The Science
Behind Organic




Why a data-driven communications toolkit for retailers on
the benefits of organic is needed

—> To educate retailers on the benefits and contributions of organic to
sustaining the health of the planet, people and communities.

- To provide retailers with information that will help connect the dots
between the benefits of organic to the planet, people and business and
how this in turn benefits retailers.

- To ensure the USDA organic certification is recognized as a gold standard
within retailer sustainability and regenerative agriculture practice
initiatives/programs.

Introduction

This resource guide reflects a collection of attribute statements on the
positive impacts of organic food, fiber and agriculture that are supported by
a collection of existing government data, peer-reviewed studies, and other
scientific literature. The intent is to synthesize the information into a
reference guide that can be used to inform a data-driven Communications
Toolkit for multiple audiences, including National Retailers.

TOPLINE MESSAGE

Whichever sustainability benefits are most important to your
business, from reducing greenhouse gases to regenerating
soil health, there’s only one option that addresses the full
suite of environmental and social concerns and is backed up
by federal certification - USDA Organic.

This resource is a collaboration between the Organic Trade Association (OTA) and The Organic
Center. OTA is the leading voice for the organic trade in the United States, representing over 9,500
organic businesses across 50 states with the mission to promote and protect ORGANIC with a
unifying voice that serves and engages its diverse members from farm to marketplace. The Organic
Center is a 501(c)(3) non-profit research and education organization with the mission to conduct
and convene credible, evidence-based science on the environmental and health effects of organic
food and farming and communicate the findings to the public.
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GOOD FOR THE PLANET

By relying on ecosystem services to produce food and fiber, organic farms have a
regenerative (rather than extractive) effect on the environment. Organic standards
require that farmers protect the natural resources on their lands, which makes organic
farms key players in the fight against the climate crisis.

Mitigating Climate Change - Organic Farming is the Original
Climate-Smart Agriculture

Organic Farmers are Focused on Healthy Soils - (7 CFR 205 Regulatory
Citation)

e Organic farmers are required to implement tillage and cultivation practices that maintain or
improve soil quality and minimize soil erosion. (205.203a)

e Organic farmers are required to manage crop nutrients and soil fertility through rotations, cover
crops and animal materials. (205.203b)

e Organic by definition is an agricultural system managed to foster cycling of resources, promote
ecological balance, and conserve biodiversity (205.2)

Organic Crop and Livestock Production Sequester Carbon by Promoting
Soil Health

e Organic soil has 13% higher total soil organic matter than conventional soil

e Organic soil has 44% more stable sequestered carbon than conventional soil

e Organic soil has up to 60% higher soil stability than conventional

e Organic roots have 40% more beneficial mycorrhizae fungus

e Organic soils host up over 3 times as many earth worms as conventional soils

e Water infiltration is almost 10 times greater than conventional soils, suggesting they are better
able to thrive in drought and flood conditions.

e Organic farming methods build soil health and support soil's natural power to store carbon and
help fight climate change.

Organic Farming Practices Use Less Energy

e Organic production uses 45% less energy than conventional. (REF: Rodale Farming Systems Trial)
e Conventional systems emit nearly 40% more greenhouse gases (GHG) per pound of crop
produced than organic systems. (REF: Rodale Farming Systems Trial)

Organic Farms Reduce Emissions

e Organic farms use around 50% less new reactive nitrogen, a potent greenhouse gas_

e Organic production greatly reduces nitrogen oxide emissions by prohibiting the use of almost all
synthetic inputs and requiring careful nutrient management that reduces overuse of fertilizers (7
CFR 88 205.105,205.203)

e Organic farming systems emit about 40% less N20 than conventional production does. (REF) The
decrease can be attributed to the restricted use of synthetic chemical inputs as well as the focus
on building healthy, living soils.
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GOOD FOR THE PLANET

By relying on ecosystem services to produce food and fiber, organic farms have a
regenerative (rather than extractive) effect on the environment. Organic standards
require that farmers protect the natural resources on their lands, which makes organic
farms key players in the fight against the climate crisis.

Organic Protects the Environment - General

Organic Farming Protects Natural Resources - (7 CFR 205 Regulatory
Citation)

e The organic regulations require producers to maintain or improve the natural resources of an
operation, including soil and water quality (Z CFR 205.200)

e Organic crop and livestock production must maintain soil quality and avoid contamination of
natural resources by fertilizers and other inputs. (205.203)

Organic Farming Reduces Soil Erosion

e Organic farming reduces soil erosion when compared to conventional farming systems. (REF)

Organic Farming Reduces Water Contamination by Agricultural Inputs

e Using organic soil amendments reduces heavy metal concentrations in crops grown in
contaminated soil. (TOC Summary REF).

