. This
effort, led by the PUC, addressed the issue of necessary transmission upgrades
to bring wind and other renewable energy to load centers, especially the I-35
Corridor where there was a growing need for energy due to rapid population growth. In 2008, five Competitive Renewable Energy Zones (CREZs) were
identified in west and northwestern Texas, and a significant transmission line
build-out ensued. All of the projects were completed in 2014, at which time
the utilities were just beginning to get billed for the $7 billion spent on those
upgrades. According to Russel Smith, Executive Director of the Texas Renewable
Energy Industries Association, the CREZ effort created a “more efficient transmission structure in the state than ever before.”108,109 While the CREZ program was a
lengthy and complex effort, Texas had an advantage over other states in accomplishing this level of transmission upgrade – Texas’ electricity transmission lines
do not cross state boundaries, and therefore the process did not require interstate collaboration (which would have added another layer of complexity).
4. Incentives for Clean Energy Companies
Where there are more clean energy companies, there tends to be more implementation. The thriving clean energy business community in Texas (and central
Texas in particular) is a major contributing factor to local deployment successes.
There are significant efforts underway to recruit clean energy companies, developing an ecosystem of research, development and deployment that leads to
green jobs and economic vitality.
The availability of business incentives such as the Texas Enterprise Fund and
Texas Emerging Technology Fund (first implemented in 2003 and 2005, respectively, and both reauthorized in 2013) provides funding to attract companies and
assist with cleantech research, development and commercialization efforts. The
Texas Enterprise Fund has invested nearly $5 million (as of 2014) in renewable
energy projects, which alone are expected to create nearly 300 jobs.110 The state
also offers a franchise tax exemption for wind companies.111
These incentives have helped to create the thriving clean energy industry cluster
within the state, which now includes over 300 companies serving various functions within the solar industry, employing more than 4000 people.112 The wind
industry also employs a significant number of people adding to the statewide
total of more than 27,000 green jobs.113
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Clean Energy Market & Regulatory Context
The energy landscape in Texas is unique, and distinct from every other state in
the country. Texas is the only one of the continental U.S. states with its own grid.
The electricity market is primarily deregulated excluding transmission, distribution, and the utilities in the four corners of the state. Those four utilities are not
included in Texas’ grid operator, the Electric Reliability Council of Texas (ERCOT),
territory and, unlike ERCOT which is not electrically contiguous with other grids,
they are interconnected with the eastern and western grids. Municipal utilities and Co-ops – of which there are many – had the option to opt in or out of
deregulation (most chose to opt-out), and can choose whether or not to participate in Texas’ retail electric market.
Texas produces the most power of any state in the country. The vast majority of
baseload electricity is under contract through private, bilateral PPAs, with additional electricity demands served through an auction mechanism. Natural gas
is relatively cheap in Texas, and electricity from coal and natural-gas fired power
plants is very reliable.
Within ERCOT, five vertically integrated investor-owned utilities (Oncor, AEP
North, AEP Central, Centerpoint and Texas-New Mexico Power) were unbundled
in 2002 into three distinct companies each: 1) a wholesale power generator
and electricity supplier, 2) a Transmission and Distribution Utility (TDU), which
owns and operates the power lines and is regulated by the Texas Public Utilities
Commission (because, for economic reasons, transmission and distribution must
be a monopoly), and 3) a Retail Electric Provider (REP), which can sell power to
any commercial or residential customer within ERCOT. In addition to the aforementioned companies, ERCOT also includes 73 Co-Ops (customer-owned utilities
with their own service territory, primarily in rural areas), 114 competitive REPs (a
high number due to non-utility related entrants into the REP market post-unbundling),114 76 Municipally Owned Utilities (MOUs),115 including two large ones in/
around the cities of Austin (Austin Energy) and San Antonio (City Public Service),
and four River Authorities116 which, because of dams generating electricity, are
involved in the wholesale power market. Additionally, there are over 260 Power
Generation Companies, including ‘merchant generators’ that develop power
generation plants without long-term contracts in place because the projected
returns are attractive enough to financiers, then sell the power to the REPs (which
have the sole right to provide it to retail customers). There has been a recent
emergence of merchant generators utilizing renewable sources within ERCOT. In
mid-2014, the first merchant solar plant was completed in West Texas at nearly 30
MW.117
ERCOT territory comprises a large geographic area with enormous solar and wind
potential. However, areas of high solar or wind potential do not generally coincide with the location of load centers, and so transmission capacity has been an
issue. At times, curtailment has ensued. Due to the fact that ERCOT is closed off
from other states, all of the renewable generation deployed through Texas’ RPS
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was from within the state. This makes Texas among only five U.S. states to have
all of its RPS generation in-state, retaining the economic benefits associated with
project development and operations.118
The electricity mix within ERCOT in 2013 was 40.5% natural gas, 37.2% coal,
11.6% nuclear, 9.9% wind, and 0.9% hydro, biomass, solar and other.119 Some of
Texas’ utilities have ‘green’ power purchasing options, however ‘green’ means that
the electricity is from natural-gas fired power plants as opposed to coal-fired.
Other ‘renewable’ options are also available, where the energy is backed by RECs
that are retired upon consumption, but these options may not be available to all
customers and can be limited in what they consist of.
There is no traditional net metering in Texas, meaning that the prices paid for
excess renewable power put onto the grid are unregulated. However, some
REPs (e.g., CPS Energy in San Antonio, and in El Paso, which put forth a concerted
effort to restore net metering and also happens to have one of the best solar
resources in Texas due to its 3800 foot elevation) do have service offerings that
buy excess power from customers at retail rates.120
The Texas energy market is driven primarily by cost, and Texas has the cheapest average electricity prices in the country across residential, commercial and
industrial sectors at $0.06 - $0.11/kWh in 2012,121 and wholesale solar power
(recently seen) as low as $0.05/kWh.122 The decoupling of the electricity market, which eliminated the monopolistic industry and created competitive
REPs, coupled with lower wholesale electricity prices, has led to lower prices
for consumers. Surprisingly, lower prices can provide both a challenge and
an opportunity. One challenge for consumers is in choosing an REP. While
many may choose primarily based on kWh pricing, pricing structures as well
as the availability of renewable products may add a layer of complexity to
decision-making.
Competition among power generation sources means that when clean energy
can compete economically with coal and natural gas, it gets implemented – and
vice versa. The state provides relatively few financial incentives for clean energy
generation and/or implementation aside from corporate/franchise tax deductions.123 Federal tax incentives also exist and are having a significant effect on
adoption. In particular, utilization of the federal Production Tax Credit in Texas
has led to the installation of an enormous amount of wind power.

State Clean Energy Implementation
The State of Texas was ranked third in the country in terms of total installed
renewables in 2012.124 The state is a national leader in wind energy generation
in terms of installed systems, capacity and associated industry jobs, ranking first
in the country with over 13,000 MW installed (as of March 2014, primarily in the
western part of the state),125 second in terms of electric vehicle infrastructure
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with 8% of all U.S. charge points,126 and fourth in the country in terms of energy
storage installations by power rating.127 But while the State of Texas is certainly a
leader in renewable energy installations by capacity, on a per capita basis it ranks
a mere 24th in the country.128
Table 15: Cumulative Installed Capacity of Renewable Electricity (MW) in 2012, by state

Wind

On-Grid
Solar
PV, including
Concentrating
Solar
Power

Geothermal

Biomass

Hydropower

Total
Renewables

Per
Capita
Renewable
Electricity
(Watts/
Person)

CA

5,542

3,924

2,732

1,253

10,057

22,508

592

TX

12,214

140

0

464

698

13,517

519

MA

103

207

0

367

272

948

143

Jiangsu

2,739

1,304

0

910

1,140

6,093

77

Zhejiang

501

425

0

827

9,740

11,493

209

Source: U.S state data from the U.S. Department of Energy’s 2012 Renewable Energy Data Book. China data provided by
Optony Inc.129

Wind power provides over 8% of Texas’ generation capacity,19 and satisfies,
at times, almost 30% of the ERCOT load.130 If Texas were a country, it would
rank sixth in terms of total installed capacity.131 This success in deploying wind
energy generation is largely the result of the federal Production Tax Credit (PTC),
which significantly lowers total installed costs. Also, the state has the best wind
resource in the country.132
More recently, there has been an increased emphasis on solar deployment
throughout Texas. Within the ERCOT territory, which encompasses the vast
majority of the state, solar energy generation increased 265% in just one year
between 2011 and 2012. By the end of 2013, there was 218 MW of total installed
solar capacity throughout the state,133 30 MW of which was through the City of
Austin’s municipal utility, Austin Energy’s first utility-scale solar PPA.134

19. This figure is 9.9% within ERCOT alone.
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Figure 10: Renewable Energy Generation Plants in Texas Since 1995

Source: Texas Public Utilities Commission. December, 2013.135

Texas ranks second in the country for electric vehicle infrastructure with 1836
chargepoints (public and private) representing over eight percent of all U.S.
charge points.136,137 Eighty-two percent of these EV chargers are available to
the general public, with major clusters in and around the cities of Houston,
Dallas, Austin and San Antonio. The state is also fourth in the country in terms of
energy storage installations (by power rating) at 377 MW total across 18 verified projects. These installations were primarily thermal storage and flywheels.
Eleven of the verified projects are customer owned for electric bill management and/or resiliency, including installations at JC Penny Headquarters and
Texas Instruments’ manufacturing plants, among others. Other installations
include five utility-owned systems (e.g., Duke Energy’s Notrees Wind Storage
Demonstration Project and the Pecan Street Project Demonstration, among
others), and two third-party owned in-ground compressed air energy storage
projects for renewable energy time shifting.138
Table 16: Public Electric Vehicle Charging Stations, Outlets, and Outlets per 1000 People, by Region and Province

Electric Vehicle
Fueling Stations /
Outlets

Electric Vehicle
Outlets per 1,000
people

CA

1,958 / 5,868

0.15

TX

547 / 1,473

0.06

MA

228/ 646

0.10

Jiangsu Province

26 / unknown

0.001*

Zhejiang Province

78 / unknown

0.0006*

*Based on the number of charging stations (not outlets)
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Sources: U.S. data are from the U.S. Department of Energy Alternative Fuels Data Center, as of November 14, 2014.139
China data is from Optony Inc.20

Texas is home to a large number (>3,300) of LEED-certified or registered green
building projects, although the number of LEED projects per 100,000 (12.7) is
lower than the U.S. average of 14.1 projects per 100,000 (see table).
Table 17: Green Building, Green Jobs, and Green Pricing, 2014, by state

LEED Projects per
100,000 people

Percentage of Households on Green
Pricing

CA

18.9

0.7%

TX

12.7

4.8%

MA

20.4

0.6%

U.S.

14.1

0.4%

Jiangsu Province*

n/a

-

Zhejiang Province*

n/a

-

*Green pricing data for Jiangsu and Zhejiang was not publicly available.
Source: Ecotech Institute Clean Jobs Index (October 2014)140

Lastly, compared to other states in the U.S., Texas has a very high percentage
of the population (4.8%) on green electricity pricing. This is likely due to the
combination of consumer choice through an open/competitive market and the
availability of wind energy products.

Clean Energy in the Austin-San Antonio Corridor
The Austin-San Antonio Corridor is a hub for clean energy within the State of
Texas. The Cities of San Antonio and Austin, in particular, rank high among
leading U.S. cities in terms of renewable energy deployment, energy efficiency,
electric vehicles and EV infrastructure, and green building. In terms of cleantech
leadership, San Antonio and Austin were ranked 37th and 9th, respectively,
among all U.S. cities by CleanEdge in its 2014 U.S. Cleantech Leadership Index.21
Austin was the only city among the top ten for Cleantech Leadership that was
not located in a top ten state, illustrating the influence of the cities’ actions in
driving successes statewide. And although the state itself ranked 33rd in the
country for energy efficiency in the American Council for an Energy-Efficient
Economy, San Antonio and Austin were called out as national leaders placing at
16th and 6th, respectively, among the country’s 34 largest cities.141

20. Research by Optony Inc., of publicly-available information from a variety of sources. September 2014. Data is for 2013.
21. Based on green building, advanced transportation, clean electricity and carbon management, investment, innovation and
workforce.
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The renewable energy and emissions reduction goals on the city-level, as well as
strong city leadership, have had a major effect on clean energy implementation
within the region and the state. Municipal utilities such as Austin Energy and CPS
Energy (in San Antonio) are driving not only wind investments but also solar at
very competitive prices. Local and regional economic development efforts to
attract and retain clean energy companies are leading to local research, development and deployment. Additionally, research and deployment efforts – at the
university level as well as through public-private partnerships – are driving clean
energy implementation and a better understanding of associated grid impacts,
which will inform future deployments.

Local Government Leadership in Sustainability and Clean Energy
Local government leadership in sustainability is a major driver of clean energy
implementation within the Austin-San Antonio Corridor. San Antonio and Austin
have both exhibited strong commitments to sustainability, having developed
specific sustainability functions within their agencies. Both sustainability efforts
include elements to promote local clean energy adoption.
The Cities of Austin and San Antonio – both of which have their own municipal
utilities (Austin Energy and CPS Energy, respectively) – have implemented policies that have led to broad adoption of clean energy. Supportive policies have
included strong Renewable Portfolio Standards (50% by 2020 with 200 MW of
solar and 65% by 2025 for Austin Energy, and 20% by 2020 for CPS Energy), net
metering (CPS Energy) and the Value of Solar program (Austin Energy), solar thermal and energy efficiency rebate programs (Austin Energy was the first in Texas
to offer a solar rebate), and green power purchasing options (primarily wind,
but may soon include solar).142 And, to promote green building, Austin Energy
created the first green building program in the U.S. in 1990, which utilizes its own
rating system which informs local building code changes.143
The City of San Antonio has taken an economic development approach to
sustainability. In 2009, the city developed a sustainability plan, Mission Verde:
Building a 21st Century Economy, outlining the city’s priority and focus areas
in energy infrastructure, clean and green technology development, sustainable buildings, transportation and land use, community outreach, and “Leading
by Example.” Each of these focus areas was associated with specific near-term
actions, including conducting feasibility studies, market assessments, outreach
strategies, launching pilot programs, and developing new green building codes.
The economic approach to sustainability stressed the need to invest in clean
energy, promote distributed power and clean energy infrastructure, attract clean
technology companies and enhance the growth of green jobs.
San Antonio’s first Chief Sustainability Officer, Douglas Melnick, was hired in
March of 2014 to lead the charge in implementing the mission of the Office of
Sustainability. Among a variety of other sustainability action areas, the city has
invested time and resources into green building (low-cost energy audits, financing for energy efficiency retrofits), energy efficient lighting (lighting audits and
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financing for small businesses’ lighting retrofits), solar (policy and processes
related to soft costs), and electric vehicles (for the city fleet). The city has also
established a committee of citizens to provide guidance on environmental policy
and programs to the city council, as well as a Sustainability Task Force to advise
the Office of Environmental Policy on a variety of clean energy and other sustainability policy and/or projects.144 Some example programs include:
• Better Buildings: A U.S. Department of Energy-funded program to assist
residents and businesses with low-cost energy audits, rebates and financing
options for energy efficiency upgrades. Administered by CPS Energy.
• City Lights: A U.S. Department of Energy-funded program to provide
resources and support to small business for lighting audits and upgrades.
The City of Austin also has an Office of Sustainability, which includes a Climate
Program working to mitigate climate change and address impacts. A climate protection plan was developed in 2007 and updated in 2012, and included a large
number of very aggressive sustainability goals that are driving clean energy
adoption within the greater Austin area served by Austin Energy, including:
• 100% renewable energy for city facilities by 2012145 (reached in 2011)
• Net-zero GHG emissions community-wide by 2050146
• 35% of all energy from renewables by 2020 (including 200 MW from solar, 100
MW of which should be local)
• Power plant GHG emissions reduction of 20% from 2005 levels by 2020
• Carbon neutral city fleet by 2020
• All new single-family homes to be net-zero energy capable by 2015
• New construction energy efficiency increased 75% by 2015147
• Save 800 MW through energy efficiency and demand reduction by 2020
In 2011, Austin became the largest U.S. city to reach its goal of 100% renewable
energy for government facilities.148 But despite its many successes, the City of
Austin continues to challenge itself to do better. In March 2014, the Austin City
Council appointed a Generation Resource Planning Task Force to develop a set
of recommendations for updating the Generation Resource and Climate Action
Plan.149 The Council was presented with the final recommendations in July
2014,150 and subsequently drafted and passed a resolution including those recommendations.151 In response to this resolution, in October 2014, Austin Energy
submitted the following recommendations to the Austin City Council, which
would further increase the city’s clean energy goals:152
• 50% of all energy generation come from renewable sources by 2025
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• 75% carbon-free power by 2025
• Power plant GHG emissions reduction of 20% below 2005 by 2020
• The addition of 500 MW of solar, 375 MW of wind, 500 MW natural gas
• An additional 800 MW reduction in peak demand by 2020 (through energy
efficiency and demand-side management )
• Maintaining relatively low rates (less than the state average) and capping rate
increases at 2% per year
In order to reach these aggressive goals, Austin has conducted a significant
amount of community outreach (e.g., airport kiosk) and has provided tools
(such as a carbon calculator developed in 2010), green building incentives (e.g.,
Performance Modeling Incentive to offset whole-building retrofit costs), award
and recognition programs (e.g., Austin Green Business leaders program) to help
promote reductions. They also coordinate the sharing of best practices and information among regional sustainability leaders in El Paso, Dallas, Houston, and San
Antonio.153
The Cities of Austin and San Antonio also collaborated with one another, as well
as the City of Houston, on a $300,000 U.S. Department of Energy SunShot grant
(Rooftop Solar Challenge) to address the ‘soft costs’ of solar PV systems (customer
acquisition, permitting, inspection, installation and interconnection), implement
standards and streamlines processes, and establish solar financing options, codes
and policies that promote solar adoption.154
Additionally, other cities in the region, such as the City of San Marcos, have
established local sustainability plans that include efforts in energy efficiency and
renewable energy deployment for city facilities, and implementation of incentive
and rebate programs for residents and businesses (e.g., San Marcos’ Distributed
Generation Rebate Program for residential and commercial energy customers,
and Energy Efficient Home Rebate Program).155

