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Preface

This project is sponsored by the Great Valley Center in Modesto through a grant received
from the U.S. Department of Commerce' s Economic Development Administration
(EDA). The objectiveisto conduct research and present a design and business plan for a
research ingtitute to be located at the new University of CaliforniaMerced campus. The
Institute will focus on bringing together information-based technol ogy research and
technological applications for use in the agri-food system using the San Joaquin Valley of
Californiaas alaboratory. It isenvisaged the Institute will be highly inter-disciplinary in
nature, and will draw from a diverse group of academic disciplines including agriculture,
natural resources, engineering, computer science and business. Studies have shown
increased patent applications within proximity of research institutes leading to job
creation in additional laboratory work as well as in manufacturing, marketing,
distribution, and customer support. For the Central Valley thistranslatesinto a direct
benefit through the creation of new jobs and an ancillary benefit of strengthening the
fundamental regional industry, agriculture, through the addition of new ag-related
occupational sectors.

Theinitial project isdivided into two phases. Phase | involves research leading to the
preparation of abusiness plan for the creation and execution of the Institute. The present
document is the summary of the Phase | work program. Phase Il consists of the internal
development of the concept at UC Merced and definition of funding sources for the
establishment of the Institute.

The Phase | of the project included a series of interviews and discussions with key
playersin the Californiafood, agriculture and academic community, particularly the
statewide University of California system, followed by the preparation of aplan for the
creation of the Agri-Food Informatics Institute (AFIl). Phasel aso included the
formation of an interim Advisory Committee and Steering Committee, which provided
useful guidance and focus for the project.

It should be noted that during the review of the final draft of the business plan with
several UC Merced administrators and key Steering Committee members, there was
strong consensus that the focus of the Institute should be a broader, more holistic look at
the Central Valley from an informatics perspective with the agri-food industry being just
one of the constituents. UC Merced was impressed with the report and specifically its
content that pointed out the industry-wide need to understand the sustainability of
agriculture in the Central Valley asit relates to the overall economic and environmental
well-being of the region. Research in this area would be exemplary in terms of
developing a data model and regional decision-making framework with global
applicability.

UC Merced intends to convene several planning conferences with faculty and Central
Valley leaders to develop avision and implementation plan for the broader effort. This
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approach will bring more diverse interests to the table, increasing the number of
stakeholders and achieving stronger support from the community.

This report was prepared by Agland Investment Services, Inc., an agribusiness consulting
practice with headquartersin Larkspur, California. Carolyn Lott, Senior Program
Manager at the Great Valley Center, provided guidance and valuable suggestionsin her
role as Project Coordinator. Staff and consultants who prepared the report include
Andrew Arnold, Project Manager, William P. Mott, Agribusiness Consultant, Dr. Jerry
Siebert, Agriculture Economist, Dr. Sharon Shoemaker, Director, California Institute for
Food and Agriculture Research (CIFAR) and Claire Wineman, Research Assistant.

Agland would like to thank all of the individuals and organizations who participated in
this study, with a special thanks to members of the Planning, Steering and Advisory
Committees, aswell asthe Great Valley Center for their staff support and use of their
facility.
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Abbreviations

AFII Agri-Food Informatics Institute

AGIS Agricultural Geographic Information Systems Laboratory (UCD)
AlIC Agricultural Issues Center**

ASI Agricultural Sustainability Institute (UCD)

CALNEON CdliforniaNational Environmental Observation Network
CATI Cdlifornia Agricultural Technology Institute (CSUF)

CDFA California Department of Food and Agriculture

CENS Center for Embedded Network Systems

CIFAR California Institute of Food and Agricultural Research (UCD)
CITRIS Center for Information Technology Research in the Interest of Society**
CSTARS Center for Spatial Technologies and Remote Sensing (UCD)
CSUF California State University, Fresno

DANR Division of Agriculture and Natural Resources**

Dina Danish Informatics Network in the Agricultural Sciences
EDA Economic Development Administration

GIS Geographic Information System

ICE Information Center for the Environment (UCD)

IFNI Institute of Food and Nutrition Innovation (CSUF)

JSAI Japanese Society of Agricultural Informatics

MERI Merced Energy Research Institute (UCM)

NAIS National Animal Identification System

RFID Radio Frequency Identification

SIMS School of Information Management and Systems (UCB)
SNRI SierraNevada Research Institute (UCM)

WCI World Cultures Institute (UCM)

WIFSS Western Institute for Food Safety and Security (UCD)

uCB UC Berkeley

ucCb UC Davis

UCM UC Merced

** Multiple campuses in UC system
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1.0 EXECUTIVE SUMMARY

The focus of economic development strategies should be building and enhancing the
economic base that already existsin any region. From itsinception, the Great Valley
Center has focused on economic development efforts that enhance the multi-billion dollar
agricultural industry that currently existsin California’s Great Central Valley. Based on
this core belief, and on early discussions with producers and researchers in the region,
GV C proposed to undertake a study of the feasibility of an Agri-Food Informatics
Institute (AFI1) at the new University of Californiaat Merced, to marry the technological
expertise of nearby Silicon Valley with the information and technology needs of the ag
industry. With an estimated total cost of $107,000 the project was proposed to the
Economic Development Administration as part of President Bush’s commitment to keep
Americaworking.

In September of 2004 the Great Valley Center was awarded a grant of $75,000 to
support the development of a business plan for the Agri-Food I nformatics Research
I nstitute with the balance of the project costs (a minimum of $32,000) to come from
matching grants from local sources.

In order to select a consultant to conduct the study, GV C conducted a RFQ process. The
RFQ was posted on both the Great Valley Center’ s website and that of UC Merced. It
was al so sent to various organizations and institutions. Three proposals were received
and reviewed. Agland Investment Services, Inc. was chosen because it is the oldest
agribusiness consulting firm in Californiaand is one of only afew companies
specializing in development and innovation in the agriculture and food sector. Theirs
was also the most comprehensive and well-thought-out proposal. Because of the
complexity of the proposal, it was necessary to divide the total package into two phases
to fit within the project budget and meet the requirements of the grant.

Phase One of the project required that Agland:

1. Clarify the mission and goals of the Institute including the type of research to
be undertaken, the potential clients, proposed operations and facility needs

2. ldentify the structure and qualifications for a founding board of directors,
advisory board, management structure, and staff

3. ldentify potential funding sources, organizations and stakeholders to support
the operations

4. Identify aternative locations on and off campus

5. ldentify economic development opportunities and job creation strategies

6. Produce aDraft Business Plan in the stipulated format

The scope of work outlined in Phase One of the project necessitated additional local

fundraising to meet the project cost of $137,000. A total of $53,000 was raised from
within the business community, providing a 60% match for federal dollars. Donors were
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food producers and processors, financial institutions, and economic devel opment
specialists. Both the University of Californiaat Merced and the Great Valley Center
contributed time and resources and made substantial in-kind contributions.

To facilitate the work and ensure the engagement and involvement of stakeholders and

relevant interests in the process Planning, Steering, and Advisory Committees were

formed.
- The Planning Committee consisted of the Great Valley Center, Agland, and the

UC Merced Vice Chancellor of Research and Dean of Graduate Studies.

The Steering Committee was comprised of industry representatives and

researchers from other UC campuses.

The Advisory Committee included representatives of contributing businesses.

The Steering and Advisory Committees provided balance between the research priority
and the on-the-ground business perspective in the plan development

Initially, the word “informatics’ was dissonant to the participants and interest groups.
Consideration was given to dropping “informatics’ from the project title, but business
representatives quickly responded to the need and benefit of such research when they
understood the term and its application. It was concluded rather than the term being the
issue, it was agriculture’ s need to “catch up” to aterminology and technological approach
already quite familiar in other industries. The designation of “informatics’ clearly
distinguishes the proposed academic investigation from the ongoing work in other
California universities.

Research

The Great Valey Center and Agland conducted considerable background research to
identify existing efforts with a similar focus. The investigation demonstrated while
informatics research has fast become an integral part of the health and medical fields, itis
currently rarely integrated into agriculture and food processing. The Agland investigators
undertook a series of in-depth interviews and focus groups with more than 100
individuals to assess the potential need for and use of informatics related data.

A wide range of individuals and organizations were supportive of the AFIl concept and
the value it would provide for agriculture and agribusiness. They believe AFII research
will have global applicability, and further strengthen the region’s reputation as a global
leader in food production and processing. While individual companies and industry
sectors are making great strides in devel oping technologies that advance management,
production, prediction, processing and the like, interviewees responded overwhelmingly
that thereis aneed for data-driven research in five mgjor areas:

Agriculture and the environment

Water and energy relationships

Farm-to-table traceability

Supply chain efficiency and optimization

Agland I nvestment Services, I nc. 9



Business Plan Agri-Food I nformatics | nstitute
UC Merced Economic Development Administration

Consumers and the market
Opportunity for the Region

Available information and research concluded Agri-Food Informatics research will
benefit the region. Supporting globally competitive agriculture requires technology and
innovation as much as land, water, and other resources. And because of the focus on
science, engineering, and computer technology, UC Merced isalogical match both by
location and course content. Additionally, with the proximity to facilities at the former
Castle Air Force Base and the infrastructure currently in place, there are opportunities to
leverage existing investments with new dollars to design atop notch facility for the
research on the former base. Additional space at this|ocation could eventually house
spin-off businesses related to Institute research and discoveries.

Thisis also aunique opportunity for the region to establish asingle place to obtain
resource, agriculture and demographic data, a GIS framework and relevant analysis
which currently is not available anywhere. Improved efficiency and therefore reduced
costs can be achieved through data aggregation and traceability, information sharing and
modeling. Collaboration and coordination between academic research institutions will
better utilize resources and maximize the value of public and private investments.

The purpose of the Institute is to research new information-based technol ogies and
technology applications for usein the agri-food system. The Institute will serve as an
information-based gathering point for agri-technol ogists to talk, network, and develop
technologies that might result in spin-offs that create or support local business. It will
attract compatible investment, encourage a new cluster of related business, and create
new jobs.

This new Institute could provide the much-needed, very high level data collection, model
development and analysis. Simply put, the Agri-Food Informatics Institute will develop
new ways of collecting, relating, and analyzing very large amounts of data, discovering
new patterns, understanding new ways of doing things — leading to new inventions,
technologies, or new solutions. This kind of adjunct business development activity will
support and grow the region’s agriculture base. Clustering innovative new businesses
near the base industry can expand economic opportunities for the region and its workers,
and strengthen the position of the industry in the global market. Additionally, enabling
one of the country’ s largest agricultural production regions to continue to be viable from
an environmental and an economic perspective helps ensure the United States can
continue to produce its own food and therefore be self-sufficient, unlike the situation the
country findsitself in with regard to its dependence on foreign ail.

Challenges

While the case can easily be made for the establishment of such an institute and the many
opportunitiesit could provide, its accomplishment is not without challenges. None of the
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challenges are in themselves insurmountable; however, each must be addressed for the
Institute to be successful.

Faculty and Funding

This proposal was undertaken outside the halls of the academy and faculty members need
to be on board if establishment of the Institute isto succeed. There appearsto be
sufficient commitment from the Chancellor and the Dean of Engineering to address this
matter with the concerned faculty.

Because UC Merced is still new, the faculty is small, limiting the breadth of subjects and
research grants available. Both administrative and faculty representatives agreed if the
Institute is established in the near term, they can recruit new faculty specifically with the
needs of the Institute in mind. There was a commitment by UCM Administration and
Devel opment representatives to pursue funding for both process and implementation.

Governance

Assuming establishment of the Institute, governance will be an important focus. During
development of this plan, industry representatives made it clear continual involvement by
industry is critical to helping the research stay aligned with on-the-ground business

needs. The more direct involvement and interaction there is between the University and
the private sector in directing and governing the Institute, the greater the potential for
private sector financial support. The Institute will be of the most value to the industry if a
formal line of communication is established and researchers are willing to help industry
solve critical issues. This can be addressed in the structure and composition of the Board
of Directors.

Scope of Work

The most fundamental decision still to be finalized is the scope of the research focus.
While research is necessary for improving production, processing, and the like, those
issues become moot if the Valey cannot sustain agriculture AND population growth
because of unresolved environmental, economic, and social issues. There are definite
needs today in the agri-food industry which can only be resolved through industry-
specific research. However, long-term, the sustainability of the industry does not lie
solely in the invention of new technologies that do the same thing more efficiently, but
rather new technol ogies and approaches that help sustain the water, energy, land, air
quality, workforce, and social/political will fundamental to the existence of the agri-food
industry in the Central Valley of Caifornia

The Advisory Committee indicated support for research that takes a broader, more
holistic look at the Central Valley from an informatics perspective with the agri-food
industry being one of the sectors benefiting from the Institute' swork. Research in the
fiveidentified areas - environment, land, population, water, and energy - could help
answer questions regarding these issues applicable to multiple industries. The
participants agreed research in this area would be exemplary in terms of developing a
data model and regional decision-making framework with global applicability.

