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Meeting Overview

Background

The primary goal of the expanded quarterly meeting of the Ohio BioProducts Innovation Center
Board of Advisors held on November 13, 2007 was to seek industry input and assessment relative
to opportunities utilizing biobased feedstocks for specialty chemicals, polymers, and advanced
materials applications. This meeting built on input from a series of correspondence that helped
to identify priorities from agricultural and polymer organizations across the state.

Potential participants were identified by the OBIC Business Management Team, the Ohio Polymer
Strategy Council, and PolymerOhio to participate in the iterative process. First, an invitation

was sent to these business leaders across the agricultural and polymer/specialty chemical value
chain with a request that each organization identify their top two or three priority issues related
to the utilization of biobased materials. Second, an online Biomaterials Assessment Survey

was developed to probe drivers, limitations, and potential areas for collaboration. Forty-two
individuals responded to the survey and helped to define informational, material, and market
needs. A copy of selected survey results is included in this report on Page 17. The questions
with open-ended responses are not included in this document.

Over 60 individuals from 45 organizations participated in the OBIC Meeting at the Blackwell
Conference Center on the campus of The Ohio State University. Attendees were asked to
participate in Discussion Groups related to specific session topics which included:

1. Refining/Conversion Infrastructure 5. Biopolymer Composites
2. Intellectual Property 6. Biopolymers

3. Market Development 7. Entrepreneurs

4. Life Cycle Analysis 8. Potential for Innovation

Each Discussion Group was given a worksheet to complete. The worksheet asked participants
to a) describe the vision, b) current challenges, c) current “state of the art’, d) possible next steps,
and e) people/ organizations best suited to lead/ collaborate on this work. Discussion Group
input was presented by the Group Leader. The responses are summarized in this document.

We are aware of several new business relationships initiated as a result of this event. “End-
of-meeting” comments indicated that participants valued the diverse technical and business
perspectives related to bioproduct commercialization.

Thanks to all of the attendees for their energy and openness, to our meeting facilitators John
Molander and Andy Wnuk from P&G, and Jerry Uranker and Paul Bloom from ADM for their
sponsorship of this gathering.
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Meeting Overview

Schedule
9:30 a.m. Registration
10:00 a.m. Meeting Called to Order
Welcome Remarks by Alex Kawczak, OBIC Board of Advisors Chair
Welcome by Stephen Myers, OBIC Director
Opening Remarks by Paul Bloom, ADM
10:40 a.m. Review of Pre-Meeting Survey Data by Denny Hall, OBIC Assist. Director
10:50 a.m. Meeting Overview by John Molander/Andy Wnuk, Meeting Facilitators, P&G
11:15a.m. Break-out discussions #1 via collaboration interests
- Background discussion of interest area
- Define needs & dimension what is possible
12:30 p.m. Lunch
1:30 p.m. Break-out discussions #2 via collaboration interests (Second Topic)
- Comments from Break-out #1 on this topic
- Refine objectives based on what is needed & what is known to be possible
2:15 p.m. Summary report for each break-out discussion and prioritization
Group discussions of next steps
2:45 p.m. Remarks by Lieutenant Governor Lee Fisher
3:00 p.m. Closing Remarks by Stephen Myers, OBIC Director
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Topic Summaries

1. Re ning/Conversion Infrastructure

Ohio has a wide variety of possible agricultural feedstocks and biobased materials applications, but
there is the limitation of linking capabilities for creating pre-commercial quantities of new materials
for testing purposes. The vision is for an integrated “Lego-like” array of processing capabilities that
are flexible, scalable, and maneuverable. In order to build a consortium and attract state investment,
there is a need to articulate the critical need for a pilot-scale biorefinery in Ohio and layout a
compelling vision and roadmap. A large number of agricultural and industrial collaborators are
interested in the development of such capabilities (e.g. Ashland, The Andersons, ADM, PolymerOhio,
PolyOne, P&G, Ohio Corn Growers, Ohio Soybean Council).

Group Leader: Jim Currie, OARDC

2. Intellectual Property

The development and commercialization of new biobased materials is limited in part by difficulties
in sharing business sensitive information, notably across university/corporate relationships and
small/large businesses. A corporate culture change is needed to foster collaborative agreements
with suggested terms and principles for win-win. Several alternative strategies were suggested that
provide for shared expertise and IP by field of use and cost savings. In addition, the team requested
creation of a database that describes existing IP in bioproducts to accommodate the transition.