Renewable Energy and Access to Green Power
Austin showcased strong leadership in 2011 when its utility entered into the
largest solar PPA (30 MW) of any U.S. municipal utility at the time, helping the city
reach its goal of 100% renewable energy for city facilities.156 At the end of 2013,
San Antonio and Austin ranked 6th (at 84 MW) and 8th (at 43 MW, including solar
installed outside city limits) in the country, respectively, for total installed solar
capacity.157 By procuring large amounts of solar power at competitive prices,
these utilities are able to pass along a greener energy mix to their customers.
Twenty-three percent of Austin Energy’s generation is from renewable sources,
and just over 20% of San Antonio’s utility, CPS Energy’s, is as well.158,159,160 In contrast to these municipal utilities in cities with aggressive clean energy goals, the
energy mix within ERCOT as a whole is only 11 percent from renewable sources.161
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Austin Energy and CPS Energy’s clean energy mixes are in part due to large (and
continued) investments in solar and wind generation. Austin Energy recently
(in May 2014) signed a contract for 150 MW of additional solar power in West
Texas to serve their customers. This solar PV power plant will be five times larger
than their Webberville system, which itself is one of the largest in Texas.162 CPS
Energy, which already has 89 MW of solar, currently has an agreement in place
for the development of a whopping 350 MW.163
These action-oriented utilities not only driving investments in utility-scale solar,
but also adoption in the residential and commercial sectors by offering incentives for installing solar PV and solar thermal systems. While Austin Energy does
not have a net metering program, per se, it pays customers the Value of Solar.
Through this mechanism, customers pay 100% of their consumption whether it’s
served by solar or not, and are given a credit on their bill (now 10.7 cents, with
the amount adjusted annually) based on the pre-determined value of solar.164

Creating a Thriving Clean Energy Cluster
Other key drivers of clean energy adoption in the Austin-San Antonio Corridor
are research and economic development efforts that create a thriving clean
energy cluster. This was an important point in the rationale for San Antonio’s
economic development approach to sustainability actions within its community.
The aggregation of clean energy companies (over 200 in the greater Austin area
alone165) within the region leads to research and development, and ultimately
local deployment.
Supporting small, growing clean energy companies is an important factor in
creating a thriving industry cluster. Austin has been named as the top U.S. city
for cleantech incubation,22 a status highly affected by the work of the University
of Texas at Austin’s IC2 Institute, Austin Technology Incubator’s Clean Energy
Incubator (the first of its kind in the country), which works with cleantech companies to help them grow, develop and thrive.166
The first chamber of commerce for green businesses in Texas, the Green Business
Network, was formed in 2008. It was aimed at growing the number of green
businesses in the state, accelerating sustainable business practices and fostering collaboration between local businesses and environmental organizations.167
More recently, the Greater Austin Chamber of Commerce launched a clean
energy effort as part of a major, 5-year regional economic development initiative
for the greater Austin area (including cities as south as San Marcos, but not as far
as San Antonio). The Clean Energy Council developed through this effort is working to support the local clean energy industry by promoting implementation,
supporting appropriate policies, fostering collaboration and through external
communication of the region’s robust (and growing) clean energy economy.
22. Ranked by SustainLane. Source: Austin Chamber of Commerce website.
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In addition to clean energy companies, the region is home to a vibrant research
community. At the University of Texas at Austin there are several research groups
that are providing insights and innovations in clean energy, and feeding into
the clean energy startup community. One program in particular that was led
by the University of Texas at Austin, the Pecan Street Research Institute, led to a
significant amount of clean energy adoption. The Institute is a highly successful
public-private partnership that received $10 million in American Recovery and
Reinvestment Act (ARRA) funds in 2009, then raised an additional $20 million in order to convert an entire neighborhood into a clean energy showcase.
The program provided an incentive to homeowners in one particular housing
development to purchase electric vehicles and other clean energy technologies
and activities (e.g., new appliances, demand response, solar, energy storage).
In exchange, the homeowners had to allow the research institute to monitor
their energy use in real time. This granular energy use data is then used to study
behavior and the impact of various applications on the local grid. The institute
also studied community-scale applications such as energy storage software for
balancing the load of the entire community.
The Pecan Street effort began in Austin’s Mueller community at over 200 homes,
but has since expanded to other regions throughout Texas, California and
Colorado. The program now consists of over 1200 homes, 200 of which have
installed solar panels and 70 of which drive EVs.168 According to Andrea Ricaurte,
Executive Director of CleanTX (an industry association for clean energy companies and professionals in central Texas), “they collect more energy data than a
utility does for three million customers.”169 The data from Pecan Street has gained
national attention, and was recently covered by Time Magazine quoting the U.S.
Secretary of Energy commenting on how aggressive the energy data collection
is.170 As of fall 2014, the research network for data collection includes over 1200
residences, disaggregated electricity use data, smart meter data (water and gas),
rooftop solar and EV charging stations, emerging technologies and a mobile
app.171 This public-private consortium model illustrates the power of collaboration in achieving meaningful, tangible results.

Electric Vehicles and EV Infrastructure
While limited data exists on the number of electric vehicles registered in the
Austin-San Antonio Corridor (and Texas, for that matter, aside from the 400
Teslas purchased there172),173 it is known that the region has a relatively high
market penetration with annual growth of over 300% in Austin.174 Additionally,
the regions hosts over 600 electric vehicle chargepoints (see table), over 70%
of which are located in Austin175 – a city that was designated as one of the
most EV-ready in the country by the national Electric Drive Transportation
Association.176 This high rate of EV adoption is partly due to the culture of the
community in the region, utility rebates, research efforts such as Pecan Street,
regional planning efforts such as the Texas River Cities Plug-In Electric Vehicle
Initiative (infrastructure readiness planning, education and outreach throughout
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the Austin-San Antonio Corridor, an initiative of Austin Energy funded by the U.S.
Department of Energy),177 and public-private partnerships like the Central Texas
Fuel Independence Project (outreach and advocacy effort for EVs and natural
gas vehicles, funded by a grant from Austin Energy and the U.S. Department of
Energy).178
Table 18: Public Electric Vehicle Charging Stations, Outlets, and Outlets per 1000 People, by Region and Province

Electric Vehicle Fueling
Stations / Outlets

Electric Vehicle Outlets
per 1,000 people

1,958 / 5,868
238 / 901

0.15
0.31

547 / 1,473
108 / 443
60 / 187
228 / 646

0.06
0.24
0.08
0.15

228/ 646

0.10

CA
Silicon Valley*
TX
Greater Austin Region*
Greater San Antonio Region*
Combined: Austin-San Antonio Corridor*
MA
Jiangsu Province

26 / unknown

0.001**

Zhejiang Province

78 / unknown

0.0006**

*Silicon Valley data includes Santa Clara Counties, California. The Austin-San Antonio Corridor data includes the greater
Austin Region (Bastrop, Caldwell, Hays, Travis, and Williamson Counties, plus Fort Hood and the City of Temple) and the
Greater San Antonio Region (Collin, Dallas, Denton, Ellis, Johnson, Kaufman, Parker, Rockwall, Tarrant and Wise Counties,
plus the cities of Dallas and Ft. Worth).
**Based on the number of charging stations (not outlets)
Sources: U.S. data are from the U.S. Department of Energy Alternative Fuels Data Center, as of November 14, 2014.179
China data is from Optony Inc.23

Austin Energy has played a huge role in promoting regional EV adoption, with
a demonstrated commitment to outreach and smart EV-grid integration. In
addition to the unprecedented infrastructure planning effort though the aforementioned Texas River Cities Plug-In Electric Vehicle Initiative (TRC), the utility
provides a rebate of up to $1,500 to install an EV charging station, and operates
a “Plug-In Everywhere Network” with over 170 Chargepoint charging stations
throughout the region, available for use via subscription.180 Austin Energy was
also a founding member of the Pecan Street Research Institute, which helped
deploy at least 70 EVs (if not more) via an incredibly attractive program that
matched the federal $7,500 incentive, essentially cutting the price of an EV in
half.181,182
In San Antonio, CPS Energy has also demonstrated a commitment to promoting
EV adoption. Like Austin Energy, CPS Energy has network of EV charging stations (>100) around the city.183 It also funded the development of an EV market
penetration plan at the University of Texas at Austin, which was integrated into
the TRC initiative.184

23. Research by Optony Inc., of publicly-available information from a variety of sources. September 2014. Data is for 2013.
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Best Practices Promoting Clean Energy Adoption in the AustinSan Antonio Corridor
1. Local Government Leadership
The key driver of clean energy adoption in the Austin-San Antonio Corridor has
been local government leadership. Austin and San Antonio, in particular, have
driven clean energy adoption through a combination of policies and programs
such as aggressive renewable energy and energy efficiency/demand reduction
goals, rebate and incentive programs for distributed generation and electric
vehicles/charging stations, and setting stringent green building requirements.
2. Creation of a Clean Energy Industry Cluster
Where there are more clean energy companies, there tends to be more adoption.
The City of San Antonio took an economic development approach to sustainability actions, which has been highly successful. The City of Austin is a leader in
cleantech research and incubation, and supporting the growth of clean energy
companies. By creating an ecosystem of clean energy innovation, the region is
indirectly promoting adoption.
3. Public-Private Partnerships & Driving Understanding of Grid Impacts
Public-private partnerships such as Pecan Street can have a significant impact on
the deployment of a variety of clean energy technologies such as solar, energy
storage, and EVs, and can also affect behavioral change by employing region- or
community-specific strategies. In the case of Pecan Street, the effort will drive a
greater understanding of the grid impacts on clean energy adoption, which will
provide global benefits.

Key Challenges and Opportunities for Clean Energy
Adoption
• Cultural Challenges in Parts of the State: The deployment of renewable
energy generation in any region is highly dependent on the culture of the
population – how receptive they are to utilizing green energy, how interested
they are in environmentally-friendly practices, etc. According to the interviewees for this report, Texans in general are not driven by environmental benefits
of renewable energy, but rather economic ones. They also value independence, so are generally interested in generating their own power if they will
see a financial return on their investment. In cities like Austin and San Antonio,
among others, the culture of the population and local government leaders
is very different from the rest of Texas. The interest in environmental aspects
of clean energy in those areas has been called “a local phenomenon” and a
primary driver for adoption.
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• Price Competition: Coal and natural gas are cheap and abundant in Texas, and
so clean energy must compete. As scale has increased and the cost of hardware has decreased, renewable energy has become much more cost effective
and, with the availability of federal incentives, has been able to compete with
other resources.
• Best Renewable Resources Not Near Load Centers: The best solar and
wind resources in Texas are not necessarily in the load centers, so a significant
amount of transmission capacity is needed to transport the electricity. Texas
accomplished significant upgrades to their transmission system in 2008-2014
through the Competitive Renewable Energy Zone (CREZ) program, led by the
Public Utility Commission.
• Land Rights: The extensive transmission upgrades that were just completed in
Texas required dealing with land rights issues. The lines needed to be located
on various people’s land, which posed a challenge that took time to resolve.
• Population Growth: The population in Texas’ city centers, especially Austin
and other cities along the I-35 Corridor, is growing rapidly. Rapid population
growth is increasing the need for electricity in those areas, which is limited
by transmission capacity. Transmission capacity in Texas was significantly
improved through the CREZ program. And, population growth in cities like
Austin is driving additional investments in wind and solar energy.
• Lack of State-Level Incentives and Aggressive Renewable Energy Goals:
Texas does not offer a significant number of clean energy incentives other
than corporate tax credits, wind energy company tax exemptions, and several
funding incentives for clean energy companies that relocate to the state. And,
the state’s Renewable Portfolio Standard was not aggressive enough to make
a significant impact, relative to other states, with respect to renewable energy
deployment. Cities such as Austin and San Antonio therefore set their own RPS
targets, and have succeeded in their clean energy leadership.
• No Net Metering: Traditional net metering does not exist in Texas except in
select locations. Because of this, there is a disincentive for end-use customers
to install solar systems because they may not be adequately compensated for
power generated onsite that is fed back onto the grid.

SPOTLIGHT: Austin Energy
Austin Energy, the municipal utility of the City of Austin, is a national leader
in the promotion of clean energy adoption with some of the most aggressive
renewable energy targets of any municipal utility in the country. As such, the city
has been ranked high among national reports for clean energy leadership and
deployment. In 2014, the city was ranked 8th in the country for total installed
solar capacity by Environment California,185 6th out of the largest 34 U.S. cities
for energy efficiency by the American Council for an Energy-Efficient Economy,186
and 9th among all U.S. cities for cleantech leadership by CleanEdge.187 For the
latter, Austin was the only city among the top ten for that was not located in
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a top ten state, illustrating the city’s leadership among Texas municipalities.
Furthermore, in 2011 Austin became the largest U.S. city to set a 100% renewable
energy goal for government facilities,188 and entered into the largest solar PPA of
any U.S. municipal utility at the time.189 As a result of successful renewable energy
procurement, Austin Energy also sells more green power than any other utility
across the State of Texas.190
The utility’s success is due in large part to the leadership of Austin’s local government staff and elected officials, who established aggressive renewable energy
and greenhouse gas emissions reduction goals. The city has also set a goal of
zero net energy for their community by 2050, which they will reach through
transformation of the energy and transportation sectors, as well as other sustainability actions city-wide.191 Additionally, the culture of the Austin community is,
for the most part, highly supportive of sustainability and clean energy solutions,
and thus more likely to participate in Austin Energy’s clean energy and energy
efficiency programs.
In addition to the environmental goals that Austin Energy is enabling the community to achieve, it is also a source of employment for over 1600 of the region’s
residents, and a highly profitable entity. The utility is entirely funded by sales revenue, and transfers $100 million each year into the City of Austin’s general fund.192

About Austin Energy
Austin Energy was established in 1895 by the City of Austin, Texas. It is now the
8th largest municipal utility in the country, serving more than one million residents throughout the greater Austin region (437 square miles), including the City
of Austin itself, several other cities, as well as unincorporated portions of Travis
County, and part of Williamson County.
Figure 11: Map of the Austin Energy Service Area

Source: Austin Energy
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Table 19: Austin Energy At-A-Glance

Customers Served
Residential

376,614

Commercial

44,006

Industrial

82

Other

1,668

Total

422,370

Peak Demand Records
Summer

2,714 MW

Winter

2,195 MW

Generation Capacity
Natural Gas

1497 MW

Coal

602 MW

Nuclear

436 MW

Biomass (Wood Chip & Landfill)

112 MW

Solar

30 MW

Wind

851 MW

Other

5 MW

Total

3,532 MW

Energy by Fuel Type (FY 2013)
Coal

25.9%

Natural Gas

15.7%

Nuclear

22.8%

Renewables

20.7%

Purchased Power

14.9%

Annual Operating Budget (FY 2014 Approved)

$1.28 billion

General Fund Transfer (Approved for 2014)

$105 million

Average Outage Frequency

<1 per customer per year

Total Employees (2014)

1,673 FTE

Total Energy Sales (FY 2012)