Organic Soils Conserve Water Resources

e Organic farming releases 50% less nitrates into the groundwater.

Organic Farming Practices Increase Biodiversity on Agricultural Land (7
CFR 205)

e Organic farming_increases biodiversity by 30%.

e Organic farming increases the amount and diversity (by 1.5 times) of beneficial soil fungi (AMF) in
soils beneath a range of crops including pomegranates, grapes, mangoes, lemons and limes. (TOC
Summary REF).

e Diversity of important frog species is enhanced by organic production in rice fields. (TOC Summary
REF)

e Soil analyses indicate that both the number of bacteria and diversity of bacteria types are
significantly higher under organic cacao management. The same is true for abundance and
diversity of fungi. (TOC Summary REF).

e Organic shade-grown coffee supports bird communities better than conventional monoculture
coffee plantations. (TOC Summary REF)

e Organic farming supports biodiversity that directly reduces food safety risks. (TOC Summary; REF)

Organic Farming Reduces Pests and Pesticide Use

e Organic farming promotes overall pest control by supporting beneficial predators and reduces the
need for synthetic pesticides. (REF)
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GOOD FOR THE PLANET

By relying on ecosystem services to produce food and fiber, organic farms have a
regenerative (rather than extractive) effect on the environment. Organic standards
require that farmers protect the natural resources on their lands, which makes organic
farms key players in the fight against the climate crisis.

Organic Protects the Environment - General

Organic Farms Protect Pollinators and Beneficial Organisms

e Organic farming supports 50% higher pollinator diversity. (REF)

e Organic transition significantly increases important soil insects in tropical sugarcane by 234%.
(TOC Summary REF)_

e Genetics of honeybees that are organically managed indicate less environmental stress and
higher immunity than bees from conventional hives. (TOC Summary REF)

e Organic farms can support beneficial insects when natural habitat is limited in the landscape.
(TOC Summary REF)

Organic Increases the Resiliency of Agricultural Systems

Organic Agriculture Can Ensure Food Security Under Extreme Weather
Conditions

e Under severe drought conditions, which are expected to increase with climate change in many
areas, organically managed farms have frequently been shown to produce higher yields than their
conventional counterparts.

o Organic production yields up to 40% more than conventional systems in times of drought.
(Rodale)

o Water infiltration is almost 10 times greater than conventional soils, suggesting they are better
able to thrive in drought and flood conditions.

¢ Although yields may be lower in the short-term (during transition), organic can equal or exceed
conventional yields over the long-term and has better yield stability during extreme weather
events.

o Organic becomes competitive with conventional yields after about 5 years of organic
management while soils recover from chemical-intensive agriculture. (Rodale)
o Long-term studies consistently show that organic can compete and out-perform conventional.
= Corn and soy: Organic yields equal or exceed (up to 2X) conventional yields. (Rodale)
= Grain Crops: Organic yields equal conventional yields. (Delate 2015)
= Carrots: Organic yields equal conventional yields. (Bender 2012)
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GOOD FOR THE PLANET

By relying on ecosystem services to produce food and fiber, organic farms have a
regenerative (rather than extractive) effect on the environment. Organic standards
require that farmers protect the natural resources on their lands, which makes organic
farms key players in the fight against the climate crisis.

Organic Increases the Resiliency of Agricultural Systems

Organic Yields Must be Considered Alongside Ecosystem Services, Land
Use Efficiency and Human Health

e Yields aren't the only measure of success. (Profitability, Human Health, Ecosystem Services)

o Yield gaps are often offset by the price premium for organic crops. (Crowder 2015)

e Yields aren't the most important part of addressing food insecurity (Poverty, Food Waste)

o Scarcity is not the problem; the world produces and over abundance of food with around 40%
of it wasted. (Gunders 2012; Holt-Giménez 2012)

o Long-term food security is also about food quality (safe and nutritious), environmental impact
(non-polluting and good for biodiversity), economic viability (profitable for the farmer), and
social well-being (farm worker safety and fair wages)

e Conventional yields are high because there is so much more investment in research and
development. Organic has had a fraction of the investment compared to conventional agriculture.

o 95% of crop varieties are bred for high-input conventional systems (Seufert 2017)
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GOOD FOR PEOPLE

Organic is the only label claim federally certified to always be non-GMO and produced
without harmful pesticides, chemical preservatives, or antibiotics.