Agland I nvestment Services, I nc. 11
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Next Steps

Plans are in the works for the Great Valley Center, Agland, and UCM Administration,
Faculty, and the Development Team of UC Merced to meet and outline specific next
steps, roles, and responsibilities. Thisiscritical to moving the project forward

These steps will include:

reconfirming UC Merced’ s commitment to creation of the Institute,

developing a funding strategy for the next phase of work,

identifying the faculty and industry team who will continue to work on this

project,
refining and focusing the research agenda,

assessing needed areas of subject specialization to inform faculty recruitment

decisions, and ultimately,

establishing the Institute at least at abasic level of operation to move it from

conceptual to actual.
Conclusion

This study validated and expanded on the need for aresearch
institute at UC Merced dedicated to informatics. Developing
new technologies and models to analyze and organize
massive amounts of information is essential if answers are to
be found to questions critical to the success and prosperity of
agriculture in the San Joaquin Valley. Agriculture and
related industries are the foundation of the region’s economy
and an important part of the State’'s financial future, as well.
It is an existing economic base that can be expanded to create
new and higher wage jobs, and provide a safe and reliable
food supply for California and the Nation.

The Great Valley Center strongly recommends work continue
in development of this new research institute. The Center
also continues to believe because of the strong focus of UC
Merced on Computer Science and Engineering and
Environmental Engineering, as well asits physical location in
the heart of the San Joaquin Valley, it is the preferred
location for such an institute. We are grateful to have had the
opportunity to play arolein the creation of the Agri-Food
Informatics Institute and applaud the foresight of the
Department of Commerce, Economic Development
Administration, in investing seed money in the development
of this 21¥ century research opportunity. We acknowledge
this type of research often precedes industry applications by
years, however we recognize for the United Statesto
maintain its stature in an ever-advancing global marketplace,
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we must lead the world in discovery and innovation. The
Great Valley Center believes creation of this Instituteis a
step in that direction.

(L Aos

Carol Whiteside, President

Agland I nvestment Services, I nc.
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2.0 BACKGROUND
2.1 Informatics
"Information is a source of learning. But unlessit is organized, processed, and available
to the right people in a format for decision making, it is a burden, not a benefit."
C. William Pollard, Chairman of the ServiceMaster Company

The term informatics is becoming increasingly popular to describe the intersection of
computing, communications, and information technol ogies within a specific discipline.

Definition

The working definition of informatics being used for the purpose of thisreport is as
follows:

The science of applying analyticsto large volumes of data used in decision
making as a response to changing business conditions, policy considerations,
and social norms impacted by economic and environmental compliance
standards that continue to evolve.

The building blocks of informatics are information acquisition, storage, analysis, and
presentation. The discipline focuses on the use of technology for improving access to
and utilization of information and is meant to provide the right information at the right
time to the right decision maker, whether that is a person, another machine, or another
software application. It ishighly interdisciplinary and brings computer and information
scientists together with engineers, social scientists, resource managers, physicians,
economists, etc. to build information intensive frameworks of the physical world.

I nfor matics Community

The informatics community is continuing to grow as this“new” field isbeing applied to
more and more disciplines. Most notably, bioinformatics and medica informatics have
received much attention as scientists deal with vast amounts of genomic research data
and medical datain pursuit of greater health care options for humanity. Other
informatics disciplines are emerging, such as enviromatics, cheminformatics,
hydroinformatics, and ecoinformatics. Enviromatics—informatics applied to
environmental research—was named one of the top ten emerging technol ogies by the
MIT Technology Review.!

There are a handful of universitiesin the U.S. that have become active participantsin the
informatics trend. Indiana University’s School of Informaticsisthefirst of itskind in the

1«10 Emerging Technologies’, MIT Technology Review, May 2005
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United States to offer a unique curriculum that combines information technology with
another area of study preparing graduates for leadership in the information economy.
Associated with the School of Informaticsis the Informatics Research Institute that acts
asthe interface with other departments and “ customers’ who can use informatics to solve
problems where routine information technology tools are inadequate. Similarly, Northern
Kentucky has created a college of informatics with an associated Institute of Information
Innovations.

There does not appear to be any comprehensive informatics programs, centers, or
institutes related to agriculture or food science at any of the mgjor U.S. universities.
Research has shown that while there is aloose affiliation of researchers around the world
promoting the use of IT in the agri-food sector, there are only a few organized
agricultural informatics institutes around the world. These include:

Danish Informatics Network in the Agricultural Sciences (Dina) — Dina was organized to
link research activities at universities, extension services, and industries within
Denmark. Computer science, mathematics, and statistics are all emphasized in
agricultural research, outreach to the agricultural community, and in the
educational curriculum. Areas of focus include: spatial statistics, robotics and
intelligence systems, Web-based advisory services, model-based decision support
systems, and bioinformatics and quantitative genetics. Research activities are
coordinated across seven institutions with funding coming primarily from Danish
governmental agencies.  (http://www.dina.kvl.dk/)

Associations of Agricultural Information Specialists — A number of both national and
international associations bring together the research community to share ideas
and advance the use of IT in the agricultural, food, and environmental areas.
They hold conferences, publish IT provider catalogs and research periodicals, and
promote research activities. Two of the larger organizations include the
International Network for Information Technology in Agriculture (Infita) and the
European Federation for Information Technology in Agriculture, Food and the
Environment (EFITA). (http://www.iaald.org/)

Japanese Society of Agricultural Informatics (JSAI) — JSAI was formed to promote more
effective and efficient uses of information technology in Japan’s agricultural
sector. The society isfocused on better communication links across the food
chain from farmer to consumer by promoting the use of personal computers on
the farm with telecommunications links to downstream customers. Thisis
consistent with the rising demand for traceability by the Japanese government and
consumers. JSAI makes extensive use of the Web to disseminate information,
publishes two research periodicals (one of which is entitled “Periodical of
Agricultural Informatics’) and hosts educational seminars and conferences.
(http://www.jsai.or.jp/english/About.htm)
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British Association for IT in Agriculture (BAITA) — BAITA brings together people from
all areas of industry and the research community to advance the use of
information technology in the agricultural, food, and environmental areas. The
organization promotes the awareness, study, use and development of IT in
relation to agriculture and the rural community. BAITA also participatesin
European Union efforts to better utilize IT in the agri-food chain.
(http://www.baita.co.uk)

Eco-Informatics Center — Earlier this year, the Ashoka Trust for Research in Ecology and
the Environment (ATREE) launched India sfirst Eco-Informatics Center in
collaboration with the University of Agricultural Sciences and Hewlett Packard.

It will bring together knowledge in the fields of information technology and
ecology to further the conservation and sustainable management of India’ s natural
resources. In addition, the Center will actively promote national and international
collaboration in applied research and capacity building in the field of eco-
informatics.
(http://www10.giscafe.com/nbc/articles/view_article.php?section=CorpNews& art
icleid=182316)

2.2 Agri-Food Informatics Applications

“Information is the DNA of modern economic and social life.”
Annal ee Saxenian, Dean, School of Information Management Sciences, UC Berkeley

While the agri-food informatics concept is in itsinfancy, there are several important
examples of the application of informatics to the agri-food industry. As data collection
techniques become more sophisticated and regulatory and market conditions become
more challenging, the role of agri-food informatics will undoubtedly grow. Specific
examples include:

Supply Chain Traceability — Recent food supply safety incidents, most notably a mad
cow disease scare, have resulted in the USDA developing the National Animal
Identification System (NAIS) which will apply to most of the livestock raised and
processed in the US. The NAIS will rely on RFID and other data collection
techniques to be implemented by all supply chain members. The process will
generate very large databases than can be used to identify, isolate, and monitor
potentially infected animals. Other attributes can be collected along the supply
chain, providing the potentia for creating differentiated value-added products that
benefit both producers and consumers. Informatics issues of data access, integrity,
privacy, system scalability, and system management responsibilities are still
under discussion.
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Where's The Beef...Value?
Value traceability in the beef supply chain — before and after

The beef supply chain is beginning to use informatics to improve many aspects of the
ranch-to-roast supply chain. What was a haphazard stream of cows being raised, fed,
and processed (where returns at the individual animal level was a“cross-your-fingers”
exercise) has become much more scientific as more datais being captured along the
chain as animals are tracked.

AglinfoLink of Longmont, CO provides RFID-based data capture tools and database
technology to aggregate data from the many stops an animal makes during his voyage
to the grocery store meat section. Data captured early in acow’slifeis analyzed to
determine probable traits at the slaughter end of the chain and feeding and marketing
decisions can be made that result in higher profits per head. Source verified beef can
also be sold at a premium.

Crop Marketing Cooperation —The global food chain is becoming increasingly
competitive and industries, supply chains, and individual companies are looking
for an edge. Information consolidation and sharing is becoming an increasingly
common practice among businesses that once would have never thought of this
new practice. AvoHQ isboth aWeb site and a physical location where the Haas
Avocado Board is providing consolidated global information on market prices,
crop volume, shipments, and weather to help the industry better manage market
demand. 20,000 growers and 100 packers from five nations contribute data to the
center. Thisdatawill drive growing, shipping, distribution and marketing
decisions. In asimilar fashion, the California Tree Fruit Agreement has
developed the PPN Networ k, an online “data store” containing data collected
from growers, shippers, and retailers across the country to boost the sales of
peaches, plums, and nectarines. A category manager for alarge grower/shipper
commented “thistool is so new, | don’t think any of us have grasped its power.”

Making “Sense” of Vineyards — Mesh networks consist of mini-data gathering sensors
tied together via wireless networks that send data over the Internet to aremote
database with software applications that can act on thereal time data. Severd
new sensor companies are implementing their solutions in the context of
agricultural production operations. In one case, arenowned Napa Valley
vineyard has been networked with sensors that detect temperature, moisture, and
light. The tremendous amount of information collected can be used in
applications to guideirrigation, pruning and thinning, nutrient management, and
pest management practices. These applications can be particularly useful in
vineyards with avariety of soil types, microclimates, and topography.

Agri-food Exports — With the increase in food product specificationsin the import-export
markets, amyriad of protocols and standards are creating a compliance challenge
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for food shippers. Countries such as Chile, New Zeaand, and South Africathat
rely heavily on export markets, have organized their ag industries to meet the
stringent product information requirements of their target customers. In many
cases this datais being stored in large distributed databases with secure access by
approved parties. Electronic availability and business-to-business transactions are
seen as streamlining the processes between buyers and sellers. In India, the food
processing industry is coming together on food quality and safety standards that
will be made available electronically and used to bolster export opportunities.
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3.0 STAKEHOLDER RESEARCH

“The Central Valley must first and foremost be viewed as a system.. .the problems that
are of interest—ecosystem, health, air pollution, water problems—areinterrelated.”
Bill Liebhardt, Statewide Sustainable Agriculture Research and Education Program

Preparation of this business plan relied heavily on input from the many stakeholders who
have an interest in the formation of the Institute. Each stakeholder group has adifferent
perspective on the issues facing California s agri-food industry as well as the research
and technol ogies needed to help the industry address its current challenges.

At the outset of the project, a superset of stakeholders were asked to formally participate
in the project. Three committees were formed to manage and guide the process that
resulted in this business plan. The Planning Committee brought together resources from
the Great Valley Center, UC Merced, and Agland Investment Services to manage all
aspects of the project. The Steering Committee included individuals who had been
involved in the formative discussions about the Institute and others who provided a broad
perspective on the agri-food industry. The Advisory Committee was comprised of
representatives from private industry and organizations who contributed funding for the
project and could provide insights into “real world” issues the Institute should address.
All committee members are listed in Annex A.

Over 50 individuals were interviewed in an effort to build a consensus on the vision and
strategy of the Institute. The interviews provided aforum to describe the function of the
Institute and to get feedback on how it could best serve industry and the community.
Please refer to Annex A for alist of the individuas who served as research information
SOUrCes.

Prior to starting the interview process, research was done to compile the issues and
challenges facing the California agri-food industry today. Not surprisingly, our
interviews uncovered many of the sameissues. AnnexesB and C list the comments of
individual and organizational stakeholders on the key issues that need to be resolved to
maintain the strength of California’s heralded industry. Thelist in Annex C was sent to
Governor Schwarzenegger for his attention.

Stakeholder groups interviewed include:
Agricultural commodity associations and boards
Producers
Food processors
Cdlifornia Department of Food and Agriculture
Agricultural service providers
Educational institutions and institutes
Economic development professionals
Information technology companies
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It should be noted that the term “informatics” was not well understood by most of the
non-academic interviewees and the kinds of activities that would be involved in agri-food
informatics had to be described. The following is asummary of the discussions with
each group.

The research and interview process identified a number of key issues and research needs
and opportunities.

Key Issues

While each group interviewed had specific issues they were facing, several key issues
were identified that cut across the groups.

Environmenta Pressures

Thisis one the most pressing issues being faced by California’s agri-food industry today.
The agriculture sector recognizes the broad issues being discussed and the important need
for good data and sound science on which to make policy decisions. The following
subject areas were identified as being important to both the population of the Central
Valley and agriculture:
- Water availability

Water quality for both production and processing operations

Waste water management

Air quality for both production and processing operations

Permitting/reporting and associated paperwork and costs

Lack of an integrated information repository that ties agri-food parameters to

environmental parameters

Need for broader sustainable farming models

Popul ation Pressures

Closely tied to the environmental issues, urbanization of farm land and the closer
proximity of urban centers to agri-food activities are also a critical issue.