12.72 billion kWh

Source: Austin Energy.24

Green Energy Procurement
Austin Energy is one of the few Texas utilities that purchase a significant amount
of wind power, accounting for 851 out of the 13,000 MW of wind capacity
installed throughout the entire state in 2014. The utility began purchasing wind
power in the 1990’s from the first commercial plant in Texas. Since then, they
have continued to procure renewable power and provide green energy options
24. Reproduced from tables on Austin Energy’s website. Accessed October 2014. http://austinenergy.com
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to their customers. In 1999, the Austin City Council set a Renewable Portfolio
Standard (RPS), which was increased in 2007, 2010 and again in 2014 to a more
aggressive target of 50% by 2020 (and 65% by 2025), with 200 MW from solar
(100 MW local, including 50 MW customer-owned). In 2012, Austin Energy
commissioned the 30 MW Webberville Solar Project – the largest solar plant in
the country at that time.193 More recently, in May 2014, the utility announced a
contract for (again) the largest solar plant in Texas, at 150 MW. The energy price
for this long-term PPA is less than five cents per kilowatt,194 making it some of
the cheapest utility-scale solar energy in the nation.195 This price was obtained
through a 50-200 MW RFP, which showed that prices decreased significantly
when contracting for greater amounts of energy. Through this 150 MW contract,
Austin Energy showed that purchasing clean energy is not just good for the environment, but also good from an economic perspective and for risk mitigation
as well. Austin Energy Project Manager Leslie Libby said “This Power Purchase
Agreement shows that Austin can achieve its solar goals and keep rates in line
with affordability goals.”
As of October 2014, over 20% of Austin Energy’s portfolio is from renewable
sources – a percentage that will increase significantly once the 150 MW project
comes online. The utility is currently offering a green power purchasing option to
its customers,

Clean Energy Programs
Austin Energy has worked to promote clean energy adoption and energy efficiency through a wide variety of programs. The following are some examples:
• Solar Rebate and Incentives: Austin Energy was the first in Texas to offer a
solar rebate. The program now offers rebates and incentives to residents and
businesses, such as a $1.10/W rebate for residential installations (serves as a
primary driver for most systems).196
• Value of Solar: In lieu of traditional net metering, Austin Energy provides
customers with a Value of Solar credit. Through this program, customers pay
for 100% of their consumption, and are credited for solar power generation
according to the Value of Solar, which is currently 10.7 cents per kWh).197
• Green Building Program: Austin Energy created the first green building
program in the U.S. in 1990, the Austin Energy Green Building Program. The
program provides information and resources for commercial and residential
green building, which utilizes its own rating system which informs local building code changes.
• Energy Efficiency and Demand Response: Austin Energy has a goal of 800
MW reductions through demand-side management and energy efficiency
(35% of which was achieved by the end of FY 2011). In 2008, the City passed
an ordinance requiring energy efficiency audits of single-family residences
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prior to sale, audits for multi-family properties more than ten years old, and
establishing new reporting requirements for commercial buildings.198 The
utility now provides an $85 rebate for converting to a smart (internet-enabled)
thermostat, and $50 for recycling old refrigerators and freezers in addition
to providing resources and loans for energy efficiency measures through the
PowerSaver Program.199,200
• Green Power Purchasing Options: Austin Energy provides the GreenChoice
wind energy purchasing option to its customers. This program used to be a
10-year option to purchase wind energy in batches from various PPAs, but
now it’s offered through a PennyPlus adder where each customer pays an
additional penny per kWh on their bill. The utility is working on creating community solar options and hopes to offer a solar choice to customers soon.201
• Electric Vehicles: Austin energy provides rebates for residential and business
EV charging stations, and also provides other EV resources to the community
such as trainings on incentives and rebates for auto-dealer employees and a
list of qualified charging station installers.
In addition to these programs, the City of Austin and Austin Energy have established goals and engaged in initiatives to lead by example. The City of Austin
has set a carbon neutral goal for its facilities, fleets and operations by 2020. In an
effort to reduce energy use and lead by example, the utility has (among other
initiatives) automated 56,000 of their streetlights, converting 13,000 of them to
LEDs.202 And, in 2011, Austin installed solar PV systems on four municipal facilities,
and became the largest U.S. city to power all of its facilities through renewable
energy.203

Best Practices
Austin Energy and the City of Austin’s success in promoting clean energy
throughout the region has been due to a variety of initiatives, programs and
addition factors, including the following:
• Setting aggressive goals at the city level for renewable energy (35% by 2020
with 200 MW of solar with at least 100 MW local solar; zero net energy for the
community by 2050), green building (increase energy efficiency in new construction by 75% by 2015), and greenhouse gas reductions (20% below 2005
levels by 2020 for all power plants).
• Providing incentive and rebate programs to customers, helping to promote
customer-sited renewable energy deployments, electric vehicle adoption,
energy efficiency measures and peak demand reduction
• Procuring renewable energy via long-term contracts to provide price certainty
and help mitigate risks
• Providing green power products to customers
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• Purchasing renewable energy in bulk to lower costs, making renewables more
cost-competitive with other generation sources
• Adequately compensating customers for the value of the energy that is fed
back into the grid by customer-sited systems
• Strong city leadership through municipal energy efficiency and renewable
energy adoption
• Leading by example by reducing energy use of Austin Energy’s infrastructure

Interviewees
• David Smithson, Analyst, Infrastructure Policy Group, Public Utility Commission
of Texas
• Leslie Libby, Project Manager, Austin Energy
• Russel Smith, Executive Director, Texas Renewable Energy Industries
Association
• Yael Glazer, Ph.D. Student, Webber Energy Group, University of Texas at Austin
• Pam Groce, Program Manager, Texas State Energy Conservation Officer (SECO)
• Andrea Ricaurte, Executive Director, CleanTX

4.3 The Greater Boston Region, State of
Massachusetts
About the Region
Geography and Demographics
For the purposes of this case study, the “Greater Boston Region” is defined as
the City of Boston and surrounding area, including seven counties: Worcester,
Middlesex, Essex, Norfolk, Bristol, Plymouth, and Suffolk. The region as defined
is approximately 4,500 square miles (11,650 sq. km.), and includes more than
two million households and nearly a half million businesses.204 This area has
the greatest concentration of renewable energy installations in the state, and
encompasses the majority of Massachusetts cities (26 out of 32) participating in
the U.S. Mayors Climate Protection Agreement. However, because relatively little
data on clean energy policies, programs or implementation exist on a regional
(sub-state and multi-city) level, this case study focuses on state-level clean
energy implementation with a spotlight section on the City of Boston.
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Figure 12: Seven-County region, referred to in this report as the “Greater Boston Region”

Table 20: Demographics of the State of Massachusetts and Greater Boston Region, as defined

Counties
Cities & Towns

State of Massachusetts

Greater Boston
Region, as defined

14

7

351

227

Population

6,547,629

5,480,873

Land Area

7,800 square miles

4,488 square miles

2,804,206

2,258,779

596,790

496,490

Housing Units
Companies

Sources: U.S. Census Bureau, Census 2010, 2008-2012 American Community Survey 5-Year Estimates, and 2007 Survey of
Business Owners; Secretary of the Commonwealth of Massachusetts

In addition to the residential and business population of the state and region,
there are a number of other clean energy stakeholder groups, including state
departments, utilities, program administrators, and regional planning organizations among others (see Appendix).

State Energy Policy and Impact on Clean Energy
Adoption
Clean Energy Goals & Policy Foundation
The State of Massachusetts is making great strides in several areas of clean
energy adoption through a combination of policies and programs that promote
energy generation from renewable sources such as solar photovoltaics, wind
and landfill gas, as well as robust energy efficiency programs. Massachusetts is
among the top states in the U.S. in terms of strong state-level policies regarding renewable energy, including a net metering policy that allows for full
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compensation for energy generation and a virtual net metering policy that facilitates generation where it makes the most sense geographically, supporting the
concept and implementation of shared renewables within load zones.
The policy foundation for clean energy goals and programs on the state-level
in Massachusetts was largely established through four key pieces of legislation:
the Electric Restructuring Act (1997), Executive Order 484 – Leading By Example
(2007), the Green Communities Act (2008), and the Global Warming Solutions
Act (2008).
Table 21: Timeline of Key Massachusetts Clean Energy Policies

Legislation/Policy

72

Year
Implemented

Key Implications

Electric Restructuring
Act

1997

Changed the way customers connect to electricity suppliers, and set forth an appropriate
regulatory framework for the newly structured electricity industry. Unbundled electric
service (separated generation, transmission
and distribution) and opened generation up
to competitive suppliers, and established rate
schedules for demand side management and
renewables charges. Established the original
Renewable Portfolio Standard, which was
implemented starting in 2003.205

Executive Order 484 –
Leading By Example

2007

Required state buildings to reduce energy
consumption 20% by 2012 and 35% by 2020;
reduce GHG emissions 25% by FY2012, 40%
by 2020 and 80% by 2050; purchase 15% of
agency electricity from renewable sources by
2012 and 30% by 2020; established energy
and water conservation policies, and that all
new construction over 20,000 square feet meet
LEED standards.

Green Communities Act

2008

Decoupled utility rates from profits; prioritized
energy efficiency; added a number of classes
to RPS program; created a solar carve-out, and
added an Alternative Portfolio Standard (APS);
increased the net metering cap from 60 kW
to 2 MW; changed the value of net metering
credits to near retail rates; created the ability for
customers to allocate credits. The net economic
benefits of the Act have been estimated at $1.2
billion and 16,000 new jobs by the year 2025.206

Global Warming
Solutions Act

2008

Set commitments and created a framework for
reducing greenhouse gas emissions; required
the establishment of reporting requirements,
establishing baseline emissions, developing
projections and emissions reduction targets,
and examine adaptation strategies.
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Stemming from these key pieces of legislation, the state has set lofty goals for
renewable energy generation (set at 9% in 2014 for new generation, “class I”
renewables, increasing 1% per year), GHG emissions reductions from all sectors (25% by 2020 and 80% by 2050), and alternative energy sources such
as co-generation and flywheel storage (at 3% in 2014, increasing 0.25% per
year).207 Furthermore, by Executive Order, the state’s own facilities are required
to “lead by example” and implement renewable energy, green building, energy
efficiency and conservation measures. The Leading By Example program also
provides funding for public agency pilot programs, recognition for significant
environment and energy achievements, and provides resources relating to environmental compliance, best practices, and recommendations.208

Key State-Level Policies Promoting Clean Energy Adoption
The most impactful policies and programs in the state/region for promoting
clean energy adoption include the Global Warming Solutions Act committing
the Commonwealth to greenhouse gas emission reductions, various elements
of the Green Communities Act, including the Renewable Portfolio Standard
and Solar Carve-Out, the Green Communities Designation and Grant Program,
the Executive Order to ‘lead by example’, structure of the Net Metering policies
adopted by the Department of Public Utilities, the Solarize Massachusetts program for residential solar installations, and the utility energy efficiency program,
MassSAVE.
Additionally, while the State of Massachusetts has employed many ways to
reduce energy consumption from traditional, fossil fuel generation, it has
recognized energy efficiency as the easiest, least expensive and most effective approach. The fact that the state has deemed energy efficiency their “first
fuel”, prioritizing efficiency measures above energy generation209 guides policy
decision-making and sets a value-guided approach to energy policy and program design.
1. Renewable Portfolio Standard
One of the most impactful policies driving cleantech adoption in Massachusetts
has been the Renewable Portfolio Standard (RPS), which was established through
electric industry restructuring in 1998 and put into regulation in 2002. While
more than half of all U.S. states have Renewable Portfolio Standards in place,
Massachusetts is unusual in that the state did not define a single terminal year.
This is illustrative of the state’s commitment to continuing expansion of renewable capacity.
Originally implemented in 2003 (at 1%, increasing 0.5% per year until 2009 and
1% per year thereafter), Massachusetts was one of the first states in the country
to set forth an RPS requiring all of the state’s retail electricity suppliers (all but the
municipal utilities) to meet certain targets for renewable energy to supply their
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retail electricity customers. The current RPS, as signed into law through the Green
Communities Act of 2008, is set at 9% for new generation, “class I” renewables,
increasing 1% per year after 2014 (adds up to 15% by 2020), with additional
requirements for other classes as defined in the law. The majority of the RPS is
currently from wind, landfill gas and biomass,210 but the state Office Executive
of Energy and Environmental Affairs anticipates that future implementation of
anaerobic digesters utilizing food and agricultural waste, as well as wastewater,
will make a significant contribution to meeting RPS goals in the coming years.211
In 2009, the Alternative Energy Portfolio Standard (APS) was passed, complementing the RPS by creating requirements for other clean technologies that
are non-renewable, including certain types of electricity storage and Combined
Heat & Power (CHP) among others. The APS was originally set at 1% of all retail
electricity, and was set to increase 0.5% for the first six years and 0.25% each year
after that.
While the state has an aggressive RPS in place, the standard only applies to retail
sales to loads in regulated distribution company territories (by the distribution
company or by competitive suppliers), leaving approximately 20% of the service
covered by Municipal Light Districts unaffected. Those municipal utilities have
the option of opting-into the state RPS, but only a few have chosen that route.212
In 2014, six years after the Green Communities Act was passed, an independent
research group estimated the net economic benefits of the Act itself at $1.2 billion and 16,000 new jobs by the year 2025.213 According to a Massachusetts state
Housing and Economic Development (EOHED) and Energy and Environmental
Affairs (EOEEA) analysis, the economic benefits of the RPS alone was estimated at
$328 million for 2012, primarily attributed to reduced wholesale electricity prices
using a $50/MWh benefit ratio.214 In total, there are 88,372 green jobs within the
state, 28,000 of which were created in the last four years. A total of 100,000 green
jobs are expected by 2015.215
2. Solar Incentive and Rebate Programs
In 2010, an RPS solar ‘carve-out’ was established, providing a market-based incentive for solar installations as well as creating a market for Solar Renewable Energy
Certificates (SREC). Phase One (SREC I) of the Solar-Carve Out program was
launched in 2010, with a goal of 400 MW of installed solar.216 It met its goal years
in advance of when it was expected to, with over 600 MW installed before Phase
One was closed. The solar market in Massachusetts is made up of a diverse range
of installations including a very large numbers of residential and small commercial installations, but a majority of total installed capacity in large mega-watt
sized projects. So, in 2014, the Department of Energy Resources (DOER) under
the second phase, SREC-II program, instituted a ‘managed growth’ approach to
curtail the unfettered growth of megawatt scale Greenfield project, while creating an ‘SREC Factor’ to create greater incentive for projects on roofs, behind the
meter, on landfills and brownfields, and serving low income offtakers.217
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To incentivize residential and commercial solar installations, the Massachusetts
Clean Energy Center (MassCEC) with the DOER Green Communities Division
has implemented several rounds of a Solarize Massachusetts campaign, as well
as the Commonwealth Solar II rebate program for installations under 15 kW in
Investor Owned Utility (IOU) and participating municipal utility territories. The
Commonwealth Solar II program is run quarterly on a first-come-first-served
basis for each block of funding, which is scheduled to phase out by the end of
2014. DOER will correspondingly launch a residential solar loan program that will
take the place of the Commonwealth Solar II rebate program.218
Solarize Massachusetts, a grassroots community outreach campaign coupled
with a group purchasing model, was modeled after the successful Portland,
Oregon Solarize program. Participating communities work with MassCEC and a
technical advisor to select an installer and design an outreach campaign, then
the installer provides discounted pricing based on the number of participants
who sign up (i.e., more participants mean lower prices). In the 2012 program,
MassCEC found that the economies of scale for the 17 participating towns were,
on average, approximately 20% below standard vendor pricing. In the first round
of the 2013 program, the average savings was about 18%.219
Between 2011 and 2013, Solarize Massachusetts (“Solarize Mass”), a partnership between the MassCEC and DOER that couples community outreach and
education efforts with a collaborative solar purchasing model, has led over 2,400
contracts signed for installations of small-scale solar systems on residential and
commercial property across 46 cities and towns, totaling over 15 MW of installed
capacity.220 Solarize Mass alone has nearly doubled the number of small-scale
solar systems in the participating communities, and nearly all communities
participating in both rounds of Solarize Mass reached the highest tier (based on
total number of kW aggregated), thereby decreasing the cost to participating
residents and small businesses to the fullest extent.221
3. Robust Net Metering Policies
One of the most unique attributes of the Massachusetts energy market is the
state’s net metering policies. Unlike many other states, Massachusetts does
not differentiate between “net metering” and “virtual net metering.” The state
Department of Public Utilities allows for a net metering customer to “allocate”
net metering credits222 (e.g., a “Neighborhood Net Metering Facility” can produce
power credited to residential or other customers who reside within the same
neighborhood, or a city/town can purchase net metering credits from electricity
suppliers).223 The net metering policy adopted by the Massachusetts Department
of the Utilities (DPU) allows municipalities to purchase renewable energy net
metering credits up to 10 MW (higher than the 2 MW “private” project cap224) at
below-retail rates (usually at a savings of approximately 3-4 cents/kWh) from
electric suppliers within the same grid that have overproduced and therefore
accumulated these credits. Through this mechanism, called a Net-Metering
Utility Credit Purchase Agreement (NMUCPA), cities and towns can save money
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on electricity and increase their use of renewables, and electric suppliers gain a
guaranteed revenue stream so have an increased ability to get projects financed
while the utilities essentially subsidize the cost.225
Some other important attributes of Massachusetts’ net metering policy include
the fact net metering credits roll over from year to year (they do not expire),
are transferrable (can be allocated to another customer), or can be sold back to
the utility (in some cases for large over-generators). Additionally, the credits are
designed to compensate the energy customer at near retail rates.226,227
There was originally a 3% per utility cap on the total amount of solar energy that
could be interconnected and receive net metering credits within the state. As
the total number of projects expanded, the net metering cap was raised to 6%
with half allocated for private (commercial and residential) projects. The total
number of solar projects coming on line is starting to approach the cap again.
So, because net metering, like the SREC program, is based on generation the two
programs could potentially be combined into one ‘lump incentive’ where the
value per kWh would be better and more consistently defined. This possibility
was examined through a stakeholder process in mid-2014, and the net metering
cap was expanded as part of a July 2014 net metering bill (H.4185) to a 4% of
peak load for private entities and 5% for public agencies.228,229
4. Energy Efficiency
The State of Massachusetts promotes energy efficiency in a variety of ways: leading by example (with public building energy efficiency requirements and the
development of a free web tool for cities and towns to make energy efficiency
decisions), grant and rebate programs, and a requirement for the disclosure of
energy audit information to home buyers.230 Through the work of the Green
Communities Program, participating communities agree to reduce energy use
20% within five years and must adopt building stretch codes to help achieve
set goals. The state is also leveraging U.S. Department of Energy funding to
test new innovations in energy efficiency measurement and tracking, such
as thermal imaging techniques. And, low income households are eligible to
receive free home energy audits and weatherization repairs through the state’s
Weatherization Assistance Program (WAP).231
By far, the most important driver of energy efficiency throughout the state has
been electric utility decoupling, through which the state’s utilities are incentivized to promote energy efficiency. Massachusetts’s passage of the Green
Communities Act of 2008 introduced one of the country’s most stringent energy
efficiency resource management standards, requiring electric utilities to prioritize demand reduction strategies over the increase of energy supply through
cost-effective energy efficiency savings. The Act was signed into law by Governor
Deval Patrick, whose leadership and dedication to climate policy has been a
major force behind the state’s achievements to date. Massachusetts encourages
energy utilities to pursue increased energy efficiency by providing a shareholder
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incentive of 5% of energy efficiency program costs for achieving set targets.232
Moreover, by requiring utilities to provide energy efficiency and demand reduction programs for consumers, Massachusetts has succeeded in greatly increasing
energy efficiency on both the supply and demand side. The partnership program,
MassSave, offers free home energy audits (for single-family and multi-family with
fewer than four units), some technology upgrades (e.g., lightbulbs, thermostats,
low-flow shower heads, insulation), and access to resources, as well as residential
and business energy efficiency incentives.233
The Program Administrators (PAs) of MassSave have reported that the energy
efficiency performance of the program was the best in the country in terms of
energy savings percentage of retail sales (2.24% in 2013) for three years in a row,
from 2011-2013.234,235 But while the state is a national leader in energy efficiency,
there is still some room to grow. The Massachusetts Energy Efficiency Advisory
Council found, in 2013, that the PAs overall were performing very well, but concluded that “large variations in performance across the PAs indicate that higher
and more consistent performance statewide is possible if all PAs implement the
best practices” and that “better data will result in better performance” (referring
to “measure- and project-level data”). The report also suggested that there was
significant room for improvement in meeting the Commercial and Industrial sector goals.236
The state Office of Energy and Environmental Affairs expects that the benefit
of the state’s utility-funded 2013-2015 Statewide Three-Year Energy Efficiency
Plans, to residents, business and government agencies will be almost $9 billion,
quadruple the cost of implementation.237 While the state’s energy efficiency
programs are the most expensive ways to address its energy goals, the return
on investment for residential and business energy efficiency programs has
been found to be threefold.238 In 2012, the IOU energy efficiency programs cost
just over $400 million to implement (including incentive payments), but were
projected to provide $1.4 billion in “electric” benefits (not including additional
non-electric benefits such as fossil fuel avoidance). 239

