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VISION FOR A BETTER FUTURE
California enhances its global leadership in science, technology, and innovation,
which forms the foundation of a healthy economy, society, and environment.

MISSION OF CCST
CCST catalyzes leading experts in science and technology to engage with policy
makers to ensure California’s continued leadership in science, technology,
innovation, and STEM education.

EXTERNAL LANDSCAPE:

CCST BUILDS COLLABORATIONS
AND CREATES COLLECTIVE IMPACT
CCST operates in a crowded landscape of entities seeking policymaker attention,
funding, or fellows. Because CCST is statewide and convenes experts across
disciplines and institutions it has access to an unparalleled science network and can
build effective collaborations to conduct rigorous analytical assessments and create
collective impact.

CCST COMPETITIVE
ADVANTAGE
• An organization created by policymakers
• Modeled after the nation’s leading science resource, the National Academies,
with which it has an MOU
• Unparalleled network of resources (institutions, scientists, fellows, teachers)
• Convening power to address complex science and technology issues and to
inform policy with rigor and objectivity

ABOUT CCST
CCST is a nonpartisan, impartial, not-for-profit corporation established via
Assembly Concurrent Resolution (ACR 162) in 1988 to provide objective advice
from California’s best scientists and research institutions on policy issues involving
science.
CCST is dedicated to providing impartial expertise that extends beyond
the resources or perspective of any single institution. It receives support
from public and private higher-education institutions, including the University
of California, California State University, the California Community Colleges,
Stanford University, and the California Institute of Technology, and major
federal funded laboratories, including Lawrence Berkeley National Laboratory,
Lawrence Livermore National Laboratory, Sandia National Laboratory –
California, Stanford Linear Accelerator, NASA Ames Research Center, and the
Jet Propulsion Laboratory as well as leaders from the private sector.

CCST is governed by a Board of Directors, which is made up of 16 leaders from
industry and academia, and oversees the following:

COUNCIL
The principal operational arm of CCST, the Council
is comprised of 30 corporate leaders, academicians,
scientists, and scholars of the highest distinction who
serve as advisors to CCST. The Council identifies issues
needing study and oversees production of reports; it also
convenes the best and brightest science minds in the state
along with policy makers in meetings three times a year.
The Council helps the State proactively frame science
and technology policy questions, and provides impartial,
peer-reviewed, evidence-based analyses to help address
these questions.

SENIOR FELLOWS
A broad network of 135 distinguished scientists,
engineers, and technical experts, the Senior Fellows serve
as a valuable resource for the Council when planning or
executing reports.
WWW.CCST.US

CALIFORNIA TEACHER
ADVISORY COUNCIL
(CAL TAC)
A group of 12 outstanding K-14 science and math
classroom teachers, Cal TAC provides a voice for
the STEM educator community, involving teachers
in discussions of education-related policy. Cal TAC
produces studies focusing on issues important to science
and math education and interfaces directly with policy
makers.

SCIENCE AND TECHNOLOGY
POLICY FELLOWS
A group of 10 PhD-level experts who serve one-year
fellowships in the state Legislature, Policy Fellows increase
the opportunity for policy to be informed by science and
receive training and experience in helping effectively bring
their scientific expertise to a policy setting.
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LETTER FROM BOARD CHAIR
CHARLES F. KENNEL
As CCST’s new Board Chair, I’ve been fortunate to be
named to a unique position: There are no other states
quite like California in the US and, within the state, there
are no other organizations quite like CCST. We are a
reflection of the greatest strengths of California’s science
and technology community – but, like California, we
are also constantly facing a wide range of complex issues
with long-term implications – a range of issues that is
partly a result of our own expanding reach.

These have been significant changes for CCST, expanding
the discussions in which we participate and the areas
in which our world-class experts are providing advice.
I believe that there is much more that we can do.
California is facing numerous decisions on its water and
energy infrastructure that will shape the state’s future for
decades to come. To ensure the best possible outcomes for
California, we have focused on these areas to deliver the
best information available directly to decision makers.

Our mandate is to leverage California’s scientific
expertise in an efficient, nonpartisan manner to
provide rigorous analytical assessments of science- and
technology-related issues for the state. Since 1988, we
have done so on an increasingly broad range of subjects
including energy, intellectual property, biotechnology,
STEM education, water technologies, and more. Many
of these projects have been conducted at the behest of
the Legislature, the Governor, or various state agencies.
Many, however, we have conducted on our own
initiative, bringing light to issues which may not yet
be on policymakers’ radar but which our stakeholders
think have potential significance for policy discussions
to come. We can do this because CCST includes more of
California’s science and technology stakeholders than any
other institution, public or private.

There is tremendous power in a collective voice. It’s our
job to serve as a trusted, independent, expert resource, and
we have done so for more than twenty-five years. I look
forward to working with our members and stakeholders to
ensure that the next twenty-five are even better.

Over the past several years we’ve been focusing on ways
to expand our reach and provide more opportunities
for decision-makers to access and interface with the
expertise of our network. Thanks to the Gordon &
Betty Moore Foundation and others, we established the
highly successful CCST Science and Technology Policy
Fellows program in 2009; it places PhD-level experts
in the offices of policymakers or on staff of legislative
committees for one-year fellowships. We also created
the California Teacher Advisory Council in 2005, which
brings together some of California’s best K-14 STEM
teachers to provide the wisdom of practice to educational
policy discussions, including the critical emerging area of
digitally enhanced education.

In beginning my tenure as Board chair, I am succeeding
a person whose impact on CCST cannot be overstated.
Karl Pister led the Board for more than twenty years, and
it was in very large part due to his passionate vision and
capable guidance that CCST has managed to grow and
evolve into the effective and far-reaching organization
it is today. It has been a true privilege and a pleasure
to work with Karl, and the memories of his steadfast
wisdom will be my guide in the years to come. I doubt
that anyone can truly fill Karl’s shoes, but I will do my
best to carry out his vision and continue CCST’s growth
in the service of California and its people.

