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Marine Biotechnology: Any technological
application that uses biological systems,
living organisms, or derivatives thereof

from marine (or waterborne)
environments to make or modify products
or processes for specific applications
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In other words:

A growing marketplace...

Market Size Estimates
Shillions
S4.7
S3.8
S2.4
2002 2010 2015

Note: this excludes research funding

Source: EU; Global Strategy Analytics, press reports: NP analysis
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With an increasing

range of applications...

Industry Applications
Drugs (emerging)
Food
Chemical additives
Cosmetics
Biopolymers (emerging)
Fuel (nascent, emerging)
Bioremediation
Coatings & adhesives
Sensors

Regenerative medicine (nascent,
emerging)
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Likely / Emerging issues

Research support
— Infrastructure
— Funding

Translational research
— From bench to product
— From product research to scale production

Prospecting

Sustainability
— Harvesting & Synthetics
— Cultivation technology & locations
e Cultivation brings its own set of issues
— Disease
— Pollution
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Cultivation example - Aquaculture

= e.g., Growth in aquaculture stimulates growth in aquaculture health technologies

Aquaculture Production Forecast
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Fish Health Business Implications

Economic losses from disease are estimated
to be approximately $9 billion

With the forecasted increase in production
without major changes in vaccine and fish
health technologies losses could reach $22
billion by 2030

Fish vaccine business is estimated to be
approximately $30-50 million globally

= |n contrast non-companion
mammalian and poultry animal health
industry is a $7.2 billion industry
globally

= The fish disease industry could
become a $3.6 billion global business*

*Note: Derived from livestock animal health expenditures per ton of meat production of approximately $39 compared to $1.20 per ton now

Material is outdated and for illustration purposes only
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Gloucester & Marine Biosciences
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Looking at the industry through the perspective of the value chain is a good
starting point for evaluating Gloucester’s potential position in the industry

= Value chain is a complementary approach to “cluster”

Marine Biotechnology Value Chain

Translational Raw

Raw Material Product

MFG

Basic R&D Sciences / Material Distribution

Sourcing

Product R&D Processing

= Compounds = Applications = Prospecting ® Intermediate
= Processes/ = Harvesting = Final consumer
mechanisms = Cultivation
= Synthesis

Process R&D >
Servicing & Support >

Ninigret 8




Opportunities exist when capabilities match the value chain (or a decision is
made to create capabilities)

Ilustrative

Translational Raw Material Raw
Basic R&D Sciences / Material Distribution

Product R&D Sourcing Processing

How Gloucester Fits

Physical Capabilities Intellectual Capabilities
= Port capabilities » Talent access
= Storage = Labs
= Processing » |[dea generation & transfer
= Fabrication = “Know how”
= Land

= Market access
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