State Energy Market and Regulatory Context
The energy policy and regulatory landscape in Massachusetts is unique, and in
many ways conducive to cleantech adoption. Massachusetts doesn’t have indigenous fossil fuel resources – gas is piped in, coal and oil are imported – so local
generation of renewable energy is attractive. The energy market is decoupled,
and open to competitive suppliers, allowing residents and businesses the option
of purchasing green power. The Independent System Operator (ISO) covers all
of New England, allowing for sourcing of renewable energy from outside the
state. There are a great number of municipal utilities, putting control over power
generation in local hands. And lastly, aggressive and continued legislative action
has moved the state forward with respect to renewable energy and greenhouse
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gas emissions reduction targets, green building, and mechanisms to accomplish
those goals.
Energy load for the state is supplied about half from “basic service” (selling
energy to end-use customers in the state, primarily residential) and about half
through competitive suppliers, which supply energy to a majority of the large
businesses. Many of these retail elective suppliers offer green products through
the voluntary green market, however it remains relatively small.240 The utilities
also offer ‘green’ products, but they are limited in what they consist of and are
above market rates. For this reason, among others, many cities are starting to
take a closer look at municipal aggregation (i.e., aggregating load and procuring
energy for their communities).

State Clean Energy Implementation
Approximately 9% of all electricity consumed in the state of Massachusetts is
from renewables, primarily wind (51.7%), then landfall gas (28.4%), biomass
(12.5%) and solar (3.2%). 241 The state has 664 MW of installed solar capacity (representing 16,347 projects), 242 106 MW of wind resources 243 (with another 539
MW in the queue), 244 and 478 MW of combined heat and power. 245 A significant amount of solar has been deployed throughout the state, and as such the
Governor’s goal of 250 MW by 2017 was met early and subsequently increased to
1.6 GW by 2020. 246
Widespread adoption: Thirty-two out of 351 cities and towns in the state,
including the City of Boston, have signed on to the U.S. Mayors Climate
Protection Agreement, pledging to meet or exceed the greenhouse gas reduction targets set forth in the Kyoto Protocol. 247 One hundred and twenty-three
communities are participating in the state’s Green Communities program, pledging to reduce energy use by 20% within five years among other clean energy
commitments. And, over 130 municipalities have adopted the state’s stretch
energy code, which sets forth more aggressive standards for building energy
efficiency than are required. 248
Solar energy generation is well-dispersed throughout the state of Massachusetts,
with installations in 350 out of 351 Massachusetts cities and towns. 249 More than
120 out of 351 cities and town in the state have solar installed somewhere on
their facilities. 250
State Leadership in Clean Energy: The state has been recognized for its
national leadership in clean energy and energy efficiency. The American Council
for an Energy Efficient Economy ranked Massachusetts #1 in the country for
energy efficiency policies and programs for three years in a row (2011-2013),
and the state ranked high before that.251 In 2013, the Solar Energy Industries
Association (SEIA) ranked Massachusetts 4th based on the amount of solar
capacity installed that year (237 MW) and designated the state a “Solar All-Star.”252
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In 2012, SEIA ranked Massachusetts 3rd in the country for commercial solar
installations and 6th in residential.253 In early 2014, Massachusetts was ranked 4th
in the nation by the U.S. Green Building Council for sustainable building design,
construction and operations with 101 projects certified in 2013 beating frontrunners like California in per capita LEED-certified square footage (2.09 in MA vs.
1.95 in CA).254 Lastly, based on the U.S. Department of Energy tracking system,
the state places 12th in the nation for the greatest number of public alternative
vehicle fueling stations (with 645 charging outlets).255
The city of Boston was ranked 20th in the country for total installed solar capacity in 2013 by Environment California, with 12 MW total. It also ranked 22nd in
terms of Watts per capita (at 19 W/person), in comparison to Portland, Oregon
(ranked 18th at 25 W/person) and San Jose, California (ranked 2nd at 97 W/
person).256 Also in 2013, Sterling Municipal Light District, which is located approximately 10 miles northeast of Worcester in the Town of Sterling, was ranked 1st in
the nation by the Solar Electric Power Association (SEPA) for installed solar capacity per capita, with over 830 watts per person installed – nearly twice as much as
the second runner-up, San Diego Gas & Electric (in southern California) with 461
W/person installed. Furthermore, National Grid, the utility which serves a large
portion of the state’s electricity needs, was ranked 6th in the country in terms of
total megawatts of solar installed (at 111 MW).257
Deployment Successes: In 2013, 100% of all new generation in 2013 was from
solar.258 Also that year, the state met the Governor’s goal of 250 MW of solar
installed by 2017 four years ahead of schedule, so the goal was expanded 1600
MW by 2020.259 From the baseline of 2009, Massachusetts has succeeded in
reducing energy use in its state and city-owned buildings by 11%, putting them
ahead of schedule for meeting the 20% by 2020 goal that the state pledged as
part of the U.S. Department of Energy’s Better Buildings Challenge (through
energy efficiency retrofits). From 2010-2012, Massachusetts’s energy efficiency
efforts yielded a savings of 2,390 gigawatt hours of electricity, enough to power
over 300,000 homes for a year with a greenhouse gas savings of 1.4 million
tons.260 Beyond just solar and energy efficiency, in early 2014 the Massachusetts
Department of Public Utilities approved contracts for the largest renewable
energy procurement in New England, including 12 power purchase agreements
for onshore wind facilities totaling more than 400 MW.261
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Figure 13: Renewable energy generation in Massachusetts by generator type, 2013

Source: Massachusetts Department of Energy Resources (DOER), 2014262

Key Challenges & Opportunities
• Education and awareness: Particularly in promoting residential solar installations, education and awareness of both the technology and incentives are a
significant challenge. The Solarize Massachusetts campaign had a great deal of
success in promoting the program through a ‘grassroots’ outreach campaign.
Through that program, it was found that outreach campaigns must be tailored
to fit each community. Because communities are so different, they choose
different tactics including some combination of media outreach, social media,
lawn signs, flyers, and other efforts.
• Finding a ‘champion’: The presence of a ‘champion’ – someone who is willing and able to take the lead on clean energy initiatives – is a common
thread among communities promoting clean energy implementation.
According to Meg Lusardi, former Director of the State of Massachusetts Green
Communities Division & Acting Commissioner for the Department of Energy
Resources, having a champion in each community, whether an elected official,
town official, volunteer or some combination of each, is what they see making
the biggest difference.
• Nuances in national electrical code implementation: Massachusetts is one
of the only states that have a requirement to implement the national electric
code right away (other states can take 1-2 years). This normally does not pose
a specific challenge; however, the most recent national electric code includes
an obligation for solar photovoltaic systems to include a specific piece of
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equipment, an external disconnect for both a central and micro inverter that is
not available on the market yet. While electrical inspectors in each municipality may choose whether or not to implement this standard, any variations in
processes at the city/town level create process inefficiencies and thus add cost
for installers.263
• Regional collaboration: Regional collaboration is difficult to coordinate but
can be highly impactful. In relation to Massachusetts, one such opportunity
includes the New England Governors’ Conference, which was established specifically to facilitate regional collaboration with a particular interest in energy
issues. Because the Commonwealth of Massachusetts is constrained in its
ability to import large hydropower and other renewable energy due to limited
transmission capacity, a regional collaborate effort to procure clean energy
from within the Northeast and potentially Canada could increase efficiency
and maximize cost savings and a long-term contract for energy at sufficient
quantity and duration may result in enough savings to finance transmission
lines and other necessary infrastructure upgrades.
• Weather: Varying weather patterns and extreme weather events can have
a significant effect on energy use and renewable energy production. Many
communities in Massachusetts were hit hard by Hurricane Sandy, including
the City of Boston itself where the event changed many people’s perspectives
and approaches to building and energy resiliency. Furthermore, it is difficult to
measure the exact impacts of weather on energy use – for example, gasoline
consumption by vehicles is very difficult to weather-normalize. Opportunities
emerging from this challenge could include promotion of increased energy
resiliency efforts, like what’s been done at the Spaulding Rehabilitation
Hospital in Charlestown, Massachusetts.264 These efforts could also include
the promotion of energy storage and deployment of microgrids capable of
islanding.

SPOTLIGHT: The City of Boston’s Leadership in
Sustainability and Clean Energy
The City of Boston is leading the charge for many of the state’s clean energy
programs, and serves as a model for sustainability actions and the promotion
of clean energy solutions. In 2000, the City joined the ICLEI-Local Governments
for Sustainability Cities Climate Protection Campaign, launching its efforts in
sustainability.265 In 2004, the City created an integrated energy management
plan that set forth a strategy to reduce energy use at the ten municipal buildings with the highest load. It became party to the U.S. Mayors Climate Protection
Agreement in 2005, pledging to reduce GHG emissions to meet or exceed the
goal of 7% reduction from 1990 levels by 2012 set forth in the Kyoto Protocol for
the United States.266 By 2008, Boston was ranked the 3rd greenest city in the U.S.
by Popular Science267 and in 2013, the American Council for an Energy Efficient
Economy ranked the City #1 in the country for energy efficiency policies and
programs.268
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Figure 14: City of Boston Sustainability Timeline

Sources: City of Boston website; Jacob Glickel, City of Boston

Much of Boston’s progress in energy efficiency, clean energy and associated
GHG emissions reductions have stemmed from having strong leadership in this
area by way of ex-Mayor Thomas Menino, who issued an Executive Order on
Climate Action 2007 which included 15 sustainability action items. Among the
15, items included setting requirements for the climate action planning process
itself, goals for renewable energy and energy use for city facilities, as well as
establishing a Climate Action Leadership Committee and Community Advisory
Committee to address community emissions goals and reduction plans. It outlined fuel usage reductions for the city fleet, and GHG reductions through the
implementation and encouragement of transportation alternatives. The Order
also set a renewable energy goal for city facilities of 15% of all energy purchased
by 2012, and required that all new city facility construction and major renovation
projects be LEED Silver certified.269 The latter was a compliment to the city’s first
green building requirement, which was passed earlier in 2007, requiring that all
new private development projects over 50,000 square feet be LEED “certifiable”
(i.e., developers have a number of options to pick from in order to meet certain
LEED criteria).270 This was the first time any U.S. city added LEED to its zoning
review process.271
Jacob Glickel, Chief of Staff to Brian Swett in the City’s Office of Environment,
Energy and Open Space, says that the city is “pushing the envelope with the
green building requirements.” In addition to the public and private facility
criteria outlined in the 2007 green building policy and executive order, the City
also adopted a local stretch code after opting into the Massachusetts Green
Communities Act. This stretch code was added to the city building code in 2010,
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requiring new buildings to be 20% more energy efficient than previously prescribed in the state’s energy code.272 Lastly, the 2013 Building Energy Reporting
and Disclosure Ordinance requires that any residential or commercial building
must either be ENERGY STAR certified, show documented energy reductions, or
must otherwise complete an energy audit or retro-commissioning effort every
five years.273
The City’s focus is not just on the community, but also on its own energy use. In
2007, the City examined its own operational energy use and created a Climate
Action Plan (CAP), last updated in 2011 (resulting from a statute to complete
one every three years), which outlines measures for achieving greater levels of
energy efficiency, as well as reductions in greenhouse (GHG) emissions from
transportation, existing facilities and other infrastructure upgrades, and through
green procurement strategies. These measures are intended to guide the City
to achieving its formal GHG emissions reduction target of 7% reduction from
1990 levels by 2012 – which they exceeded by 2% – 25% of 2005 levels by 2020
and 80% by 2050,274 as well as assist in achieving the standards set forth by
Boston’s participation in the state Massachusetts Green Communities program
(20% energy use reduction by 2014). The City also has an energy reduction plan
in place that outlines a process by which it can reduce usage by 20% below
2010 levels by 2015, the achievement of which will be helped by an upcoming
installation of an enterprise energy management system. The plan also set a
40% reduction of energy from streetlights, which will likely be achieved through
further LED streetlight installations (beyond the 40% that have already been converted).275 One of the unique features of the Boston municipal energy reduction
plan is that the monetary savings associated with those reductions are entered
into an energy efficiency fund, which can then be used for further energy reductions measures or capital projects. And furthermore, the departments within the
City are further incentivized to participate in efficiency programs through the
ability to use the utility incentives themselves for their own capital projects (as
opposed to the funds going into a general pool, available to any department).