Charles F Kennel
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LETTER FROM COUNCIL CHAIR
COREY GOODMAN
No state finds it easy to contemplate policy decisions
on infrastructure issues that span multiple agencies,
industries, and constituencies. California’s water and
energy needs have been a particular focus for nearly
15 years, but the recent drought has prompted a
particularly close reassessment of the state’s overall water
infrastructure and strategy. CCST delivered a critical
report this year – Achieving a Sustainable Water Future
through Innovations in Science and Technology. This
report – two years in the making – provides a science
and technology roadmap about water for policymakers to
ensure that California can guarantee availability of water
for decades to come.

nine reports on specific technologies, as well as some
technical papers. This work is an unmatched resource to
a state that has embraced renewable energy with a more
ambitious agenda than any other state. To be successful,
California must be informed by rigorous analysis of what
is possible with today’s technology, where the state must
invest to meet 2050 goals, and what energy portfolio is
required. Our work on California’s Energy Future is a
good example of how we can effectively and proactively
engage with policymakers, executive-branch agencies,
and leading California scientists to identify the key issues
California must address to achieve its goals, including
scenario-based policy analyses and recommendations.

The roots of this report on water go back several years to
a broad assessment of California’s innovation ‘ecosystem’
in 2011 that identified water infrastructure as a critical
element of California’s future. We couldn’t foresee the
drought, of course, but we already knew that California’s
water infrastructure would benefit from the type of
analysis that CCST can provide. We don’t just respond
to requests for information – we proactively engage with
agencies such as the Department of Water Resources to
identify issues of significance, and we were pleased to
assist with the update to the California Water Plan. With
the most significant drought our state has ever faced, our
work was more timely than we could have anticipated.

In chairing the Council and addressing critical California
issues, I am convinced that CCST is an organization that
operates in a class of its own in California. We celebrate
California’s vision in creating this unique organization
more than 25 years ago.

California’s scientists – such as the renowned experts
associated with CCST – value the Council as an effective
way to apply their expertise to solving challenging
societal problems. They help us identify important
issues and help us produce peer-reviewed studies for
policymakers. To effectively help frame policy questions,
the Council serves as a nexus with both policymakers
and the best and brightest policy minds in the state in
California’s leading science and technology institutions to
determine the issues that need attention and to produce
evidence-based analyses.
CCST has historically focused its efforts around a small
number of issues each year, reflecting the priorities
identified by the Council along with California
policymakers with whom we interact. An example is
our work on energy – where, since our overview of
California’s Energy Future in 2011, we have produced
WWW.CCST.US

Like California, a state known for its forward-thinking
S&T policy and innovative spirit, we are looking to the
future and our unique role in answering critical questions
California must address. I look forward to building on
CCST’s powerful legacy of informing science-based
policy and, as Council Chair, commit my full focus
to providing sound science and technology advice to
policymakers at a time when important decisions will
address daunting issues, ensure our competitiveness
for investment and leadership in innovation, and –
regardless of the politics – a rigorous focus on the science
and technology issues that confront our nation’s leading
innovation state, California.

Corey Goodman
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EDITORIAL FROM SUSAN HACKWOOD,
EXECUTIVE DIRECTOR
IMPACTFUL, IMPARTIAL EXPERTISE
This is an important time for CCST in addressing critical
but contentious issues. With the state on an economic
upturn, Sacramento is looking for the best ways to
invest in California’s continued leadership in science
and technology. While California remain the nation’s
leader by many S&T indices, just maintaining the status
quo will mean that we will fall behind. We could have
no better leadership at this pivotal time than our Board
Chair, Dr. Charles Kennel, and our Council Chair, Dr.
Corey Goodman.
Issues like hydraulic fracturing and greenhouse gas
reductions are complex and not easy to resolve with
quick sound-bites. CCST, as always, aims to inform
policymakers with non-partisan, peer-reviewed, factbased input. This can be challenging for policy makers,
because there aren’t always easy answers. Making
decisions on many science- and- technology-related
policies involves balancing many pros and cons, some
of which may not be fully understood, and a long-term
view that isn’t always easy to sell to a public who want
quick results.

Our focus for the past year has been on issues with
significant potential to transform our state: digital
education, which means new, untested roles for teachers
that offer transformational potential for the education
of our children; a systems approach to water, with
high-quality information provided through a portal
that everyone can use; providing independent and
credible information on oil-well stimulation that inform
decision-makers efforts to balance good jobs, safety and
environmental challenges. The scope of these current
issues represents what CCST brings to California – a
breadth and depth of expertise, a sophisticated and
nuanced examination of the issues, and sound, fact-based
analyses.
These questions aren’t easy to address, but CCST is
uniquely suited to bring an unmatched, impartial
expertise to handle the hard questions, and we are ready
to do so.

Susan Hackwood
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INFORMING FOUR CRITICAL
ISSUES FOR CALIFORNIA
This year, more than ever before, CCST has taken on a big
agenda that focuses on four issues that are timely and
important to California’s future.
What we do for all CCST reports:
• Convene world-class experts
• Set a high bar for disclosure of conflicts of interest
• Conduct thorough, objective work
• Ensure rigorous peer review before reports
are published
These underpinnings result in reports that we are proud
of and that we hope will inform policymakers and lead to
great policy.

WWW.CCST.US
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ACCESSING THE FUTURE:
GETTING DIGITALLY ENHANCED
EDUCATION RIGHT
Digitally enhanced education (DEE) has arrived in
California’s classrooms, but there’s little data or
evidence-based guidance about what works, for whom,
and under which conditions – not just in California, but
anywhere. Thanks to CCST’s California Teacher Advisory
Council (Cal TAC), we are seeking the answers. Cal TAC
has been working to facilitate a better understanding of
how California can get digital education right.