Organic Protects and Supports Public Health

Organic Agriculture Reduces Environmental Exposure to Synthetic Pesticide

e Organic agriculture protects nearby rural and urban communities from exposure to synthetic
pesticides that may persist in the air, water, and soil. (REF)

e Farmers have more glyphosate in their urine than people from urban areas. (TOC Summary REF)

e Occupational exposure to non-organic, confined animal operations increases antibiotic resistant
bacteria in guts of workers. (TOC Summary REF)

e Pesticide exposure in conventional banana farming increases risk of cancer more than two-fold
for farmers, farmworkers in Ecuador. (TOC Summary REF)

Organic Agriculture Plays an Important Role in Protecting Children
from Harmful Exposures to Pesticides

e 4 times more glyphosate detected in children than adults. (TOC Summary REF)

e Children under the age of 16 have been found to have 2-3 times more glyphosate in their urine
than adults and elderly. (TOC Summary REF)

e Higher cognitive function is linked to eating organic food as a child. (TOC Summary REF)

e Prenatal exposure to glyphosate in pregnant women is linked to endocrine disruption in unborn
girls, indicated by increased anogenital distance in infants, which is associated with developmental
malformations, interference with reproduction, increased cancer risk; and disturbances in the
immune and nervous system function. (TOC Summary REF)

e Risk assessment finds behavioral health impacts on children who consume synthetic food dyes.
(TOC Summary REF)

e Prenatal and infant exposure to pesticides consistently correlated with higher risk of autism in
children. The strongest correlations were with exposure to chlorpyrifos, diazinon, and avermectin.
(TOC Summary REF)
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GOOD FOR PEOPLE

Organic is the only label claim federally certified to always be non-GMO and produced
without harmful pesticides, chemical preservatives, or antibiotics.

Organic Protects and Supports Public Health

Organic Agriculture Prevents Dietary Exposure to Synthetic Pesticides

e Conventional crops are four times more likely to have pesticide residues than organic crops. (REF)

e >90% of the U.S. population has detectable concentration of pesticides in their urine or blood
samples. (REF)

e Residues in conventional produce are 55 times higher in vegetables and 115 times higher in fruits.
(REF 1; TOC Summary)

e Organic diets reduce glyphosate in the peoples’ bodies by an average of 70%. (REF)

e Organic diets can reduce pesticide levels in people’s bodies by up to 95% in just 6 days. (REF)

e Organic diet interventions show a significant drop of pesticides urinary levels after only a week.
(REE 1; TOC summary)

e A nationwide study of adult consumers found that those eating the least amount of organic
produce had up to twice the amount of pesticide levels in their urine as those who ate organic the
most frequently. (REF)

¢ In France, people who consumed 85%+ of organic foods had less glyphosate in their bodies. (TOC
Summary; REF)

e Eating organic produce significantly reduces pyrethroid pesticide exposure during pregnancy.
(REF)

Organic Dairy and Meat Prevent Exposure to Antibiotics and Hormones

¢ Antibiotic residues were detected in 60% of conventional milk samples. 37% of the samples tested
positive for sulfamethazine, and 26% for sulfathiazole, both of which have long been outlawed in
lactating dairy cows. One of the samples contained residue of amoxicillin that exceeded the
federally allowed limit. (TOC Summary; REF)

e Bovine growth hormone (bGH) residue levels were found to be 20 times higher in conventional
milk than organic. (TOC Summary; REF)

e Pesticide residues of chlorpyrifos, atrazine, permethrin and more were found in 26 percent to 60
percent of the conventional (milk) samples, with residues of the controversial and restricted-use
pesticide chlorpyrifos in 59% of the conventional samples. (TOC Summary; REF)

e A study of 40,000 samples of chicken, beef, turkey and pork from grocery stores found
significantly less contamination of antibiotic-resistant bacteria in organic versus conventional
meat. (TOC Summary; REF)

e When comparing poultry production under conventional, antibiotic-free, and organic
management, antibiotic resistance was highest under conventional management and lowest
under organic. Conventional production had the most E. coli strains resistant to ampicillin (89.6%),
cefotaxime (43.7%), nalidixic acid (57.8%), ciprofloxacin (44.4%), and
trimethoprim/sulfamethoxazole (62.2%). (TOC Summary, REF)
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GOOD FOR PEOPLE

Organic is the only label claim federally certified to always be non-GMO and produced
without harmful pesticides, chemical preservatives, or antibiotics.

