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Injections of Hope:

Protecting the Most Vulnerable

20

the number of infectious diseases for which vaccines have been developed—
many of them for children

33,000

the number of deaths prevented in the U.S. each year by the recommended
immunization series

2.5 million

the number of childhood deaths prevented worldwide each year by
immunization

10.5 million

the number of cases of infectious diseases prevented in the U.S each by the
recommended immunization series

Sources: (1) Zhou, et al, “Economic Evaluation of Routine Childhood Immunization with DTaP, Hib, IPV, MMR and Hep B Vaccines in the United States,” Pediatric Academic Societies Conference, Seattle, Washington,
. May 2003. (2) WHO, UNICEF, and World Bank. State of the World’s Vaccines and Immunization, Third Edition. November 2009. Available at http://whqlibdoc.who.int/publications/2009/9789241563864_eng.pdf.
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Injections of Hope
The Impact of Vaccines on Infectious Disease
Vaccines have helped bring about significant declines in the rates of infectious diseases, including a 78% global decline in
measles since 2000, the complete global eradication of smallpox by 1980, and the eradication of polio in the Americas by 1994.
AVG. ANNUAL PEAK ANNUAL
DECLINE IN U.S. DECLINE IN U.S.
U.S. CASES, U.S. DEATHS,
CASES DEATHS
BEFORE VACCINE  BEFORE VACCINE

Diphtheria 21,053 3,065 100% 100%
Measles 530,217 552 99% 100%
Mumps 162,344 50 96% 100%
Polio 16,316 5,865 100% 100%
Rubella 47,745 2,184 99% 100%
Tetanus 580 511 93% 99%
Whooping cough 200,752 7,518 92% 99%
Chickenpox 4,085,120 138 85% 82%
Hepatitis A 117,333 298 87% 87%
Acute hepatitis B 66,232 267 80% 80%
Invasive pneumococcal

X 63,067 7,300 34% 25%
disease

Source: USA Today. “Missed vaccines weaken ‘herd immunity’ in children.” By Liz Szabo. January 6, 2010. Available at: http://www.usatoday.com/news/health/2010-01-06-

. childhoodvaccines06_CV_N.htm. Accessed Feb. 5, 2010. _
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Fighting Cancer

Biotech therapies are helping improve the prognosis for cancer patients by
increasing survival rates.

U.S. Five Year Relative Survival Relates for Selected Cancers

50%

All
Cancers

Breast

Colon &
Reotum
Lung &
Bronchus
1.8, Five Year
Panoreas ao% Relative
Survival Rate
0% 20% 20% 809 80% 100%

W 197s-197 | 1809-2005

" Source: National Cancer Institute, “SEER Cancer Statistics Review 1975-2006,” 2004. Available at http://www.seer.cancer.gov/.
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The Life-Saving Impact of Biotech Therapies

For a host of diseases, biotechnology is helping change the prognosis for patients by helping them
live longer at a higher quality of life. Childhood lymphocytic leukemia is just one example.

100% Five Year Relative
Survival Rates for
Acute Lymphocytic
Leukemia in Children
80% Underis

60%

40%

20%

0%

1964 1975- 1978- 1981- 1984- 1987- 1990- 1993- 1996-
1977 1980 1983 1986 1989 1992 1995 2004

Sources: (1) Zuelzer, W.W. Implications of long-term survivals in acute stem cel leukemia of childhood treated with composite cyclic therapy. Blood. 1964, 24:477-494. (2) SEER (Surveillance,
' Epidemiology and End Results) Cancer Statistics Review 1975-2005. National Cancer Institute, 2008.

Healing, Fueling, Feeding: How Blotechnology Is Enriching Your Life, )



Heal

Biotech Research and Discovery

The biotechnology research and development process is constantly evolving as technology advances. The
process below is illustrative; certain steps may occur simultaneously or at different points depending on
the specific application under development.

Plant/animal observation DNA/gene isolation

Collection of compounds Identify new potential

VALIDATION OF TARGETS

DEVELOPMENT OF
SUSTAINABLE PRODUCTION
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From Nature to Medicine:
Biotechnology Drug Therapies

Dozens of plant and animal inspired biotech therapies are approved and
currently in clinical use, and many more hold promise.
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Keeping America Competitive

1.3 million people were employed by the biotech industry in 2006, and these jobs generated
6.2 million related jobs throughout the rest of the economy, a job multiplier of 5.8.

Employment Supported by the U.S. Biopharmaceutical Sector, 1996-2006

Total Jobs
Bupported

3,258,820

1,534,961

686,437 1,012,518

410,179

506,082

" pDireet [ Indirect | Induced

Source: Archstone Consulting. The Biopharmaceutical Sector’s Impact on the U.S. Economy: Analysis at the National, State, and Local Levels. March 2009. Available at
" http://www.archstoneconsulting.com/biopharma.aspx.
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3.2 Million Jobs and Counting

Every new job in the biopharmaceutical sector also generates new jobs in other industries. This is called the employment
multiplier. For example, an employment multiplier of 4.5 would mean that each new biopharmaceutical job generates 3.5
new jobs in other industries. Below, we capture the biopharmaceutical employment multiplier for each individual state.

