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Reducing the world’s dependence on fossil fuels has become increasingly urgent

in light of growing economic, environmental, and geopolitical concerns,

and as a result, we are experiencing unprecedented growth in the bioenergy

industry. In the last few years, Brazil, Europe, and the United States have

all made heavy investments in biofuel facilities, with China, Colombia,

India, the Philippines, and Thailand increasingly following suit. Sweden

has declared it will end its dependence on fossil fuels by 2020, and biofu-

els are expected to be a major alternative energy source. 

Many companies have made significant new investments in biofuels, including Archer Daniels
Midland, British Petroleum, Cargill, DaimlerChrysler, Dupont, and Shell. Major investors in bio-
fuels include Richard Branson, Bill Gates, Vinod Khosla, and the firm of Goldman Sachs. Ford,
General Motors, and Volkswagen have announced their plans to increase production of flexible-
fuel automobiles. President Bush’s State Of the Union Address called for reducing U.S. gasoline
consumption by twenty percent in ten years by boosting mandates for production of ethanol and
other alternative fuels. Closer to home, California’s Proposition 87—The Clean Energy
Initiative—although defeated in the recent election, focused attention on the potential of alter-
native fuels such as biofuel and biodiesel. 

Despite this interest and investment, it is generally acknowledged that the bioenergy industry is still
in its infancy. Bioscience has driven scientific discovery in medicine and agriculture, but its poten-
tial to revolutionize the energy sector has only recently been recognized. To tackle scientific and



technological roadblocks to efficient biofuel production in the near
term, there is a growing awareness in both scientific and entrepre-
neurial circles that large-scale, multidisciplinary bioenergy initia-
tives will be required to develop clean, renewable, carbon-neutral
alternatives to fossil fuels. As a result, large government and private
R&D investments are now being geared to the development of new

bioenergy technologies. In fact, venture investment in green tech-
nologies is expected to grow to $10 billion a year in the next three
years in North America alone.

To respond to these challenges and opportunities, the Center for
BioEnergy Science and Technology (CBEST) was established at the
University of California, San Diego. 

CBEST Mission and Role
The mission of the Center for BioEnergy Science and Technology
(CBEST) is to support pioneering multidisciplinary bioenergy
research that cuts across traditional disciplines (e.g., Biology,
Engineering, and Chemistry) and subdisciplines (e.g., proteomics,
agronomy and agriculture, microbial and plant biology genetics,
physiology, biochemistry, structural and computational biology), as
well as application domains (e.g., cyberinfrastructure, process con-
trol and combustion technologies). Without a focus and center for
large-scale, multidisciplinary activities, UCSD cannot expect to
become a leader in high-impact, industrially relevant bioenergy
research. 

A key goal of CBEST is to marshal relevant expertise, activities, and
resources on campus in order to expand opportunities in bioenergy
research and education. CBEST brings together researchers from
UCSD’s School of Medicine, Divisions of Biological and Physical
Sciences, Jacobs School of Engineering, Scripps Institution of
Oceanography, California Institute for Telecommunications and
Information Technology, San Diego Supercomputer Center, and
Center for Earth Observations and Applications. By forming a crit-

ical mass devoted to bioenergy research at UCSD, the reputation,
impact, and research activity of each of these academic entities will
be enhanced. 

Faculty interested in different aspects of bioenergy research cur-
rently lack an organizational focus for interdisciplinary research
and an effective voice and administrative structure to promote their
interests. CBEST functions as

• A Research Catalyst promoting bioenergy research by incubating
interdisciplinary and cross-area research groups and projects.
CBEST also serves as a valuable focal point for linking science-
and application-based research with social scientists and human-
ists interested in the social and policy components of our bioen-
ergy future. 

• A Service Provider and Liaison to existing and new programs rele-
vant to the energy biosciences. In particular, CBEST serves as a
valuable collaborator with existing programs in grant writing,
development assistance, and events planning and coordination. 

• A Coordinator and Advocate for Faculty Appointments. While our
campus departments and schools are strong in their disciplines,



none of them are structured to make energy biosciences a key
component of their agendas. As a result, we may experience
weak coordination for realizing faculty appointments across
campus. CBEST can play such a role. 

• A Proponent for the Educational Programs of CBEST Collaborators. If
adequate resources are available, CBEST may also provide curric-
ular services, such as coordinating information and advice given
to students. 

• A Public Outreach and Education Provider with a focus on bioener-
gy issues. Public outreach and education are important compo-
nents of UCSD’s mission. CBEST could help in this regard, work-
ing with other campus efforts in outreach and communication
that are directed to local and national communities. 