DEE?
It’s not just another acronym, but a multi-faceted
approach to technology-based education that CCST is
uniquely qualified to assess for math-science education.
DEE includes instructional materials, virtual schools
and classrooms, learning management systems, online
discussion forums, online learning, digital libraries,
social networks, and more.
Home to Silicon Valley and many innovative companies
doing cutting-edge work in this important area,
California should embrace DEE in a big way to benefit
the state’s six-million students. It’s a fast-evolving area
in need of sound metrics that will measure its access
to students in every school, new ways to attract young
people to the fascinating world of mathematics and
science, and the development of a generation of high
achievers who will have limitless career opportunities in
an innovative state.

Over the past year, CCST and Cal TAC convened a
series of symposia, The Efficacy of Digitally Enhanced
Education in California, which have brought together
representatives of the education, technology, policy,
research, and philanthropic communities. This series
was designed as an ongoing conversation among those
with distinct but complementary perspectives on the
efficacy of DEE and its promise as a great equalizer,
helping economically disadvantaged and secondlanguage learners. Cal TAC has briefed policymakers in
Washington DC and Sacramento on the results of our
efforts and worked with the National Academies Teacher
Advisory Council, to showcase nationally our work in
California.
We must shift from thinking about technology as
an add-on, and move towards a more integrated
understanding of what is possible.

CCST AND DEE
IN CALIFORNIA
CCST has tapped into a comprehensive cross-section
of stakeholders in education, science and technology
institutions, policy and technology providers, engaging
them with Cal TAC’s educators in a series of symposia
that has explored the state of the art in this emerging
area. Cal TAC’s award-winning master teachers from the
K-14 education system bring the wisdom of practice and
the classroom perspective to this important discussion.
Cal TAC’s perspective is centered on the classroom
environment, the teacher, the institutional infrastructure,
as well as creative partnerships to make California DEE
world-class.

WWW.CCST.US

“It’s a good time for us to be thinking
at the state level about setting
expectations and supporting the kinds
of technology-related changes we’re
trying to make.”
Mary Vixie Sandy, EdD, Executive
Director, California Commission on
Teacher Credentialing
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A SYSTEMS APPROACH
TO WATER: CALIFORNIA’S
LIFEBLOOD
Water is the fundamental resource challenge facing
California, and its planning and management is vital
to California’s economy and environment. Improving
the way we extract, treat and use water in the future is
critical to California’s future, not just for our state but
for the country and the world. CCST delivers the most
promising science and technology to California decisionmakers to improve water management and secure
California’s economic future.

8

WHY WATER?
For much of our large and growing state, especially urban
areas in Southern California and the agricultural areas,
depends on water transported in from far away. In fact,
when CCST assembled experts in 2011 to discuss how
to keep the state’s high-tech innovation economy strong,
improving California’s water system was one of the top
two issues they cited. Clean water is essential to support
our population growth, and California is the nation’s
number-one state in agricultural production, producing
more than 400 commodities for distribution nationally
and abroad. But our growing population, critical science
and technology industries and our farms require a stable,
efficient water supply to thrive and be sustainable.

A THOROUGH LOOK
AT THE OPTIONS
CCST assembled key stakeholders and gathered input
from more than 150 water experts, holding meetings
throughout the state to tap into expertise from state,
federal, and local agencies, academia, federal research
laboratories, NGOs, and the private sector. The result
is a clear overview of the state’s water cycle, providing a
roadmap to the issues – and potential solutions – at each
stage of the cycle. The study was incorporated into the
2013 Update of the California Water Plan facilitated by
the California Department of Water Resources (DWR)
and the Governor’s Water Action Plan prepared by the
California Natural Resources Agency, the California
Department of Food and Agriculture, and the California
Environmental Protection Agency.

such as soil moisture sensors to efficiently irrigate
crops in real-time, and the use of improved wastewater
cleanup and recycling technologies. The challenge lies
in coordinating the statewide application of science and
technology at every stage in the water-use cycle.
Above all, the state needs a comprehensive, integrated,
statewide water information system. California’s
water system is enormous, complex, and requires high
levels of cooperation and information exchange from a
myriad of agencies at the local, state, and federal level.
It also requires full and transparent communication
of data from all water extractors and users. The state
needs a way to better monitor and understand its water
systems overall to create an informed water strategy that
uses a range of technologies, policies, and approaches.
CCST has shared our analysis with policymakers in
Washington, DC and Sacramento.
Maintaining a sustainable water system is a difficult and
long-term challenge. But technology and innovation can
help change the rules of the game, if you know where
and how to best apply them. Time is of the essence, and
CCST’s science and technology roadmap for the water
cycle is designed to help California respond to this crisis
in a timely and cost-effective manner.

California has a legacy of success in leveraging
technological innovation. As a result, many of the needed
solutions already exist or are in late-stage development,

WWW.CCST.US
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HYDRAULIC FRACTURING
AND MORE: A LOOK AT WELLSTIMULATION TECHNOLOGIES
Oil and gas production has been a major industry in California for
decades. In 2013, our state was the third-highest producer of crude oil
in the United States. New technologies for improving the efficiency of
oil and gas wells have made drilling more effective than ever. Hydraulic
fracturing, in particular, has opened up the possibility of profitably
getting oil and gas from rock formations that were previously out of
reach. But these technologies have raised questions about safety
for policymakers and the public, prompting an urgent need for an
objective review of the latest science and practice.

SQUEEZING OIL AND GAS
FROM ROCK
Well stimulation involves injecting proprietary mixtures
of chemicals into the ground, making it easier to
withdraw oil and/or gas from the rock. This can involve
using mixtures of water and chemicals injected under
high pressure to fracture the rock and prop the fractures
open (hydraulic fracturing), acid fracturing to etch
channels in the rock, or matrix acidizing where acid
dissolves sediments and mud solids. Hydraulic fracturing
is the main technique used in California.

