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This
is
Benjamin.
He's
a little
worried
about
his
future.

THE GRADUATE

“I just want to say one word to you,”
character Mr. McGuire said to young
Dustin Hoffman’s character, Benjamin, in
the 1967 film, The Graduate. “Just one
word. Plastics.”
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http://www.imdb.com/title/tt0061722/?ref_=ttqt_qt_tt

The Challenge

Providing environmentally sustainable solutions for...
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Confounding the picture...

* Biodegradable Plastic Markets with high

growths to 2015 over 6 Billion US Dollar and
12.5 bn 2025

Bioplastics are biodegradable and
can be made from a wide range of
different plants.

According to a piece in AgWeb, bioplastics can
be made from two components: PHA
(Polyhydroxyalkanoates) and PLA (polylactide)
resins. The former, PHA, is flexible,
biodegradable, and can be composted. The
latter is a tough product that may only be
broken down by municipal compost facilities.
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But what does BIOpolymer or plastic
really mean?

BioBASED BioDEGRADABLE

* Bio-based plastics are * For a plastic to be termed
derived from naturally “compostable” in Europe,
occurring pant and animal 90 per cent of it must
materials such as those degrade in clearly defined
found in sugar, starch, conditions into fragments
proteins, cellulose, lignin, smaller than 2 mm within
bio-fats and oils. 12 weeks.

e Do NOT have to be bio-  Does NOT have to come
degradable! from BioBASED feedstocks!
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Biopolymers and Plastics:
Expectations and Reality

Global production capacity of bioplastics

Transforming
traditional

,,,,,,,, p etro | eum b a Sed
. s value streams for

T polymers and
- = plastics to
N “bioplastics” has

e, TEEmm A e ° °
2009 2010 on 2016 seen Its flts and
Biodegradable Biobased/non-biodegradable @ Total capacity Sta rts °
Cas

Source: European Bioplastics | Institute for Bioplastics and Biocomposites (October 2012)
. european .
biopfastics 80 ‘ IfBB
Instituto for Bioplastics
and Biocomposites
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Biopolymers and Plastics:
Expectations and Reality

Transforming traditional petroleum based value
streams for polymers and plastics to
“bioplastics” has seen its fits and starts.

e The BIOMASS solution - WHY Biomass NOW?
 BIOMASS the great (re)leveler?

 KEYS FOR SUCCESS - winning at BIOMASS to
Polymers and Plastics

e KEY DECISIONS —who will need to make them.
eCOS / " © 2014 ecosVC - No reuse without permission.
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The old Solution

Staying with petrochemicals is not sustainable

...as a means to addressing major global issues

™
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The new Solution

Going BIOMASS GREEN

...as a means to addressing major global issues

™
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Volume 91 Issue 36 | p. 18 | News of The Week
Issue Date: Septemher 9, 2013

Unilever Seeks More Renewables

Industrial Biotech: Consumer products firm, UK. university join for biobased chemicals development

By Alex Scoft

Department: Business | Collection: Green Chemistry
Heywords: biomaterial, renewable, U.K. collaboration

[+]Enlarge Unilever has begun a research project with Engl

G e Liverpool to develop renewable chemicals from b
and personal care products. The effort is the lates
products company to increase the renewable mate
without adding costs for the buying public.

Len Sauers, P&G’s VP for Global Sustainability highlighted in the firms
most recent environmental report: Few consumers are willing to pay a

premium for greener goods. Thus the processes they are developing will
have to be cost-competitive from the outset...

And that’s not all...
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. Coca-Cola And Competitors Go Green
Cetely P

Coca-Cola Eyes In 2009, the largest CSD manufacturer in the world,

ng\r\k'lll] In ET‘hg ed Coca-Cola, introduced PlantBottle for its water brand
n Otlle
Wpaater Mgrket Dasani. PlantBottle uses about 30% PET resin from
Trefis Team sugarcane and is thus more eco-friendly than traditional

contributor plastic bottles. Sales of Dasani have increased by 20%

since the launch of PlantBottle. The company also plans
to introduce bottles made completely out of plant-based
resin in the coming few years. This move could further
boost sales of Dasani, which currently has a market
share of ~10% in the still water category with retail sales
of over $900 million in FY2013.