. L
“.Source: Archstone Consulting. The Biopharmaceutical Sector’s Impact on the U.S. Economy: Analysis at the National, State, and Local Levels. March 2009.
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Renewable
llGreer.II
Inputs

INDUSTRIAL
BIOTECHNOLOGY

o e = e

Industrial Biotech Provides Solutions to Sustainable
Production of Key Goods and Commodities

High efficiency Chemical
manufacturing Products
(lower cost, higher
speed, reduced energy Energy
and process resource
consumption) Liquid Fuels
Reduced use of Plastics
environmentally .
persistent chemicals o

2 Products
and materials

Textiles

Carbon neutral and/ |
or biodegradable Paper
inputs and products Products

Organic Pharmaceuticals
by-products Personal
recycled and Care
re-used Products

...and many other products
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Biotech detergents help

needed to
wash clothes.

By washing at 86°F (30°C) rather
than 140°F (60°C), the CO,
savings potential in the U.S. and
Europe alone is around

—the
equivalent of the emissions
from

The net impact: in
energy savings.

Sources: Novozymes. “The Novozymes Report: 2009.” Accessed online at: http://www.novozymes.com/NR/rdonlyres/3F4146B7-9AFD-4D62-9E2B-
E538FBD2A953/0/NZ6370031 SummaryENQ9_S.pdf; Orrin Cook. 2006. “Energy Tip #17: Wash and Rinse in Cold Water.” Terrapass. October 2006. Accessed online at:
http://www.terrapass.com/blog/posts/energy-tip-17-w.

Healing, Fueling, Feeding: How Blotechnology Is Enriching Your Life



Fuel

Streamlining Manufacturing Processes:
The Case of Vitamin B-2

e The industrial
biotechnology process for

Glucose

SOEATGRRAIG ';';T;Lﬂ'ﬂ‘g‘;' manufacturing vitamin B-2
Production Process took a laborious and costly
Ca-Ribonate traditional multi-chemical

One Step synthesis and purifica'tion
FERMENTATION process and reduced it to
Using @ a one-step fermentation

genetically process.
enhanced

microorganism

Riobolactone

Ribose

Ribitylxylidine

e The simplified process
RX No Hozardous Waste resulted in a 30%
reduction of CO,
emissions and a 95%
reduction in waste
production.

Source: Oliver Wolf. Presentation at the “The Biotechnology for Europe Study: Modern Biotechnology in Industrial Production Processes, energy and the Environment”. Bio4EU
. Symposium, 20 April 2007. European Commission DG Joint Research Centre, Institute for Prospective Technological Studies
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First-generation corn-to-ethanol
plants reduce greenhouse gas
emissions by as much as over
petroleum-based fuels.

In 2010, the U.S. EPA designated
Brazilian sugarcane ethanol as an
advanced biofuel due to its
reduction of total life cycle
greenhouse gas emissions.

Ethanol made from cellulosic
feedstocks (e.g., switchgrass),
agricultural residues (e.g., corn
stover), or wood forest residues has
the potential to reduce greenhouse
gas emissions by as much as ,
compared to gasoline.

Source: U.S. Environmental Protection Agency. Renewable Fuel Standard Program (RFS2) Regulatory Impact Analysis, EPA-410-R-10-006. February 2010, p.426. Available at
http://www.epa.gov/otaq/renewablefuels/420r10006.pdf
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Taking Industrial Biotech Home:
New Benefits for Consumers
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By the Numbers: U.S. Economic Impact of
Advanced Biofuels Production

* Impact on job creation could reach:

* Economic output generated by the
advanced biofuels industry could reach:

29,000 direct jobs created by 2012
94,000 direct jobs created by 2016
190,000 direct jobs by 2022

Total job impacts (direct and indirect)
could reach:

* 123,000 in 2012
* 383,000in 2016
* 807,000 by 2022.

$20.2 billion by 2012
$64.2 billion by 2016
$148.7 billion by 2022

* Anticipated cumulative reduction in
petroleum imports over the period
2010-2022 would exceed $350 billion. Ferpecties t 2036 blo Econter|c Nesearch Assodtes, Febrtary 2005,
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Benefits of Harnessing the Biobased Economy

v Improved national energy security

— Reduced reliance on foreign sources of
energy

— Decreased threat of supply disruptions
due to natural disasters, political
instability, and price volatility

v" Increased economic growth

— Economic opportunities for domestic,
rural economies

— Decreased petroleum trade deficit

v Broad-based environmental benefits
— Reduced greenhouse gas emissions
— Reduced petroleum use in fuel

Source: U.S. Department of Energy. “Biomass Benefits.” U.S. DOE

p rOd u Ct' on. Energy Efficiency and Renewable Energy. Accessed online at:
http://www1.eere.energy.gov/biomass/biomass_benefits.html
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The original wild grass
ancestor of modern corn
bears little resemblance to
modern corn because of
humankind’s selective
breeding and hybridization
of the plant.