CCST’s inter-institutional network brought a unique
breadth and depth of experts to the BLM project. We
brought together a steering committee whose members
were chosen for their technical expertise and balance
of viewpoints, and brought in CCST affiliate institution
Lawrence Berkeley National Laboratory to carry out the
analysis and literature review. The result was the first
comprehensive state-level analysis of its kind, delivered
at the end of August 2014. We are bringing the same
rigor to an expanded scope of work in our analysis for
the California Natural Resources Agency under SB 4
(Pavley), due in 2015.

Expanding the areas of California available to drilling
represents a major economic opportunity. But there
are unknowns about the safety of well-stimulation
techniques. Some have asserted links between use of
these techniques and contamination of local water tables,
as well as seismic events.

For both projects, CCST provides a detailed assessment
of the central questions behind this complex issue for
policy makers: What are the technologies and how do
they work? What parts of California could be open
to drilling with these technologies? And what are the
potential environmental risks?

CCST CUTTING TO THE
HEART OF A COMPLEX ISSUE

Hydraulic fracturing and other well-stimulation
techniques have stirred a lot of public debate and
comment on issues that demand objectivity and scienceinformed policy decisions. With these projects, CCST
is providing a balanced, comprehensive look at the pros
and cons of technologies with significant economic
potential for California.

The economic and environmental stakes involved
in this issue demand solid information that is both
thorough and independent. That’s why CCST has been
separately commissioned by both the Federal Bureau of
Land Management (BLM) and the California Natural
Resources Agency to prepare up-to-date technological
assessments of well-stimulation technologies.

WWW.CCST.US
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BUILDING POLICIES
FOR A BETTER
ENERGY FUTURE
Innovation is an essential part of building our future – not just in
technological innovation, but in policy as well. California is wellknown as a national trailblazer in this regard, with its landmark
legislation on reducing greenhouse gas (GHG) emissions by 2050,
inducing serious consideration of alternative energy strategies.
In the highly regarded California’s Energy Future report
series, CCST has rolled out a detailed and comprehensive look
at the possibilities and limitations of current energy technologies
towards meeting these ambitious emissions goals.

POLICY FRAMEWORK
NEEDED
Developing the right combination of technologies is
only part of the answer to lower emissions, however.
To reach its goals of reducing emissions and growing a
more climate-friendly, reliable and economically efficient
electrical system, California needs a policy framework
that will enable the best energy technology deployment
decisions. That’s why CCST continued the Energy Future
series with a project that focused exclusively on the
implications of our technology analyses for policy.

EXPANDING BIOFUELS
Biofuels, which can replace gasoline or diesel and are
produced from natural resources, have a lot of potential
to contribute to California’s energy needs. But biofuels
aren’t widely used, in part because production is
limited and costs won’t be competitive until biofuels are
produced on a bigger scale. In our second energy policy
report, CCST explores whether the state has the right
incentives in place to attract private investment and scale
up production.

THE RIGHT PRICE AT THE
RIGHT TIME
The way electrical power is currently billed is an obstacle
to more widespread adoption of electric vehicles. It only
costs about $.05 per kilowatt hour to provide off-peak
electricity when recharging is convenient, but many
customers face rates that are more than six times this
cost. The same misalignment of rates with costs is also
hindering the development of grid storage, which is
important to manage increased use of intermittent
renewable generation such as wind and solar power, as
well as participation in demand response programs that
avoid inefficient, high-emission peak generation. A timesensitive pricing structure that better aligns prices with
costs of service would help address these issues. It would
also encourage the development of other technologies to
further improve all of these GHG-reducing actions.

“Understanding the technical aspects of
energy technologies is only the first step
towards building a sound energy future
for California.”
Jane C.S. Long

WWW.CCST.US
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SCIENCE AND TECHNOLOGY INFORMING
POLICY: THE CCST FELLOWS
In 2009, CCST launched a program to embed scientists
directly in the California state legislature. Ten young
PhDs were awarded fellowships in a variety of committee
and legislator offices in Sacramento. The idea was to
enable these Fellows to learn about the realities of
translating science and technology concerns into a
policy context and to assist policy-makers in addressing
complex scientific and technical issues. Five years
later, this pilot program has been declared a success
and extended. Our Fellows are in high demand in
Sacramento, and their contributions have been praised
year after year on the floor of the California Assembly
and Senate.

EXPERTISE AT THE
GROUND LEVEL
The interface between science and public policy grows
more important year after year. In fact, it goes to the
core of CCST’s mission – to leverage the knowledge and
expertise of the science and technology community to
help inform the State about critical policy issues. As an
independent resource outside of government, CCST
has been doing this for most of its history – convening
experts to help answer questions posed by California
state agencies and policy makers.
The CCST Policy Fellows represent a different way of
connecting with Sacramento. Fellows serve as staff to
offices in Sacramento, bringing perspective and expertise
to policy discussions among policy-makers at

“This is a terrific program where we give
those interested in science and technology
the opportunity to work in the Legislature for
a year. It is very significant because public
policy now so often involves technology and
science. These people have done a great
public service.”
Senate President pro Tem
Darrell Steinberg
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the earliest stages of policy discussions. CCST Fellows
analyze legislation, provide expert testimony, staff
legislative hearings, negotiate legislative amendments,
meet with constituents, and more. Fellows serve as
trusted members of the legislative team. Importantly,
many of the Fellows stay engaged in policymaking postFellowship by remaining in the Legislature as full-time
employees, providing a lasting benefit to California
policymaking.