Current models lack urbanization scenarios linked to agri-food economic and
location data

Impact of overtaxed transportation and public infrastructure requires study

Energy Costs and Availability

Energy costs and availability required re-thinking relationships between the usage and
movement of water and energy use.
Increasing use of alternative energy sources

Globalization
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The increasing globalization of the food chain is creating both economic pressures and
marketing opportunities for agri-food companies.
Increased access to real-time global food supply chain information isareal
advantage
Foreign competition is driving a sharp focus on cost containment and reduction
and the need for new cost-cutting technologies

Supply Chain Demands

Another issue related to globalization is the increasing concern about food safety and
security, as well as other supply chain coordination requirements and demands.
- Food safety and security concerns and increased monitoring and certification of
supply chain participants
Traceability information requirements are on the rise primarily due to regul atory
compliance mandates
Increasing awareness of health and nutrition by the consumer is creating a need
for more communication along the supply chain
The global food supply is driving supply chain efficiencies and formation of value
chains

3.1 Research Conclusions

There was general support of the concept for an Institute at UC Merced from awide
range of individuals and organizations. While the group pointed out AFII activity would
benefit individual businesses, the consensus was AFII should focus on the broader and
more pressing “macro” issues facing the entire industry.

The following list summarizes comments made on the role of the proposed AFII and
research needs:

Informatics is adiscipline that should be applied more frequently to the agri-food

sector. AFII research will have global applicability.

Informatics is auseful way to integrate and understand regional issues to include:
o Population dynamics

Water availability, usage, and quality

Air quality

Energy usage and availability

Land use

The Geographic Information System (GIS) framework is an important tool for

combining data sets and analyzing spatial relationships between key sectors of the

Central Valley

A single point source to obtain resource, agriculture and demographic dataon a

regiona basisfor the Central Valley is currently missing.

Opportunities exist for improved efficiency through information sharing in the

food supply chain.

o O OO0
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Collecting and aggregating data into traceability modelsis a current need.
Consumers are demanding easily accessible food supply information related to
source, safety and nutrition.

Information modeling relies on data integrity, standards, timeliness, and relevance,
all of which will require leadership in a collaborative effort to establish a data
framework to benefit the industry.

Education and training in the informatics areawill help fill voids in the future
technol ogy-enabled workforce.

Collaboration and coordination between academic research institutionsiis critical
to both better utilize resources and to maximize public/private R& D investments.

The issues and problems discussed become the input into determining the research
themes that will be pursued by AFIl. Seethe later chapter, “Informatics Research and
Activity Themes,” for further discussion.

For more detail on stakeholder research, please see Annex D.
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4.0 ORGANIZATION AND MANAGEMENT STRUCTURE
4.1 UC Merced Vision

“...UC Merced has the opportunity to further define the role and form of the University
in a time of accelerated change in information access and technology.”
UC Merced Long Range Devel opment Plan

UC Merced has the unique distinction of being the first American research university to
be built in the United Statesin the 21% century. With that comes the opportunity to tailor
itsvision, goals, culture, and curriculum to the issues and challenges facing California
and the world at this point in history. UC Merced isfocused on having a strong regional
impact on the Central Valley. At the sametime, UC Merced can usetheregion’s
economic, social, and environmental challenges as a microcosm for research on issues
that impact other regions in the nation and the world.

The administration and faculty at UC Merced are aligned around a vision that includes:
Multi-disciplinary approaches to increasingly complex world issues
Promoting wellness from both personal and environmental perspectives
Fostering a high degree of connectedness and outreach to the community

Dr. Jeff Wright, the Dean of the School of Engineering at UC Merced, pointed out
several characteristics of the new university that will benefit the formation of AFII:
Academic programs in key areas are already established — including computer
science and engineering, natural resources, and a business school is planned for
the future
Extremely malleable infrastructure — able to implement new organizational ideas
Strong links with other UC entities
35-40 new faculty hires per year —world class individuals are being sought in a
rapid, “directable’” growth plan and recruiting can be tailored to meet needs of
specific research endeavors like AFI|
Strong computer science and engineering emphasis — part of broader UC initiative,
the Center for Information Technology Research in the Interest of Society
(CITRIS)

UC Merced also has afocus and foundation in other areas that would complement AFII:
Natural resources of the Central Valley (Sierra Nevada Research Institute)
Renewable energy technologies and policy planning (Energy Research Institute)
Dependencies across environment and human health
Emerging management excellence (Gallo School of Management)

Emerging pre-eminence in key computer science and information system areas
aimed at information modeling within complex decision making scenarios

All of these reflect UC Merced’s commitment to innovation in its approach to
undergraduate, graduate, and continuing education while building a stimulating and
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leading edge research environment for itsfaculty. More and more, UC leaders are
saying that new research will focus primarily on interdisciplinary studies.

4.2 Mission and Goals

Projections indicate the population in the Central Valley of Californiawill doublein 20
years. Californiaisthe most important food producer in the U.S. and isaleader in world
trade in food products, particularly in specialty crops. The San Joaguin Valley accounts
for 56% of California s farm output. The rapid increase in population along side one of
the most productive and diversified food and agricultural economiesin the world creates
stress that needs to be better understood and managed. To address issues related to
environment and sustainability, collaboration between the agricultural sector, public
ingtitutions, and local communitiesis critical.

In this context, and given the broader UC Merced vision, establishing the AFII at UC
Merced will provide synergies between the agri-food industry, local communities, and
the university research and education community.

Institute Mission

To provide an innovative, collabor ative r esear ch environment focused on lever aging
information to sustain and expand the California agri-food industry@ global

leader ship position. The Institute shall be a focal point for information gathering and
access and will facilitate successful approachesto policy making and strategic
planning.

Goals

The goalsfor the AFII fall under several broad headings:

Achieve world leadership. To lead the world in the innovation and application of
information technologies to the agri-food system. Thiswill be achieved through a
local focus, but with the knowledge that the concepts can be implemented globally.
Facilitate collaboration and involvement. To create an environment where
University of Californiafaculty and students, industry leaders, and community
members can collaborate to identify and address broad challenges facing the agri-
food system.

Develop real, practical solutions. To develop solutions that will maintain and
expand California agriculture’ s competitive position and are economically,
environmentally, and socially sound and sustainable.

I mpact thelocal economy. To drivelocal economic development by spinning off
technology and graduates to both entrepreneurial start-ups and existing businesses
that can grow in partnership with the Institute.
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Capitalizing on the strong group of agri-food research ingtitutions in California, it is
envisioned AFII could become a founding member of aregional agri-food research
consortium by providing informatics expertise and an informatics platform other
researchers, government entities, and private industry could “plug into.” This new
organization could help coordinate and link information-based research efforts that today
seem to be highly digointed. Thiswould raise the reputation of the Central Valley asa
center for innovation in the agri-food sector and raise the value of agriculture (and
therefore agricultural land) in the eyes of the local policy makers, residents, and interest
groups. The*“cluster” approach used in organizing members of a particular industry
within aregion is aso a good model for building closer working relationships.

As AFI1 will serve as the interface between UC Merced researchers and the community,
it must be attentive to the needs of both constituencies. The structure of AFII will be
similar to that of other institutes and centersin the UC system. However, thereisthe
opportunity to implement aternative governance models in this the newest UC campus to
maximize collaborative activities.

4.3 Guiding Principles

A number of suggestions were made by those interviewed regarding the structure and
operations of the Institute, addressing problems and issues in agriculture and agribusiness.
These included the following:

Establish a close working relationship with multiple entities through an advisory
board structure with representation from agricultural and agribusiness interests.
This board would serve to: a) assist in establishing priorities, b) help identify
projects, ¢) assist in fund raising, and d) serve as a conduit for information to the
agricultural and agribusiness community.

Establish and provide a mechanism to assist parties in obtaining needed
information, analyses, and databases.

Establish and provide responsive, streamlined procedures for handling grant funds
(this reflects comments that UC grant funding procedures become too
bureaucratic).

Establish and provide procedures for timely and informative reports on the
progress of research activities and programs to donors and organizations
providing funds.

Establish and provide continuing educational programs directed to problems,
issues, and needs of the agricultural and agribusiness community.

Provide communications using a variety of methods, especially the Internet, for
access to technology related information, knowledge, and databases.

Establish and provide links and cooperative relationships to various agricultural
and agribusiness organizations that are interested in partnering with the Institute.
Establish and provide mechanisms for the devel opment and distribution of policy
and regulatory related analyses as well as databases to be used for analysis by
organizations outside of the UC system.
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Establish and provide a mechanism to avoid academic silosto ensure a
knowl edgebase of both proposed and active research projects across
complementary institutes and centers.

4.4 Executive Committee

The AFII Executive Committee will in effect serve as the Board of Directors for the
Institute. The committee memberswill all be affiliated with UC Merced. It is anticipated
that at least one faculty member from each of the following school S/disciplines will
participate on the committee:

Engineering

o Computer and Information Sciences

o0 Environmental Engineering and Systems
Natural Resources

o Socia and Cognitive Sciences

0 Economics

o Earth Systems Sciences
Business School (when established)

The Vice Chancellor for Research will also serve asamember. It isstrongly
recommended that an Advisory Board member also sit on the Executive Committee to
provide an industry voice in the group’ s decision-making processes.

The Executive Committee will meet quarterly to review the activities of AFIl from an
academic perspective. The Director of the Institute will lead the committee and the
Executive Director will be amember of the committee. The Executive Director will need
to interact with UC Merced administration on an ongoing basis to address important
issues such as research agreements, intellectual property protection, patents and licensing,
and Institute budget/administration. (Please see Annex E for an example of research
guidelines the CITRIS group has published. Annex F discusses CITRIS approach to
intellectual property.)

4.5 Advisory Board

An advisory board will be formed to provide support and guidance to the Executive
Director in aligning AFII activities with goals set forth for the Institute.

A broad mix of representatives from the following areas will serve on the AFIl Advisory

Board:
- Agribusiness (2)

Food processing (2)

Foodservice or retailer

Venture capitalist focused on agri-food industry

Information technology (2 — 1 “pure” such as Intel, 1 agri-food focused)
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Agribusiness banker

Local California Agricultural Commissioner or extension

UC Berkeley School of Information Management and Systems faculty
Retired elected officia familiar with California agri-food issues

Great Valey Center

UC Giannini Foundation Director

UC Division of Agricultural and Natural Resources

Lawrence Livermore National Laboratory

The Advisory Board will meet with the Executive Director quarterly until a point when
meeting semi-annually may be more appropriate. Compensation for board members will
be determined at alater point.

Note: With the AFII concept still under discussion, it is considered inappropriate to
propose actual individuals for the Advisory Board without their consultation and
full knowledge of the AFII concept.

Governance of the Institute was a frequent topic during the interview sessions. As stated
before, striking the appropriate balance between faculty and researcher objectives/drivers
and the wants/needs of the community served by the Institute will be a critical success
factor. Tipping too far in either direction will compromise the “bridge” role AFII will
serve. Industry, who undoubtedly will be providing some portion of AFII funding, will
like to see agood “customer service” model.

Several other governance models exist outside the UC system where academics and
industry representatives “ co-manage” a center to ensure the research agenda addresses
important industry issues. For example, the National Science Foundation promotes the
interaction of university researchers and industry through their Industry/University
Cooperative Research Center program. An Industrial Advisory Board isformed to advise
the Center® management on a semi-annual basis on all aspects of the Center, from
research project selection and evaluation to strategic planning. The research project
portfolio is equally guided by all Advisory Board members and in some cases faculty and
industry representatives work together on research projects.

4.6 Management Structure
The AFII team will start out small and increase as the Institute grows over time.

The following staffing should be in place in the first year:
- Director
Executive Director
Administrative Associate (half timein Year 1)
Database Manager
IT Knowledge Manager

Agland I nvestment Services, I nc. 27



Business Plan Agri-Food I nformatics | nstitute
UC Merced Economic Development Administration

Graduate Research Assistant(s)

The staffing estimate is conservative for the first year and may be higher based upon
project funding. It isanticipated a Programmer 11 will be added in the second year. Web
site development and maintenance will be outsourced

The Information Center for the Environment (ICE) at UC Davisis aten year old institute
with astaff of 25 that serves as a good model for how AFII may evolve over time. ICE
currently has a mixture of faculty and undergraduate, graduate, and postdoctoral students
working on projects along side a support staff.

The management structure isillustrated below.

Executive Committee

Advisory Committee

Director

Executive Director

Admin Assoc Database IT Knowledge Graduate
Manager Manager Researchers

4.7 Staff Qualifications

The following is abrief description and qualifications for each of the staff positions:
Director

The Director will be afaculty member who is the champion for the Institute and will be
responsible for early guidance and activities surrounding the launch and operation of

AFIl. The Director will serve as the |leader of the Executive Committee and will also
provide guidance for the Executive Director.
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The Director will be the primary point of contact for the faculty and university
researchers. Theideal candidate for the Director position will probably be from the
School of Engineering and be actively engaged with other faculty members on research
opportunities for the Institute. Asthe champion for the Institute, the Director will seek
out faculty who can utilize the Institute to access funding and resources that complement
their academic research.