Example Program: Renew Boston
RenewBoston is a public-private partnership assisting residents and businesses
with energy improvements. The effort is intended to help the city reach its
ambitious energy efficiency, solar deployment, and GHG reduction goals, train
the workforce and create green jobs. The program includes access to expert
resources and incentive information, data, and encouraging participation in the
state utilities’ MassSave program, a free home energy assessment and resource
program.276 In addition to the home energy assessment, the program provides
community members with access to prequalified vendors, discounts on weatherization products, and free energy-saving light bulbs, programmable thermostats,
low-flow shower heads and advanced power strips.
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“The city is
pushing the
envelope with the
green building
requirements.”

As of 2014, Boston had approximately 12 MW of solar installed within city limits.
The solar portion of RenewBoston (RenewBoston Solarize) is aimed at achieving a target of 25 MW of total installed solar capacity by 2015 by reducing ‘soft’
(non-hardware) costs, maximize participation in state-level programs, and
track progress over time. It is a collaborative initiative, supported by the U.S.
Department of Energy’s SunShot initiative involving a variety of local partners,
including a pre-selected solar installer.277 Through the program, Boston residents
receive a free remote solar assessment for their homes, and access to more
affordable rates for purchasing solar power or the solar panels themselves.278 To
assist in tracking and promoting solar adoption within the jurisdiction, the City
created the Boston Solar Map (http://gis.cityofboston.gov/solarboston/), which
will be updated in late 2014 using technology developed at Massachusetts
Institute of Technology.279
The City expects that RenewBoston will have a 65-70% participation rate (percentage of all Boston residents) by 2020.280

Interviewees
• Dwayne Breger, Director, Renewable and Alternative Energy Development,
Massachusetts Department of Energy Resources (DOER)
• Mike Parquette, Comprehensive Planning Manager, Merrimack Valley Planning
Commission
• Dennis DiZoglio, Executive Director, Merrimack Valley Planning Commission
• Jacob Glickel, Chief of Staff, Environment, Energy and Open Space, City of
Boston
• Elizabeth Youngblood, Project Manager, Commonwealth Solar Programs,
Massachusetts Clean Energy Center
• Meg Lusardi, former Director, State of Massachusetts Green Communities
Division & Acting Commissioner, Department of Energy Resources

4.4 China Case Studies: Yangzhou City ( Jiangsu
Province) and Jiaxing City (Zhejiang Province)
Background
Clean Energy Policy and Energy Landscape in China
In China, the national government plays a major role in the landscape of the
electricity industry. Reforms to dismantle the national monopoly created by the
China State Power Corporation took place in 2002, increasing market competition. The new structure created two primary state-owned electric utilities (State
Grid Corporation of China and China Southern Power Grid Company) and the
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five major state-owned power generation companies which each owned less
than 20% of generation assets at that time. It also set up a regulatory authority to
oversee the market and enforce rules.281
At the end of November 2010 there were 3,893 large-scale electricity generation
companies selling power to China’s grid companies, among which the government and private sector own 55.1% and 44.9%, respectively.282 However, despite
increased competition in the generation market, there are no major signals
concerning a potential change in the landscape of power transmission and
distribution industry. The government still has not taken any strong measures in
launching competition in the retail and wholesale markets. The pricing authority
is under the control of the national government.
The two large monopoly companies are in control of the majority of China’s electricity transmission and distribution activities. State Grid Corporation of China
(SGCC) controls over 88.0% of China’s land area and is expected to retail more
than 60.0% of total consumed electricity in China in 2013. Meanwhile, China
Southern Power Grid Company (CSG) covers 10.4% of China’s land area and will
sell an estimated 5.0% of the total consumed power.283
The market is now heavily regulated. Any mandates to increase renewable
energy generation and/or decrease electricity usage are made at the national
level and implemented regionally. China’s national government is now considering opening up the electricity distribution market so that customers will
have more choices to choose their suppliers in the future.284 Meanwhile China is
expected to apply a nationwide quota system to the use of renewable energy in
power generation, named Renewable Energy Quota System (China’s RPS). On the
provincial level, the system will set renewable energy quotas. The quota system
is part of the national renewable energy development goal to encourage active
tapping of local renewable energy. Grid corporations, large power investment
enterprises and local governments will be the main responsible bodies to implement the system.285,286
With relatively little competition in the market and few consumer choices, there
is an incentive to install distributed solar power generation for energy independence in energy shortage events and (in some cases) cost savings, in addition to
reducing transmission needs over long distances. There is no current mechanism
for “community” (shared) solar assets or power purchasing options, and no green
electricity products available on the market. And, while there is no concept of
net metering, per se, distributed energy over-generation can be sold to the grid
at a set price.287
Western China is rich in coal and hydro resources, but the majority of electricity usage is in the eastern provinces. In 2011, the electricity generation mix
of the country as a whole was approximately 69% coal, 22% hydropower, 3%
natural (with natural gas production and pipeline infrastructure increasing), 5%
wind, 2% oil, 1% nuclear, 1% biomass and waste, and 0.2% solar.288 In 2012 and
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2013, renewable energy accounted for approximately 10.6% of the total energy
consumption in China and approximately 20% of electricity production.289,290 The
renewable share of total energy consumption is expected to increase rapidly to
17% by 2040 to meet the country’s growing electricity demands.291
Figure 15: Installed Electricity Capacity by Fuel, 2012 and 2040 Projections

Source: U.S. Energy Information Administration, China Analysis.

In 2013, renewable energy contributed to 5.2% of the total energy consumption in Yangzhou, much higher than the entrance level requirement (3%) for NEC
applicants.292 The city was successfully shortlisted as New Energy Demonstration
City by NEA in early 2014.

Clean Energy Implementation at the Provincial Level
At the 2009 United Nations Framework Convention on Climate Change (UNFCC)
Copenhagen Climate Change Conference, China pledged their commitment
reducing the country’s carbon intensity by 40 to 45 percent from 2005 levels
by 2020. In conjunction with these new targets – which were significantly more
aggressive than the 2006-2010 goal of 20% reduction from 2005 levels – the 11th
national economic and social development 5-year plan (2006-2010) in China
became the first to require implementation on the Province level, including
energy use reduction mandates in relation to regional GDP.293 The current 12th5Year Plan (2011-2015) has called for China’s provinces to implement additional
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strategies to reach more aggressive goals than ever before. China’s provinces
are therefore working diligently to encourage energy efficiency and renewable
energy (EERE) deployment through a variety of strategies that are unique to each
region. In Jiangsu Province, Yangzhou City established a local governmental
panel to streamline the long clean energy permitting and interconnection processes for both residential and commercial installations, and create an incentive
and rebate program to promote adoption. Resulting from this effort to prioritize
clean energy deployment in Yangzhou, the city has won many national designations and received federal support for associated implementation programs.
In Jiaxing City, Zhejiang Province, government leaders have taken initiative to
employ a portfolio approach to solar PV project deployment. And additional
incentives (at city level and district level) will be provided to distributed Solar PV
installation. Now Jiaxing City is well known for promoting distributed Solar PV
merit and the special approach.

About the Case Study Regions
Both Yangzhou City (Jiangsu Province) and Jiaxing City (Zhejiang Province) are
located in eastern China, north and south, respectively, of Shanghai. These two
regions are known for their leadership and success in EERE implementation, and
national titles awarded to them in recognition of their efforts.
A more detailed description of each city is included in the case studies. And, a list
of common key clean energy stakeholders is included in the appendix.

4.4.1 Yangzhou City ( Jiangsu Province)
About the Region
Yangzhou is located in the middle of Jiangsu Province in eastern China, 282
kilometers (175 miles) northwest of Shanghai, where the Yangtze River and the
Beijing-Hangzhou Grand Canal converge. The city covers a total area of 6,591
sq. km (2548 sq. miles)294 within the Yangtze Delta Region – the most dynamic
economic circle in China, and an important, prosperous port city with industries
and trade throughout the region.
In January of 2014, Yangzhou City was selected as a New Energy Demonstration
City (NEC) by the National Energy Administration. The city government had
originally applied for this designation in order to obtain recognition and support
for accelerating local EERE efforts, enabling them to develop new projects and
restructure the way energy is produced and utilized in an economic and socially
sustainable way. By being named a NEC, Yangzhou made a commitment to
increase renewable energy usage 3-6% above current levels by 2015.

Driving Clean Energy Adoption: Regional Approaches and Success Factors in the U.S. and China

87

In 2013 the first utility scale solar power station, with a total capacity of 20MW,
was completed and fed into the national grid.295 But because of shortage of land
for utility scale project, distributed Solar PV installation becomes the priority of
solar electricity generation. Yangzhou started implementing Million Solar Roofs
Initiative and Million Fishing-Solar Complementary Initiative from 2014. The
government highly encourages residents to install micro solar power station for
house use. It is in Yangzhou that the first resident sold electricity from the residential rooftop Solar Power station to the grid in Jiangsu Province.296 Generally,
a large portion of the local renewable energy implementation is installed in the
commercial, municipal, and industrial sectors, as the electricity price is much
higher there and then rooftop Solar PV is cost effective. Besides solar, under the
requirement of New Energy Transportation Promotion City, the city is planning
to deploy more and more new energy vehicles.
Figure 16: Geographic Location of Yangzhou City

Source: Google Maps

Table 22: Demographics of Yangzhou, Jiangsu (2013)

Yangzhou City

Jiangsu Province

Population

4.47 million

79.4 million

GDP

325.2 billion Yuan (approx.
$53.1 billion U.S. Dollars)

5,916.2 billion Yuan
(approx. $965.1 billion U.S.
Dollars)

Land Area

6,591 sq. kilometers (2548
sq. miles)

102,600 sq. kilometers
(39,614 sq. miles)

Sources: Yangzhou City; 2013 National Economic and Social Development Statistics Bulletin of Yangzhou City and
Jiangsu Province; Jiangsu Province297,298,299,300,301,302
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Clean Energy Impact
In 2010, Yangzhou City was awarded the designation of National Renewable
Energy Building Demonstration City by the Ministry of Science & Technology
(MOST). Through this program, the city obtained 80 million Yuan to promote
renewable energy specifically in the built-environment. Under the requirements
of the program, Yangzhou was required to add at least 8.1 million square meters
(87.2 million square feet) of renewable energy-equipped buildings in 2010-2012.
In addition to this award, the City has won numerous national titles, including
the designation as a National Smart Grid Demonstration City, National Green
Industry Demonstration Base (initiated by MOST to promote LED, Solar PV, smart
grid and other green industries), National Circular Economy Pilot City (awarded
by the National Development and Reform Commission to establish a closed loop
supply chain), and New Energy Demonstration City (a program of the National
Energy Administration through which the city pledged to increase the renewable energy generation portion of total energy consumption to 8%303 by the end
of 2015). Each of these titles was awarded to the city in support of its robust EERE
goals and implementation plans, enabling successful deployments of utility scale
and distributed solar PV and solar thermal systems, EV charging infrastructure,
as well as municipal, commercial and residential energy efficiency efforts. And
because each title also came with a number of requirements for EERE activities,
the designations served as a catalyst for change.
Through Yangzhou’s EERE programs, the city was able to increase renewable
energy utilization in its downtown to 0.51 million tonnes of coal equivalent
(tce) (4,151 GWh) in 2013, accounting for 5.89% of the city’s total energy consumption. The energy intensity of Yangzhou’s economy was 53.3 tce per million
Renminbi (RMB) in 2013, which is lower than the average provincial level of 57
tce per million RMB.304,305 Recently Yangzhou was awarded as ‘2013 energy saving
targets Excellence fulfillment Award’ by Jiangsu Government.306 The city will
continue its EERE efforts, and is striving to increase renewable energy utilization
to 1.26 million tce (10,257 GWh) by 2015, representing 8% of the projected total
energy consumption.
Key EERE policy and deployment successes in Yangzhou City include the following307 :
• Solar PV and Solar Thermal Deployment: Since 2011, Yangzhou has been
installing distributed solar PV on government buildings, public buildings (such
as hospitals), and industrial buildings (for example, a 10 MW installation in the
Yangzhou Economic Development Zone). And, one big distributed project
totaling 800 MW will be built in Baoying Lake, named a “fishing-solar complementary” model.308
The total installed capacity of distributed solar PV that has been connected to
the Grid is 106MW (as of the end of August 2014). There is also an additional
290MW under construction, illustrating the acceleration of solar deployment
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within the region. In addition, since January of 2008, solar water heating
systems have been mandatory for all commercial and public buildings in
Yangzhou City.309
• New Energy Transportation: Yangzhou built the first large electric vehicle
charging station in Jiangsu Province in 2010, which provides 17 chargers for
busses and Electric cars.310 In addition, 36 other charging stations have been
installed within the city, and another 80 charging stations for traffic buses
are going to be installed by the end of 2014.311 Currently, the city has approximately 100 electric and hybrid buses in circulation and will put another 339
into operation by 2014.312 And in early 2014, Yangzhou was shortlisted as one
of the National New Energy Transportation Promotion Cities, which prompted
an incentive program whereby residents who purchase electric or hybrid
vehicles in Yangzhou will receive a financial subsidy from the national and
local government. This program is expected to help the city achieve its New
Energy Transportation Promotion City goal of 1100 electric and hybrid cars by
2015313.
• Energy Efficiency: The LED industry is one of the key industries currently in
Yangzhou City Planning, with significant efforts being directed toward building the LED industry base (manufacturing, research and implementation)
through the incubation of start-ups, which garner support via government
funding and/or tax exemptions, now Yangzhou accounts for 20% of the
national LED manufacture share.314 Furthermore, Yangzhou is the only city in
Jiangsu Province that was chosen by the Ministry of Science and Technology
to implement a demonstration program called Ten City Lights.315 Per the program requirements, fifty thousand municipal LED lights were installed during
the pilot phase (2009-2010). Going forward, 100% of the municipal lighting,
50% of commercial lights and 30% of domestic lights will be required to use
LEDs by the end of 2015. Through the implementation of Ten City Lights,
Yangzhou is now the LED R&D center and industrial base of Jiangsu Province.316
In addition to the above initiatives, Yangzhou is also focusing on the planning,
design and deployment of green buildings, and has been awarded the title of
National Renewable Energy Building Demonstration City. Additionally, in July
of 2014, Yangzhou announced that all newly constructed buildings in the city
area will be required to achieve a minimum of a one-star rating in the evaluation
standard for green building (the Chinese equivalent of the U.S. LEED evaluation
standard, with tiers denoted by ‘star’ ratings) with half of them achieving at least
a two-star rating by the end of 2015. 317

Policies and Programs Promoting EERE Adoption in Yangzhou
City
A variety of local policies have been put into place to increase energy efficiency
and reduce consumption, as well as promote clean energy implementation.
Some examples include the following:
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• Construction of an EERE Demonstration Zone: Yangzhou is promoting
renewable energy deployment mainly through two demonstration zones: the
Yangzhou City Economic Development Zone and the Yangzhou Environmental
Science and Technology Industrial Zone. The city is planning to construct at
least ten new energy residential communities in which renewable energy
generation will meet 20% of total energy consumption.
• Incentive Support: Yangzhou City has set up a Renewable Energy Deployment
Supporting Fund. In 2012, the Yangzhou government announced that 1 billion
RMB (equivalent to approximately$163 million in U.S. Dollars) would be used
as subsidies to support the key upstream technology such as Metal-Organic
Chemical Vapor Deposition (MOCVD) for semiconductor lighting.318 Yangzhou,
as one of six renewable energy deployment demonstration cities in Jiangsu
Province, has also become New Energy Vehicles Demonstration City. Through
this program, national and provincial finance capital is used to accelerate the
rapid development of new energy automotive industry.319
• Mandatory Policy: Under the requirements of Jiangsu Province, the market
share of ordinary incandescent lighting is expected to drop to less than 10%
by 2015, and incandescent lighting will be phased out completely by 2020.320,321
Additionally, since 1 January 2008, all new construction and retrofit and
expansion lower than 12 stories – including residential, hotel, commercial and
public buildings – is required to use solar thermal systems for water heating.
• Public Awareness: Yangzhou City utilizes a combination of new media and
traditional media to educate the public on ways to conserve energy and
become more energy efficient. The city organizes an Energy Efficient Week
activity each year, which includes energy savings demonstration projects
by public institutions. At the end of 2013, the Yangzhou Economic and
Technological Development Zone and GaoYou First People’s Hospital were
recognized for their leadership, and designated National Energy Saving Public
Institutions.322
• Official Evaluation Mechanism: A new energy city leadership panel, headed
by the Deputy Mayor of Yangzhou City and comprised of individuals from various city government departments, was established in 2014 to direct planning
efforts for the New Energy City and assess the annual targets.
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SPOTLIGHT: China’s Ten City Lights LED Promotion
Model
Over the past decade there has been significant growth in Chinese LED manufacturing market entrants, resulting in an exponential increase in the production
of LED products. Faced with anti-dumping (products in the market priced below
production cost) policy threats from foreign markets and aggressive national
market competition, the national government intervened to absorb the growing
product surplus as well as provide a platform for the National Semiconductor
Lighting Project (launched in 2003).323,324,325 As the demand for LED lighting has not
yet been able to meet production, the government plays a more important role
in keeping a balanced market.
In 2009, the NDRC and five other ministries jointly issued the LED Lighting
Energy Industry View326 (industry planning policy), and later that year the Ten
City Lights program (also known as the Ten Cities LED Dissemination Plan)
was initiated by the Ministry of Science & Technology in order to promote the
acceleration of LED deployment. The Ten City Lights plan was divided into three
phases, with the first phase covering 21 pilot cities (including Yangzhou) and the
second phase (implemented in 2010-2011) covering 50 pilot cities. The objective of the third phase, which began in 2013, was to apply LED lighting to 30% of
the Chinese market using more than 90% domestic products in support of the
country’s 12th Five Year Plan.327
Table 23: List of the 21 pilot cities enrolled in Phase 1 of the Ten City Lights program (2009)