A UNIQUE EDUCATION
The Policy Fellows don’t just contribute to the
offices where they’re placed: they receive a matchless
introduction to the world of policy, learning the ins and
outs of policy discussions in a way that they can’t get
anywhere else. Before they set foot in the Capitol, CCST
runs them through a rigorous, multi-week ‘boot camp’ to
prepare them to work in a legislative setting. During the
year, regular seminars with leaders of State agencies such
as Cal EPA, the Natural Resources Agency, Health and
Human Services, Food and Agriculture, and Cal Recycle
provide the Fellows with a direct line to the heart of
Sacramento policy discussions.

BUILDING A NEW NETWORK
The Fellows’ contributions don’t end when their year in
Sacramento is up. Many past Fellows have gone on to
positions in academia, industry and government, both
State and Federal. And this past year, CCST developed a
Policy Fellows Alumni Network to enhance and sustain
the contributions of current and former Fellows. The
CCST Policy Fellows have become a valuable and unique
part of CCST’s network of expertise.

WWW.CCST.US

CAL TAC – INCREDIBLE TEACHERS ON THE
VANGUARD OF CHANGE
Science, technology, engineering, and mathematics
(STEM) education is a vital underpinning of the state’s
science and technology leadership. Our schools train and
prepare the next generation of scientists and engineers,
providing an essential pool of expertise for research
institutions and the high-tech industry to draw upon. In
many analyses and discussions about education, however,
one group has been absent: K-14 teachers. CCST has
changed that with the creation of the California Teacher
Advisory Council (Cal TAC).
CCST formed Cal TAC in 2005 as a way to bring realworld classroom experience to policy-makers. Modeled
after a similar initiative of the National Academy of
Sciences, Cal TAC has become a distinguished and
unique California resource that has not only led CCST
studies on education policy and practice, but facilitated
valuable discussions of critical modern classroom issues
such as digitally enhanced education.

BEST OF THE BEST
STEM teachers selected for Cal TAC represent the very
best California has to offer. Award-winning, highly
accomplished teachers from the K-14 system, these
teachers are no strangers to taking the lead in making
sure that their classrooms offer the best possible science
and math educational experience. Several Cal TAC
members are National Board Certified. They sit on state
and national committees to explore curricula, working
to provide greater opportunities for students to engage in
the STEM disciplines as well as improve their academic
performance. And many of them have won national
recognition for their efforts.

WWW.CCST.US

THE DIGITAL
EDUCATION QUESTION
Digitally enhanced education – the effective use of
technology in the classroom – is a hotly debated topic
nationwide. Districts and states are trying a myriad of
technologies in search of the optimum composition that
enhances student performance, makes more educational
opportunities available to a wider segment of the student
population, and controls costs. The technologies are so
new, however, and evolving so quickly that it isn’t clear
yet what works and what doesn’t.
California can lead in digital education and Cal TAC has
been at the vanguard of the discussion. Since 2011, Cal
TAC has been conducting regular summits and symposia
on digitally enhanced education, publishing proceedings
and, most importantly, maintaining a consistent dialog
over time to provide an evolving perspective focused
on best practices, sound metrics and accountability.
Cal TAC teachers are effective communicators and
have briefed policymakers in both Sacramento and in
Washington, DC on the policy implications of this work.
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CCST
NIMBLE, RESPONSIVE
AND EVOLVING WITH
THE TIMES
CCST was founded in 1988 to serve as a source of
unbiased advice on science and technology issues for the
State. By the time CCST adopted its first strategic plan in
1996, it asserted an even more ambitious objective: to be
not just a source of expertise, but an “essential element of
public policy, molder of public opinion, and independent
counsel to all that relates to science and technology
policy in California.”
Since then a lot has changed in California. Technologies
that were in their infancy have spawned multibilliondollar industries. The world has become a much more
interconnected place, changing the nature of high-tech
research, manufacturing, and education. The State has
had to continually devise and adapt policy frameworks
for a host of rapidly evolving issues including
nanotechnology, wireless networks, biotechnology and
waste management.
Through it all, CCST has vigorously adapted to the
expanding needs of the times. When CCST was started,
it consisted largely of representatives from the academic
institutions that formed its core support based on the
founding legislation. CCST rapidly reached out to
industry and the federal laboratories, formally adding the
six largest federal funded laboratories as affiliates.
CCST has also built additional networks of expertise to
facilitate its mission. The first was the Senior Fellows
Program, which nominated distinguished scientists and
technology leaders to support CCST projects – many of
whom are CCST Board and Council members whose
terms had concluded. Next was the California Teacher
Advisory Council (Cal TAC), a group of carefully
selected master teachers who bring their ‘wisdom of
practice’ to STEM education policy discussions. And,
for the last five years, the CCST Science & Technology
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Policy Fellows program has placed PhDs for yearlong appointments in Sacramento policymaker
offices, providing on-the-spot scientific expertise and
perspective.
CCST has also become much more proactive. We are no
longer just a resource to help the State answer science
and technology questions; we help the State understand
what questions need to be asked. Our Council is ready
to provide peer-reviewed research at the request of
the State, but it also focuses on critical issues that it
believes California needs to know about, such as water
and energy infrastructure. And it does so over time,
benefiting from an independent institutional memory
that allows it to develop nuanced longitudinal analyses
unconstrained by election cycles.
During its first twenty-six years, CCST has not only
met but vastly exceeded its founders’ ambitions. Its
advice is sought by policy makers and members of the
science and technology community in both California
and throughout the nation. Its focus on issues critical to
California is possible because CCST is flexible, adaptable,
and ahead of the curve as it continues to provide
expertise and advice to the State in years to come.
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SPECIAL TRIBUTE:
KARL PISTER
This year saw the end of an era at CCST as longtime
Chairman of the Board Karl Pister stepped down after
more than two decades of service to CCST.
His time at CCST has seen the organization grow from
relatively modest beginnings to a nationally known, oneof-a-kind resource for the State with a variety of programs
in place to harness and disseminate the State’s science and
technology expertise. From the beginning, Pister has taken
the long view in helping shape CCST’s goals.
“Building integrity and authority is something you can’t
do overnight,” he noted as CCST celebrated its first two
decades in 2008. Persistence has been a major theme of
Pister’s career, not just with CCST. With a background
in civil engineering, theoretical and applied mechanics,
prior to retirement he completed five decades of service
to higher education, a distinguished career that ran
the gamut from professor to dean to Chancellor of UC
Davis, to Vice President of Educational Outreach at the
University of California. He’s accumulated numerous
awards during his distinguished career, including the
Vincent Bendix Award for Minorities in Engineering,
the Lamme Medal for his contributions to engineering
education, the Berkeley Medal, the Presidential Medal
of the University of California, and the Presidential
Award of the American Society of Mechanical
Engineers, among others.
His passion for education has involved him with many
organizations besides CCST. He is a member of the
National Academy of Engineering, a fellow of the
American Academy of Arts and Sciences, the American
Academy of Mechanics, the American Society of
Mechanical Engineers, the American Association for the
Advancement of Science.
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Peg Skorpinski Photography