Executive Director

The Executive Director (ED) will provide AFII with strong intellectual |eadership and
direction. The ED must have a good working knowledge of both the agri-food industry
and informatics and administrative experience appropriate to managing the Institute. The
ED must interact well with both industry and the research community and have excellent
collaborative planning skills. Fund raising will be a critical responsibility. Grant writing
experience and coordination will be required. The ED will also be responsible for events
and publications sponsored by the Institute. The position is not necessarily tied to a
faculty appointment and could be staffed through a management contract instead.

Administrative Associate

The Administrative Associate will provide secretarial and administrative support to AFII
staff. The Administrative Associate will coordinate conferences and speaker series (or
Webinars), assist in grant writing and coordination activities, and be the direct contact
with the Management Services Officer responsible for AFII. The Administrative
Associate will work closely with the ED on funding presentations, meeting logistics,
travel arrangements, and managing outside vendors. The candidate will be highly
organized and work well in ateam environment.

Database M anager

The Database Manager will be akey employee at AFIl. The position will be responsible
for the systems that support the Institute and will interface with the UC Merced IT group
and IT vendors. The candidate for the position must possess strong database
management and application development skills and have a broad background in IT
system management.

Specific expertise should include Oracle, statistical analysistools, GIS applications,
server maintenance, LINUX, and work in an open systems environment. Experience
working in ascientific research environment is preferable.

IT Knowledge M anager

Thisisaunique position focused on providing advice on basic software solutions to
databaseissues. The IT Knowledge Manager will be responsible for building and
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maintaining a catalog of IT tools available to the agri-food sector and will be aresource
to the community on applicability of those tools to their specific businesses. Theideal
candidate will be someone who keeps up to date on new developmentsin the IT industry
and is able to relate these devel opments to the agri-food sector. The person will aso bea
resourcein the AFII lab for basic IT tasks.

The candidate will be hired from the agri-food industry where he/she served in an
information technology management capacity, and could likely be aretired individual .
The IT Knowledge Manager must have a good working knowledge of database
development, PCs, networks, and office automation applications. GIS experienceis
preferable.

Graduate Research Assistant

Graduate research assistants will be used to do much of the hands-on work for projects at
AFII and must have strong computing and analytical skills and a strong interest in
informatics. Projects may or may not be related to their thesis or dissertation work. The
assistants will be supported through research grants. Graduate students may be from
another UC campus where they are working on an agri-food related degree.

Faculty Recruiting

Faculty recruiting efforts should incorporate the research needs of AFIl when creating job
descriptions and qualifications and use the unique opportunity that AFII provides to
attract top notch candidatesto UC Merced. Exemplifying the high level of collaboration
that will exist at UC Merced, Lawrence Livermore National Laboratory scientific and
engineering staff is being encouraged to undertake multi-location appointments or
become adjunct faculty to teach at the UC Merced campus. This arrangement will

benefit research at AFII.
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5.0 ALLIANCES AND PARTNERSHIPS

" A wonderful harmony arises from joining together the seemingly unconnected.”
Heraclitus c.500 BC

Because UC Merced will not have an agriculture or food science program, forming
alliances and partnerships with other existing organizations that focus on these topics will
be amatter of course. Relationships with other related subject matter groups will also be
pursued. Specifically, collaboration with existing institutes and research centers within
the UC and CSU systems will be acritical success factor for the Institute. Additional
relationships should be explored with research arms of both State and Federal agencies.

The following is abrief description of existing organizations at the various campuses the
Institute may interact with.

5.1 UC Merced

Sierra Nevada Research Institute (SNRI)

SNRI was formed to study the symbiotic relationship between the Sierra Nevada and the
San Joaquin Valley to better address the challenges created by the rapid devel opment and
transformation of the two regions. Of particular interest are water resources and the
hydrologic cycle. SNRI collaborates with the Lawrence Livermore National Laboratory
on the Virtual Valley project which will create computational models of the Central
Valley that will be used to find solutions to environmental problems afflicting the regions.

SNRI’s Director specifically mentions agribusiness as a beneficiary of water studiesto be
conducted in the future and is enthusiastic about working with AFII to add agriculture-
specific information layersto the Virtual Valley model. The physical, chemical, and
economic modeling of water resources will all be relevant to production agriculture in the
future. Water availability, projected climatic changes (increasing temperatures), and
population pressure on water usage will also have agreat impact on the agri-food chain.

World Cultures Institute (WCI)

WCI will be focused primarily on the study of culture in the social sciences, humanities
and arts, but will also assist faculty and students in engineering and the natural sciences
to incorporate culture into their research aswell. With its shifting demographics and
increasing population, it will be essential to understand cultural dynamics and its impact
on the agri-food industry in the Central Valley.
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Merced Energy Research Institute (MERI)

MERI will focus on new energy technologies starting with solar energy, which can help
alleviate the need for more traditional energy sources and is environmentally friendly.
With energy costs and availability as one of the top issues for the agri-food industry, AFII
and MERI can collaborate on projectsin this critical area.

5.2 UC Davis

Cdlifornia Institute of Food and Agricultural Research (CIFAR)

CIFAR acts as an interface between the UC Davis research community and the food and
agriculture industries. It facilitates collaboration, multidisciplinary research, and
technology exchange around pressing industry challenges.

The Executive Director of CIFAR is very supportive of the AFII concept as it adds
another dimension to the set of tools that can be used to address agri-food chain issues.
Informatics is seen as a key enabler for better understanding the voluminous amounts of
data that can be collected, stored, and analyzed along the field-to-fork continuum. There
will be many opportunities for collaboration with CIFAR and its“ customer” base.

College of Agricultural and Environmental Sciences Informatics Center (1C)

The Center focuses on the needs of the UC Davis campus in the areas of remote sensing
and geographic information systems. The small group provides consulting to faculty,
staff, students, extension personnel, and others in the use of spatially-oriented technology
in environmental and agricultural applications

Agricultural Geographic Information Systems Laboratory (AGIS)

AGIS undertakes research related to the environmental compatibility of agricultural
production systems, landscape ecology and conservation biology. Their projects involve
geographic information systems, remote sensing technologies, and quantitative modeling
tools to better understand spatial and temporal variationsin the production agriculture
sector.

Center for Spatial Technologies and Remote Sensing (CSTARS)

As part of the Department of Land, Water, and Air Resources, CSTARS isinvolvedin
the interpretation of remote sensing imagery and applications of geographic information
systems to the environment including modeling of vegetation, hydrology and climatol ogy.
The Center is actively involved in projects that study agriculture as a component of
surrounding landscapes and will undoubtedly have areas of synergy with AFII.
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Agricultural Sustainability Institute (ASI)

The recently formed ASI will focus on the three “legs” of sustainability—economic
profitability, social and economic equity, and environmental health—applied to the
agriculture and food sectors. The Institute is envisioned to be the international hub for
research and training in sustainable agriculture.

Information Center for the Environment (1CE)

ICE is an environmental information brokerage and research laboratory specializing in
the development of geospatial data and technol ogies and devel oping data architectures to
support cataloging global environmental information. They also develop decision
support systems aimed at resource managers and provide services to State and Federal
agencies. ICE ispart of the Department of Environmental Science and Policy and a
center under the John Muir Institute of the Environment.

Western Institute for Food Safety and Security (WIFSS)

WIFFS was established through grants from the California Department of Food and
Agriculture and the U.S. Department of Homeland Security and draws heavily on the
research community at UC Davis. Itsmission is conduct research that will help ensure
the safety of our food supply and the security of the many systems, sources, farms and
factories that make up the food supply chain.

5.3 UC Berkeley

School of Information M anagement and Systems (SIM S)

SIMS isfocused on the interaction between society, organizations and information in this
eraof ever increasing data and information sources. Understanding, organizing, and
managing information is of utmost importance to today’ s leaders and policy makers.
Through research and teaching, the school is determining better waysto collect, describe,
evaluate, classify, store, retrieve, manipulate, present, and distribute information.

The Dean of the school is very interested in AFI1 and understands its value to the agri-
food industry as well as understands it isaway UC Merced can establish itself asa
community resource. She suggested some level of collaboration by involving SIMS
graduate studentsin AFII projects.

5.4 Multi-UC Campus Organizations

The following organizations include faculty and researchers at multiple UC campuses.

UC Division of Agriculture and Natural Resources (DANR)
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DANR works closely with USDA, farmers, and the agricultural industry to conduct
research and deliver results to farmers, dairy operators and ranchers, who use the science-
based information to improve food quality, agricultural production and efficiency.

DANR is aso responsible for the nine research and extension centers and the UC
Cooperative Extension that act as the interface between the agri-food industry and the UC
system.

DANR administers the following statewide programs that may be able to utilize an
informatics support service:
- Giannini Foundation of Agricultural Economics

Agricultural Issues Center

Statewide IPM Project

Sustainable Agriculture Research and Education Program

Center for Water Resources

UC Cooperative Extension

Giannini Foundation of Agricultural Economics

The mission of the Giannini Foundation isto promote research and outreach activitiesin
agricultural economics and rural development relevant to California. Members of the
Giannini Foundation include UC faculty and Cooperative Extension specialistsin
agricultural and resource economics on the Berkeley, Davis, and Riverside campuses.

Giannini’s Director is excited about the potential of AFII to serve as arepository of many
types of interrelated data about California s agri-food sector, supporting the research of
agricultural economists.

Aqgricultural Issues Center (AIC)

AlC isapart of the UC Division of Agricultural and Natural Resources and was
established to identify, study, and understand trends and issues involving California
agriculture. Some of the areas studied include land use issues, international trade,
specific commodity markets and agribusiness issues, and interaction between natural
resources, the environment, and agriculture. AlIC provides objective information about
these issues and their significance for California s economy and natural resources.

Center for Information Technology Research in the Interest of Society (CITRIS)

CITRISisone of four California Institutes for Science and Innovation that were
established during Governor Gray Davis tenure. CITRISisamulti-campus— Merced.
Berkeley, Davis, Santa Cruz — initiative created to sponsor collaborative information
technology research that will ultimately provide solutions to grand-challenge socia and
commercial problems affecting the quality of life of all Californians. It isfocused on
applicationsin the areas of energy, transportation, the environment, health care,
homeland security, education, culture, and disaster response.
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Discussions with CITRIS revealed that there is great interest in the potential of AFII asit
pertains to new data collection techniques and devel oping new information models and
decision tools to the agri-food sector. Becoming an affiliate of CITRIS would give AFII
accessto CITRIS model of bringing academic researchers, industry, and government
together around evolving technologies with broad applicability.

5.5 California State University Fresno

Cdlifornia Agricultural Technology Institute (CATI)

CATI iscomprised of the following individual organizations. Center for Agricultural
Business (CAB), Center for Irrigation Technology (CIT), Center for Food Science and
Nutrition Research (CFSNR), Viticulture and Enology Research Center (VERC), and
Agricultural Technology Information Network (ATI-Net).

CATI also administers the California State University Agricultural Research Initiative
(ARI), amulti-campus collaborative applied research partnership between the four CSU
colleges of agriculture—Fresno, Chico, Cal Poly-San Luis Obispo, Ca Poly-Pomona—
and California’ s agribusiness and natural resources industries.

I nstitute of Food and Nutrition Innovation (IFNI)

The formation of thisinstitute was recently announced. The Institute will study issues of
food safety, packaging and the development of new food products. It will look at
technol ogies on the farm/ranch that will improve overall food quality, taste and
nutritional value.

5.6 National Science Foundation Centers

Center for Embedded Network Systems (CENS)

With its main office located at UCLA, CENS was formed to develop embedded
networked sensing systems and apply rapidly evolving sensor technology to critical
scientific and socia issues. Sensors are already being used in agricultural monitoring
applications.

The following table summarizes the various organizations mentioned above and the
potential for collaboration with AFII.