Teosinte Modern Corn

lllustration by Nicolle Rager Fuller, National Science Foundation.
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How to Feed 7 Billion People

Biotech crops are at the forefront of increasing agricultural yields. U.S. Department of Agriculture data
on annual corn yields dramatically illustrate the extent to which crop improvements, via selective
breeding and hybridization, led to large-scale yield increases from the 1960s through the mid-1990s,
and how (starting in 1997) biotechnology has allowed the trend in yield gains to continue. Harnessing
these biotech improvements globally is increasingly necessary to feed the expanding population.

Average U.S. corn yields and kinds of corn, 1865 to 2004

180 Sverase Dpen Pollhnshed Dpnksle Cross Bingle Gross Bioteckh
160 Corn Fialds
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20 ‘.W-M‘fhﬂ_"*ﬂ.ﬂ'uﬂ'm.“ ‘.....:fi' “
a

Sources: (1) USDA-NASS Data 2005. (2) A. Forrest Troyer 2006. “Adaptedness and Heterosis in Corn and Mule Hybrids.” Crop Science 46:528-543 (2006).
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Biotechnology:
Mitigating the Impact of Population Expansion

The expanding population will increase demands on agricultural land, water, energy, and
natural resources—and the use and consumption of these resources impact the global
environment. Biotechnology can help meet these challenges.

12 World

Population
(billions)

10

. 3 billion

more people in 25 years

2M0 4 s 4090 IR0 20264400 200092 2036

" Source: University of North Carolina. Ibiblio.org services. Accessed online at: http://www.ibiblio.org/lunarbin/worldpop.
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Bt Technology Improves Crop Yield and Saves
Money while Reducing Herbicide and Pesticide Use

‘ ‘ With the old seed, | used to plant
it, and then when it was knee-
high, | had to go and buy
chemicals to control the insects.
With this new seed, | don’t have
to buy the chemicals
anymore...so | just plant it and
leave it. And my life is now

easier and better. ’ ’

—Elizabeth Jele, South African Cotton farmer

Source: “Biotech Crops Reduce Use of Pesticides Worldwide: Growers Reduce Pesticide Applications by 172,000 metric Tons Between 1996-2004.” in Monsanto Corporation, “Conversations
about plant biotechnology: Discussions with farmers and experts around the world.” www.monsanto.com/biotech-gmo/asp/topic.asp?id=PesticideReduction.
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Between 1996 and 2009 More than 2.3
Billion Acres of Biotech Crops Were Grown

350 Glohal
Biotech
Crop
Acres
{millions)

300

250
200
150
100 : :
Cumulative total for 1896-2008is
2,346,000,000 acres
50 of biotech crops grown worldwide

1996 18897 1898 1008 2000 2001 2002 2003 2004 2006 2006 2007 2008 2008

\ Source: Data sourced from Clive James, 2008. “Global Status of Commercial Biotech/GM Crops: 2008.” ISAAA Briefs No. 39. ISAAA: Ithaca, NY.
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Nations Growing Biotech Crops in 2009
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Biotech Crops Are at the Forefront Of
Increasing Agricultural Yields

PERCENT
2007 ADDITIONAL CHANGE IN 2007
1996-2007 PRODUCTION PRODUCTION
ADDITIONAL ALLOCABLE TO ON AREA OF LAND
PRODUCTION BIOTECH CROPS PLANTED WITH
[MILLION TONS] [MILLION TONS] BIOTECH CROPS
Soybeans 74.7 15.9 32.8
Corn 68.8 16.6 8.4
Cotton 7.5 2.2 21.8
Canola 4,9 0.6 9.4

. Source: PG Economics, Ltd. “Focus on Yields. Biotech crops: evidence, outcomes and impacts 1996-2007".
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Farm Incomes Benefit Significantly from
Herbicide Tolerant Biotechnology

Cumulative Farm Income Benefits of Herbicide Tolerant

Soybeans, Corn, Canola, and Cotton: 1996-2007
$35,000 Inoome Benefits

(endllions)
$21,814
$20,000
$15,000
$10,000
$5,000
$0.8
$0

HT Soyheans HT Com HTCanola  HT Cotton

- Source: Graham Brookes and Peter Barfoot. “Focus on environmental impacts. Biotech crops: evidence, outcomes and impacts 1996-2007.” PG Economics, Ltd. October 2009.
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Biotechnology Reduces Herbicide and
Pesticide Use on Crops

By reducing the amount of insecticide and herbicide applications applied to crops, the
biotech industry is helping reduce the chance that these chemicals enter the environment.

Reductions in Global Herbicide and Insecticide Use From Growing Biotech Crops: 1996-2007
HT Soybeans HT Corn HT Cotton HT Canala IR Corn IR Cotton

-30 . % change in amount of active ingredient used . % change in environmentsal impact

. Source: Graphic adapted from Graham Brookes and Peter Barfoot. “Focus on yields. Biotech crops: evidence, outcomes and impacts 1996-2007.” PG Economics, Ltd. October 2009.

Healing, Fueling, Feeding: How Blotechnology Is Enriching Your Life, ]