Group Leader: Erin Bender, OSU

3. Market Development

There is a need for Ohio to create and support success stories of bioproduct business ventures. In
order to support green initiatives, companies need to be willing to split the “out of pocket” costs
associated with new, biobased materials across multiple cost centers such as R&D, Investor/ Customer
Relations, Production, etc. Emphasis should be placed on the concept of “renewable” as the industry
and consumers lack understanding and common agreement on terms such as “biodegradable” and
“compostable”. A suggested next step is to consider a branded logo for Ohio bioproducts similar to
“Ohio Proud”. The concept of “one success at a time” was emphasized.

Group Leader: Ross Youngs, Univenture

4. Life Cycle Analysis (LCA)

Itis understood that LCA is not a project but a more holistic approach towards evaluating sustainable
energy and material cycles. Assessments need to be completed to understand and overcome
bottlenecks. Wastes need to be regarded as resources. Key thought: If China moved to our standard
of living overnight, there are not enough raw materials available to accommodate.

Group Leader: Tom Brady, Plastic Technologies
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Topic Summaries

5. BioPolymer Composites

There are economic opportunities to create value-added composites using biobased renewable resins
and fibers for niche applications. Biomaterials with specific performance advantages are beginning to
replace conventional materials such as petroleum, glass & metal in many applications. Performance
and market utilization will be enhanced by developing new “coupling” approaches for these new
material systems. There is a need to link plant geneticists with polymer chemists and application
engineers to define and genetically modify desired properties and functionality.

Group Leader: Asis Banerjie, Ovation Polymers

6. BioPolymers

There is a vision for Ohio to develop into the leading state for biomaterial application engineering.
After consideration of the many stakeholders and their specific biopolymer needs, the following
focused applications emerged as linked to key Ohio feedstocks: adhesives, paints/inks/coatings,
rubber, foams, fibers, and films. Today, there is no known center anywhere in the world for biomaterial
application development or IP arbitration. Activity is limited by financing for an applications research
center. PolymerOhio proposes to lead such an initiative in close collaboration with OBIC.

Group Leader: Andy Wnuk, P&G

7. Entrepreneurs

There is recognition that entrepreneurs can drive economic development and attract investment
support to niche markets. Suggestions that will assist entrepreneurs to find potential partners,
venture capital and R&D capabilities include:

« Meetings that bring together entrepreneurs, investors, R&D companies, universities, etc.

« Early state funding to help entrepreneurs (e.g., Entrepreneurial Signature Program)

« Encouragement of government and state programs to support new business development

Group Leader: Charlie Carr, The Andersons

8. Potential for Innovation

OBIC Alliance Members must be assertive to enable Ohio’s leadership role in the next materials age.
Our vision needs to consider an entire infrastructure based on bioproducts, not just the formulation of
products with ag-based feedstocks to serve as drop-in replacements for petroleum, i.e., bioproducts
should make improvements on current products to address unmet needs of customers. Ohio can

be the leader in development of a total bioproduct-based industry for domestic and international
markets including having assets in place that are key in laboratory, pilot plant, toll production,

and biorefinery-based scales. A major limitation at present is the lack of a good infrastructure for
innovators to make large samples of new materials for pilot- and production-scale sample runs for
potential purchasers to test.

Group Leader: Gary Hattery, EMC?
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Topic Notes

* In OBIC's Biobased Assessment Survey, ‘refining infrastructure’ was ranked as the #1 limitation to using
biobased materials. ‘Production of pre-commercial quantities of biobased materials’and ‘A pilot scale biomass
processing/refining research facility’ were ranked as the #1 & #3 collaborative interests. (see Survey Data, page 17).

1. Re ning/Conversion Infrastructure

[. What is the vision?
« Integrated processing capabilities for biorefining/conversion that are flexible, scalable, maneuverable
- Lego-like array of unit operations/modules
« Experts available in Industrial Bioengineering, Industrial Biochemical Engineering and Processing

- Bioconversion capacity also provides opportunity to develop the talent necessary for the field,
another leadership opportunity and competitive advantage for the State and OSU

« Capacity equal to petroleum based processing

[l. What are the technical challenges/limitations?

« Need for organizing group

Financial support required (from government/non-profit or consortium); early pre-market investment
has insufficient near-term financial return for an individual company make the investment on its own

Sharing info with competitors; need 3rd party facility management

[1l. What is the State of the Art?

« Potentially available/convertible petrochemical facilities

« Possible models to explore: SEMA Tech, DOE Roadmap for Future Energy, IBM Fishkill Operations (NY),
NSF Centers of Excellence, New Zealand Dairy Research Institute, NREL

IV. What are possible next steps?

« Articulate the critical need for a pilot scale biorefinery in Ohio and layout compelling vision of benefits in
order to build consortium and/or attract state/federal investment

Define Roadmap (technical and economic) that builds on similar platforms, identifies target markets, and
prioritizes opportunities

Look to intersections of strengths in areas such as agriculture, polymers, advanced energy, and renewable
materials

Form consortium with an innovative approach
V. Who is suited to lead/collaborate?