Organization Focus Collaboration Potential
UCM —SNRI Hydrol ogic and environmental Can add ag information layers to water,
modeling and the Virtua Valley | air, and environment modeling
model platform
UCM —WClI Interaction of cultures Agri-food reliance on immigrant labor
in many crops
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UCM —MERI New solar energy technologies Energy is an important issue for agri-
food industry
UCD - CIFAR Food and ag research on industry | Conduit to private industry; adds
issues informaticsto CIFAR tool kit
UCD -IC Remote sensing and GIS Remote sensing and spatial modeling
expertise
UCD -AGIS Remote sensing, GIS, and Remote sensing and spatial modeling
quantitative modeling expertise
UCD - CSTARS | Remote sensing and GIS Remote sensing and spatial modeling
expertise
UCD - ASl Sustainable agriculture practices, | ASI will need multi-disciplinary
training, and education communications and information
technology platform
UCD - ICE Geogpatial data sets and models Can add ag information layersto
for natural resources issues natural resource models
UCD —WIFSS Food safety and security Data capture techniques and supply
chain information models
UCB -SIMS Interaction between society, Information system modeling and user
organizations, and information Interface expertise
Multi — DANR Broad agriculture and resource Numerous research efforts could utilize

research agenda

an agri-food informatics platform

Multi — Giannini

Agricultural and resource
economics

Economic modeling and resource
usage

Multi —AIC Economic and natural resource Economic modeling and resource
issuesimpacting Californiaagri- | usage
food industry

Multi — CITRIS IT research on evolving Data collection, information system
technology applied to large scale | modeling, IT industry partners
societal problems

CSUF-CATI Applied research in the areas of Complementary skillsin practical
agribusi ness management, information technology applications;
irrigation, food/beverage network of Valley agri-food partners
processing, and IT

CSUF —IFNI Food quality, safety, nutrition Informatics needs in thisimportant

subject area
NSF - CENS Sensor technology and large-scale | Data collection and in-field sensor

sensor networks

network expertise

5.7 Other Potential Alliances

The following groups are aso potential partners with AFII:

Government

California Department of Food and Agriculture

Cadlifornia Environmental Protection Agency

U.S. Department of Agriculture
Agricultural Research Services (Pacific West Arearegional officein
Albany, CA)
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Cooperative State Research, Education, and Extension Services
(Technology and Engineering group may be of particular interest)
National Agricultura Library
Economic Research Service

U.S. Department of Housing and Urban Devel opment
Office of University Partnerships (University — Community Partnership
program)

U.S. Department of Homeland Security

NASA (Remote sensing and other agri-food related endeavors)

Private Industry
Companiesinvolved in the following:
- Information technology and telecommunications — sensors, satellite imagery,
wireless networking, RFID
Software — database, GIS, supply chain management, analytics
Agrichemicals
Bankers with afocus on agri-food sector
Gas and electric utilities
Farm equipment
Irrigation technology
Animal health
Transportation and logistics
Distribution
Retail and foodservice
Food processors
Verticaly integrated agribusiness/food companies

Miscellaneous
International Informatics Society (Santa Fe, NM based cluster of 25 informatics
companies)
American Vineyard Association
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6.0 INFORMATICS RESEARCH AND ACTIVITY THEMES

“ Locating-sensing wireless organizers, wireless networks, and community

supercomputing collectives all have one thing in common. They enable people to act

together in new ways and in situations where collective action was not possible before’
Howard Rheingold, “ Smart Mobs’

6.1 Scope and Market

In keeping with UC Merced’s mission, it is recommended that AFI1 will be formed to
focus on assisting the agri-food industry of the Central Valley. Theissues that will form
the target list of research topics will be those discussed in the Stakeholder Research
section of the report.

Environmental pressures
Population pressures

Energy costs and availability
Globalization

Supply chain demands

Solutions will benefit many of the stakeholders interviewed for this study, including the
State and County governments, the state’ s agri-food industry, and the general population
of the Central Valley and California. Thislocal focus, however, will result in informatics
technologies, models, and applications relevant to the broader agri-food community in
California, the United States, and other agricultural regionsin the world.

AFI1 activities will create informatics tools that can be used directly or indirectly by the
agri-food industry. Examples of potential products include:

Information models

Ag-oriented data (e.g., geographic distribution of specific commodities) associated with
other natural resource data or population growth data to determine crisis areas or more
appropriate locations for production.

Adggregated agriculture-specific datalayers

A catalog of existing agriculture-specific data sets from state, university research, or
commercia sources that can be used within a GIS framework. Datalayersthat are
incomplete or do not exist would become targets for further data gathering research or
techniques.

Data collection devices and accompanying monitoring systems
Sensor networks tuned to the needs of farm production or tracking and monitoring
networks with associated decision support applications.
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AFI1 could also pursue a services-based product in the future similar to the services
provided by institutes at several other UC campuses. The Information Center for the
Environment (ICE) at UC Davis has a collection of 2,000 data sets used to conduct
contract-based natural resource analysis for many California State agencies. The UC
Irvine Institute for Genomics and Bioinformatics provides a number of services for
academics, companies, and other customersin the area of life sciences research and
development. These include biological simulation tools, proteomic and other databases,
and prediction tools. AFIl may be able to implement this model onceit has built up a
catalog of agriculture-specific data sets and modeling tools.

Outreach and Marketing Plan

Initially, AFII’s marketing activities will focus on understanding the most crucial issues
facing the agri-food industry through meetings with its Advisory Board to help define
how informatics can play a part in solutions. Over time, the outreach and marketing
effort will expand to reach a number of stakeholders, collaborators, industry, and the
public at large. Marketing activities and channels may include:
- AFIl Web site

Electronic newsletter sent to key contacts in the agri-food industry

Press rel eases announcing funding deals and early research activities and

successes

Presentations and/or poster sessions at appropriate informatics and agri-food

conferences

Marketing materials including presentations and a brochure that could be used

with potential research partners and funding sources

Events to reach broad audiences will be held each year. A conference that will draw on a
broad range of expertise will present informatics research and practical case studies. A
conference registration fee will help offset costs. The Webinar format will be used to
host a speaker series for four events during the year. Webinars are avery scalable
method to reach out to a broader audience that may not travel to a conference.

6.2 Research Activities

Defining and projecting research themes for AFII iscomplex. Research projects emerge
from a combination of influences which include:

Academic interest, challenge and curiosity

UC Merced and AFII academic mission

Availability of project funding

Public interest and immediacy of the problem

An appropriate first step in defining research projectsis to seek proposals from UC

Merced faculty. Timely and high-impact research themes can aso be used in the faculty
recruitment process when describing AFII’s potential .
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Aswas pointed out by aresearcher at another UC campus, AFIl must “think big” in
terms of research that will make a big difference but start with “doable”’ projects. It was
suggested AFII should choose a sub-sector of agri-food to start research and build into
broader agriculture subject areas as the Institute gains strength.

The AFII research projects are likely to be ones where the analysis of alarge amount of
datafrom avariety of sourcesisrequired. Very preliminary research hasindicated that
thereis considerable interest in the following broad subject areas:
- Agriculture and Environment

Water and Energy Relationships

Farm-to-Table Traceability

Supply Chain Efficiency & Optimization

Consumers and the Market

These areas are discussed below:
Agriculture and Environment

Thisisthe area of research likely to initialy be the primary area of interest for AFII asit
draws upon the core competency of UC Merced and faculty. It is also akey part of the
discussions on the sustainability of California s agricultural industry. As previously
discussed, there are numerous environmental issues not well understood in the San
Joaguin Valley as the population expands in the magjor crop production area of California.
Research focused on changes in air, water and soil quality in Californiaand its
implications for the agri-food industry have application throughout industrialized and
populous areas of the United States and the world.

Specific topics may include:

Sensor Technology: The study of environmental changes draws heavily on sensor
technology. New developmentsin the commercialization of low cost, wireless
sensors providing real time data are opening an area of exciting research. Sensor
technology is aso a strong capability and interest of the CITRIS network within
UC, of which UC Merced is amember.

Vineyard Management: The following example illustrates how utilizing sensor
technology to improve management of awine grape vineyard can reduce the need
for inputs such as water and fertilizer, thereby reducing the environmental
footprint:
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Grape Vineyard Sensor Networ k
Data collection and analysis is going to new lengths to help growers better manage
their crops.

Grape Networks, Inc., is apioneer in Wireless Sensor Networks (WSNs), a
breakthrough new technology that consists of quarter-sized sensors that serve as
wireless routers on anetwork. The company announced that Napa V alley® Beringer
Vineyards isimplementing what is believed to be the first commercial wireless sensor
network in a production vineyard.

Small battery powered nodes, often referred to as motes, have been located in the
vineyards to improve the yield and quality of crops by communicating temperature
and light information between each mote, with built-in radios, for monitoring
anywhere in the world via the Internet. These mote/routers form awireless mesh
network with up to thousands of individual motes that are 10-150m apart. Each mote
can sense a few simple things, such astemperature, moisture, light, or other
physical qualities but in aggregate gather s enor mous sums of data.

With Grape Networks@VSN technology, crops can be monitored on a much finer level
than even today® precision agriculture techniques. Future implementations may be
ableto act on local data, such as adjusting watering or fertilization at each sensor mote
area.

CALNEON: The California National Environmental Observation Network (CALNEON)
is research funded by the National Science Foundation with the objective of
selecting sites within California where environmental monitoring can take place
over abroad cross-section of the state, including agricultural land. The study
focuses on the environment along the transect. UC Riverside is coordinating the
proposed project.

Other AFII research opportunities include:
Climatic predictive models and impact on cropping patterns
“Virtual Valley” resource modelsto be utilized for “what-if” planning scenarios.
Crop monitoring systems utilizing remote wireless sensors
Insect and disease outbreak tracking and monitoring with a Web front-end for
producers and crop protection specialists

The“Virtua Valley” type models can be a useful research project, possibly bringing
together a group of California commodity commissions who may be interested in
financing research that will allow improved long-term planning for land usage, crop and
popul ation patterns -- factors particularly important for permanent crops and for locating
processing facilities.
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Water and Energy Relationships

California agriculture and food processing industries, as well as the state’s population, are
very dependent on and sensitive to water and energy availability and cost. Research on
these issues can include joint projects with the UC Merced Sierra Nevada Research
Institute and AFII. Analysisrelated to fluctuationsin precipitation and snow pack in the
mountains and predictive models for allocating scarce water resources can be the subject
of research projects.

Solar Energy

Professors at UC Merced are aready |eaders in projects to increase the efficiency and
lower the cost of solar energy. The results of thiswork can be particularly beneficial to
“sunrich” California. Methods of solar distillation of low quality or waste water into
clean water have numerous applications in California, and can help solve problems of
waste water disposal.

Close collaboration has already been established between Lawrence Livermore National
Laboratory and departments or institutes at UC Merced to develop joint research
opportunitiesin this critical subject area. The collaborative Virtual Valley model isan
important framework where AFII will be able to contribute agriculture-based data sets
and agricultural land use models.

Farm-to-Table Traceability

Food Safety and Security

Numerous research projects are taking place and new ones will be funded focused on
methods to monitor the movement and safety of food as it moves through the supply
chain. Information technology and web based information systems play an important
role.

Cdliforniaisthe leading producer of perishable crops such as fruits and vegetables, dairy
products and poultry. Research opportunities exist to improve time and temperature
monitoring systems resulting in less waste and improved quality.

Supply Chain Efficiency & Optimization

Cdliforniais aleading producer for both U.S. consumers and export markets of specialty
crops. Californiamay not be the lowest cost producer but the products are known for
reliability and consistent quality. Information technology can be used to reduce the
logistics cost of moving product to distant markets, as well as establish direct contact
with distant customers.
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The Hass Avocado Board’s creation of a global, Web-based information system
(AvoHQ) for producers and marketers, discussed in an earlier section, is an example of a
specific application.

Consumers and the Market

Consumer Information Systems

A continuing problem for small farm producers is most often they are located along
distance away from alarge consumer population. Food is one of the few products where
everyoneis acustomer. Studies indicate consumers, or a portion of consumers, do care
about where their food is produced. Farmer markets can only serve asmall slice of the
population.

Real time Web-based information on price, quality, nutrition, availability and sources of
specific products is now possible. Such a database can conceivably create a dinner menu
to optimize nutritional value at specific price levels.

Farmer as Marketer

Thereisarolefor small, specialized farm producers if they can market directly to
consumers. The Internet provides alow cost method to communicate directly with
millions of potential consumersin the United States. The experience of Tom Cox,
Buckskin Orchard in Washington State, is an example of asmall farmer who has
attempted to use the Internet to market directly to final consumers (see box below). This
represents a niche strategy in the food production spectrum, but one that is achieving
more attention due to the Internet. Research focused on ways for small producers to
efficiently reach consumers with direct shipments will expand small, specialized
producers. Buckskin Orchards' main challenge today is finding a software solution to
effectively manage his Web-based business.

The recent establishment of the “ Slow Food” movement, now with over 100,000
members is only one example of consumer interest in directly supporting farm producers.
Another exampleis the recent trend of Fair Trade products, imported from small farmers
in devel oping countries.

The interest in fresh, unique food and food products has spurred the use of the Internet as
alow cost method to reach consumers and market nation wide. Most sites consist of a
Web site, but increasing sophistication in software, search engines and advertising viathe
Internet offers many more opportunities for the small, specialized producer to reach
targeted consumers.

The food and agriculture sector can benefit from the rapid advances in information
technology. One example of asmall, specialized farm selling nationwide is Buckskin
Orchards.
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Buckskin OrchardsHitsthe Web

Tom Cox has asmall 10-acre farm specializing in cherries, apples and pearsin
Washington State. He has carefully selected varieties that produce only the highest
eating quality fruit, such as “Honeycrisp” apples, and markets directly to consumers
through a website on the Internet. By producing a product that is better than can be
found in the supermarket, he is able to establish aloyal following and charge a premium
price. To date the customer base has doubled each year and he has a national following.
Further expansion is gained through the careful selection of quality fruit from
neighboring orchards.