• A Point of Entry or Contact for Visiting Scholars.

CBEST Partnerships
At present, CBEST exists as an informal UCSD entity that is pursu-
ing a portfolio of large and small multidisciplinary projects in the
bioenergy arena. Under the leadership of John Orcutt, Chair,
CBEST Executive Committee; UCSD Associate Vice Chancellor,
Research; and Director, Center for Earth Observations and
Applications (CEOA) and UCSD’s Research Innovation Initiative
(RII), CBEST established a set of committees (See Appendix A or
visit bioenergy.ucsd.edu) to bring together leaders from a variety of
campus departments as well as off-campus collaborators to explore
and advance biofuels science, engineering and technology at UCSD. 

CBEST has also held a number of meeting and retreats on and off
campus to inventory research strengths and interests and to create
strategic partnerships in the field of bioenergy research.
Researchers from UCSD’s School of Medicine, Divisions of
Biological and Physical Sciences, Jacobs School of Engineering,
Scripps Institution of Oceanography, California Institute for
Telecommunications and Information Technology, San Diego
Supercomputer Center, and Center for Earth Observations and 

Applications have participated, as have a number of world-class
research institutions:

• Iowa State University—which provides world leadership in
molecular breeding, sustainable production, and bioprocessing of
energy crops.

• J. Craig Venter Institute—which is renowned for bacterial
metagenomics, microbial and plant bioinformatics, and synthetic
biology.

• Pacific Northwest National Laboratory—which excels in biomass
pre-treatment, bioreactor design, fungal biology, and enzymatic
research.

• Salk Institute for Biological Studies—which focuses on identifying
and improving key factors affecting biomass yield.

• The Scripps Research Institute—which also focuses on identifying
and improving key factors affecting biomass yield.

CBEST collaborators on and off campus have come to recognize the
remarkable synergy among team members, as well as the team’s com-
prehensive expertise to deliver solutions to the relevant challenges. 



CBEST Research Initiatives
To date, two significant activities have dominated the CBEST agenda:

BP Energy Biosciences Institute (EBI)

In June 2006, British Petroleum announced its plans to award $500
million over a ten-year period to a major academic center to estab-
lish a dedicated biosciences energy research laboratory, the first
facility of its kind in the world. On the same day as the BP press
release, UCSD Chancellor Marye Anne Fox received a letter invit-
ing UCSD to submit a proposal for the EBI. We later learned that
only five universities in the US or UK received an invitation from
BP to compete for the award.  Although we did not win the award,
our standing in this competition signals our potential to favorably
compete in other large-scale bioenergy research initiatives. 

Department of Energy GTL Bioenergy Research
Centers

CBEST collaborators have just submitted a DOE solicitation to
fund two GTL Bioenergy Research Centers at $125 million each
over a five-year period. The programs are expected to be highly
multidisciplinary, built on GTL advances, and aligned with extant
GTL programs. It is DOE’s intention that the focus center on biofu-
els production and emphasize commercial or deployable technolo-
gies. The GTL Bioenergy Research Centers will engage in basic
research on microbial and plant systems and incorporate expertise
and technology spanning multiple domains (e.g. genomics, micro-
bial and plant biology, computational biology and bioinformatics,
analytical chemistry, and chemical and systems engineering). J.
Craig Venter and UCSD’s Bernhard Palsson are the PI and co-PI for
this proposal. Our collaborators include: J. Craig Venter Institute,
Iowa State University and Pacific Northwest National Laboratory. 

Educational Objectives
CBEST is expected to enhance the educational programs of its
UCSD affiliates, aiding these units in their efforts to excel at this
aspect of their mission. Although CBEST does not have a graduate
program of its own, it does have both direct and indirect effects on
graduate and undergraduate teaching programs on campus. As new
CBEST initiatives are developed, we see potential for new faculty
positions, new facilities, and an influx of visiting scholars, profes-
sional researchers, postdocs, and industry experts. Students partici-
pating in CBEST activities through assistantships, fellowships, or
traineeships will 

• Be engaged in research projects with high impact on the bioener-
gy industry’s technologies, structure, and practice.

• Have exposure and opportunity to work with leading bioenergy
researchers. 

In the near future, CBEST education and public outreach services
may also include the staging of lectures, visiting groups, and confer-
ences; the production and distribution of research information;
recognition by non-university groups and governmental agencies;
and interactions with industry and media. 