From the beginning, Pister understood the potential
role that CCST could play. Under his guidance, the
Council has evolved from a virtually unknown entity in
Sacramento to a position today where elected officials
and state agencies routinely seek CCST’s advice.
This growth has been possible in large part because
of the integrity, credibility, and dedication that Karl
Pister brought as Chairman of the Board. His many
connections with organizations in California and beyond
have helped CCST grow and build productive networks
and partnerships, such as with the Center for the Future
of Teaching and Learning. His dedication to educational
issues has ensured that CCST has kept STEM education
as a central component of its overall focus. But mostly,
his wisdom, experience, and leadership have ensured that
Board members, Council members, Senior Fellows, and
state leaders have had faith that CCST could fulfill and
exceed its mandate of independence, rigor, and expertise.
CCST is exceedingly fortunate to have benefited from
Karl Pister’s stewardship. He may be gone from our
boardroom, but the legacy he leaves behind is a lasting
cornerstone of CCST’s identity and success.
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FINANCIAL HIGHLIGHTS
OPERATIONS
Highlights from CCST’s financial statements from January 2013 through December 2013 show the sources and uses of
funds as a 501(c)(3) not-for-profit organization. Full financial statements, which are audited annually by Teaman, Ramirez
& Smith, Inc., are available upon request.CCST retains two offices, one in Sacramento adjacent to the State Capitol and one
in Riverside, both under the direction of the Executive Director.
Operating costs are covered through core funding received from our Sustaining Institutions and Laboratory Affiliates.
The S&T Policy Fellows program is in its fifth year and is labeled below as an individual project. Annual giving and other
projects, including some overhead allocation, are also categorized separately.

SOURCES OF FUNDS
GENERAL AND PROJECTS

Foundations,
Agencies & Private
Giving
68%
$1,854,800

Sustaining
Institutions
& Laboratory
Affiliates
31%
$802,793

Annual
Giving
1%
$39,833

USE OF FUNDS
GENERAL AND PROJECTS

S&TS&T
Policy
Fellows
Policy
Fellows
52%52%
$1,070,044

Projects
(not including
S&T Policy
Fellows)
15%

Water Project
6%
$114,863

ASME Fellows
<1%
$1,506

Alumnae Network
<1%
$1,545
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CCST Core
Support
33%
$682,005

Cal TAC
5%
$97,158

Hydraulic
Frackturing
1%
$20,937

Energy Study
3%
$68,353
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2014 BOARD MEMBERS
Charles Kennel (Board Chair)
Distinguished Professor of Atmospheric Science
Scripps Institution of Oceonography
University of California, San Diego
Bruce M. Alberts
Editor-in-Chief of ”Science”
Professor
Department of Biochemistry & Biophysics
UC San Francisco
Jeff Armstrong
President
California Polytechnic State University
San Luis Obispo
Ann Arvin
Vice Provost and Dean of Research
Lucile Salter Packard Professor of Pediatrics and
Professor of Microbiology and Immunology
Stanford University
Peter Cowhey (Council Vice-Chair)
Dean, School of International Relations and Pacific
Studies
UC San Diego
Bruce Darling
Executive Officer
National Academy of Sciences and the National Research
Council
Corey Goodman (Council Chair)
Managing Partner
venBio
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Susan Hackwood
Executive Director, California Council
on Science and Technology
Professor of Electrical Engineering,
University of California, Riverside
Charles E. Harper
Executive Chairman
Semtech
John Hemminger
Vice Chancellor for Research
University of California, Irvine
Paul Jennings
Professor of Civil Engineering and Applied Mechanics
Emeritus
California Institute of Technology
Karl S. Pister (Board Chair Emeritus)
Chancellor Emeritus, UC Santa Cruz
Dean and Roy W. Carlson Professor of Engineering
Emeritus
UC Berkeley
Rollin Richmond
President Emeritus
Humboldt State University
Van Ton-Quinlivan
Vice Chancellor of Economic Development
California Community Colleges
Sam Traina
Vice Chancellor of Research
University of California
Merced
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2014 COUNCIL MEMBERS
Corey Goodman (Council Chair)
Council Chair and Managing Partner
venBio
Peter Cowhey (Council Vice Chair)
Council Vice Chair and Dean
School of International Relations and Pacific Studies
UC San Diego
George Blumenthal
Chancellor
UC Santa Cruz
Atul J. Butte, M.D.
Assistant Professor of Medicine (Biomedical Informatics) and
Pediatrics
Stanford University

Amber Mace
Deputy Director, California Council on
Science and Technology
Associate Director, Policy Institute for Energy,
Environment & the Economy, UC Davis
David Martin, Jr. M.D.
Chairman and CEO
AvidBiotics Corporation
Fariborz Maseeh
Founder and Managing Principal
Picoco LLC
Prasad Ram
Founder, CEO and Chairman
Gooru