Organic Protects and Supports Public Health

Organic Farming Prohibits GMOs, Antibiotics, Most Synthetic Pesticides
and Hormones

e Organic farmers have restricted access to 27 synthetic active pest control products while over 900
are registered for use in conventional farming. (OTA reference)

e Organic ranchers have restricted access to 37 synthetic livestock health treatments, while over 550
synthetic active ingredients are approved in conventional animal drug products. (OTA reference)

Organic Processing Prohibits GMOs, Synthetic Flavors, Colors and
Artificial Preservatives

e Over 3,000 food processing aids and additives are authorized in conventional products while only
100 are authorized under the organic label. (REF)

e Organic processed food may only include approved processing aids and additives.

e Organic packaged foods have fewer ingredients associated with negative health outcomes than
non-organic packaged foods. (TOC Summary; REF)

Organic Food is Highly Nutritious

Organic Fruits and Vegetables Are Higher in Specific Nutrients
e Organic has up to 69% higher antioxidants. (REF)

Organic Meat and Dairy Have Superior Fatty Acid Profiles

e Organic milk has 56% higher healthy omega-3 fatty acid levels than conventional milk. In addition
to higher levels of omega-3 fatty acids, this study found that organic dairy provides several other
health benefits such as higher levels of heart-healthy conjugated linoleic acid (CLA), iron, vitamin E,
and carotenoids, all of which are associated with health benefits. (REF)

e Organic beef has 17% less cholesterol, 32% less fat depending on the beef cut, 16% fewer fatty
acids, and 24% fewer monounsaturated fatty acids than its conventional counterpart. (REF)

e Organic beef in the EU can have higher antioxidant levels, with 34% more Q10 and 72% more
taurine depending upon the beef cut, and 53% more (3-carotene than conventional beef. Organic
beef was especially beneficial when it came to heart-healthy a-linolenic acid, with 170% higher
levels than non-organic beef. Finally, the researchers found that organic beef had 24% more a-
tocopherol, which is a type of Vitamin E. (REF)

e Organic meat contains 47% higher levels of omega-3 fatty acids than conventional meat. (REF)

Organic Has Lower Levels of Heavy Metals
e Organic has 48% lower levels of cadmium. (REF)
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GOOD FOR PEOPLE

Organic is the only label claim federally certified to always be non-GMO and produced
without harmful pesticides, chemical preservatives, or antibiotics.

Organic Provides Better Living and Working Conditions
for Farmworkers

Organic Agriculture Protects Farmworkers from Routine Exposure to
Synthetic Pesticides

e Occupational exposure to pesticides is linked with multiple diseases and mental health issues.
(TOC REF)

Organic Provides a Secure and Sustainable Food System

Organic Agriculture Can Sustainably Feed a Growing Worldwide
Population

e Soil health increases organic yields and shrinks the yield gap.

o The USDA Organic standards require producers to maintain and improve soil health (7 CFR
205).

o Soil quality is a main driver of yields in organic systems. (Ponisio 2015)

o Yield gaps between organic and conventional are highly dependent on the crop type, maturity
of the organic system, on-farm soil management practices, and investments in research and
development. (Ponisio 2015; Seufert 2017)

o The application of organic management practices that improve soil health (such as multi-
cropping and crop rotations) have reduced the yield gap to less than 10% for many crops.
(Ponisio 2015)

e Yield gaps are shrinking as organic systems are better understood and researched (UC Berkley
meta-analysis). REF

o Organic farms at 10-13 years have similar yields to non-organic indicating that the yield gap
shrinks over time. TOC Summary; REF

e Organic becomes competitive with conventional yields after about 5 years of organic management
while soils recover from chemical-intensive agriculture. (Rodale)

e Long-term studies are showing that organic can have similar or better yields than conventional
(Rodale, lowa State/Delate).

e Even with lower yields, organic provides more benefits across environmental impact, human
health, economic viability (WSU study)

o Organic farms touted 34% more biodiversity and 50% more profitability than conventional
farms despite having 18% lower yields. (TOC summary; REF)
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GOOD FOR PEOPLE

Organic is the only label claim federally certified to always be non-GMO and produced
without harmful pesticides, chemical preservatives, or antibiotics.

Organic Provides a Secure and Sustainable Food System

Organic Is a Better Solution for Long-Term Food Security

e Even with lower yields, organic provides more benefits across environmental impact, human
health, economic viability. (Reganold 2016; Pimentel 2005)

e Global conversion to organic agriculture combined with reducing livestock feed from arable land,
and substantial cuts in food waste, could help feed the world more sustainably in the future.
(Muller 2017; TOC Summary)

e Taking a holistic view of our food system, conventional farming isn't a viable option for long-term
food security because it contributes to negative environmental externalities that will make it
difficult to grow food in the future:

o TOC Response 2015
o TOC Response 2018
o Rodale Response 2018
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GOOD FOR THE ECONOMY

The thriving organic marketplace creates business opportunities for farmers and food
and fiber manufacturers as well as the next generation of American farmers. Data
shows that the organic sector creates jobs, contributes to local economic development,
and reduces poverty rates while raising median household incomes.