Coca-Cola might also look into the possibility of using PEF (polyethylene
furanoate), a bio-based alternative to PET. However, the impact of PEF on the
recycling stream is still to be known. As the company is a major user of recycled
PET, it wouldn’t want to harm its own recycled material. Coca-Cola is presently
working on bottles from PEF with Avantium, a renewable chemicals firm based
in Amsterdam. Coca-Cola also experimented with bottles made of ice that could
melt away after consumption. The ice bottle is currently available only in

oo s Colombia and carries the company’s flagship Coca-Cola CSD. However, these 6
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The Real Solution

Profitable

Conversion
Product

Feedstock

> Smart and Courageous Capital >

...as a means to addressing major global issues
eCOSV/C " © 2014 ecosVC - No reuse without permission. 15
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Crossing the Great Divide

The Golden Rules of CREATING VALUE —

 The chemical and fuel industries have always
been driven by feedstock costs

* The technology was there to profitably and safely
convert to the desired products

* The courageous capitalization support was
available

* And woe to anyone who forgets...

™ AN =7
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Crossing the Great Divide

The Real Solution

Align feedstock
with technology
Feedstock for product in a

" global market...
where there is
opportunity in
delivering locally
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BIOMASS - Leveling the Playing Field
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http://www.globalccsinstitute.com/publications/potential-biomass-and-carbon-dioxide-capture-and-storage/online/102151
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BIOMASS - Leveling the Playing Field
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The Power, Promise and Problems of
Biomass and Chemicals

e The BIOMASS solution — WHY Biomass NOW?

 BIOMASS the great (re)leveler?

* KEYS FOR SUCCESS — winning at BIOMASS to
CHEMICALS

e KEY DECISIONS — who will need to make them.
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BIOMASS is not new... 9Po|amid
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BIOMASS is not new...
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Crossing the Great Divide

The Golden Rules of CREATING VALUE —
e The chemical and fuel industries have
always been driven by feedstock costs

* The technology was there to profitably and safely
convert to the desired products

* The courageous capitalization support was
available

* And woe to anyone who forgets...
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The Feedstock Wars

O1l prices have been volatile, but within .
a narrow range

1/03/2005 4
71112005
1/13/20086 -
7/21/2006 -
1/28/2007 -
8/03/2007 4
2/08/2008 -
8/14/2008 -
2/20/20089 4
B/26/20009 -
3/04/2010 -
9/08/2010 -
3/15/2011 -
9/18/2011 -
3/26/2012 -
9/28/2012 1
04/03/13

——GC Gasoline wss=Brent ofl =TI oil

5100/bbl needed to fund non-OPEC capex and dividends;
5$130/bbl causes significant demand destruction and macro slowing

Source: Goldman Sachs Global ECS Research, Goldman Sachs Global Investment Research.
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The Feedstock Wars

Natural gas to recover from lows, but low

extraction costs put a ceiling on price

$7.00

$6.00

8800 1 Shale gas

$4.00 -

production is

$3.00

$200 | still attractive

Henry Hub price in $IMMBtu for 11% IRR

$1.00 1 below

$0.00

55.00/MMBtu

Marcellus - SWPA
Marcellus - NE PA
Marcellus - WV
Piceance - liquids rich
Pinedale Anticline
Fayetteville
Haynesville - Core
Marcellus - Central PA
West Tavaputs
Bamett - Core

Utica - Dry gas window
Haynesville - Tier |
Eagle Ford - Gas window
Barnett - Non-core
Haynesville - Tier ||

Henry Hub price required to generate 11% IRR. Assumes $112/bbl Brent and NGL price of 40%
of oil realization; does not include acreage acquisition cost.
Source: ElA, state data, IHS, Goldman Sachs Global Investment Research.

CALYSTA Energy™
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The Real Solution

Profitable

Conversion
Product

Feedstock

> Smart and Courageous Capital >

...as a means to addressing major global issues
eCOSV/C " © 2014 ecosVC - No reuse without permission. 27
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The Power, Promise and Problems of
Biomass and Chemicals

 The BIOMASS solution — WHY Biomass NOW?
 BIOMASS the great (re)leveler?