Dona Crawford
Associate Director for Computation
Lawrence Livermore National Laboratory

Jeffrey Rudolph
President and CEO
California Science Center

Ziyad “Zee” Duron
Department Chair, Engineering
Harvey Mudd College

Soroosh Sorooshian
Distinguished Professor and Director
Center for Hydrometeorology & Remote Sensing (CHRS)
UC Irvine

Susan Hackwood
Executive Director, California Council
on Science and Technology
Professor of Electrical Engineering,
University of California, Riverside
John Hall
Professor of Civil Engineering
California Institute of Technology
Bryan Hannegan
Vice President of Environment and Renewables
Electric Power Research Institute
Jude Laspa
Former Deputy Chief Operating Officer
Bechtel Group, Inc.
Patrick Lee
Senior Vice President – Customer Service
Innovation & Business Strategy
Southern California Gas Company
Jane Long
Principal Associate Director at Large Retired
Lawrence Livermore National Laboratory
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James L. Sweeney
Director
Precourt Institute for Energy Efficiency
Professor of Management Science and Engineering
Stanford University
Joseph Walkush
Former Executive Vice President
Strategic Initiatives
Science Applications International Corporation
S. Pete Worden
Director
NASA Ames Research Center
Julie Meier Wright
Retired President and CEO
San Diego Economic Development Corporation
Kathy Yelick
Associate Laboratory Director for Computing Sciences and
Director
National Energy Research Scientific Computing Center (NERSC)
Lawrence Berkeley National Laboratory
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SENIOR FELLOWS
Bruce N. Ames
UC Berkeley
Richard Atkinson
University of California
Sheldon Axler
San Francisco State University
Francisco J. Ayala
UC Irvine
Dorothy F. Bainton, M.D.
UC San Francisco
David Baltimore Nobel
Laureate
California Institute of
Technology
C. Gordon Bell
Microsoft Research
Alan B. Bennett
UC Davis
Francine Berman
Rensselaer Polytechnic
Institute
Arthur Bienenstock
Stanford University
Joel S. Birnbaum
Hewlett-Packard Company
J. Michael Bishop, M.D. Nobel
Laureate
UC San Francisco
Robert L. Byer
CCST Council Chair Emeritus
Stanford University
Alfonso F. Cárdenas
UC Los Angeles
Robert “Chris” P. Caren
Lockheed Martin Corporation
Jerry D. Caulder
Kapyon Ventures, LLC
Arthur N. Chester
HRL Laboratories, LLC
Steven Chu Nobel Laureate
Stanford University
Ralph J. Cicerone
National Academy of Sciences
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Michael Clegg
U.S. National Academy of
Sciences
Linda R. Cohen
UC Irvine
Lawrence B. Coleman
UC Davis

Theodore H. Geballe
Stanford University
Marvin L. Goldberger
UC San Diego

David L. Goodstein
California Institute of
Technology

Harry M. Conger
Homestake Mining Company

Milton A. Gordon
CSU Fullerton

Molly Joel Coye, M.D., M.P.H.
UCLA Health System

Susan L. Graham
UC Berkeley

Michael R. Darby
UC Los Angeles

Harry B. Gray
California Institute of
Technology

Octavia Diener
Tavie Diversified, Inc.
Steven D. Dorfman
Hughes Electronics
Corporation
Michael V. Drake
Ohio State University
Sidney D. Drell
SLAC National Accelerator
Laboratory
Robert C. Dynes
University of California
Richard S. Elster
Naval Postgraduate School
Thomas E. Everhart
California Institute of
Technology
Sandra M. Faber
Lick Observatory
UC Santa Cruz
John S. Foster, Jr.
Northrop Grumman, Space
Technology

Miriam John
CCST Council Chair Emeritus
Sandia National Laboratories/
California

Sidney H. Golub
UC Irvine

Lynn R. Cominsky
Sonoma State University

Thomas B. Day
San Diego State University

Paul C. Jennings
CCST Council Chair Emeritus
California Institute of
Technology

Lewis L. Judd, M.D.
UC San Diego
Robert P. Kennedy
RPK Structural Mechanics
Consulting, Inc.
Charles F. Kennel
CCST Council Chair Emeritus
UC San Diego
Lee R. Kerschner
California State University

Jeffery Greenblatt
Lawrence Berkeley National
Lab

C. Judson King
CCST Council Chair Emeritus
University of California

Robert D. Grey
UC Davis

Steven E. Koonin
New York University

Mirat D. Gurol
San Diego State University
Carlos Gutiérrez
California State University, Los
Angeles
Charles Harper
Sierra Monolithics, Inc.
John L. Hennessy
Stanford University
Stephen L. M. Hockaday
California Polytechnic State
University, San Luis Obispo
David A. Hodges
UC Berkeley
Alice Huang
American Association for the
Advancement of Science
G. Scott Hubbard
Stanford University

T. Kenneth Fowler
UC Berkeley

Theodore L. Hullar
UC Riverside and UC Davis

Jean-Louis Gassée
Allegis Capital

Irwin M. Jacobs
QUALCOMM, Inc.