One of the Fastest Growing Sectors in U.S. Agriculture

e Organic sales reached $63+ billion in 2020. (Organic Trade Association, Organic Industry Survey,
2021)

e There are more than 28,000 certified organic farms and businesses across the country. (REF)

e Organic food is found in the kitchens of over 82% of U.S. households. (Nielsen, 2016)

e The majority of organic sales occur through mainstream grocery outlets like Costco, Walmart, and
Safeway. (REF)

e Millennials, some 73 million strong, represent the largest adult generation in the United States
and a growing market for organic food. (REF)

e USDA has committed $300M to support farms transitioning to organic. (REF)

Organic Agriculture Creates Jobs & Opportunities

e The number of organic farms grew by 39%, while the total number of farms in the U.S. shrank by
3% between 2012 and 2017 (REF)

e Since the first NASS organic survey in 2008, the number of organic farms, the acres used for
organic production, and the value of organic products sold have increased, with value of sales
more than tripling between 2008 and 2019. (REF)

Organic Farming and Processing Stimulates Local Economies

e 225 counties are “organic hotspots”: clusters of counties with a high level of organic activities that
correlate high labor force participation and better median household income, unemployment
rates, and poverty rates. (OTA Reference)

Organic Farms and Businesses are More Profitable

e Organic farms are 35% more profitable than the average farm, and has higher benefit/cost ratios
(20 to 24%). (REF)

e Organic farms are significantly more profitable for farmers, obtaining 22-35% greater net present
value when compared to conventional farms. (REF)

e Over 70% of organic farmers have gross sales of less than $250,000 (USDA National Agricultural
Statistic Service. 2019 Organic Survey; 2017 Census of Agriculture Special Study).

¢ Income for organic farmers has nearly doubled over the past five years

e Even when yields are lower, organic farms have 50% higher profitability than conventional farms.
(REF)

e Across the world, organic farms are more profitable than their conventional counterparts. (REF)

e Organic farms tout 34% more biodiversity and 50% more profitability than conventional farms
despite having 18% lower yields TOC Summary. (REF)
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GOOD FOR THE ECONOMY

The thriving organic marketplace creates business opportunities for farmers and food
and fiber manufacturers as well as the next generation of American farmers. Data
shows that the organic sector creates jobs, contributes to local economic development,
and reduces poverty rates while raising median household incomes.

Organic Agriculture Reduces Poverty Rates

e Clusters of organic businesses reduce poverty by 1.3 percentage points. (REF)

Organic Supports the Next Generation of American Farmers

e Proportionally, more new and beginning farmers, farmers who have been the principal operators
of their farms for ten years or less (REF), are starting organic farms than are starting conventional
farms. (REF)

e Younger farmers gravitate to organic—the average age of organic farmers is six years younger
than that of the national average of all farmers (USDA National Agricultural Statistic Service.
Census of Agriculture: 2012 and 2017).

Organic Supports Social Benefits for Farmers

e Organic agriculture can provide other livelihood benefits, especially for farmers in low-income
countries, such as the organization of farmers in cooperatives, building of social networks,
integration of traditional knowledge, providing training, and access to health and credit programs
through the certifying and exporting agency. (REF)

e Organic agriculture provides multiple ecosystem functions and services at greater economic
benefit to farmers than conventional, chemical-intensive cropping systems. (REF)

The Science Behind Organic: Resource Guide | OTA.com 14


https://advances.sciencemag.org/content/3/3/e1602638
https://advances.sciencemag.org/content/3/3/e1602638
https://advances.sciencemag.org/content/3/3/e1602638
https://www.science.org/doi/10.1126/sciadv.abg6995
https://www.nrcs.usda.gov/wps/portal/nrcs/mn/about/outreach/slbfr/
https://www.nass.usda.gov/Publications/Highlights/2014/Beginning_Farmers/index.php
https://ota.com/organic-market-overview/organic-hotspots-research/organic-hotspots-faqs

BACKED BY THIRD-PARTY CERTIFICATION AND
FEDERAL LAW

Unlike other eco-labels like “natural” or “regenerative”, the USDA Organic label is backed
by 3rd party inspection, federally enforced, and provides traceability from the farm to
the consumer.