* KEYS FOR SUCCESS — winning at BIOMASS to
CHEMICALS
— It’s NOT just FEEDSTOCK
— It’s BUSINESS STRATEGY

e KEY DECISIONS — who will need to make them.
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MANY companies...and more

Bio-based polymers OA;" SB?}?; griomass Al El:{;?;g'gg STUNEILIEE Locations
Cellulose Acetate CA 50% 9 15
Polyamide PA rising to 60%" 14 17
Polybutylene Adipate Terephthalat | PBAT | rising to 50%" _ 3 3
Polybutylene Succinate PBS | rising to 80%" _ 11 12
Polyethylene PE 100% 3 2
Polyethylene Terephthalat PET | 30% to 35%™" 4 4
Polyhydroxy Alkanoate PHAs | 100% 14 16
Polylactic Acid PLA | 100% 27 32
Poylpropylene PP 100% 1

Polyvinyl Chloride PVC | 43% 2 2
Polyurethane PUR | 30% 10 10
Starch Blends *™** 40% 19 21
Total companies covered with detailed information in this report 114 135
Additional companies included in the _ 133 228
“Bio-based Polymer Producer Database”

Total companies and locations recorded in the market study 247 363

Currently still mostly fossil-based with existing drop-in solutions and a steady upward trend of the average bio-based share up to given percentage in
2020
* Including Joint Venture of two companies sharing one location, counting as two
** Upcoming capacities of bio-pTA (purified Terephthalic Acid) are calculated to in-crease the average bio-based share, not the total bio-PET capacity
**** Starch in plastic compound

http://www.bio-based.eu/market_study/media/files/13-06-

Institute  21MSBiopolymersExcerpt.pdf

™
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Financing - Follow The $SS

Industry
2011 Total 2011% 2012 Total 2012% 2013 Total 2013%
Biotechnology $4,826,041,400 16.28| 4,160,199,700 15.35 3,156,038,100 15.21
Computers and Peripherals $566,634,500 1.91 453,407,000 1.67 419,021,700 2.02
Consumer Products and
Services $1,432,440,300 483 1,336,325,100 4.93 927,699,400 4.47
Electronics/Instrumentation $407,088,200 1.37 253,969,100 0.94 217,126,600 1.05
Industrial/Energy $3,637,272,800 12.27] 2,861,101,100 10.55 940,576,800 453
IT Services $2,323,244,300] 7.84] 1,888,768,500 6.97 1,366,590,100 6.59
Media and Entertainment $2,278,607,600] 7.69 2,039,814,800 7.53 1,655,030,500 7.98
Medical Devices and
Equipment $2,882,478,600 9.72 2,474,218,600 9.13 1,609,314,500 7.76
Networking and Equipment $386,434,400 1.30 330,798,100 1.22 633,194,800 3.05
Semiconductors $1,309,863,900, 4.42 923,655,000 3.41 375,893,200 1.81
Software $7,761,398,000 26.18] 8,581,882,700 31.66 8,163,477,300 39.35
Telecommunications $612,326,800 2.07 706,310,300 2.61 435,957,900 2.10
Grand Total $29,645,324,000 27,106,747,200 20,745,836,500
http://www.nvca.org/index.php?option=com_docman&task=cat_view&gid=57&Itemid=317
™
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Financing - Follow The $SS

Industry
2011 Total 2011% 2012 Total 2012% 2013 Total 2013%

Biotechnology $4,826,041,400 16.28| 4,160,199,700 15.35] 3,156,038,100 15.21
Computers and
Peripherals $566,634,500 1.91 453,407,000 1.67 419,021,700 2.02
Consumer Products and
Services $1,432,440,300 4.83[ 1,336,325,100 4,93 927,699,400 4.47
Electronics/Instrumentatio
n $407,088,200 1.37 253,969,100 0.94 217,126,600 1.05
Industrial/Energy $3,637,272,800 12.27] 2,861,101,100 10.55 940,576,800 453
IT Services $2,323,244,300 7.84] 1,888,768,500 6.97] 1,366,590,100 6.59
Media and Entertainment $2,278,607,600 7.69 2,039,814,800 7.53 1,655,030,500 7.98
Medical Devices and
Equipment $2,882,478,600 9.72| 2,474,218,600 9.13] 1,609,314,500 7.76
Networking and
Equipment $386,434,400 1.30 330,798,100 1.22 633,194,800 3.05
Semiconductors $1,309,863,900 4.42 923,655,000 3.41 375,893,200 1.81
Software $7,761,398,000 26.18] 8,581,882,700 31.66] 8,163,477,300 39.35
Telecommunications $612,326,800 2.07 706,310,300 2.61 435,957,900 2.10
Grand Total ) $29,645,324,000 27,106,747,200 20,745,836,500
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Financing - Follow The $SS