William C. Y. Lee
Peking University
James U. Lemke
Achates Power, LLC
Mark D. Levine
Lawrence Berkeley National
Laboratory
Alexis Livanos
Northrop Grumman
Corporation, Retired
Jane C.S. Long
Lawrence Livermore National
Laboratory
Emir Jose Macari
California State University,
Sacramento
Johnetta MacCalla
ASCI, Incorporated
David W. Martin, Jr., M.D.
AvidBiotics, Corp.
Perry L. McCarty
Stanford University
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SENIOR FELLOWS CONTINUED
James L. McGaugh
UC Irvine
William J. McLean
Sandia National Laboratories/
California

James Pooley
World Intellectual Property
Organization

Edward C. Stone
California Institute of
Technology

Mohammad H. Qayoumi
San Jose State University

Cornelius “Neal” W. Sullivan
University of Southern
California

Burton J. McMurtry
Venture Capitalist

Ramesh Rao
UC San Diego

Jarold A. Meyer
J. A. Meyer Associates

Rollin C. Richmond
Humboldt State University

Meyya Meyyappan
NASA Ames Research Center

Burton Richter Nobel
Laureate
SLAC National Accelerator
Laboratory

William F. Miller
Stanford University

Robert Sullivan
UC San Diego
Bob H. Suzuki
California Polytechnic State
University, Pomona
James L. Sweeney
Stanford University

Henry E. Riggs
Stanford University

R. Michael Tanner
UC Santa Cruz

Stephen D. Rockwood
Science Applications
International Corp.

C. Bruce Tarter
Lawrence Livermore National
Laboratory

Cherry Murray
Harvard University

James M. Rosser
California State University, Los
Angeles

Ignacio Tinoco, Jr.
UC Berkeley

Michael Nacht
UC Berkeley

William J. Rutter
Synergenics, LLC

Larry Toy
Foundation for California
Community Colleges

Venkatesh Narayanamurti
Harvard University

Maxine L. Savitz
Honeywell, Inc.

Hal R. Varian
Google

J. Fernando Niebla
International Tech Partners

George Scalise
Semiconductor Industry
Association

John R. Weeks
UC San Diego School of
Medicine

John H. Seinfeld
California Institute of
Technology

Carl J. Weinberg
Weinberg Associates

Mark Alan Moline
University of Delaware
Edward I. Moses
Lawrence Livermore National
Laboratory

C. L. “Max” Nikias
University of Southern
California
Roger G. Noll
Stanford University
Tina S. Nova
Genoptix, Inc.

Charles V. Shank
Lawrence Berkeley National
Laboratory

Elisabeth Paté-Cornell
Stanford University

Lucy Shapiro
Stanford University School of
Medicine

C. Kumar N. Patel
UC Los Angeles

Robert N. Shelton
University of Arizona

Roy Pea
Stanford University

John B. Slaughter
University of Southern
California

Edward E. Penhoet
Alta Partners
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Richard N. Zare
Stanford University
Abe M. Zarem
Frontier Associates
David F. Zoldoske
California State University,
Fresno
Steven F. Zornetzer
NASA Ames Research Center
Ed Zschau
Princeton University
Lynne G. Zucker
UC Los Angeles
John Zysman
UC Berkeley

Robert H. Wertheim
Science Applications
International Corp.
Robert Wilkinson
UC Santa Barbara
John Oliver Wilson
Bank of America
Loring A. Wyllie, Jr.
Degenkolb Engineers
Henry T. Yang
UC Santa Barbara
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CAL TAC MEMBERS
Heidi Haugen (Chair)
Science Teacher
Florin High School

Arthur Lopez
Computer Science Teacher
Sweetwater High School

Andrew Kotko (Vice-Chair)
First-Grade Teacher
Mather Heights Elementary

Roy Mason
Environmental Science Teacher
Mt. San Jacinto College

Jeff Bradbury
Chemistry Professor
Cerritos Community College

Osvaldo Soto
Mathematics Teacher
Patrick Henry High School

Marilyn Garza
Physical Science Teacher
Santa Barbara Junior High School

Katie Ward
Science and Biotechnology Teacher
Aragon High School

Darrel James
Biological Science Teacher
Fred C. Beyer High School
Susan Kunze
Second-Grade Teacher
Elm Street Elementary School

CCST STAFF
Susan Hackwood, Executive Director
Riverside Office

Sacramento Office

M. Daniel DeCillis
Senior Research Associate & Director of Web Operations

Amber Mace
Deputy Director

Angela Phillips Diaz
Washington Liaison for Education, Science, and Technology

Hilary Ahearn
Program Assistant, California Science and Technology Policy
Fellowships

Donna King
Senior Program Coordinator & Accountant
Julie Meier Wright
Strategic Advisor

Doug Brown
Program Director, California Science and Technology Policy
Fellowships
Randy Chinn
Program Advisor, California Science and Technology Policy
Fellowships
Sierra Feldmann
Program Assistant
Annie Morgan
Program Manager, California Science and Technology Policy
Fellowships
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CALIFORNIA SCIENCE AND TECHNOLOGY
POLICY FELLOWS
Sarah Brady
Office of Assembly Member Bonilla
PhD in Chemistry
University of Oregon

Karen Morrison
Senate Environmental Quality Committee
PhD in Organic Chemistry
University of Illinois Urbana-Champaign

Alexis Erwin
Senate Energy, Utilities and Communications Committee
PhD in Ecology and Evolutionary Biology
Cornell University

Colin Murphy
Office of Assembly Member Quirk
PhD in Transportation Technology and Policy
University of California, Davis

David Ernest Garcia
Office of Assembly Member Skinner
PhD in Chemistry
University of California, Berkley

Nathan Phillips
Senate Transportation and Housing Committee
Professor of Earth and Environment
Boston University

Brandon Gaytán
Office of Assembly Member Bradford
PhD in Molecular Toxicology
University of California, Berkley

Alia Schoen
Office of Assembly Member Williams
PhD in Materials Science and Engineering
Stanford University

Toni Lee
Senate Natural Resources and Water Committee
PhD in Biochemistry and Molecular Biophysics
California Institute of Technology
Brie Lindsey
Senate Office of Research
PhD in Oceanography
Oregon State University
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CALIFORNIA COUNCIL ON
SCIENCE AND TECHNOLOGY
1130 K STREET, SUITE 280
SACRAMENTO, CA 95814
(916) 492-0996
5005 LA MART DRIVE, SUITE 200
RIVERSIDE, CA 92507
(951) 682-8701
WWW.CCST.US
CCST@CCST.US

