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Effect of changes to agrochemical registration on product
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EU

: Loss of active substances over time
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Important Elements of EU Regulation (EC) No 1107/2009

e applies the precautionary principle

e introduced concept of active substances with a less favourable
toxicological or environmental profile, but which still satisfy the criteria
for approval, being approved as candidates for substitution.

e products containing active substances approved as candidates for
substitution are subject to comparative assessment.
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Important Elements of EU Regulation (EC) No 1107/2009

e applies the precautionary principle

e introduced concept of active substances with a less favourable
toxicological or environmental profile, but which still satisfy the criteria
for approval, being approved as candidates for substitution.

e products containing active substances approved as candidates for
substitution are subject to comparative assessment.

e Renewals- AIR1, AIR2, AIR3, AIR4
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Many Other Regulations with Impact on
Crop Protection Products

Directive

2009/127/CE AP 2014-2020
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Framework
Directive

Sustainable use
Directive
2009/128/CE
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Regulation +Nature 2000

(EC)396/2005
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comments
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EU Commission, — - o
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Active Approval Timelines — Global trend

Months

4@} Dow AgroSciences

v" Indicative numbers

v The trend is increase in time and

complexity

EU system among the most
sophisticated, challenging and long

The cost of discovery and
development for a new crop
protection product raised steadily
through the years (globally)

In EU the achievement of the active
approval is only the first step

3
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Agrochemical Active Ingredients in Development

a.i.s in development
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Source: Global - Agrochemical and Seed Markets Industry Developments Presentation - Phillips McDougall
- Aug 2015
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Number of Products Processed leading to a Successful Product launch

1995 2000 2005-8 2010-14

Research Synthesis 52500 139429 140000 159574
Development 4 2 1.3 1.5
Registration 1 1 1 1

Crop Protection Product Discovery and Development Lead Time

1995 2000 2005-8 2010-14

Number of years
between the first
synthesis and the first
sale of the product

8.3 9.1 9.8 11.3

Source: PhillipsMcDougall AgChem R&D Report (2016)
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Discovery and Development Costs of a New Crop Protection Product
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The overall costs of discovery and development of a new crop protection product
increased by 21.1% from $152 m. (€115m.) in 1995, to reach $184 m. (€140m.)
in 2000. From 2000 to the 2005-8 period, costs increased by 39.1% to $256 m.
(€189 million). From 2005-8 to the 2010-14 period, costs increased by 11.7% to

$286 m. (€215 million)
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R+D Spend

2010-14

Registration 11.7%

Chemistry 17.1%

Environmental Total research

Chemistry 51.0% 37.3%
Total development Biology 17.8%
51.0%
Toxicology
10.0% Tox/Environmental Chemistry
2.4%
Field trials Development

16.5% Chemistry 12.3%

Total =$286 m.

Source: PhillipsMcDougall AgChem R&D Report (2016)
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Sustainability of Approved Products
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Crop Protection Pipeline Full with High-Value Solutions

Est.
Launch*

Discovery Development

Enlist Duo™ Herbicide
Arylex™ Active

I 20152078

Inatreq™ Active
Rinskor™ Active 2018-2019
Insecticide 1 2021-2022

Fungicide 1
Fungicide 2
Fungicide 3
Insecticide 2
Insecticide 3
Insecticide 4
Herbicide 1
Fungicide 4
Fungicide 5
Fungicide 6
Insecticide 5
Herbicide 2

Insecticide
I Herbicide
Il Fungicide

*Subject to regulatory approvals and other assumptions; Represents first year of commercial sales in a significant market through the year when sales are
established in markets which represent 80% of the new product value. ™Trademark of The Dow Chemical Company (“Dow”) or an affiliated company of Dow
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The Future?
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