Province

City/Cities

n/a

Tianjin, Shanghai, Chongqing

Hebei

Shijiazhuang, Baoding

Liaoning

Dalian

Heilongjiang

Harbin

Jiangsu

Yangzhou

Zhejiang

Ningbo, Hangzhou

Fujian

Xiamen, Fuzhou

Jiangxi

Nanchang

Shandong

Weifang

Henan

Zhengzhou

Hubei

Wuhan

Guangdong

Shenzhen, Dongguan

Sichuan

Chengdu, Mianyang

Shanxi

Xi’an

LED lighting projects in China are highly driven by the municipal level bureaus
of the Ministry of Science and Technology. For that reason, a large proportion of
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new LED lighting installations are on government buildings, bridges, airports,
streetlights, traffic lights, and canals, all of which are predominantly operated by
the government.328,329 To support the implementation of the Ten City Lights program, industry organizations such as the China Solid State Alliance (established
in 2004) help to promote LED technologies in China by sharing information
about market opportunities with members and unifying technology standards.330
Several participating cities in the Ten City Lights program have initiated policies
and provided funding to support LED market development in their respective regions. In order to promote project development, incentives were both
developed and implemented by cities rather than at the provincial level.
Unfortunately, however, the supporting policies and incentives put in place by
some local governments, such as Yangzhou, have tended to subsidize manufactures and create an oversupply.
For example, Guangdong province in southern China has emerged as a leader
in LED manufacturing with around 50,000 applications for LED patents (as of
the end of 2013), accounting for 26.6% of the total number of patents nationally.331 By the middle of 2013, the total value of LED industry production in the
Guangdong reached 125 billion RMB (equivalent to approximately $20.4 billion
U.S. Dollars), making the province number one in the nation in terms of both the
scale of the industry and number of installations.332 To help promote LED lighting
adoption within the province, Guangdong implemented the Green Lighting
Demonstration Cities program in 2010, which was created and funded by the
province’s Ministry of Science and Technology in order to upgrade 350,000 street
lights by 2012, using Energy Management Contract model.333
One example of implementation is the city of Dongguang, where the local
government provides a financial incentive when LED products are purchased to
meet the relevant requirements, including that 1) the products pass the provincial LED lighting benchmark system testing, 2) the products abide by national
and provincial LED lighting technical specifications, 3) the warranty period is not
less than three years, and 4) they complete the installation within the required
time allowance. This includes a 10% rebate on the price of the LED light if the
consumer is a municipal or public service department, and a 30% rebate of the
price if the consumer is a private entity.334 To provide a sense of scale, a single
project with a total purchase less than 10 million RMB ($1.6 million U.S. Dollars)
would receive a subsidy up to 3 million RMB ($489,000 U.S. Dollars); for a purchase between 10-50 million RMB ($1.6 to $8.2 million U.S. Dollars), the subsidy
is up to 6 million RMB ($979,000 U.S. Dollars). For a purchase over 50 million RMB
($8.2 million U.S. Dollars), the subsidy is up to 10 million RMB ($1.6 million U.S.
Dollars).335
In 2013, there were over 900,000 LED streetlights installed in Guangdong
province, including 160,000 in Shenzhen and over 100,000 each in Guangzhou,
Dongguang, and Huizhou. During the first quarter of 2014, the total number of
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LED streetlights installed in Guangdong Province reached one million covering
over 20,000 kilometers of streets and generating a total energy savings of 55%.336
Through the Ten City Lights program, a few successful business models have
emerged, including Energy Management Contracts (EMC), Build and Transfer
(BT) and Build, Operation, and Transfer (BOT) models.337 Among the Ten City
Lights demonstration cities, approximately 160 projects have adopted the EMC
model, representing 8% of the total. EMC is particularly popular in Dongguan
and Shenzhen in Guangdong Province. BT and BOT models accounted for 7% of
the projects.

4.4.2 Jiaxing City (Zhejiang Province)
About the Region
Located in the northeast of Zhejiang Province, Jiaxing City is the center of HangJia-Hu Plain in the Yangtze River Delta. Jiaxing has a favorable location, being
less than 100 km (62 miles) to Shanghai (to the northeast), Suzhou (to the east),
Huzhou (to the west), and Hangzhou (to the southeast). The land area of Jiaxing
is 3,915 sq. kilometers (1512 sq. miles), and the population is 4.56 million.
Jiaxing is a prefecture-level city consisting of two districts (Nanhu and Xiuzhou),
three county-level cities (Pinghu, Haining and Tongxiang) and two counties
(Jiashan and Haiyan). In 2013, the per capita GDP was $11,169USD compared to
$6,807 USD in China overall.338,339
Figure 17: Geographic location of Jiaxing City

Source: Google Maps
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Table 24: Demographics of Jiaxing, Zhejiang (2013)

Population
GDP

Land Area

Jiaxing

Zhejiang

4.56 million

54.98 million

314.8 billion Yuan
(75pprox.. $51.4 billion U.S.
Dollars)

3,756.8 billion Yuan
(75pprox.. $613.5 billion
U.S.Dollars)

3,915 sq. kilometers
(1512 sq. miles)

101,800 sq. kilometers
(39,305 sq. miles)

Source: Jiaxing Municipal Bureau of Statistics, National Bureau of Investigation; 2013 National Economic and Social
Development Statistics Bulletin of Zhejiang Province; Jiaxing City; Zhejiang Province340,341,342,343

Clean Energy Impact
Zhejiang Province has positioned itself as a leader in promoting clean energy
(EERE) deployment in China, resulting from the City’s strict 12thFive-Year Plan
implementation and sustainable energy development philosophy. Jiaxing City
has made great achievements in deploying distributed solar PV through its innovative “Government Guidance, Market Operation, and Unified Management.344,345
portfolio approach to project deployment, which serves as a model for other
provinces across China.346
Zhejiang Province has the highest number of Low-Carbon Pilot Cities in China. In
2013, the province’s carbon dioxide emissions per unit of GDP decreased 13.37%
compared to 2010, which puts it ahead of schedule for meeting 70.4% of its 12th
Five-Year Plan goal of 19%.347 The energy intensity of Zhejiang’s economy is 53 tce
per million RMB (431.5 MWh),348 making it the only province with a lower energy
intensity than Beijing and Guangdong. And, at of the end of 2013, the non-fossil
fuel (renewable and some nuclear) usage of Zhejiang Province accounted for
11.5% of its total energy consumption.349
In early 2014, the Xiuzhou District of Jiaxing City was designated by NEA as a
New Energy Demonstration City.350 It has since made the most of this opportunity, actively exploring renewable energy deployment in the areas of electricity
generation, heating supply, and high performance buildings within the context
of low carbon and sustainable development.
Currently solar PV dominates EERE utilization in Jiaxing City. Other clean energy
sources are currently insignificant in comparison. The City is also planning
a significant effort to promote new energy vehicle adoption, as well as LED
deployment.
Key EERE policy and deployment successes in Jiaxing City include the following:
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• Solar PV: The grid connected distributed PV capacity of Zhejiang Province
was the highest in China in 2013, accounting for 13.7% of the national total
installed solar capacity.351 Jiaxing City, one of China’s key solar PV pioneers,
was designated as a Solar PV Integrated Pilot Area by the Zhejiang Provincial
Government in 2012 for its success in promoting distributed solar PV deployment.352 Currently, the cumulative installed capacity and grid-connected
capacity of solar PV in Jiaxing are 258MW and 173MW, respectively, accounting for 39% and 46%of the total provincial installed capacity and on-grid
capacity. In 2013, Jiaxing City was ranked first in the province for distributed
solar PV, and well known across the country for its portfolio deployment
model, which includes elements of energy use and emissions reduction goals,
supporting policies, incentives, and stringent building codes.353
Figure 18: Distributed Solar PV Installed Capacity in China (2013)354

2013 Cumulative Installed Capacity of
Distributed Solar PV Systems in China

600
500

MWp

400
300
200
100
0

Zhejiang Guangdong Hunan

Jiangsu Shandong Shanghai Hebei

Jiangxi

Inner
Anhui
Mongolia

Hubei

Shaanxi Beijing

Table 25: Cumulative Grid-Connected Solar PV Capacity and Market Share by Province, 2013
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Rank

Province

2013 Cumulative Grid-Connected Capacity
(MW)

1

Zhejiang

425

13.7%

2

Guangdong

300

9.7%

3

Hunan

300

9.7%

4

Jiangsu

255

8.2%

5

Shandong

205

6.6%

2013 Market
Share

6

Shanghai

189

6.1%

7

Hebei

186

6.0%

8

Jiangxi

158

5.1%

9

Inner Mongolia

153

4.9%

10

Anhui

150

4.8%

Driving Clean Energy Adoption: Regional Approaches and Success Factors in the U.S. and China

Other

• New Energy Transportation: There were 153 EV charging stations, 1026 EV
charging spots and about 800 Electricity Vehicles in Zhejiang Province by the
end of 2013.355 However, according to the Planning of Jiaxing Electrical Bureau,
there are currently only six EV charging stations in Jiaxing. The city is planning
to build more charging stations in parking lots and around public buildings in
the coming months and years.356
• LED Lighting: About 10,845 streetlights in Jiaxing have been upgraded to
LEDs since2012, and the city is planning to upgrade the rest of its 1.34 million
streetlights within the next three years.357 Jiaxing City has been credited as
having done the best job of promoting LED deployment out of all the cities in
the province.358 In early 2013, Jiaxing issued the first policy supporting the LED
industry in Zhejiang Province, instructing the city to provide additional funding to support the development of the LED semiconductor lighting industry
from 2013-2018.359 Furthermore, Jiaxing City recommended that all the new
government and public buildings consider the use of LED lights.360
In addition to these successes, Jiaxing City has been establishing itself as a
National Renewable Energy Building Demonstration City since July of 2011.
Through this program, the city obtained 70 million Yuan to promote renewable
energy specifically in the built-environment.361 As a requirement of this designation, it has become mandatory for all new public buildings, affordable housing
and certain residential buildings to utilize one or more renewable energy
sources. By the end of 2013, 5.86 million square meters (63.07 million square
feet) of renewable energy-equipped buildings should been constructed.362

Policies and Programs Promoting EERE Adoption in Jiaxing City
A variety of local policies have been put into place to promote energy savings
and emissions reductions, promote renewable energy deployment and green
building practices. Some examples include the following:
• Energy Use and Emissions Reduction Goals: Per China’s 12th Five-Year Plan,
non-fossil fuel consumption is expected to reach 11.4% of the primary energy
consumption by 2015. In contrast, Zhejiang Province set a more aggressive
goal of 15% by 2015.363 In addition, Zhejiang announced their goal of reducing
the province’s carbon emission intensity by 19% by 2015.364 And, even more
aggressive, Jiaxing City has set a19.5% reduction goal.365
• Supporting Policies: In 2010, the national government reported that grants
would be provided by both the national and provincial financial departments
to support projects utilizing energy management contracts.366 The standard
national financial incentive is 29.5 RMB per MWh (approximately $4.82 U.S.
Dollars per MWh) and the standard provincial match is required to be at least
60 RMB per tce (approximately $1.20 U.S. Dollars per MWh). In Zhejiang, the
provincial financial incentive standard was set at 200 RMB per tce (approximately $4.01 U.S. Dollars per MWh).367
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• Incentives: In 2012, Zhejiang was the first province in China to pass a renewable energy development and promotion law, allowing for the creation of a
renewable energy fund.368 For distributed solar PV, Zhejiang announced that
an additional 100 RMB (approximately $16.34 USD) per MWh would be added
to the national incentive and Jiaxing added another 100 RMB per MWh for
installations in 2013-2015.369
• Building Codes: Though its implementation of the 12th Five-Year Plan, Jiaxing
City has created much more stringent building codes. It is now mandatory
that 20% of new urban construction complies with the codes, and 30% of the
existing buildings with high energy intensities are required to be upgraded.
• Cap and Trade: Approximately 162 million tonnes of carbon emission reductions credits were issued to projects in Zhejiang Province through the United
Nation’s Clean Development Mechanism, ranking first among China’s provinces. Recently, Zhejiang Province and Jiaxing City have begun investigating
factories with high energy consumptions and drafting a provincial and city
GHG emission inventory.370 This inventory will pave the way for the future
national carbon trading market.371
• Streamlined Solar Interconnection Approval Process: The provincial electricity management department streamlined the solar PV approval process
in 2013, and set a ‘Green Passage’ (fast-track) for distributed solar PV projects,
especially for household-owned solar power generation systems.372

SPOTLIGHT: The Jiaxing Photovoltaic High-Tech
Industrial Zone Distributed Solar PV Promotion Model
The Jiaxing Photovoltaic High-Tech Industrial Zone – a regional manufacturing hub – employs a portfolio approach to solar PV project deployment that
is designed to provide a better model for distributed solar PV deployment in
Zhejiang.373 This approach is being considered for replication nationally.
The model is as follows:
1. Outreach and Recruitment: The Administrative Committee of the Jiaxing
High-Tech Industrial Zone negotiates with building owners one by one in
order to create a portfolio of all potential rooftops available for solar project
development.
2. Portfolio Evaluation: The Administrative Committee divides all the roofs in
the district into several groups in order to conduct screenings and determine
which ones are viable for solar. The approach emphasizes industrial building
roofs while considering other potential locations, such as streetlights and
municipal and public buildings.
3. Site Assessments and Project Development: The Administrative Committee
contracts with a third party to conduct a comprehensive project feasibility
study for groups of projects within the district. Then, the Committee sorts
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all of the available roof locations into groups according to the strengths and
weaknesses of investors and the technical quality of the site.
4. Project Management, Operations and Maintenance: The Administrative
Committee founded a professional project management company that is
responsible for electricity payments, as well as operation and maintenance
services for all distributed PV power stations within the jurisdiction.
This model has led to 30 MW of grid-connected solar PV (and another 31 MW
under construction) in the Jiaxing Photovoltaic High-Tech Industrial Zone as of
the end of July 2014.374 And, the cumulative installed capacity of solar PV in the
zone is forecasted to reach 200 MW by 2015, accounting for 40% of the total
installed capacity (500 MW) of Jiaxing City.

Key Challenges and Best Practices for Clean Energy
Adoption in Yangzhou and Jiaxing
Due to the policy structure in China, the EERE market is mostly influenced at the
national-level. Therefore, the key challenges and best practices in Yangzhou and
Jiaxing are very similar. These two regions have both shown EERE leadership,
having seized opportunities to participate in national programs such as New
Energy Cities and receiving additional funding and recognition for their local
leaders.
One of the biggest challenges across the country is in reaching China’s ambitious
goal of 14 GW of new solar PV capacity by 2014, with more than half (8 GW) of
that allocated to distributed solar. In the first half of 2014 only 1 GW of distributed solar was installed due to a variety of key challenges (outlined below). In
addition, China planned to deploy 500,000 new energy vehicles by the end of
2015, as stated in the Energy Efficient and Renewable Energy Vehicles Industry
Development Plan of 2012. However, new energy vehicles sales at the end of
2013 were less than 40,000.375 While setting ambitious goals and allocating
abundant resources can be a major driver in promoting clean energy adoption,
significant challenges (such as high costs, low revenues, little completion, blackouts, and permitting) remain as impediments to meeting these targets across
China’s leading regions. They are primarily the result of a highly regulated market. With further reform, competition will provide consumers with more choices
and encourage increased distributed energy deployment.