Any agricultural product sold, labeled, or advertised as organic in the United
States must be produced in compliance with the federal Organic Foods
Production Act of 1990 and the U.S. Department of Agriculture (USDA)
National Organic Program (NOP).

e Organic operations must submit an organic system plan annually to their certifier for review and
approval. (7 CFR 205)

o All field operations and materials applied must be recorded and all products must be traceable
back to the fields in which they were grown. (7 CFR 205)

e Every certified operation is inspected at least once every year. (7 CFR 205)

Top Priorities for Consumers Coincide with Many Elements of the Organic
Standards

e Americans have many of the same concerns that are core values addressed by the USDA Organic
standards (Edelman, 2022)

o A majority of consumers report that organic is the label that best embodies their values.
(Edelman, 2022)

o When surveyed about their top concerns in the food and beverage industry, most consumer
priorities were addressed by the organic standard. For example, 70% expressed concerns over
the use of synthetic chemicals and GMOs, which are prohibited in organic products. (Edelman,
2022).

o Recent surveys show that a majority of Americans believe that organic products are better for
the planet, healthier for people and animals, and more ethically produced than conventional
(Edelman, 2022).

o About a quarter of US adults who purchase organic foods do so in order to support the
environmental benefits of organic agriculture - they believe organic foods are better for the
environment. (Mintel July 2020)
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Haskell, J. M., Moy, A. K., Roach, A. C., & Shade, J. (2017). Chapter One—National Comparison of the
Total and Sequestered Organic Matter Contents of Conventional and Organic Farm Soils. In D. L.
Sparks (Ed.), Advances in Agronomy (Vol. 146, pp. 1-35). Academic Press.
https://doi.org/10.1016/bs.agron.2017.07.003
e Grossi, G., Vitali, A., Lacetera, N., Danieli, P. P., Bernabucci, U., & Nardone, A. (2020). Carbon
Footprint of Mediterranean Pasture-Based Native Beef: Effects of Agronomic Practices and
Pasture Management under Different Climate Change Scenarios. Animals, 10(3), 415.
https://doi.org/10.3390/ani10030415
e Helander, M. et al. Glyphosate decreases mycorrhizal colonization and affects plant-soil feedback.
Science of The Total Environment 642, 285-291 (2018)
e Helander, M., Pauna, A., Saikkonen, K. & Saloniemi, I. Glyphosate residues in soil affect crop plant
germination and growth. Scientific Reports 9, 19653 (2019).
e Pelosi, C. Residues of currently used pesticides in soils and earthworms: A silent threat? 13 (2021).
o Pfiffner, L. & Balmer, O. Organic Agriculture and Biodiversity. (FiBL, 2011).
e Rodale Institute. (2021). Farming Systems Trial. Rodale Institute.
https://rodaleinstitute.org/science/farming-systems-trial/

People (Health)
e Baudry, )., Assmann, K. E., Touvier, M., Allés, B., Seconda, L., Latino-Martel, P., Ezzedine, K., Galan,
P., Hercberg, S., Lairon, D., & Kesse-Guyot, E. (2018). Association of Frequency of Organic Food
Consumption With Cancer Risk: Findings From the NutriNet-Santé Prospective Cohort Study. JAMA
Internal Medicine, 178(12), 1597-1606. https://doi.org/10.1001/jamainternmed.2018.4357

e Benador, L., Damewood, K., & Sooby, J. (2019). Roadmap to an organic California: Benefits Reports.
California Certified Organic Farmers (CCOF) Foundation.
https://www.ccof.org/sites/default/files/CCOF-RoadmaptoOrganic-Report-Final-HighRes.pdf

e Brantseater, A. L., Ydersbond, T. A., Hoppin, J. A., Haugen, M., & Meltzer, H. M. (2017). Organic Food
in the Diet: Exposure and Health Implications. Annual Review of Public Health, 38(1), 295-313.
https://doi.org/10.1146/annurev-publhealth-031816-044437

e CDC. (2019). Fourth National Report on Human Exposure to Environmental Chemicals Update (p.
866). U.S Department of Health and Human Services, Centers for Disease Control and Prevention.
https://www.cdc.gov/exposurereport/index.html

e Chiuy, Y.-H., Williams, P. L., Gillman, M. W., Gaskins, A. J., Minguez-Alarcén, L., Souter, I., Toth, T. L.,
Ford, J. B., Hauser, R., & Chavarro, J. E. (2018). Association Between Pesticide Residue Intake From
Consumption of Fruits and Vegetables and Pregnancy Outcomes Among Women Undergoing
Infertility Treatment With Assisted Reproductive Technology. JAMA Internal Medicine, 178(1), 17-
26. https://doi.org/10.1001/jamainternmed.2017.5038

e Hyland, C., Bradman, A, Gerona, R., Patton, S., Zakharevich, I., Gunier, R. B., & Klein, K. (2019).
Organic diet intervention significantly reduces urinary pesticide levels in U.S. children and adults.
Environmental Research, 171, 568-575. https://doi.org/10.1016/j.envres.2019.01.024

e Kurenbach, B. et al. Herbicide ingredients change Salmonella enterica sv. Typhimurium and
Escherichia coli antibiotic responses. Microbiology (Reading) 163, 1791-1801 (2017).