+ OBIC, State (ODA, ODOD), Federal (DOE National Labs, USDA, NSF, DOD), University (OSU, OARDC), Industry
(Ashland Chemical, The Andersons, ADM, PolymerOhio, PolyOne, P&G), Commodity Groups (OCG, OSC)
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Topic Notes

*n OBIC’s Assessment of Biobased Opportunities Survey, the item ‘intellectual property issues’ was ranked as
the #4 limitation of using biobased materials (see Survey Data, page 17).

2. Intellectual Property (IP)

|. What is the vision?

Break down barriers between collaborators to facilitate discussion

Increased know-how in trademarks, trade secrets, copyright, patents, etc.

Il. What are the technical challenges/limitations?

. Tension between organizations with regard to business sensitive information, IP ownership/control
- academic vs. industrial
- small business vs large business

Consensus around model terms for collaborative agreements (suggested terms and principles for win-win)

Corporate culture change

[1l. What is the State of the Art?

« Each company/university is disjointed and handling IP/licensing on its own

IV. What are possible next steps?

« Education of capabilities, both of companies and universities
- Create database of “what IP exists in bioproducts today?”

« Project Consortium, forms holding company (HC), who is responsible for licensing
- Members pay for research, own shares of new HC
- Members have access to technology from HC

« Pilot Plant Equipment (e.g., GA. Tech- physics/EE)
- Work with equipment manufacturers to get best new machines installed each year in lab
- User lab accessed for a fee (OBIC companies pay to see if equipment works for their application)
- If equipment works, then OBIC company would purchase equipment from manufacturer
- Faculty resources utilized in creative way

+ Licensing Pool that focuses on niche/platform technology areas

+ Emeritus Members (e.g., IRI)
- Companies pay a membership fee
- Questions submitted to website, then Emeritus university/company employees respond
- If request is a Confidential request, then companies pay an additional fee for response
- If request is non-confidential, then answer is posted for free

V. Who is suited to lead/collaborate?

+ Industry or academic sponsor to take lead on defining and implementing new ideas
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Topic Notes

*In OBIC's Assessment of Biobased Opportunities Survey, the item ‘bioproducts market development’was
ranked as the #2 collaborative interest around biobased materials (see Survey Data, page 17).

3. Market Development

|. What is the vision?

« Create and support “success stories” of Ohio bioproducts, from niche to mainstream, in order to
build momentum and support for bioproducts industry success

Il. What are the technical challenges/limitations?

+ Lack of consumer understanding and industry agreement of terms such as biodegradable, enviro-
friendly, sustainable, compostable, renewable, etc.

« Cost barriers and perception barrier for firms to account for higher product costs

Ill. What is the State of the Art?
« Firms are searching for unique/novel/niche applications and opportunities

« Firms must identify “green” opportunities

IV. What are possible next steps?

+ Stress “Marketing Advantage” to overcome cost differentials
+ Create branded logo for Ohio bioproducts (similar to “Ohio Proud”)
« Firms must “pick something, do something” (product specific, targeted approach vs. broad based)

« One success at atime

V. Who is suited to lead/collaborate?
- OBIC, OSU, OFBF, ODA

+ Industry Giants (e.g., Kroger) tap into economies of scale, split costs, create competitive strategy,
be recognized as leader, receive leverage in competitive model

« Consumer support organization, academics, state

- Branding

- Define product

- Create touchstones
- Education/outreach

Assessment of Ohio’s Biomaterial Opportunities November 13, 2007



OBIC ‘2 Ohio BioProducts Innovation Center

Topic Notes

*In OBIC's Assessment of Biobased Opportunities Survey, the ‘use of a renewable resources’ was ranked #1
in importance with regard to the benefits associated with biomaterials, and “life cycle analysis” was
ranked the #5 collaborative interest (see Survey Data, page 17).

4. Life Cycle Analysis (LCA)

|. What is the vision?

« LCA will be part of our future; it's not a project, its a continuum

+ Need to standardize terminology and approach

Il. What are the technical challenges/limitations?

+ Need holistic analysis (both theoretical and real) on energy and material cycles
- Need assessments to understand bottlenecks
- Need for identification of infrastructure to remove bottlenecks

« Economic bottom line:

- Compost waste

Burn or recover energy

Secondary reuse

Separation and handling of components

I1l. What is the State of the Art?

