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Creating the Renewable Value Chain

Petroleum Cracking Processing

Agriculture Milling Fermentation

Prof Lars Nielson

Synthetic Biology Tools

Karl Kelly

Biomass: Opportunities and Risks for BioEnergy

David Theriault

Partnering with the Petrochemical Industry

Products

Damien Perriman

Advancing Industrial 

Biotechnology
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Future Scientists may ask: what happened to 

the Petrochemical Industry?

Source: Gary Larson, Farside

Green Market

satisfying the 

conscious 

consumer

Feedstock 

Risk

reducing 

exposure to oil 

prices

Carbon 

Footprint

corporate KPI

Renewable 

Energy

sustainable 

resource 

planning

New Issues 

for Chemical 

Industry

Extinction by an addiction 

to fossilized carbon…
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Revolutionizing Industrial Biotechnology

2005 2007 20092008

Founded as CODA 

Genomics

Revenue 

Reached $3MM

Transition to 

Industrial Bio

Established 

Product Focus

Unique Technology
Demonstrated 

Capability
Team and 

Resources

Pipeline of 

biobased fuels 

and chemicals

• Addressing consumer demand for 

green alternatives

• Developing profitable biobased

processes for fuels & chemicals 

• Providing sustainable solutions for 

our future



5

COMBINATORIAL PATHWAY ENGINEERING

Rapid → simultaneous testing of pathway diversity

Efficacious → most productive gene combination selected by the organism

Proprietary Tools Maximize enzymatic diversity into pathway

Accelerating Strain Development

Traditional Approach

Genes selected rationally

Trial-and-error approach 

Amplifying one gene ≠ 
pathway productivity

Biological selection identifies most 

productive combination

Gene 

Design

Protein 

Engineering

Self 

Assembl

y
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Unique Product Portfolio

Optimizing Carbon Flow from Raw Materials to Products

Converting Carbon to Chemicals

Starch

Sucrose

CO2

Biomass

Improving 

Ethanol 

Fermentation

Novel chemicals 

with unique 

performance 

attributes

Enabling cost-

advantaged 

petrochemical 

replacements

Raw Material Flexible

Alkanes

Robust Yeast Production Platform
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Significant Growth for Renewables

~$375 bn
Petrochemicals 3.4%

Including: naptha, 

ethane, ethylene, 

other oils

Pre tax value of petrochemical 

products, such as plastics, 

cosmetics, pesticides, 

detergents, paints and adhesives 

(excluding pharmaceuticals)

Renewable Chemicals expected to 

exceed 15% market share by 2014

• From $45 bn in 2009 to $59.1 bn

"Platform chemicals play an important role 

in the renewable chemicals market since 

they contain multiple functional groups and 

hence present practical potential for their 

conversion to families of useful products.“

Markets and Markets, Delaware

~$385 bn
Fuels 70.6%

Including: motor 

gasoline, aviation 

gasoline, kerosene 

type jet fuel, diesel

Pre tax value of transport 

fuels

Renewable Fuels have high growth expectations, with combined 

biodiesel and ethanol estimates reaching $247 bn by 2020 

(Biofuels Markets and Technologies, Pike Research)

Bulk Antibiotics
Alcohol
Enzymes
Organic Acids
Vitamins
Polymers & Biogums
Other Chemicals

$18.8B

Biobased Market Segmentation
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Sustainability Matters 

Equivalent to:

• 415 million 

passenger 

vehicles

• 58 billion trees

• 12 million railcar 

loads of coal

• $75 bn of carbon 

credits

Source: Producing Bio-Based Bulk Chemicals Using Industrial Biotechnology Saves Energy 

and Combats Climate Change (Science, Technology & Society, Utrecht University)

GHG savings versus land use (sugar cane) per ton of 

chemical (cradle-to-grave)

Industrial Biotech Can Save the world 2.5 Billion Tons 

of CO2 Annually (World Wildlife Fund)



9

Emerging Market Pull for Biobased Chemicals 

Automobile

Bio-based materials are now in the blueprint for most 

auto makers - Woodbridge (Automotive Interior Manufacturer) 

Footwear

When consumers have the choice, they tend to want 

to make the greener choice - Timberland

Electronics

Construction
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Economics Favor Renewables

Crude oil increases from $75/bbl in 2010 to 

$110-180/bbl by 2020

(U.S Energy Information Administration, Annual Energy Outlook 2009)

Bio-Acrylic Acid Indifference Curve (Novozymes/Nexant), 160 K T/yr

• For bio-based acrylic acid, 

sugarcane competes with 

$45/bbl oil and corn 

competes with $65/bbl oil

• Both raw materials are 

competitive today
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Redrawing the Energy Picture

Green Jobs + Renewable Energy = A Stronger Nation

February 28, 2009 by : Miriam Kashia http://www.blueplanetgreenliving.com

• U.S. Recovery Act pledges $43 Billion 

to renewable energy and clean-tech 

programs. 

• $800 Million directly to biomass

• $3 billion committed to the 

research, development and 

deployment of advanced biofuel

• U.S. DOE has funded $578 

Million for the development of 

renewable energy over the last 2 

years

• USDA-DOE Biomass Research & 

Development has funded $96 M 

for the development of biobased 

products
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Cinnamic Acid

Itaconic Acid

Propylene Glycol

3 HP

2,3 BDO

1,4-BDO

MEK

Succinic Acid

Isobutanol

Isoprene

Caprolactam
Butanol

Market Pull (Low, Medium, High)
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Bubble Size = Market Volume

Landscape for Renewable Chemicals
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Pipeline for Biobased Chemicals

Development CommercializationDemonstration

CONFIDENTIAL 2013: US $6 billion

US $0.3 million

US $0.6 billion

20??: US $10 billion

2013: US $2 billion

2010: US $1 billion

2011: US $1 billion

2012: US $2 billion

2012: US $2.8 billion

2013: US $1 billion

CONFIDENTIAL 2011: US $6 billion

US $5 billion

2010: US $0.9 billion

2010: US $?

2013: US $8 billion

Partnership 

Opportunities 

in scale-up
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“it ain’t easy being green…”

• Disrupting well entrenched supply chains

• Replacing fully depreciated capital assets

• Unfamiliar investment community

• Large, slow moving partners/customers

On the bright side:

Disruptive technology = 

Opportunity for profit

• Demonstrated technology

• Strong government support 

• Active consumer pull

• Economic advantage

• Willing and engaged industry partners
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Contact Details

Damien Perriman

Vice President, Business Development

Verdezyne, Inc

2715 Loker Avenue West

Carlsbad, CA  92010

(760) 707-5248

dperriman@verdezyne.com