e Sun,Y., Liu, B, Du, Y., Snetselaar, L. G., Sun, Q., Hu, F. B., & Bao, W. (2018). Inverse Association
between Organic Food Purchase and Diabetes Mellitus in US Adults. Nutrients, 10(12), 1877.
https://doi.org/10.3390/nu10121877
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Community (Social and Economic)

e Crowder, D. W., & Reganold, J. P. (2015). Financial competitiveness of organic agriculture on a
global scale. Proceedings of the National Academy of Sciences, 112(24), 7611-7616.
https://doi.org/10.1073/pnas.1423674112

e Greene, C, Ferreira, G., Carlson, A., Cooke, B., & Hitaj, C. (2017, February 6). Growing Organic
Demand Provides High-Value Opportunities for Many Types of Producers. United States
Department of Agriculture Economic Research Service Amber Waves.
https://www.ers.usda.gov/amber-waves/2017/januaryfebruary/growing-organic-demand-
provides-high-value-opportunities-for-many-types-of-producers/

e Kuo, H.-., & Peters, D.J. (2017). The socioeconomic geography of organic agriculture in the United
States. Agroecology and Sustainable Food Systems, 41(9-10), 1-23.
https://doi.org/10.1080/21683565.2017.1359808

e Low, S. A, Adalja, A., Beaulieu, E., Key, N., Martinez, S., Melton, A., Perez, A., Ralston, K., Stewart, H.,
Shuttles, S., Vogel, S., &Jablonski, B. (2015). Trends in U.S. Local and Regional Food Systems: A
Report to Congress (AP-068; p. 92). USDA, ERS.

e Marasteanu, . J., &Jaenicke, E. C. (2018). Economic impact of organic agriculture hotspots in the
United States. Renewable Agriculture and Food Systems, 34(6), 1-22.
https://doi.org/10.1017/S1742170518000066

e McBride, W. D., Greene, C., Foreman, L., & Ali, M. (2015). The Profit Potential of Certified Organic
Field Crop Production (No. 188). USDA, ERS. https://www.ssrn.com/abstract=2981672

e OTA. (2021). US Organic Industry Survey 2021. Organic Trade Association. https://ota.com/organic-
industry-survey._

e USDA NASS. (2020). 2019 Organic Survey (AC-17-SS-4). U.S. Department of Agriculture.
https://nass.usda.gov/Publications/AgCensus/2017/0Online Resources/Organics/ORGANICS.pdf

Planet, People and Economy

e NRDC's report, Grow Organic: The Climate, Health, and Economic Case for Expanding Organic
Agriculture, published in partnership with the Swette Center for Sustainable Food Systems at
Arizona State University and Californians for Pesticide Reform (2022).

Regenerative

¢ Newton, P., Civita, N., Frankel-Goldwater, L., Bartel, K., & Johns, C. (2020). What Is Regenerative
Agriculture? A Review of Scholar and Practitioner Definitions Based on Processes and Outcomes.
Frontiers in Sustainable Food Systems, 4. https://doi.org/10.3389/fsufs.2020.577723

Organic Consumers

e Govindasamy, R., Arumugam, S., Vellangany, |. & Ozkan, B. Willingness to pay a high-premium for
fresh organic produce: an econometric analysis. Agri. Econ. Rese. Revi. 31, 45 (2018).

e OTA. Snapshot demographic comparison: organic produce users vs. general population. (2020).

e USDA ERS. Organic Market Overview. USDA ERS https://www.ers.usda.gov/topics/natural-
resources-environment/organic-agriculture/organic-market-overview/ (2020).
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Consumer Trust

e Daugbjerg, C., Smed, S., Andersen, L. M., & Schvartzman, Y. (2014). Improving Eco-labelling as an
Environmental Policy Instrument: Knowledge, Trust and Organic Consumption. Journal of
Environmental Policy & Planning, 16(4), 559-575. https://doi.org/10.1080/1523908X.2013.879038

e Smed, S., Andersen, L. M., Keergard, N., & Daugbjerg, C. (2013). A Matter of Trust: How Trust
Influence Organic Consumption. Journal of Agricultural Science, 5(7), p91.
https://doi.org/10.5539/jas.v5n7p91

e Tong, X., &Sy, J. (2018). Exploring young consumers’ trust and purchase intention of organic
cotton apparel. Journal of Consumer Marketing, 35(5), 522-532. https://doi.org/10.1108/)CM-04-
2017-217