What makes it possible for him to market nationally is the Internet and FedEx. “The
Internet opens up avast market and there will be increasing opportunities for farm
producers to reach the consumer, as long as he has a superior product or a product not in
the supermarket,” commented Tom Cox. Hisobjectiveis not to be alarge producer but
avery profitable producer and marketer.
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7.0 SAN JOAQUIN VALLEY AND COMMUNITY OUTREACH

"We look for UC Merced's presence - its faculty, its research, its alumni - to spark an
economic renaissance for the Valley."
Gerald Parsky, chairman of the UC Board of Regents, at UC Merced opening ceremony

The long anticipated launch of UC Merced has finally arrived with 55 faculty members
welcoming the inaugural 1,000 students on September 5, 2005. The last UC campus
opening occurred 40 years ago. All Californians, but especially those in the San Joaquin
Valley, can now witness the “UC effect.” Thiswill occur over timein the surrounding
region as aworld class research and education institution creates aripple effect of
positive change in many dimensions, including spawning new industries and driving
major economic growth. Itisin thisenvironment that AFIl will blossom and crezate its
own ripple effect on the local community and economy.

A Current View of the San Joaquin Valley Economy
The San Joaquin Valley is alarge and complex region undergoing tremendous
growth and change. Comprising about 20 percent of California s landmass,
the eight county areais home to 3.5 million people, about 10 percent of the
state's population. According to the California Department of Finance, the
region®population is expected to increase 47 percent by 2020, 50 percent
faster than the rest of the state.

The Valley is struggling to adapt to its new economic reality: the decreasing viability of the
traditional economic base of agriculture, an increasingly diverse population, high
unemployment, low wage jobs, and the dichotomy of attempting to be a participant in the global
economy in conjunction with the reality of geographic isolation and lagging, inconsistent
infrastructure. Resource-based industries accounted for almost 40 percent of the Valey®basic
jobsin 2002, compared with less than 8 percent statewide, with farming the largest single
industry. Thirty-seven percent of workersin the Valley are employed in farming or related
industries. While the Valley produces more than half the State's agricultural output, 2002 per
capitaincome at $22,000 was the lowest among the major regions of Californiaand basically
unchanged from 1990 levels.

To target such economically distressed areas throughout California, the State devel oped an
Enterprise Zone program that provides incentives to encourage business investment and promote
the creation of new jobs. Conditions in the San Joaquin Valley are recognized as so egregious
that of the 39 Enterprise Zones located throughout California, 10 are in this region.

The federal government also recognized the region®economic stress. Executive Order # 13173,
implemented by President Bush on February 5, 2002, created the Federal Interagency Task Force
for the Economic Development of the Central San Joaquin Valley, California. “ The purpose of
the Task Force isto coordinate and improve existing Federal efforts for the Valley, in concert
with locally led efforts, in order to increase the living standards and the overall economic
performance of the Valley."
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In many ways the San Joaquin Valley is amicrocosm of the challenges, opportunities,
and dichotomies facing the state. The question becomes. how to make the new
demographics work, ensure sensible devel opment patterns that respect often competing
needs, and devel op outward-oriented innovative sectors capable of serving sophisticated
state, national, and international markets.

However, specific to the San Joaquin Valley, increasing the economic future of the
region means raising aspirations and achievement coupled with building upon the
existing agricultural base. Finding ways to add higher skill level, higher wage jobs to the
marketplace through a connection with the agri-food industry means building on the
region’s natural resources and global position. With strategic, innovative initiatives
clearly linked to the region’s agricultural strengths, new ways of doing business can be
developed utilizing the latest advancements in information integration, analysis,
modeling, and application. Positioning the region for a brighter economic future
requires innovation, and innovation is the product of using information in new ways to
provide industries fundamentally different ways to compete.

The recently announced California Partnership for the San Joaquin Valley is another
indication of the importance that the state is placing on the issues confronting the Central
Valley and the efforts to organize aregiona approach to prioritizing issues and
discussing solutions. The committee of state agency secretaries and Central Valley
representatives will be making recommendations to the Governor regarding changes to
improve the economic well-being of the Valley and the quality of life of its residents.

7.1 UC Merced and the Community Needs

As previously mentioned, part of UC Merced' s vision includes fostering a high degree of
“connectedness’ and outreach to the community. AFII will serve as an important inter-
face between the university and the agri-food community. From the perspective of AFII,
the community is defined as the Central Valley.

Many of the agri-food community needs and issues were discussed in the “ Stakehol der
Research” section of the report. While AFIl or UC Merced will not be in aposition to
solve al of the agri-food community’ s needs, it can be part of abroader coalition of
university, government, and industry groups coming together, each contributing unique
expertise.

San Joaquin Valley Agri-Food Sector

Thetotal San Joaquin Valley gross farm incomein 2003 was $16.6 billion and
represented 56% of the state’s farm income. The Central Valley in total
represented 64% of California’s farm income.?

2 From USDA’s NASS, ftp://www.nass.usda.gov/pub/nass/calAgStats/2003cas-ovw.pdf
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The agricultural industry is abigger contributor to the region’s economy than in
other parts of the state. 2002 data shows 14.5% of the jobs in the San Joaquin
Valley are agriculture related compared to 2.6% statewide.’

Between 1990 and 2002, the agricultural sector did not add new jobs at arate
comparable to other industries. The industry lost 25,000 jobs between 2000 and
2002 with atotal job count of 178,000 in 2002.

Job growth in the food processing industry was 6% between 1990 and 2002.

The challenges facing the Valley are well documented and understood. UC Merced and
AFIl arein aposition to address some of the needs.

Outreach Activities

Outreach activities within the region for a UC campus and related institutes fall into three
categories:

Research
Education and extension
Service

Research

Outreach related to research includes intellectual, creative, and problem-solving
exchanges between AFI1 and external stakeholders. Technology transfer and making
research results available to outside audiences fits the UC directive of providing value to
Californiaat large. With some research activities anticipated to be in the environmental
realm, faculty islikely to be called upon to assist in policy review.

Technology transfer has the potential of having the most impact on the surrounding
community and will be discussed below in the “ Economic Development” section.

Education and extension

The agri-food informatics research and other related engineering curriculum will result in
aunique program that should draw students from the Central Valley and e sewhere who
seek a career in the high-tech side of the industry. Agri-food industry jobs are becoming
more technical in nature and the utilization of computers, monitoring devices, sensors,
and Web-based applicationsisincreasing. These are all technologies that the Institute
will cover.

Disseminating information on informatics applied to the agri-food industry to outside
audiences can aso be accomplished through workshops, seminars, conferences, training
classes, and online tutorials. These activities will raise the collective understanding of

3 California Regional Economies Report — San Joaquin Valley Economic Base Report (2004)

Agland I nvestment Services, I nc. 47



Business Plan Agri-Food I nformatics | nstitute
UC Merced Economic Development Administration

informatics topics and the problem-solving skills of the community, including other
educational institutions. Potentially, a certification program in agri-food informatics
could be devel oped to provide a marketable skill for private industry workers.

Student internships with local businesses should be encouraged as away for students to
apply their learning in the “real world” and for businesses to tap into a resource pool
developed by AFII.

It isimportant to note UC Merced is entering aregion that has been served by a number
of educational institutions with agri-food oriented programs. These include Merced
College, Modesto Junior College, CSU Stanislaus, CSU Fresno, UC Davis, and Ca Poly
San Luis Obispo. There will be opportunities to coordinate joint educational activities
with these schools, especially the community colleges.

Another education outlet could be set up through a collaborative relationship with the UC
Cooperative Extension, the outreach arm of the UC Division of Agriculture and Natural
Resources. Extension specialists and county farm advisors could provide mini-training
sessions with their constituents.

Service

Service activities may include participating in task forces, public hearings, professional
association meetings, and other events based on the expertise of the AFII resource(s)
involved.

Another activity that may occur as the Institute matures would be providing contracted
analytical servicesto businesses, associations, and government agencies around the data
repository that it develops. Data collection consulting services could also be an offering.

With the proposed IT Knowledge Manager resource, AFII will be able to answer IT
related questions from the agri-food community. Thiswill be a unique resource not
available in most agricultural production regions of the U.S. Thiswill not be a“help
desk” function but rather an individual who follows the state-of-the-art activitiesin IT in
the agri-food world and can point companies to appropriate solutions. The Knowledge
Manager will rely on an IT solution catalog maintained by the Institute.

7.2 Economic Development Impacts

" Qustained generation of wealth and value in a networked economy will only truly occur
for all individualsin a society if the data generated from massive computing power is
used to create practical, real-world solutions to some of business and government's most
complex and stubborn problems.”

George Keyworth 11, Founding Board Member, International Informatics Society
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The opening of the UC campus in the San Joaquin Valley will enhance the impact of the
University of Californiaon the region. The overall economic impact of the UC system is
evidenced by the following statistics:

An analysis of 2003 data showed that the UC system is the leading U.S. research
ingtitution in terms of patents issued and one of the top institutions in amount of
licenseincome received. Also leading the nation, 22 startups were formed that
year based upon the patents.*

In communications, information technology and networking fields, all of which
will be addressed by AFIl, onein six CaliforniaR&D firms was founded by aUC
scientist or engineer and 57 percent employ UC alumni in key executive
positions.”

A global leader in technology transfer, the University of California entered into
more than 2,500 agreements with industry in 2001-02.

The University of Californiaresearch is aso expected to continue to be a major
source of productivity gainsthrough California’s R&D industries, adding $5.2
billion and more than 114,000 new jobsin California over the 2002-11 period.
An analysis of the portfolio of patent grants and technology licenses and options
at UC Davis showed a direct correlation between research commercialization and
economic growth in the surrounding Sacramento region.®

The UC system fuels competitiveness by educating a continuous stream of next-
generation innovators, entrepreneurs and highly skilled R& D workers.

The San Joaquin Valley can benefit from the UC system’ s outstanding track record. AFII
is expected to be a contributor to UC Merced’ s successful impact on the agri-food and
ancillary industries.

Investment in Research Case Studies

Studies have shown the stimulating impact of research centers on local economies,
attesting to their positive “return on investment.” A study done by Colorado State
University showed for each $1 of State investment in Colorado research institutions, $13
of additional economic activity was produced.” In another case study, Georgia Tech had
avery positive impact on the Georgia state economy — their FaciliTech program helped

AmIT Technology Review, “Tech + Finance 2005” article (March 2005)

5 UC Merced - http://www.ucmerced.edu/news articles/02172004 university of california tops.asp

®“The Entrepreneurial Sacramento Valley — Regional Economic Development Impacts and Implications”
October, 2004 New Valley Connexions

" supporting Excellence: The Funding Challenge for Colorado Higher Education, found at
http://www.ext.col ostate.edu/staffres/funding/040302_funding.pdf

Agland I nvestment Services, I nc. 49



Business Plan Agri-Food I nformatics | nstitute
UC Merced Economic Development Administration

attract more than $112 million in new capital investment and helped create or save 450
jobs statewide.?

7.3 Job Retention and Creation

AFII will affect the economic development of the Central Valley by helping retain jobs
and by creating new jobs in the agri-food and supporting industries

Job Retention

The best way to retain the current employee base in the Central Valley agri-food industry
isto keep the industry healthy and avoid businesses moving to different regions. This
means keeping jobs in the State by providing a business-friendly climate and keeping the
industry competitive in the global market.

A number of factors impact job retention in the agri-food industry. The introduction of
new technologies, probable changes in the crop mix in California, and policy decisions
and their ensuing impacts on business viability will al determine the industry®ability to
provide jobs at the current level.

The introduction of new technology can be a double-edged sword. In a number of cases
new technologies decrease the demand for labor through automation—for instance,
mechanical harvesting and color sorters on packing lines reduce the need for harvest and
post-harvest workers. Similarly, better harvest schedules and trailer routing decreases the
need for drivers. On the other hand, technology can also provide cost savings that will
allow abusiness to survive or even expand, hiring new employees in other areas.

The crop mix in Californiais anticipated to change as aresult of a number of the issues
identified in the “ Stakeholder Research” section. The acreage in certain manually
intensive crops may be greatly reduced which could shrink the number of jobsin that
area.

The following are several job retention strategies that can be facilitated by AFII.

Basic informatics training courses for high-aptitude workers
Facilitate advancement to low-level knowledge worker position

Create new paradigm for informatics enhanced workforce development tools
Multi-lingual, easy-to-understand, interactive wireless Web kiosk-based training
programs that can be deployed at agricultural and food company locations

Informatics tools to compile business best practices models

8 « Accelerating Economic Development Through University Technology Transfer”, Innovation Associates,
February, 2005
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Sharing of best practices keeps industry competitive and viable

Informatics tools to address needs of small farmers
Streamline regulatory reporting
Create comprehensive economic decision support models

Informatics models addressing key industry sustainability issues
Provide policy makers and industry leaders solid, unbiased information that is
lacking today for decision making

Job Creation

There are many good models used by universities for research commercialization and
technology transfer. The objective of these modelsisto work with either entrepreneuria
start-ups or existing businesses to bring innovative new products to market. These
activities will then have the following benefits:
- Stimulation and diversification of the private economy

New job growth in the region and a stronger regiona economy

Venture capital funds invested within the region

Creation of diverse and high paying jobs

The following are several job creation strategies that can be facilitated by AFII.

