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Agricultural Biotechnology — Public Perception
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Sources: USDA, Economic Research Service using data from Fernandez-Cornejo and
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June Agricultural Survey for the years 2000-17.

biotechnology strongly supported by
public in US, while the use in
healthier foods and pest-resistant
crops is often not supported

Public fails to associated agricultural
biotechnology with improvements in
vaccines, antibiotics, fuels and fibers

Opinion impacts issues from policy to
law, but education remains a
challenge
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About ACS: CAS is a division of the American Chemical Society
(ACS)

~157,000 members AC S
— 185 Local Sections
— 32 Technical Divisions Chemistry for Life”
— 11 International Chapters (and growing)

87% of members have degrees in chemistry, 13% in other fields

>50% of members in business & industry

>26,000 members live outside the U.S.

1,900+ employees

Our members and staff share a common purpose and goals!
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CAS Mission: CAS supports the vision of the American Chemical
Society (ACS)

ACS Vision

Improving people’s lives
through the transforming
power of chemistry.

ACS
W Chemistry for Life®
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CAS is the leading global source of chemical information for
scientific and patent research

« Founded in 1907 to monitor, abstract and index
Chemical Abetnns the world's chemistry-related literature and make
American Chemieal Societs it available to the scientific community

---------------- Easton, p

« Work first published in Chemical Abstracts
« Headquartered in Columbus, Ohio

« Approximately 1,400 staff members — including
CAS scientists, speaking more than 50 languages
among them

« Coverage of biotechnology from the inception of
industrial fermentation in the 19t century to
CRISPR

®
=== CAS
[ i ——
g  / DIVISION OF THE
Al

CAS is a division of the American Chemical Society. MERICAN CHEMICAL SOCIETY 5

Copyright 2017 American Chemical Society. All rights reserved.



CAS provides access to patent information on chemistry and
related scientific disciplines

« Covers 63 patent authorities
« Enhanced titles and abstracts o, e
* Intellectual structure and concept el B
indexing ¢ 1 ’
« Patent information from core patent offices
— US, EP, WO, FR, DE, JP, RU, GB, CA

— Bib abs available within 2 days
— Indexed within 27 days

» Chinese and Korean patent publications
— Indexed within two weeks (generally within 5 days)

« Updated daily
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CAS provides worldwide coverage of many scientific disciplines —
chemistry covers a diverse audience

CAS covers many
scientific disciplines,

Biochemistry _ _ _ _
including biomedical
sciences, chemistry,
engineering, materials

science, agricultural

Applied science and more
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CAS REGISTRYSM — tremendous growth in biologics and
traditional chemistry over last 20 years

« CAS Registry database CAS REGISTRY Registered Compounds and
contains almost 200M Sequences - 1992-Present
disclosed substances and
biologics
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CAGR 14.2% since 2005

Registered Compounds (millions)

» Biologics demonstrated a
CAGR 52.5% from 1993-
2004 FFFFFFFF N Year
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Chemical Abstracts — integrated source of journal articles and
patent documents across chemistry-related disciplines

Chemical Abstracts Patent and Non-patent
References - 2007-2016 « Over 44M patent families and
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Technical areas of patenting in chemistry and biotechnology differ
significantly by country (2016 data)

China
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Top 5 countries with highest biotech activity
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According to IP and ability to protect it, intensity, being defined as spending on R&D, availability of venture capital and
support, availability of expert manpower and the overall country's ranking in terms of entrepreneurship and other
foundations. Source: Scientific American Worldview Scorecards, 2016. — C AS
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CAS Biotechnology Trends in Agriculture — 2007-2016

Patent Biotech (IPC)

Biochemical Genetics
(70,574)

» Approx. 30% of technology
covered in patent inventions

» Agriculture research focused in
Biochemical Genetics, Plant
Flant Blochemisty Biochemistry, Food and Feed
Chemistry, and Agrochemical
Bioregulators

- * Food and Feed Chemistry

e exhibiting 15% CAGR for past
Agrochemical 10 years, while Biochemical
Bioregulators . .
(3,291) Genetics leads total patenting
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Scientific American Worldview 2017: Brazil ranking in
Biotechnology

SAWYV Scorecard Nature Index « Brazil ranks in the bottom

oRODUCTIV Ty

guarter of the analysis,
however it ranks near the
top quarter for Intensity,
which gives an indicator of
how hard a country works
at creating the necessary
environment for innovative
biotechnology.

SUBJECT:
PHYSICAL SCIENCES
CHEMISTRY
EARTH & ENVIRONMENTAL
SCIENCES
SAWV: http://www.saworldview.com/wv/scorecard/worldviewguide/ — ®
Nature Index: October 2014-September 2015 .,::'_: CAS
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Percentages by country of total Biotech patenting and publications

according to CAplus
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Brazil Published Application Pace Increasing in Chemistry Since
2012

Brazil Published Applications in Chemical Abstracts |

2006-2017 Brazil Biotech Published Applications in Chemical Abstracts
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Brazil Leads with High Percentage of Biotechnology Patent
Inventions in Chemistry Compared to ROW (2010-2017)

2017

« US and China lead in pace
of biotechnology-related

e patents, followed by EP and
JP
:gi « However Brazil closely
o 015 —CN mirrors US in biotechnology
JP as percentage of total
— KR chemistry publications
2014
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