Key Challenges
• Comparatively low investment return rates: Investments in renewable
energy compete with other high return investments in China that can be
obtained through industries such as conventional energy, manufacturing,
infrastructure, and real estate. Furthermore, distributed solar PV projects tend
to have a longer payback period than utility scale solar PV due to higher costs.
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Even though the national government provides higher incentives and tax
exemptions for distributed solar PV, the investment return rate is still lower
than utility scale projects. According to experts at the NEA’s Energy Research
Institute, the investment return rate of distributed Solar PV is 8%, which is
much lower than the 16% return rate of utility scale Solar PV.376
• Limited consumer ownership models: There are few single-family homes or
small multi-family dwellings in China. Many people in urban areas live in highrise buildings, and even if they own their apartment, individual people do not
own the roof. Currently, these high-rise apartment dwellers only have access
to the utility’s standard offer service and power mix. Programs such as a green
tariff or community wind or solar projects could increase access to cleaner
energy for this sector, but it currently remains a challenge.
• Limited electric vehicle supply infrastructure: While electric vehicles are
attractive because of their low operating costs, some people are hesitant to
purchase them because of limited EV charging infrastructure. Furthermore,
business models for electric vehicle charging are not well established and
infrastructure continues to rely heavily on subsidies.
• Interconnection difficulty: The national government has simplified the
permitting process and interconnection procedures for renewable energy
projects. Grid companies are required by law to interconnect all electricity generated from renewable energy sources. However, renewable energy
companies have experienced long wait times for grid interconnection, which
impacts project economics and contributes to market uncertainty.
• Quota constraints: Generous feed-in tariffs for distributed and utility-scale
projects are only applicable to qualified projects that are recorded by local
governments. Projects that are registered after the local quota has been met
are unable to obtain the FIT. These limitations restrict deployment, which are
not uncommon to incentive programs with limited funding.

Success Factors:
• Coordinated energy and environmental policies at the national level: One
notable benefit of a highly regulated market is the ability to manage and influence market activity in coordination with national policy goals, accelerating
their achievement. China has set very ambitious renewable energy deployment goals, and when combined with laws, regulations and incentives, the
national government has made significant progress.
• National support of pilot programs: Funding clean energy demonstration
zones and then recognizing them is a common practice in China. The successful programs often get replicated by other cities around the country. For
example, Jiaxing was well known for distributed solar. The director of NEA
went to investigate and called upon other cities to learn from Jiaxing. In this
way, best practices are always shared through the administration’s call to
action.
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• Engagement and willingness to learn from international best practices:
Chinese officials have engaged in numerous bilateral and multilateral cooperation programs for the advancement of clean energy. This ranges from research
to actual deployment programs across a variety of industries. Examples
include: The US-China Renewable Energy Partnership (USCREP), US-China
Energy Cooperation Program (ECP), Solar Decathlon China, and others.
• Cross-Border Research Projects: There are also numerous collaborative
research projects between American and Chinese academic institutions. For
example, the Lawrence Berkeley National Laboratory, National Renewable
Energy Laboratory, Pacific Northwest National Laboratory, and Brookhaven
National Laboratory all have research projects related to clean energy
deployment in China, often in collaboration with Peking University, Tsinghua
University, the Energy Research Institute, China National Renewable Energy
Center, and other partners in China.
• Heavy spending on supporting infrastructure: Through state-owned enterprises such as the State Grid Corporation of China, China Southern Power Grid
Company, and others, the national government is able to quickly mobilize
investments in grid infrastructure to support large-scale and rapid renewable
energy deployment.

5. Appendix: Key Regional Clean
Energy Stakeholder Lists
The following are tables indicating key clean energy stakeholders in each of the
case study regions. Short descriptions and web links are provided for reference.
These lists are not intended to be exhaustive of all clean energy stakeholders.
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5.1 Silicon Valley, California
Relevant State
Agencies

Air Resources
Board (ARB)

A department of the California Environmental Protection Agency that seeks to improve air quality by working to
develop innovative solutions to current problems. www.arb.ca.gov/homepage.htm

Department of
General Services
(DGS)

Provides business management services to state agencies, and hosts the Green California website. www.green.
ca.gov

Governor’s
Office of
Planning and
Research

A state-level entity that is part of the Office of Governor Jerry Brown , analyzing long-term issues including, but not
limited to, climate change and clean energy. www.opr.ca.gov

California Energy
Commission
(CEC)

The state agency in charge of energy planning and policy. www.energy.ca.gov

California
Environmental
Protection
Agency
(CALEPA)

The state agency in charge of general environmental safety and sustainability. www.calepa.ca.gov

Public Utilities
Commission

California
Public Utilities
Commission
(CPUC)

The state agency in charge of regulating private sector public utility providers, including natural gas and electricity.
www.cpuc.ca.gov/puc

Utilities
Associations

California
Municipal Utility
Association

A membership-based advocacy organization acting on behalf of 61 municipal electricity, water and irrigation
districts. http://cmua.org

Emerging
Technologies
Coordinating
Council (ETCC)

A coordinating body of California’s investor-owned utilities (IOUs), the Sacramento Utility District (SMUD), and
the Los Angeles Department of Water and Power (LADWP), under the auspices of the California Public Utilities
Commission (CPUC), in partnership with the California Energy Commission (CEC). The program is focused on
promoting new energy technology and addressing environmental challenges. www.etcc-ca.com

Local
Government
Sustainability
and Energy
Coalition
(LGSEC)

An association of 31 local government agencies and nonprofits serving local government throughout California,
representing 50% of the state’s population. www.lgsec.org

City/County
Association of
Governments
of San Mateo
County (C/CAG)

An association of cities and towns in San Mateo County working on a variety of regional issues such as transportation, stormwater runoff, air quality and recycling among others. www.ccag.ca.gov

Association
of Bay Area
Governments
(ABAG)

A regional planning agency and council of 110 local government agencies (counties, cities and towns) within the
9-county Bay Area. Among other work related to clean energy, ABAG leads the IOU ratepayer-funded BayREN to
implement regional energy savings programs. www.abag.ca.gov and www.bayren.org

Silicon Valley
Clean Cities
Coalition

A coalition of Silicon Valley cities to promote electric and alternative fuel vehicle adoption, including outreach and
education. Part of the U.S. Department of Energy Clean Cities program. www.svcleancities.org

Metropolitan
Transportation
Commission
(MTC)

The coordinating agency for Bay Area transportation, encompassing nine counties. www.mtc.ca.gov

Bay Area
Air Quality
Management
District
(BAAQMD)

An agency coordinating regulation and monitoring of air pollution in the Bay Area, with particular attention to
climate change and public health concerns. www.baaqmd.gov

Bay
Conservation
and
Development
Commission
(BCDC)

A commission composed of appointed members from local government and state/federal agencies, charged with
conservation of the San Francisco Bay. www.bcdc.ca.gov

California
County Planning
Directors
Association

An association of county planning directors throughout California. In the clean energy arena, the association is leading an effort to draft a model ordinance for solar electric facilities throughout the state. www.ccpda.org

Bay Area
Joint Policy
Committee

An organization coordinating the planning efforts of the ABAG, BAAQMD, BCDC, MTC, currently working on climate
change adaptation, renewable energy projects, and the region’s Sustainable Communities Strategy, Plan Bay Area.
www.abag.ca.gov/jointpolicy and www.onebayarea.org

Pacific Gas &
Electric

Investor-owned electric and gas utility. www.pge.com

Two Municipal
Utilities

Special government districts providing utility services within a city or town. Silicon Valley has two municipal electric
utilities: Palo Alto Utilities, and Silicon Valley Power (in Santa Clara).

California
Independent
System Operator

Organization in charge of reliability and access to California’s wholesale transmission grid. The state’s balancing
authority, matching electricity supply with demand. www.caiso.com

Government
Associations
& Planning
Agencies

Electric Utilities

Independent
System
Operator
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Local Nonprofit
Organizations

Joint Venture
Silicon Valley

A public-private partnership convening Silicon Valley’s leaders to address issues relating to the region’s economy
and quality of life. www.jointventure.org

Silicon Valley
Leadership
Group (SVLG)

A business trade organization with nearly 400 members focused on public policy, including within the clean energy
arena. www.svlg.org

Bay Area
Climate
Collaborative
(BACC)

An initiative of the Silicon Valley Leadership Group that seeks to spur economically competitive clean energy solutions for Bay Area government agencies. www.baclimate.org

Business Council
on Climate
Change (BC3)

A network of San Francisco and other Bay Area organizations working on collaborative solutions to address greenhouse gas emissions from the Bay Area commercial sector.
www.bc3sfbay.org

Sustainable
Silicon Valley
(SSV)

A consortium of Silicon Valley businesses, government agencies and organizations working to promote growth of
the clean energy economy. http://sustainablesv.org

Sustainable San
Mateo County
(SSMC)

An organization providing information to stimulate community action on economic, environmental and social
issues within San Mateo County. www.sustainablesanmateo.org

Ecology Action

A Santa-Cruz based environmental group that primarily focuses on policy implementation for positive environmental change. www.ecoact.org

Acterra

A Palo-Alto based environmental organization that emphasizes empowering individuals through environmental
education programs.
www.acterra.org

California Energy
Storage Alliance
(CESA)

A membership-based advocacy group committed to advancing the role of energy storage in the electric power
sector through policy, education, outreach, and research. www.storagealliance.org

CalCharge

A public-private partnership working to accelerate the development, commercialization, and adoption of new
energy storage technologies.
www.calcharge.org

Climate Corps
Bay Area

A Bay Area fellowship program on sustainability and climate change resiliency projects with local governments,
non-profits and for-profit businesses operated by Strategic Energy Innovations (SEI).
www.climatecorps-bayarea.org

Next10

An organization working on long-term economic, environmental and quality of life issues through civic engagement and education. http://next10.org

Clean Coalition

A Palo Alto-based nonprofit organization working to accelerate the transition to a modern energy system. www.
clean-coalition.org

Local Clean
Energy Alliance

The Bay Area’s largest clean energy coalition, focused on promoting local renewable energy resources in the Bay
Area through policy advocacy, outreach and engagement. www.localcleanenergy.org

Regional
Programs
Promoting
Cleantech
Adoption

SolarRoadmap

A U.S. Department of Energy-funded program led by Optony Inc. working with municipalities, utilities and other
organizations in more than 20 states to coordinate sharing of policies and best practices for promoting solar energy
adoption. www.solarroadmap.com

State and
National
Organizations
With Programs
Serving Silicon
Valley

California Center
for Sustainable
Energy

An organization that works with policy makers, public agencies, local governments, utilities, business and civic leaders and individuals to promote a clean energy future in California. https://energycenter.org

Clean Energy
States Alliance

A national nonprofit coalition of state and municipal clean energy funds working with federal, regional, industry,
and other stakeholders to promote clean energy markets and technologies. www.cesa.org

Environmental
Defense Fund
Climate Corps
Program

A national fellowship program placing highly qualified fellows at organizations across the country. http://edfclimatecorps.org

ICLEI – Local
Governments for
Sustainability

A national organization providing tools, training and resources to local governments to achieve sustainability,
climate protection, and clean energy goals.
www.icleiusa.org

U.S. Green
Building Council,
Northern
California
Chapter

A national organization dedicated to promoting green building through LEED certification, education and advocacy. The Northern California chapter is based in San Francisco. www.usgbc-ncc.org

Vote Solar

A national non-profit organization dedicated to issues related to climate change and the promotion of solar energy,
including rooftop solar, shared solar and utility solar in California. http://votesolar.org/campaigns/state-campaigns/
california

Pacific
Environment

A global nonprofit organization working to protect the living environment. The organization’s California work is
based in San Francisco, and includes a focus on energy policy. Pacific Environment published the Bay Area Smart
Energy 2020 report in 2012, a planning document for the Bay Area’s clean energy future. http://pacificenvironment.
org/-1-87

Grid Alternatives
– Bay Area

An Oakland-based organization dedicated to making renewable energy technology and training available to
underserved communities throughout the Bay Area. www.gridalternatives.org/bayarea
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5.2 The Austin-San Antonio Corridor, Texas
Relevant State
Agencies

Texas
Commission on
Environmental
Quality

The state’s environmental agency, focusing on public health, clean air and water, and waste management. www.
tceq.texas.gov

Texas State
Soil and Water
Conservation
Board

Coordinates soil and water conservation efforts, including water pollution issues throughout the state. www.
tsswcb.texas.gov

Texas Office of
Public Utility
Counsel

Provides information and resources for residential and small commercial utilities consumers (electric, telephone,
water). www.opuc.texas.gov

State Energy
Conservation
Office

Supports and coordinates sustainability and renewable energy programs throughout the state through loan
programs, grants, and other measures. www.seco.cpa.state.tx.us

Public Utilities
Commission of
Texas

Regulates energy and telecommunications providers. www.puc.texas.gov www.powertochoose.org

Austin
Electric Utility
Commission

Maintains the Austin Electric utility through investment, planning, price setting, regulatory compliance, budget, etc.
www.austintexas.gov/euc

Texas Municipal
Utilities
Association

Focuses on the relationship between city managers, members of governing bodies, and boards of directors have
with municipal utility managers and hosts an annual conference for professionals to share their experiences working with utilities. http://tmua.org

Texas Public
Power
Association

Represents the interests of public power providers and empowers them to affect policy issues relating to the energy
industry. www.tppa.com

Clean Energy
Council

Sponsored by the Austin Chamber of Commerce, representing major business (Dell, Siemens, GE, Whole Foods,
etc.), research organizations, utility companies, UT Austin departments, and other stakeholders in the area. www.
austinchamber.com/site-selection/key-industries/clean-energy-power.php

Texas City
Management
Association

Represents local government professionals across the state. http://tcma.org/

Texas
Association of
Counties (TAC)

Represents counties and county governments across the state. www.county.org/Pages/default.aspx

Capital Area
Council of
Governments
(CAPCOG)

Aggregates interests for the 10 counties in the Austin area, including planning and advocacy on a statewide level.
www.capcog.org

Texas River Cities
Plug-In Electric
Vehicle Initiative
(TRC)

An initiative of Austin Energy, funded through a U.S. Department of Energy grant, to create a comprehensive
regional electric vehicle infrastructure readiness plan, and conduct outreach promoting EV adoption throughout
the Austin-San Antonio Corridor. http://austinenergy.com

TXU

A privately owned utility and the biggest energy provider in Texas. http://txu.com

CPS Energy

The public utility serving San Antonio and parts of the surrounding seven counties, with diversified fuel sources.
www.cpsenergy.com

Austin Energy

The 8th largest publicly owned utility in the country, serving Austin, other parts of Travis County, and a small part of
Williamson County. http://austinenergy.com

Independent
System
Operator

Electric
Reliability
Council of Texas
(ERCOT)

Schedules power on the electric grid serving over 90% of the state’s customers, subject to oversight by the PUC and
state legislature. www.ercot.com

Local Nonprofit
and Research
Organizations

CleanTX

An organization with members from the private sector, academia, government, and local communities, advocating
for clean energy in Central Texas. Originally created by the ATI Clean Energy Incubator in 2006. http://cleantx.org

Solar Austin

An organization advocating for the development and adoption of solar energy in Austin; a chapter of TXSES. www.
solaraustin.org

Austin
Technology
Incubator at UT
Austin

The clean energy branch of UT Austin’s startup incubator, with a portfolio of local projects. http://ati.utexas.edu/
current-portfolio/clean-energy

Clean Energy for
Austin

An advocacy organization for clean energy, organizing public forums and actions on energy, originally formed to
endorse the Austin Energy plan. http://cleanenergyforaustin.org/about

Austin Climate
Action Network

An advocacy organization for action on climate change in Austin. http://atxclimateaction.org

Pecan Street, Inc.