Organic Increases Resiliency of Agricultural Systems / Organic
Yield / Land Use

e Bender, | and Ingver, A. 2012. The influence of production methods on yield and quality of carrots
and swedes. Acta Horticulturae.
https://www.researchgate.net/publication/284251317 The influence of production methods on
yield and quality_of carrots and swedes
o TOC Summary: https://www.organic-center.org/research/organic-carrots-have-similar-yields-
and-potential-higher-nutrients
e Crowder, D. and J. Reganold. 2015. Financial competitiveness of organic agriculture on a global
scale. Proceedings of the National Academy of Sciences. 112 (24) 7611-7616.
https://www.pnas.org/doi/abs/10.1073/pnas.1423674112
o TOC Summary: https://www.organic-center.org/research/new-study-finds-organic-farming-
Rays.
¢ Delate, K., Cynthia Cambardella, Craig Chase, Robert Turnbull. 2015. A Review of Long-Term
Organic Comparison Trials in the U.S. Sustainable Agriculture Research.
https://www.ccsenet.org/journal/index.php/sar/article/view/50095
o Researcher led by lowa State University examined 6 long-term trials: Rodale’s + 5 others;
across a range of locations and soil types.
e Gunders, Dana. 2012. Wasted: How America Is Losing Up to 40 Percent of Its Food from Farm to
Fork to Landfill. NRDC. https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf
¢ Holt-Giménez, Eric; Annie Shattuck, Miguel Altieri, Hans Herren & Steve Gliessman. 2012. We
Already Grow Enough Food for 10 Billion People ... and Still Can't End Hunger. Journal of
Sustainable Agriculture, 36:6, 595-598.
https://www.tandfonline.com/doi/abs/10.1080/10440046.2012.695331
e Muller, Adrian; Christian Schader, Nadia El-Hage Scialabba, Judith Briiggemann , Anne Isensee,
Karl-Heinz Erb, Pete Smith, Peter Klocke, Florian Leiber, Matthias Stolze, Urs Niggli. 2017.
Strategies for feeding the world more sustainably with organic agriculture. Nature
Communications. 8:1290. https://www.nature.com/articles/s41467-017-01410-w.pdf
o TOC Summary: https://www.organic-center.org/research/organic-agriculture-can-feed-world-
sustainably
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Organic Increases Resiliency of Agricultural Systems / Organic
Yield / Land Use

e Ponisio, Lauren C., M'Gonigle Leithen K., Mace Kevi C., Palomino Jenny, de Valpine Perry and
Kremen, Claire, 2015, Diversification practices reduce organic to conventional yield gap.
Proceedings of the Royal Society Biology.282: 20141396.
https://royalsocietypublishing.org/doi/10.1098/rspb.2014.1396

o This is the most comprehensive calculation of the yield gap between organic and conventional
agriculture to date. UC Berkely researchers conducted the largest meta-analysis comparison of
organic and conventional crop yields to date, synthesizing results from 1,000 observations
across crop types, locations.

o TOC Summary: https://www.organic-center.org/research/yield-gap-between-organic-and-
conventional-farming-lower-previously-thought

e Reganold, J., Wachter, J. 2016. Organic agriculture in the twenty-first century. Nature Plants.
2:15221. https://www.ccsenet.org/journal/index.php/sar/article/view/50095

o TOC summary: https://www.organic-center.org/research/organic-can-feed-world-sustainably

e Rodale Institute Farming Systems Trial.

o The FST is the longest-running side-by-side comparison of organic and conventional grain
cropping systems in North America.

o https://rodaleinstitute.org/wp-content/uploads/fst-30-year-report.pdf

o https://rodaleinstitute.org/science/farming-systems-trial/

o https://rodaleinstitute.org/wp-content/uploads/RI-FST-Brochure-2018.pdf

e Seufert, V. and Ramankutty, N. 2017. Many shades of gray—The context-dependent performance
of organic agriculture. Science Advances. 3:3. https://www.science.org/doi/10.1126/sciadv.1602638

e Organic and Climate Change: A Look at the Big Picture (The Organic Center) https://www.organic-
center.org/organic-and-climate-change-look-big-picture

e OTA Climate White Paper

e https://www.organic-center.org/feeding-world

e FiBL Study - https://www.organic-center.org/research/organic-agriculture-can-feed-world-
sustainably

e NRDC Food Waste - https://www.nrdc.org/sites/default/files/wasted-food-IP.pdf

e Food Security, Over-Production -
https://www.tandfonline.com/doi/abs/10.1080/10440046.2012.695331
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