Industry
2011 Total 2011% 2012 Total 2012% 2013 Total 2013%

Biotechnology $4,826,041,400 16.28| 4,160,199,700 15.35] 3,156,038,100 15.21
Computers and Peripherals $566,634,500 1.91 453,407,000 1.67 419,021,700 2.02
Consumer Products and
Services $1,432,440,300 483 1,336,325,100 4.93 927,699,400 4.47
Electronics/Instrumentation $407,088,200 1.37 253,969,100 0.94 217,126,600 1.05
Industrial/Energy $3,637,272,800 12.27| 2,861,101,100 10.55 940,576,800 4,53
IT Services $2,323,244,300 7.84] 1,888,768,500 6.97] 1,366,590,100 6.59
Media and Entertainment $2,278,607,600 7.69 2,039,814,800 7.53] 1,655,030,500
Medical Devices and
Equipment $2,882,478,600 9.72| 2,474,218,600 9.13] 1,609,314,500 7.76
Networking and Equipment $386,434,400 1.30 330,798,100 1.22 633,194,800 3.05
Semiconductors $1,309,863,900 4.42 923,655,000 3.41 375,893,200 1.81
Software $7,761,398,000 26.18 8,581,882,700 31.66] 8,163,477,300 39.35
Telecommunications $612,326,800 2.07 706,310,300 2.61 435,957,900 2.10
Grand Total $29,645,324,000 27,106,747,200 20,745,836,500
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Financing - Follow The $S

2013 Halo Report
Average Angel Investments and Valuations Start to Climb

Halo Report Reveals Angel Group Investment Trends for Full Year 2013

Top Sectors Claim Nearly 80% of Angel Group Dollars
Mobile, Healthcare, and Internet Up 10% from 2012

2011 2012 2013

Other
= Computer Hdwr &
Svcs
®Energy & Utilities
mindustrial
mSoftware
s Mobile & Telecom

® Healthcare

®internet

A
www.angelresource.org/en/Research/Halo-Report/Halo-Report.aspx

© 2014 ecosVC - No reuse without permission.
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Financing - Follow The $SS

Chemical Angel

Network

ELEMENTS8

HOME ABOUT PORTFOLIO INVESTORS ENTREPRENEURS MEETINGS & EVENTS NEWS & BLOG
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Financing - Follow The $SS

SDA United Statas Department of Agriculture

U
== National Institute of Food and Agriculture

= TSt 2 ri PN p—

{ Home | AboutUs JIilucl Forms . Newsroom : Help | Contact Us

You are here: Home / Grants / Grant Search / Small Business Innovation Research: Biofusls and Biobased Products

© Search Help

Browse by Audience Small Business Innovation Research: Biofuels and Biobased Products

Information for ... This is one of 10 topic areas in the USDA SBIR program. The objective of this topic area is
‘to promote the use of biofuels and non-food biobased products by developing new or
improved technologies that will lead to increased production of industrial products from

Browse by Subject
# Agricultural Systems agricultural materials. This research will lead to new opportunities to diversify agriculture and
) enhance agricultures role as a reliable supplier of raw materials to industry. This topic area

» Animals supports the NIFA Sustainable Bioenergy Societal Challenge Area and the Climate Change

L B A0 i Societal Challenge Area

U.8, DEPARTMENT OF Energy Efﬁciency 8

ENERGY Renewable Energy

Funding Opportunity Exchange

National Science Foundation v
7" Directorate for Engineering (ENG) a,
ENG HOME ENG F ING ENG AWARDS ENG DISCOVERIES ENG NEWS ABOUT ENG

Biological and Chemical Technologies (BC)
SBIR Proposal Due Date: June 11th
STTR Proposal Due Date: June 13th

™
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Financing - Follow The $SS

NONE WILL GET US TO The new
Solution

_— ?é =7 T

...as a means to addressing major global issues

™
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The Power, Promise and Problems of
Biomass and Chemicals

 The BIOMASS solution — WHY Biomass NOW?
 BIOMASS the great (re)leveler?