An organization at the University of Texas at Austin, with a variety of participating regional stakeholders. Includes
two divisions: the Pecan Street Research Institute (R&D effort focused on developing advanced energy management
systems and understanding how energy is used by utility customers) and The Pike Powers Laboratory and Center for
Commercialization (testing and validation of various smart energy technologies). www.pecanstreet.org

Utilities
Commissions

Municipal
Utilities
Association

Government
Associations
& Planning
Agencies

Electric Utilities
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State/National
Organizations
With Programs
Serving the San
Antonio-Austin
Region

Academic
Institutions
Focused on
Texas Energy
Issues

Clean Energy
Alliance

A national organization of cleantech incubators, with ATI as a member. www.cleanenergyalliance.com/Members.
html

American
Planning
Association
(Texas Chapter)

A public interest and research organization representing over 40,000 planners in Texas. www.txplanning.org

Texas Solar
Energy Society
(TXSES)

Encourages the use of solar energy in Texas through education and support for Texas-based solar business. www.
txses.org/solar

The Wind
Coalition

A lobbying and advocacy organization for the wind industry within ERCOT and the Southwest Power Pool, with the
goal of expanding output and transmission capacity in the region. http://windcoalition.org

Texas Renewable
Energy Industry
Association
(TREIA)

A non-profit trade association of organizations and individuals working on renewable energy technologies in Texas.
TREIA holds a yearly expo, conference, and is partnered with major research and business organizations. http://
treia.org

Clean
Technology
and Sustainable
Industries
Organization

A non-profit working on speeding up adoption of clean technology, working with corporate, government, and
utility partners. www.ct-si.org

Texas Clean
Energy Coalition

Working to establish Texas as a center for a clean energy economy through policy and business. http://texascleanenergy.org

Texas Clean
Energy Project*

A carbon capture, fertilizer, and energy project (coal gasification) with DOE funding. www.globalccsinstitute.com/
project/texas-clean-energy-project

Jackson School
of Geosciences
at University of
Texas at Austin

Within its scope, the School studies climate, energy, and carbon issues. www.jsg.utexas.edu/research

Webber Energy
Group at
University of
Texas at Austin

A research group at UT Austin analyzing the energy issues through the perspectives of engineering, public policy,
and science, with particular emphasis on energy and water, energy systems, transportation issues and food, waste,
and energy. www.webberenergygroup.com

The Energy
Institute at
University of
Texas at Austin

An institute at UT Austin with four main goals: policy, education, research, and commercialization of renewable
and sustainable energy, producing interdisciplinary work and publication of energy research at the University in its
various schools and departments. http://energy.utexas.edu

Texas A&M
Energy Institute

An institute at Texas A&M University whose mission is to unite all those engaged in energy-related research at the
school, including faculty, staff, and students. http://energyengineering.org

Cockrell School
of Engineering
at University of
Texas at Austin

UT Austin’s engineering school, with a program focused on environmental engineering, including water resources
engineering and building energy. www.engr.utexas.edu/programs/civil

5.3 The Greater Boston Region, Massachusetts
Relevant State
Departments

Department of
Energy Resources

State energy office with the mission and statutory establishment to provide energy policy for the commonwealth, and ensure clean, cost effective and reliable energy for citizens. www.mass.gov/doer

Department of
Energy Resources,
Green Communities
Division

Provides technical assistance and grants to Massachusetts communities for energy efficiency and renewable
energy at public facilities. www.mass.gov/eea/energy-utilities-clean-tech/green-communities

Executive Office
of Energy and
Environmental
Affairs

Secretariat office combining agencies on energy and the environment. www.mass.gov/eea

Department of
Public Utilities

State regulatory authority with responsibility to oversee the distribution portion of four investor-owned utilities
in the state. www.mass.gov/dpu

Energy and
Telecommunications
Division, Office
of the Attorney
General

Ratepayer advocacy within the state of Massachusetts, working on the state and federal level. www.mass.gov/
ago

Cities and
Counties

-

Seven counties (Worcester, Middlesex, Essex, Norfolk, Bristol, Plymouth, and Suffolk) and 227 cities

Associations

Coalition of
Northeastern
Governors (CONEG)

Association of Governors from seven northeast states, to collaborate on economic, environmental and social
issues. www.coneg.org

Electric Utilities
Independent
System
Operator

NSTAR

Investor-owned electric and gas utility. www.nstar.com

National Grid

Investor-owned electric and gas utility. www.nationalgridus.com

24 Municipal Utilities

Special government districts providing utility services within a city or town.

New England ISO

Ensures reliability for wholesale power generation and transmission throughout New England. www.iso-ne.com
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Electric Utility
Public Benefit
Organization

Massachusetts Clean
Energy Center

A semi-public agency created by an act of legislation for the purpose of accelerating clean energy technologies,
companies and projects within the state, funded through a systems benefit charge. www.masscec.com

Local Nonprofit
Organizations

Massachusetts
Energy Consumers
Alliance

Green power and charitable programs, including organizing collective green power purchasing programs and
assisting residents with accessing ratepayer-funded energy efficiency programs. www.massenergy.org

Environment
Massachusetts

Citizen-based environmental organization, providing research, education and advocacy on environmental
issues and solutions. www.environmentmassachusetts.org

Massachusetts
Municipal
Association

Provides services to MA cities and towns, including research, education and advocacy. Created the MunEnergy
program in partnership with Constellation for energy purchasing and energy management services. www.
mma.org

Berkshire Wind
Power Cooperative

A 15 MW wind power farm jointly owned and operated by 14 municipal utilities (located throughout the state)
and the Massachusetts Municipal Wholesale Electric Company, located in western Massachusetts in the Town of
Hancock. www.berkshirewindcoop.org

Massachusetts
Climate Action
Network

A network of local groups addressing climate change throughout the state providing leadership in a variety of
focus areas, including policy and local government climate action planning. http://massclimateaction.net

New England States
Committee on
Electricity

Created in collaboration among six New England Governors, NESCOE works on policy and other efforts to
ensure long-term price and service reliability, and clean energy. www.nescoe.com

New England Clean
Energy Council

Leads programs to support the development of clean energy companies in New England. www.cleanenergycouncil.org

Community Labor
United

Work on programs and policies that support low and moderate-income workers, including an effort to support
energy efficiency upgrades within Boston’s low-income community. http://massclu.org

Mass Audubon

Research, advocacy and educational programs dedicated to protecting the natural environment in
Massachusetts. www.massaudubon.org

Massachusetts
Chapter of the Sierra
Club

Massachusetts chapter of the national grassroots environmental organization, the Sierra Club, working on a
variety of issues including those related to clean energy such as the Cool Cities initiative which provides participating communities with guidelines on reducing greenhouse gas emissions. www.sierraclubmass.org

Boston Region
Metropolitan
Area Planning
Organization

Federally mandated and funded planning organization responsible for the regional transportation planning
process in 101 cities and towns throughout the Boston region. www.ctps.org.

Metropolitan Area
Planning Council

Regional planning agency supporting areas such as smart growth, land use issues, and natural resource protection across 101 cities and towns throughout the Boston region. www.mapc.org

Merrimack
Valley Planning
Commission

Assisting 15 communities in the Merrimack Valley (northeastern Massachusetts) with growth management
including land use, transportation, environment, and economic development. Hired an Energy Manager to work
on behalf of all of the communities, providing technical expertise and resources, as well as leading regional
renewable energy and energy efficiency efforts such as the release of a Request for Proposals (RFP) on behalf of
six communities interested in purchasing renewable energy credits to offset energy costs, which is set to move

Regional
Planning
Agencies

forward now that SREC II has been reauthorized.

National
Organizations
With Programs
in the Greater
Boston Region
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377

http://mvpc.org

Southeaster
Regional Planning
& Economic
Development
District

Regional planning agency serving 27 cities in southeastern Massachusetts, providing research and programs in
areas such as economic development, planning and housing, the environment, and providing support to and
collaborations among municipalities. www.srpedd.org

Old Colony Planning
Council

Regional planning council working on environmental, economic and transportation issues across 16 communities in southeastern Massachusetts. www.ocpcrpa.org

Northern Middlesex
Council of
Governments

Works with nine communities in northern Middlesex County, Massachusetts, to provide regional planning
services. www.nmcog.org

Clean Energy States
Alliance

Supports clean energy leadership across the country at the state and local level. Led the New England Solar
Cost-Reduction Partnership, a collaboration among five states aiming to reduce permitting times and address
other factors (interconnection, financing, zoning, structural review) affecting the ‘soft’ (non-hardware) costs of
solar installations, funded by the U.S. Department of Energy’s SunShot Initiative Rooftop Challenge II program.
www.cesa.org

Environmental
Defense Fund
Climate Corps
Program

A national fellowship program placing highly qualified fellows at organizations across the country, including
several in the Boston Region working on energy management systems, energy efficiency measures, financing,
and retrofits for state agencies, schools, the City of Boston, and the port authority. http://edfclimatecorps.org

U.S. Green
Building Council,
Massachusetts
Chapter

A national organization dedicated to promoting green building through LEED certification, education and
advocacy. The Massachusetts chapter is based in Boston. www.usgbcma.org

Vote Solar

A national non-profit organization dedicated to issues related to climate change and the promotion of solar
energy, including net metering policy advocacy in Massachusetts. http://votesolar.org
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5.4 Jiangsu and Zhejiang Provinces, China
National

National People’s
Congress (NPC)
of the People’s
Republic of
China

China’s national legislature. Passed the People’s Republic of China Energy Conservation Law, the 12th Five Year Plan,
and the People’s Republic of China Circular Economy Promotion Law and the renewable energy law of the People’s
Republic of China www.npc.gov.cn/englishnpc/news

State Council

China’s chief administrative authority. Responsible for the execution of the 12th Five-Year Plan. Issued the energy
development plan and notice on the 12th Five Year Plan emission reduction comprehensive work by State Council,
Opinions on Promoting Solar Industry Development, the Green Building Action Plan, and Opinions on Accelerating
the Development of the Energy-Saving Environmental Protection Industry. http://english.gov.cn

National
Development
and Reform
Commission
(NDRC)

The State Council commission responsible for economic and social development, and includes the Department of
Climate Change and National Energy Administration. NRDC released the notice on price leverage to promote solar
industry development, and worked with the Ministry of Finance to create financial incentives and fund management measures for energy savings projects under Energy Management Contracts. Formulates the major strategy,
planning and policies related to climate change. http://en.ndrc.gov.cn/

National Energy
Administration
(NEA)

The administration within the NDRC responsible for energy development planning and industrial policy. NEA
created the New Energy City, Renewable Energy Building Demonstration County, and Green Energy Demonstration
County programs. Oversees provincial compliance of the renewable energy development component of the 12th
Five Year Plan. http://en.ndrc.gov.cn/mfod/200812/t20081218_252224.html

Ministry of
Housing and
Urban-Rural
Development
(MOHURD)

The State Council ministry that builds and regulates housing and rural infrastructure. Manages energy efficient,
green building construction. Created the Solar PV Building Demonstration Program and established building energy
efficiency regulations. http://www.mohurd.gov.cn

Ministry of
Science &
Technology
(MOST)

The State Council ministry responsible for science and technology plans, policies and regulations. Promotes the
integration of production, teaching, research, and application of EERE technologies. Implemented the Ten City
Lights program. http://www.most.gov.cn/eng

Ministry of
Finance

The national executive agency responsible for budgeting, fiscal policy and economic regulations. Provided incentives and funding for EERE deployment projects, and initiated created the Golden Sun Demonstration Program
jointly with MOST and NEA (the program that provided a rebate of 50%-70% of the total investment amount for
qualified solar PV projects between 2009 and 2013). http://www.mof.gov.cn/index.htm

State
Administration
for Taxation

The State Council administration responsible for taxation and enforcement of state revenue laws. Issued the notice
on Solar Value Added Tax (VAT) policy, whereby 50% of the VAT is returned to the Solar PV electricity generation
developer by the end of 2015. http://www.chinatax.gov.cn/n6669073/index.html

State Grid
Corporation of
China

The state-owned corporation managing transmission and distribution for five out of the six regional electricity grids
in China. Issued the Notice on Distributed PV On-Grid Service, which simplified the distributed solar PV interconnection process. Decoupled on-grid distributed energy and electrical charging stations construction, opening up the
market to private capital. http://www.sgcc.com.cn/ywlm/index.shtml

Jiangsu Province
Government

The Jiangsu Province governmental agency. Implements the requirements of the national 12th Five-Year Plan,
established building energy efficiency requirements, conducted renewable energy industry planning, a new energy
car promotion plan, and a new energy automotive industry development action plan. Issued notices on promoting
LED industry development and solar PV generation. http://www.jiangsu.gov.cn/JSGOVEN08

Jiangsu Electric
Power Company

A subsidiary of State Grid Corporation of China in Jiangsu Province. Responsible for regional energy (and renewable
energy) distribution. http://www.sgcc.com.cn/ywlm/aboutus/structure.shtml

City

Yangzhou City
Government

The city of Yangzhou’s governmental agency. Introduced goals for EERE, and implemented supportive programs
and policies such as the Functional Semiconductor Lighting Demonstration Project, measures promoting LED and
solar industry development, New Energy City development planning, and the New Energy Car Promotion Plan.
www.yangzhou.gov.cn/english/yzgov_en_index.shtml

Nonprofit
Organizations

China Solid State
Lighting Alliance
(CSA)

An industry organization providing information and resources regarding LED R&D, standardization and applications.
http://en.china-led.net

Jiangsu Province
Photovoltaic
Industry
Association

Jiangsu’s solar PV industry association. http://www.jspv.org.cn

Yangzhou
Building Energy
Conservation
Association

A non-governmental organization focused on the formulation of building industry standards. http://www.yzjzjn.
com

Province

6. Glossary
Clean Energy

A term generally used to refer to energy acquired from renewable sources with minimal impact on the
environment. For the purposes of this report, general references to clean energy also include energy
efficiency and alternative energy vehicles.

Competitive Suppliers

An energy provider that sells electricity directly to consumers at a competitive market rate.

Co-Op

A utility owned by its customers rather than investors or government, where profits are generally
reinvested into infrastructure or distributed to members.
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Demand Response (DR)

Changes in end-consumer use of electricity in response to energy cost and other incentives. In this
context, refers to programs which prioritize reducing consumer energy use.

Direct Access

A service that allows consumers to purchase energy directly from competitive suppliers rather than
from the local utility. In a direct access system, the energy is typically still transmitted over the local
utility’s infrastructure.

Energy

Used in this report primarily to refer to electricity throughout the cycle of generation, transmittance,
and use by the end consumer. Typically expressed in kilowatt hours (kWh) or megawatt hours (MWh).

Green Pricing

An optional utility service that allows customers to pay a premium for electricity generated completely
or partially by renewable resources.

Green Product

A utility product that is entirely or partially made up of a renewable resource (or some combination of
renewable resources) that allows customers to pay a premium for green energy.

Greenhouse Gases (GHGs)

Gases present in Earth’s atmosphere that absorb and emit thermal infrared radiation, contributing to
the greenhouse effect.

Grid Operator

An entity responsible for the transmission of energy from point of generation to local or regional energy
distributors; reliability and balancing of the transmission grid.

Investor Owned Utilities (IOUs)

A utility owned by investors typically operated as a for-profit enterprise.

MWp

Megawatt Peak

Municipal Utilities

A utility owned by a local government agency, typically an individual city or a purpose created
municipal utility district.

Net Energy Metering (NEM)

A system that provides energy utility customers compensation in the form of a credit on their electricity
bill for on-site generated energy fed back into the utility system.

Power

The rate at which energy, normally in the form of electricity, is discharged. Expressed here in watts (W),
kilowatts (kW), megawatts (MW), and gigawatts (GW).

Power Purchase Agreements (PPAs)

A contract between two parties, one who generates and agrees to sell electricity to the other, who
agrees to buy. A Power Purchase Agreement outlines all the terms of the sale, including the price and
amount of electricity to be delivered and the method and time of delivery.

Renewable Energy

Energy acquired from sources that are not depleted when used or which can be replenished on a
“human timescale.” Includes solar, wind, hydroelectric, biomass, and geothermal sources.

Renewable Energy Credit (REC)

The environmental attribute of renewable energy generation, which can be sold or traded in a REC
market. REC owners have the ability to claim that the power they purchased is renewable.

Renminbi (RMB)

The Renminbi is the official currency of the People’s Republic of China.

Sustainable Energy Business Districts (SEBIZ)

The Sustainable Energy Business Districts (SEBIZ) program addresses China’s surging urban energy
needs at the city level by deploying a proven and successful public-private partnership collaboration
model. The SEBIZ program uses a portfolio approach to clean energy technology deployment by
coupling technical assistance with applied policy development at the local and national levels, using
targeted business districts to build scale for distributed projects. This approach builds local capacity
and demonstrates the opportunities and benefits for ongoing improvements to and investments in
building-level energy infrastructure through the development of energy efficiency, renewable energy
and electric vehicle charging technologies (EERE). The program is funded by the U.S. Department of
Energy and implemented by Optony Inc.

Virtual Net Metering

A form of Net Energy Metering in which excess power generated at one location can be used to credit
an electricity bill at another meter.
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