Technology spin-offs
- Creation of new private sector service and product IT based companies
In partnership with SNRI and MERI, development of environment-friendly
technol ogies and information models for commercialization
Work with CSU Fresno on practical applications of technology as an intermediate
step to spinning off a private venture

Provide new technologies to existing agri-food companies to stimulate company growth
Competitive market edge
New product innovation
Supply chain evolution to value chains and resulting competitiveness

Develop informatics-based clusters in the region
Direct agri-food disciplines
o Agri-food research digitization and Internet publishing (“ Ag-google” or
“Food-google”)
Decision support for producers, processors, and consumers
Industry collaboration models and tools
Global market data repositories
0 Food safety and security sensors and monitoring
Complementary agri-food disciplines

o OO
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o Environmental monitoring
0 Water management
0 Energy management
0 Supply chain traceability and optimization
Actively promote technology transfer to start-ups and existing IT companies
Seek out space at local business park locations for incubation facilities’
Seek out venture capital groups to fund emerging agri-food informatics industry
Create an environment in the Central Valley able to retain and attract 1T industry
knowledge workers — Silicon Valley Meets Central Valley

I nter national Center for Water Technology
Public/private partnership builds water research center

CSU Fresno’s Center for Irrigation Technology and the San Joaquin Valley Water
Technology Cluster, agroup of 30 manufacturers of water and water-related products
located in the San Joaquin Valley, joined forces to build the International Center for Water
Technology to conduct water research and development activities. The collaborative venture
will foster close working relationships between industry and university researchers.

The Water Technology Cluster isthefirst regional effort to develop the San Joaguin Valley's
economy based on strategic clusters of industry that have opportunities for growth and job
creation in the global economy.

Create aRegional Agri-Food Informatics Consortium
Bring together informaticists from California, Arizona, Oregon, and Washington
research ingtitutions to discuss research and role in economic development

Educate knowledge workersto fill new informatics-based job openings
Solve agri-food manufacturing industry skilled worker shortage

Leverage program funding from state and federal economic development agencies

Partner with UC Merced School of Management to promote entrepreneurialism
Collaboration between technology researchers and business "thinkers'
Develop afast-track mindset to move innovation and discovery from the
laboratory to the marketplace
Implement a CONNECT program at UC Merced (see below)

® Castle Development Center or a park adjoining the campusisin the planning stage.
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UC Davis— Connected to the Business Community

The UC Davis CONNECT program is an excellent example of aresearch university
partnering with the business community to further the growth of new technology
business ventures in the surrounding region. Outreach activities include: regional
technology conferences; facilitating university — industry partnerships; business
education programs for faculty and regional entrepreneurs; and mentoring services.
Typically, researchers work with students and/or faculty at the business school on
projects that examine the commercial potential of research that they have conducted.
For more information on the UC Davis CONNECT program, see
http://connect.ucdavis.edu/.

It isrecommended that AFII participate in an anticipated UC Merced CONNECT
program as the graduate degree program at the E& J Gallo Management School gets
under way.
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8.0 LOCATION AND FACILITIES

“ Creativity is putting together combinations of familiar data in an unfamiliar way.”
Dr, Arnold Scheibel, Director UCLA Brain Research Institute

8.1 Location Options

Initsearly “start up” period, UC Merced has been operating from an 85,000 square foot
facility located in the Castle Airport, Aviation and Development Center in Atwater some
eight miles from the main UC Merced campus. Construction of the campus began in late
2002 and students began attending classes in September, 2005 in buildings completed
during Phase 1 of the multi-year construction project. The Castle facility will continue to
serve as administrative offices and the site for faculty research.

It is anticipated as the AFI1 becomes established and develops a reputation for both
research and service provision, equipment and personnel needs will expand
proportionately. It isenvisioned either as part of new construction at the Castle
Development Center or at the UC Merced campus location, such aneed can be met.
However for purposes of the Institute’ sinitial operation, the following options were
considered as sufficient space for anticipated activities can be identified at thistime:

The main UC Merced campus

The existing UC Merced Castle facility

Other buildings at the Castle Devel opment Center

The UC Merced satellite facility in downtown Merced

Another commercial rea estate location in the Merced or Atwater area

A discussion of each option follows:

Main UC Merced campus

The main campus is being completed in phases to meet the instructional needs of the
incoming student body. Theinitial phases focus on the campus infrastructure, teaching
facilities, student housing, libraries, faculty offices. Research and laboratory facilities
will be phased in over time.

Existing UC Merced Castle facility

The facility has a 25 year lease and is linked to the main campus viaa 1GB fiber optic
connection. As new buildings open at the main campus, staff and faculty will be moving
which will open up space for new staff and laboratories in the Castle facility. Extensive
funds were spent to accommodate research and laboratory facilities in this complex.

Other buildings at the Castle Devel opment Center

Other buildings at the Castle Devel opment Center are being refurbished as tenants sign
leases. For a 2,000 sguare foot space, $30,000 to $45,000 in leasehold improvements
would be required before occupancy. High-speed telecommunications links would aso
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need to be established. Rent would be in the range of $0.30-0.50 per square foot per
month.

UC Merced satellite facility in downtown Merced

This building is currently being used to house high-ranking UC Merced administratorsin
30 offices and is not equipped with arobust IT infrastructure. The facility does not have
along term leasein place.

Undisclosed commercial real estate location in Merced/Atwater area

Commercial rea estate leases are currently in the $1.30-1.40 per square foot per month
range in the Merced/Atwater area. Additional leasehold improvements could run
between $20,000 to $30,000 and high-speed telecommunications links would need to be
installed. Additionally, the location would be isolated from other UC Merced
administrative services.

Based upon the above description of the alter natives and with the anticipation that
AFI1 will initially have modest space requirements, the existing UC Merced Castle
facility isthe appropriate location for the office/laboratory space. AsAFII grows and
requires additional space and proximity to researchers, faculty, and students, alocation
on the main campus will be desirable.

8.2 Facilities

The facilities required to house AFII inits early stage are estimated to be no larger than
2,000 square feet. The facility should be divided into the following spaces:
Severd offices for staff
A large common area with tables for PC workstations, a small conference table
for meetings and videoconferencing
A telecommunications/server closet (if required)

Ideally, the space would be expandable in the future as AFI1 grows and needs to house
additional staff or researchers. It isalso anticipated that some of the faculty researchers
may have their own lab facilities and will not require dedicated space in the AFII facility.

In discussions with the UC Merced CIO, AFII will need to decide how much shared UC
Merced IT resources and servicesit will utilize. The high-speed fiber optic backbone that
connects the Castle facility to the UC Merced data center located on the main campus
allows AFII to locate its servers and back-up units in the data center and avoid creating a
“mini-data center” inits own facility. All PCs and workstations will be able to access the
servers in the main campus data center.

The alternative, which some researchers could choose to do, is to have a mini-data center

in the AFII facility with an uninterruptible power supply, server racks, and appropriate
cooling equipment and rely on AFII staff to monitor the servers, do back-ups, install new
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software, etc. In the early stage and possibly for anumber of years, it is prudent and cost
efficient to locate server hardware in the UC Merced data center.

Furnishings for the facility will include desks, bookcases, tables, chairs, whiteboards, and
a pull-down projector screen. Some of these items can be phased in as the facility
becomes more fully utilized.

8.3 Computer Laboratory and Equipment

Asthe first major American research university built in the 21% century, UC Merced is
taking advantage of the latest computing and networking technology to provide a next-
generation information technology infrastructure to support supercomputer applications,
broadband services, and advanced computer modeling for faculty, researchers, and
students. The campus will be a showcase for how state-of-the-art computing will be
integrated into everyday life including students wirelessly monitoring clothes washers
and dryers as they study, according to the August 29, 2005 issue of the Modesto Bee.

The core capabilities of AFIl will make use of this next generation environment. Being
an informatics focused endeavor, AFI1 will operate a computing laboratory requiring
database servers, application servers, Web servers, large data storage arrays, and a
network of PCs and workstations, both local and remote, accessing the server farm. The
lab is aworking environment for research and testing applications with appropriate
flexibility to load data as required for specific projects with collaborators.

A liaison from the UC Merced IT group should be assigned to AFI1 and become quite
familiar with the AFIl computing resources to help guide an evolutionary path as the
Institute expands in the future. Computing power requirements will vary depending on
the scale of problems being tackled. In the event supercomputing resources are required
early on for high-end simulation modeling, relationships with either San Diego
Supercomputer Center at UCSD or Lawrence Livermore National Laboratory will need
to be developed. The Virtua Valey model was mentioned previously in conjunction
with the Sierra Nevada Research Institute. This simulation model makes use of a
supercomputer located at Lawrence Livermore National Laboratory.

Without the guidance of a director and a research agendathat AFII will beinvolvedin
over time, it is difficult to anticipate all requirements with regard to technol ogical
resources at AFIl. However, the following is a potential list given the general
requirements of an informatics group.

Hardware
Workstations for modeling and simulation
Database servers
Web server
Local Area Network equipment (e.g., cards, routers)
Laser printers and plotters
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Radio frequency identification (RFID) measurement and analysis equipment (e.g.,
readers, antenna)

RFID tools

Wireless data transmitters and receivers

Sensors for data collection

Videoconferencing equipment

Software
- Database

Geographic Information System (GIS)

Statistical analysis and modeling

Web site design

Office automation and presentation graphics

Security and encryption

Visualization tools

While the scope and specifics of actual research projects will only become clear once the
Institute is staffed and launched, there are some basic equipment and computing resource
needs that can be specified at thistime.

Hardware
PC workstations
Database, file, and Web servers
RAID hard drives
Tape backup
Local Area Network for laboratory
Videoconferencing system

Software
- Database

GIS

Office automation and presentation graphics

Web site design

Statistical analysis and modeling

The capital cost estimates for the first three years of the AFII are shown in the “ Financial
Projection” section in the following “Financia Plan” chapter.

The UC Merced CIO is Rich Kogut and he can be reached at rkogut@ucmerced.edu or
(209)724-4315.
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9.0 FINANCIAL PLAN

“ Awonder of the world (agriculture) is being threatened in the Central Valley and is
comparableto losing a Yosemite...”
Baob Gallo, Co-president, E& J Gallo Winery

The preliminary financial plan for AFII includes a three-year budget projection and a
discussion of potential funding sources.

9.1 Financial Projection

For the purposes of this business plan, athree-year budget was prepared to address the
initial start-up activities of the Institute. There are many factors that may affect these
projections, but based upon the assumptions listed below and comparison to several other
I T-based ingtitutes in the UC system, it is representative of anticipated costs.

Budget Assumptions

The following assumptions were made in preparing the three-year cost budget:

- AFII will belocated at the UC Merced leased building at the Castle Development
Center
AFI1 will have aslow ramp up over thefirst three years asit builds data sets and
capabilities for research and as UC Merced continues its faculty hiring process.
Web site devel opment and maintenance will be outsourced.
AFI1 will locate servers, data storage, and backup hardware at the UC Merced
data center located on the main campus and rely on the IT department for
monitoring and backups.
A university overhead line item has been included to cover charge back for: rent
for the space at the Castle Development Center; campus I T infrastructure charges;
administrative function for purchasing, payroll, accounting, etc.; and other
standard overhead items.
Hardware and software purchases will fall under higher educational discount
pricing available from major IT vendors. Hardware and software costs could be
discounted further or “donated” if the vendors are approached with a proposal
outlining the unique aspects of AFII.
Fringe benefits are calcul ated at 23%.
Travel cost will cover trips made for funding presentations, collaboration
meetings, conferences, research activities, etc.
Marketing expenses include one conference, four Webinars or speaker series, and
collateral materials for each year.
A $1.5 million grant will be secured as an endowment.
Staffing levels will be as described below.
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Staffing Needs

Faculty Director (half time)

Executive Director

Administrative Associate (half time—Year 1)

Database M anager

IT Knowledge Manager
Graduate Research Assistant(s)

Staffing descriptions can be found in the “ Organization” section of the report.

Budget Overview

A three-year budget is presented below.

Agri-Food Informatics Institute Budget

REVENUE

University

Government (State and Federal)
Foundations

Private sector

Interest income

Conference fees

Foundation endowment income

TOTAL REVENUE

EXPENSE

Capital Expenses
Hardware

Software

Furnishings
Installation

Miscellaneous

Agland I nvestment Services, I nc.