* KEYS FOR SUCCESS — winning at BIOMASS to
CHEMICALS

e KEY DECISIONS — who will need to
make them.

™
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Key Decisions
* Corporations...

— Will you step up to the plate? And If so, then
WHEN and HOW?

D -

- Skills and Competencies

Research Development 3

Skills and Competencies

> Smart and Courageous Capital >

™
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Key Decisions

* \entures

— Do you REALLY know the rules of the road for
successful commercialization...

“Everything BUT the Squeal” m

— REAL SOLUTIONS require more than “invention”

™
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Key Decisions

* |nvestors

— Do you have the skills, stamina and connections to
make dreams a reality...or are you sticking with APPS!

l NATIONAL

VENTURE CAPITAL
ASSOCIATION

Funding inngvation. Empowering entrepreneurs

ANGEL CAPITAL ASSOCIATION

e COS / © 2014 ecosVC - No reuse without permission. 40
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Key Decisions

* The Public

— Change is NOT free. Are you willing to help pay for
the cost of what you say you want...

Share of consumers picking green, %

80

Wednesday, June 05, 2013 td SHARE 70

50 Electronics

U.S. Consumers Increase "
1 7 =

Green’ Purchases; But Are o

mgg= 30

They Willing to Pay More? N
PHILADELPHIA - (June §, 2013) — U.S. consumers continue to go green, as 78 percent 1o Furniture
say they buy green products and services, a steady increase over 69 percent last year, 0
according to the 5th Annual Tork Sustainability Study. The study was conducted by Harris 5 © 15 20 S
Interactive on behalf of SCA, makers of the Tork® brand of away-from-home paper Green premium (ie, additional charge), %

products and one of the world's most sustainable and ethical companies.

http://www.mckinsey.com/insights/manufacturing/how_much_will_consumers_pay to_go green

™
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Key Decisions

e Governments

— Globally can you make decisions and provide long
term incentives that corporations and investors can
trust and stick with them?

'.\ RENEWABLE Member Lc

RFA FUELS Forgot your
ASSOCIATION

About RFA -} _Public Policy -] _The Industry -

Study: Statutory 2014 RFS Levels Can be Met
Through Increased E85 & E15 Consumption,
Carryover RINs

January 24, 2014

e (January 24, 2014) WASHINGTON — A new study by Informa
' Economics entitled “Analysis of the Potential Use of Biofuels toward the
Renewable Fuel Standard in 2014” shows the originally intended

informa “"““'_'_'2 Renewable Fuel Standard (RFS) 2014 blending requirements can be
reached through expanded consumption of E85 and E15, as well as
judicious use of carryover RIN credits. The study clearly demonstrates
why the Environmental Protection Agency’s proposal to reduce RFS
blending requirements is unnecessary and imprudent.

http://www.ethanolrfa.org/news/entry/informa-statutory-2014-rfs-levels-can-be-met-through-e85-e15-rins/

™
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Key Decisions

* ALL of us here — ALL of us who wear many
hats ...

— WHAT will you commit to doing to make...

The new Solution

Going BIOMASS GREEN

...as a means to addressing major global issues

™
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Thank you

- Chemical Angel
Network

|||||||

Cooling and Fueling the Planet

Qteros' unique Q Microbe® technology platform offers the industry for t
a cost effective pathway to accelerate and optimize the commercial bui

cellulosic ethanol production throughout the world market.

THE POWER OF TRAINING

sVC brings the power of training and investing to science and engineering innovators enabling the transiati

Judith Giordan o st o commr o et et o o el
Managing Director - ecosVC, Inc
CTO —Qteros, LLC
Co-Founder — Chemical Angel Network
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