+ Nascent industry compared with petroleum industry

+ Viewing waste as resource (e.g., DDG’s and CO; as byproduct of Ethanol; CO2 harvested by
algae to produce biofuel)

IV. What are possible next steps?

+ Need LCA but cannot have all the answers before you start (Do need to recognize LCA
is an issue)

+ Need sustainable solutions, open communication, community approach
- One opportunity is that process can be initiated before major infrastructure is in place
« Cannot anticipate all issues/problems, so interactions will vary

- Facilitation role is critical

V. Who is suited to lead/collaborate?
« Business roundtable
 State agencies (e.g., ODA, EPA)

+ University or Battelle think-tanks
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Topic Notes

* In OBIC’s Assessment of Biobased Opportunities Survey, the item ‘plastic reinforcement’ was ranked #3 and
‘composites’ranked #5 as the most important biobased applications (see Survey Data, page 17).

5. Biopolymer Composites

|. What is the vision?

« Value-added composites using biobased resin and fiber (renewable, sustainable, and local)

« Application-specific performance advantages offering replacement of conventional materials
(glass, metal), or creation of products with unique performance offerings with balance of
functional properties

« Future opportunity: gap with existing materials (new materials must perform beyond just filling
the gap with current biobased material)

- Develop genetically engineered, smart biobased resin or fibers with functional ‘hook’ attached,
eliminating need for chemical grafting, or bonding process during composite formation

Il. What are the technical challenges/limitations?

+ Processibility (manufacturability), coupling

« Long term useful life, and resistance to failure in application environment (environment, chemical,
thermal, or mechanical)

« Clean process environment
+ Lack of geneticist focus as team member in biobased polymer development programs
« Defining aspect ratios for nano-fibers, short fibers, and long fibers

« Proper representation of the performance properties

[ll. What is the State of the Art?
+ Genetic engineering/modification to achieve end functionality is a definite possibility
« Nanotechnology to create “smart” composites (e.g., self-healing)

« Process: mechanical, chemical, thermal, solid state (via various radiations)

IV. What are possible next steps?

+ Link plant geneticists with polymer chemists and application engineers to define and genetically
modify for functionality/properties

« Significant talent, competence and facilities in all of the above exists in North America, as well as
around the world; what we need is to connect the players together via OBIC as front organization
V. Who is suited to lead/collaborate?

« Extended supply chain of experts (e.g., chemists, geneticists, labs, manufacturers, etc.)

« OBIC as the catalyst for engagement in joint programs
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Topic Notes

* In OBIC’s Assessment of Biobased Opportunities Survey, the item ‘plastic products’ was ranked as the #1 most
important application of biobased materials (see Survey Data, page 17).

6. Biopolymers

I. What is the vision?
« Ohio is a center for biomaterial application engineering

« Key Ohio feedstocks are linked to focused application areas:

- Adhesives

- Paints, inks, coatings
- Rubber

- Foams

- Fibers

- Films

Il. What are the technical challenges/limitations?
« Find organizations to lead this effort
+ Securing financing for application research center

+ Determining how to establish short-term, mid-term, and long-term payback opportunities

Ill. What is the State of the Art?
« SEMA Tech (federal) - Created nucleus for semiconductor industry
+ SUNY Albany Nanotechnology Center (state)
+ Research Triangle

+ Today there is no center for biomaterial application development or IP arbitration

IV. What are possible next steps?
+ Intercept 2007 farm bill; need ODOD to step up to make the case for Ohio

+ Involve Ohio 3rd Frontier to further opportunities for short-term successes

V. Who is suited to lead/collaborate?

+ PolymerOhio to lead w/involvement of Ohio Polymer Strategy Council, farm organizations,
OBIC, others
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Topic Notes

* The topic of ‘entrepreneurship’ was identified by a major industrial collaborator as a strategy for early stage
commercialization of biobased materials and economic development.

/. Entrepreneurs

I. What is the vision?
« Encourage entrepreneurs and new business development
« Entrepreneurs determine potential markets
- Entrepreneurs find potential partners and capital for:
- R&D
- Testing

- Venture capital

Il. What are the technical challenges/limitations?
« Environmental issues
« Process needed to get entrepreneurs with appropriate companies or individuals

« Venture capital; finding and identifying venture capitalists

[ll. What is the State of the Art?
- Entrepreneurs calling companies trying to find interests
« Examples (Yet2.com, Nine sigma)
- Identify organizations or companies who encourage new business ideas

- Identify venture capitalists willing to invest in new business ideas/ventures

IV. What are possible next steps?
- Offer financial incentives to entrepreneurs

+ Offer meetings that bring entrepreneurs together with possible investors, R&D companies,
universities, etc.

. Early state funding to help entrepreneurs
- Database/website to put “ideas” out for entrepreneurs to find needs/wants

- Encourage government and state programs to support new business development
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