Year 1 Year 2 Year 3 Total
100,000 100,000 100,000 300,000
150,000 200,000 200,000 550,000
550,000 @ - - 550,000
400,000 450,000 500,000 1,350,000

47,500 22,500 25,000 95,000
22,500 30,000 37,500 90,000
75,000 75,000 75,000 225,000

1,345,000 877,500 937,500 3,160,000

Year 1 Year 2 Year 3 | | Total
108,500 18,000 45,000 171,500

13,100 7,000 10,000 30,100

20,000 5,000 2,000 27,000

15,000 5,000 5,000 25,000

5,000 5,000 5,000 15,000
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Capital Expenses Subtotal 161,600 40,000 67,000 268,600
Operating Expenses
Labor and Benefits
Director (faculty member) 75,000 75,000 75,000 225,000
Executive director (industry) 120,000 120,000 120,000 360,000
Administrative Associate (half-time) 25,000 25,000 25,000 75,000
Graduate Research Assistant(s) 20,000 40,000 60,000 120,000
Database manager 80,000 80,000 80,000 240,000
IT Knowledge Manager (industry) 75,000 75,000 75,000 225,000
Programmertt e e 65,000 65,000
Web developer (contractor - no benefits) 75,000 75,000 75,000 225,000
Fringe benefits 90,850 95,450 115,000 210,450
Labor and Benefits Subtotal 560,850 585,450 690,000 1,275,450
Travel (includes per diem) 5,000 7,500 10,000 22,500
Conference expense 30,000 30,000 30,000 90,000
Marketing 50,000 50,000 50,000 150,000
HW & SW maintenance/support 4,500 6,000 7,500 18,000
Materials and supplies 3,000 4,000 5,000 12,000
University overhead (rent, admin, IT, etc.) 107,500 113,125 135,000 355,625
Operating Expenses Subtotal 760,850 796,075 927,500 2,484,425
TOTAL EXPENSE 922,450 836,075 994,500 2,753,025

The three-year funding requirement is approximately $2.75 million with the majority of
the cost represented by operating expenses. Revenue sources and line item amounts are
included for illustrative purposes. See“Funding Sources’ below for further detail on
revenue categories.

It is anticipated budget revisions will be made during the Phase Il analysis project when
UC Merced further defines the details of the AFII plan.

As previously mentioned, the Information Center for the Environment (ICE) group at UC
Davis has a number of similaritiesto AFIl in terms of the I T-based research components:
large data sets, analysis software, staffing, and computing needs. ICE isin its tenth year
of operation and has an annual budget of $3 million dollars to cover a staff of
approximately 25 people. Over the years, |CE has been able to build up their IT
infrastructure and now has minimal annual capital expenses.
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9.2 Funding Sources

Obtaining funding to meet capital and operating expenses becomes a key factor to the
creation of the Institute. At this stage it isimportant that financing for the Institute take a
multifaceted approach. A modest level of funding is required ($125,000 estimate) to
implement what is termed a Phase 11 extension of this project. The primary purpose of
Phase |1 isto obtain the initial grants that can establish AFII for a 3-year period. Phasell
includes both a systematic approach to identify funding sources and providing assistance
to the UC Merced administration to further define and establish the Institute. Additional
funding to establish and operate the Institute will need to be identified, but will likely
come from the main sources outlined below.

Funding sources can be divided broadly into four categories:
University of California
Government and public institutions
Foundations
Private sector

Funding will most likely come from a mixture of sources ranging from grants to research
contracts to endowments. A discussion of illustrative examples of potential funding
sources for AFII, for both operations and specific research projectsis summarized below.

University of California

Internal sources within the UC system offer potential, particularly to provide joint staff
appointments and facilitiesfor AFIl. During the “start-up” period, arich source of
experience and technical background can be found in the pool of recently retired UC
professors. It will be important to discuss the opportunities with UC Merced
administration.

Government and Public Institutions
The following have been identified as potential public funding sources.

Cooperative State Research, Education, and Extension Service (CSREES), USDA
— Every year there are approximately $100 million allocated in the overall USDA
- CSREES budget for grants for agricultural research at land grant universities
under the National Research Initiative program. These are competitive grants,
and discussions with CSREES indicated that an innovative concept and institute
such as AFIl would be a strong contender for funding. There are 12 sub-
programs from which to apply, and depending on whether grants are being sought
for the establishment of the Institute or for a specific research project within the
Institute would indicate the appropriate program. For example, the "Technology
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and Engineering" program has categories such as "Information Technology
Education” and " Sensor Technology."

Economic Research Service, USDA —Title VI of the US Farm Policy provides
funding for rural areas to undertake strategic planning, feasibility assessments,
and coordination activities with other local, state and federal officials. They aso
provide funding for value-added agricultural programs and rural business
investments. Asrelated to this Institute and as an example of a potential funding,
the Value-Added Agricultural Product Marketing Development Grants were
authorized to receive $40 million per year from CCC (Commodity Credit
Corporation), with eligibility liberalized to increase participation in the program.
Using money from this program, anew Agriculture Innovation Center
Demonstration Program is being created to provide technical assistance, business
and marketing planning and other non-financial assistance to value-added
businesses.

Economic Development Administration (EDA) - The EDA’s Mission isto
"Enhance community success in attracting private capital investment and lucrative
job opportunities.” EDA provided the grant to prepare the Phase | Business Plan
for AFII.

The EDA was established to generate jobs, help retain existing jobs, and stimulate
industrial and commercial growth in economically-distressed areas of the United
States. EDA assistance is availableto rural and urban areas of the nation
experiencing high unemployment, low income, or other severe economic distress.

National Science Foundation — UC campuses are frequent recipients of significant
grants for multi-year research projects. UC Merced isin agood position to
participate with other UC campuses in research grant applications.

Federal Government and State of California— Funding of special programs
through federal block grants provided to the State or inclusion of financial support
in the federal budget through Congressional action can be sources of funding.

California Partnership for the San Joaquin Valley — This program was recently
announced by Governor Schwarzenegger whereby a committee of cabinet
secretaries and government officials and private citizens will identify projects and
programs that will best utilize public dollars and most quickly improve the
economic vitality of the Valley. The resulting report is due to the Governor by
November, 2006. Highlighting the AFII concept in this report could lead to
potential funding.

Economic Development Department (EDD) of California. — The EDD recognizes
the significant role agriculture plays in California’ s economy, and is committed to
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serving the needs of the industry. The EDD participates in avariety of efforts that
benefit the agricultural community.

It should be noted that a U.S. Congressional subcommittee hearing was held in Lodi, CA
recently to discuss the needs of the specialty crops segment, which represents 90% of
California’ s farmgate revenue. Additional multi-disciplinary research funding for
California’s specialty crop industry was requested by industry representatives speaking
before the committee. “Agriculture and the environment” types of projects, aswell as
sensor monitoring research proposed for AFII, are excellent examples of fundable
projects. Congressman George Radanovich (R-Mariposa), a member of the committee,
has supported the AFII concept in the past. Please see Annex H for the press release
announcing funding of the AFI1 business plan project.

Foundation Sources

Foundations in California and throughout the United States devote funding to economic
development programs as well as agricultural and environmental causes. Foundations are
often seeking innovative ideas that can have a positive impact on aregion or a segment of
the population. The AFII fallsinto this category.

Severa potentia sources for funding are highlighted below. The examples represent
cases where the mission of the foundation and AFII scope converge. (A list of Top One
Hundred Foundations by Asset Sze and alist of Northern California Grant-making
Organizations are included in Annex G).

James Irvine Foundation - The Foundation funds projects and organizations that
benefit the people of California. The Foundation has provided funding to regional
planning and policy organization and provided funds to the Great Valley Center.
The Foundation’ s focus has changed, although programs that are innovative and
have a positive impact on California s population are of interest.

The Irvine Foundation provides funds for core operations; institutional
strengthening; organizational development; planning/start-up; program develop-
ment; and technical assistance. Annual grants total $60 million.

Packard Foundation - The Foundation provides national and international grants,
and also has a special focus on the Northern Californiaregion. In 2001, the
Packard Foundation gave atotal of $654,631,837 in 1,488 grants. Their median
award size was $100,000. The Foundation donated more than $11 millionin
2001 for the acquisition of the UC Merced campus site.

W.K. Kellogg Foundation - The Kellogg foundation is particularly interesting in
that two of the four key program areas for grants are food systems and rural
development and health. It should also be noted the new President of the
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Foundation, Sterling Speirn, isfrom San Mateo and was aleader in philanthropy
in Silicon Valey. Theidea of bringing together the food production and IT
sectors into amajor California based Institute could be of great interest to the
Foundation. Total grants annually are at the $4 billion level.

Clarence E. Heller Charitable Foundation - The Foundation supports projects
aimed at encouraging research on practices for sustainable and organic farming
systems and the adoption of those practices. Organizations funded in this area
included the Organic Farming Research Foundation, National Campaign for
Sustainable Agriculture and The Land Institute.

Gordon and Betty Moore Foundation - Thisis arelatively new foundation based
in San Francisco established by the founder of Intel. The Foundation is dedicated
to improving the quality of life by funding projects in education, scientific
research, the environment and the San Francisco Bay Area. The Foundation has
funded a number of research projects at various UC campuses and its close tiesto
the IT industry and California could provide a source of grants for initiating Phase
Il and start-up funding.

Richard and Rhoda Goldman Fund - One of the areas for which the Fund provides
resources is the environment. Goals under the environment heading include
protect and restore California’s environment and reduce the impact of industry on
the environment. Several recent grants relate to sustainable agricultural practices
and environmental issues associated with the agri-food industry.

Private Sector Funding

Private sector funding can take place viaanumber of vehicles.

Donations from a privateindividual or organization

Ideally, members of the greater agri-food community as well as the information
technology community are potential contributors to the development of the AFII.
Companies that service or depend on California agriculture such as banks, agricultural
chemical distributors, food processors, and food retailers should have an interest in AFII
and its research capability.

A number of technology centers around the world were devel oped with a significant
upfront investment from a corporation or private individual, including Fundacion Chile
and the Danforth Center.

The UC Merced campus has already been the recipient of major funding from leading
California companies and institutions.
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CITRIS

This UC Insgtitute, previously discussed, has strong ties to major corporations, particularly
in the IT sector, and isin aposition to take the AFII concept to potential funding sources.

Sponsor ship

Companies may elect to fund certain aspects of the AFII. For instance, in Tulare, CA,
Con Edison sponsors the Irrigation Technology Center, a component of the California
Agricultural Technology Institute at Fresno State University.

Naming rights for the Institute and secondary naming rights for the facility may also be
pursued.

Member ship

Asthe AFII develops programs and services, there may be an opportunity to incorporate
membership fees. These fees can be used to augment programs and services and
contribute to the expansion of the AFII in the future. Memberships should be structured
as unrestricted gifts which imply no deliverables and no unrestricted intellectual property.

9.3 Potential Revenue Streams

There isthe potential for ongoing revenue streams at AFII depending on how the Institute
evolves.

Service Provider
Conduct research projects for outside agencies, organizations, or businesses on a contract
or retainer basis depending on the nature of the project.

Intellectual Property

Various technology transfer models can be applied to intellectual property generated at
AFIl. Patent rights, licenses and options all may generate substantial income to the
University and AFII.

Technical Training Programs
Provide training programs on specific informatics techniques or applications. Programs
could be available to international trainees.

Executive Education Program
Provide short courses for executives on key informatics concepts and technol ogies.
These courses are amajor source of revenue for business schools.

UC Alumni
Seek interested alumni who would like to make donations to AFII.
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10.0 NEXT STEPS

“The most challenging task facing humanity today is the creation of a shared vision of a
sustainable and desirable society that can provide permanent prosperity within the
constraints of the real world.”

Raobert Coastanza, Ecological Economics, University of Maryland

After this business plan has been reviewed by the EDA, we recommend a Phase |1
whereby UC Merced takes an active role in further refining the steps and schedule to
launch the AFII. A critical component of this next phase is raising funds to support the
initial AFII activities.

The following describes the primary Phase |1 activities that need to be completed.

Obtain Funding for Phasel |
- UC Merced meets with Great Valley Center staff to define and coordinate Phase
Il funding with assistance from UC Merced Advancement Office (AO)
It is estimated that Phase |1 will take 6-8 months and require a budget of $100,000
to $125,000.

Meet with UC Merced Administration to further definethe AFI1 and timetable
GV C coordinates meetings with the chancellor, vice chancellor of research, vice
chancellor for university relations, dean of engineering, and other appropriate
administrators and faculty to review the business plan and further define the AFII
concept as it relates to hiring plans, research, collaboration with other universities,
community outreach, and funding.

Discuss various timetable scenarios for opening the Institute.

Prepar e Power Point presentation of AFI|
In collaboration with UC Merced, GV C prepares a presentation that describes the
AFI1 concept for internal use and for meetings with potential funding
organizations.

Further define research needs and projects
GV C coordinates meetings with interested UC Merced faculty and potential
collaborators to refine the research activity list and create a short list of defined
projects.

Screen and meet with potential funding sourcesfor AFII
UC Merced AO creates funding target list.
AO contacts funding targets and determines interest level
AO Arrange meetings with interested parties

Pr epar e funding application(s)
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UC Merced, with support as appropriate from GV C, prepares formal applications
for funding to targeted sources.

UC Merced to finalize location of AFIl and structure
UC Merced staff should:
Determine space availability in the Castle facility
Finalize organizational structure and job descriptions
Review and refine capital budget

Obtain funding toinitiate AFI|
Conclude negotiations for funding with UC Merced
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