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Greatest Challenges of Our Time
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Greatest Challenges of Our Time:
Population Growth and Farmland
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Greatest Challenges of Our Time:
Population Growth and Nutrition

Worldwide:
B 2017 [ 2050
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The treatment of diabetes alone is 160
billion/year, more than the annual budget
of many key federal agencies
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NEW EXPECTATIONS:

Agriculture and Food Systems
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PLANETARY SCIENCE
The first 400 years

THE NEW MADRID
EARTHQUAKES
Spreading the risk
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Historical
Expectations

Produce
> Food
> Fiber
> Fuel

New
Expectations

Nourish and Sustain

> Food for life-long health

> Qur environment

> Agriculture in a way that is
economically viable



Greatest Challenges of Our Time:
The Future of Food

We can engineer the food supply with
unprecedented capability.

What do we want it to achieve?
Avoid nutrient deficiency

Optimize function

Prevent/manage chronic disease
Lower environmental footprint
Ensure economic sustainability
Support diversity in the food supply
Be affordable & accessible

Lower health care costs
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NEW EXPECTATIONS:
Agriculture and Food Systems
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H. Rept. 116-107 - AGRICULTURE, RURAL DEVELOPMENT, FOOD AND DRUG
ADMINISTRATION, AND RELATED AGENCIES APPROPRIATIONS BILL, 2020

COMMITTEE REPORT Shorw Drvandaw

“Human Nutrition Research—The
Committee directs ARS to provide
to the Committee not later than 180
days after the enactment of this Act
a report on the connection between
how to advance science, policy, and
practice for how healthier food
enhances overall health, reduces
obesity and related co-morbidity,
and could lower health care costs.”



NEW EXPECTATIONS:
Agriculture and Food Systems

Page 1 — Workshop summary:

“The US Food System provides many benefits,
not the least of which is a safe, nutritious and
consistent food supply. However, the same
system creates significant environmental, public
health, and other costs that generally are not
recognized and not accounted for in the retall
price of food.”




Food, Agriculture and Health
are Interconnected Systems

A FRAMEWORK FOR ASSESSING THE FOOD SUPPLY CHAIN is deeply

D E C I s I o N S interconnected with human health,
the health of the environment, and

ABOUT FOOD & social and economic systems.

Decisions, therefore, have impacts

AG RI c u LT U R E far beyond the supply chain itself.

To ensure that the benefits of a decision outweigh its risks, decision
makers must carefully consider the full range of potential effects in
the health, environmental, social, and economic domains,

THE FRAMEWORK
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SIX STEPS FOR ASSESSMENT

\ \._ Identify the PROBLEM

( ' What is the goal of the assessment?

Define the SCOPE of the
assessment

What are the time, geographic,

What do we know from studies

g
9 o) ( already conducted about
v ]} potential drivers or effects? What

‘Wholesalers
5 2
... [ ] . are the gaps in knowledge?
v Soclal Identify the SCENARIOS
Retall & Movemsnts What are potential
Food Interventions (e.g. policies
Service of practices) that should be
Consumer ¥ * considerad and compared
" "t to the baseline scenario?
‘Weather
Conduct the ANALYSIS
What are the data needs.
= and which analytic tools
1 Chan are most appropriate?
Thorough data
Collection SYNTHESIZE the results
. What are the impacts and tradeoffs
/'\ across the health, environmental,
- social, and economic domains? How
can they be compared?
Py REPORT the findings
" Wheo are the key stakeholders

EXAMPLE SCENARIO—
APPLYING THE FRAMEWORK

to inform?

budgetary, and other limitations?

A Framework for Assessing
Efiects of the Food System




The Food System

Education

Media

Household Structure
Social Movements
Health Care System

IS a Complex Dynamic Adaptive System

Farm Inputs
Food Processing
Food Preparation

Transportation & Storage Soil
Medical Technologies Water
Climate
2 c\f“%is € Plants & Animals
“ o] Nutrients

-

<&

Wholesale &
Logistics

Farm

Labor & Trade
Environment
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Food & Nutrition

Health & Safety

Food Preferences
Market Structure
Competition
Global Trade

Wages & Working
Conditions




Consider: Entire Supply Chain, Key Outcomes, Dynamics and
Heterogeneity, Data/Metrics/Measures/Methods

Food Supply Chain

¢ Inputs and Production

* Processing and Distribution
¢ Consumption and Waste

Context

* Biophysical, Social,

SCOPE Recognize Effects Institutional
Across the Full
Food System

PROBLEM

Domains
Health, Environmental,
Social, Economic
Trade-offs

Dimensions

Quality, Quantity,

Distribution, Resilience
Account for (S
System |
Dynamics and Heterogeneity
Complexities * Human and Biophysical
* Interdependence

SCENARIO

ANALYSIS

Dynamics
* Feedbacks and Adaptation
Key Drivers

SYNTHESIS Data, Metrics, and Methods
Assumptions and

REPORT Boundaries
Synthesis and

Interpretation
Stakeholder Engagement
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NEW EXPECTATIONS:

, Agriculture and Food Systems

Total U.S. Greenhouse Gas Emissions

Agriculture
10%

R

Commercial &
Residential
12% Ny

Transportation
28%

Electricity
27%

| Protection Agency (2020). Inventory of U.S
i s and Sinks: 1990-2018

Texas A&M AgriLife  NttpS://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions

I o United States
o’ Environmental Protection
\’ Agency

"A mere two percent
Increase In the carbon
content of the planet's
solls could offset 100
percent of all
greenhouse gas
emissions going into
the @tmesphesg.”

2020 World Food Prize Laurate


https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
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NEW EXPECTATIONS:

, Agriculture and Food Systems

Land and Crop management Livestock
> Stop overapplication of nitrogen- > |mprove productivity through feed/forage
based fertilizer & genetics
> Drain water from wetlands to reduce > Probiotics
methane
> Apply rock (silicate) weathering Manure
croplands (Nature, 2020, 883:242) > Methane capture, recycle to other uses

> Reduce nitrogen fertilizers through
biological nitrogen fixation

Texas AGM AgrLife EPA: Fifth Assessment Report of the Intergovernmental Panel on Climate Change




NEW EXPECTATIONS:

Agriculture and Food Systems
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Agriculture’s
URBAN FOOTPRINT




NEW EXPECTATIONS:
Agriculture and Food Systems
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CONSENSUS STUDY REPORT

> Few chronic diseases are affected by:
> single nutrients
> single pathways
> Therefore, we must:
> Consider systems/networks over pathways

> Establish system readouts as biomarkers
(integrative biomarkers)

> Consider DRIs as ranges in lieu of point estimates
> Understand biomarkers of aging — system decay

> Galn consensus on methods, metrics and
standards of evidence



Agriculture and Food

Systems
USDA

e M

2020-2030 Strategic Plan for
NIH Nutrition Research AROADMAP FOR USDA SCIENCE FROM 2020 TO 2025

A Report of the NIH Nutrition Research Task Force

Precision Nutrition

Food and Nutrition Translation

. Health of Women Systems Science,
A and Artificial

. Intelligence (A.l)
ron

SpurDiscovery YA USDA plays a pivotal role in providing Americans with safe, nutritious, and wholesome
st 3332'?:]333“' .‘f:;",ili_,;,x;’;‘: foods. This means supplying foods, both fresh and processed, that are of the highest
‘ — quality and that provide adequate nutrition supporting the entire population life span.
1 2 3 4 \ Training This task must address challenges to reduce foodborne illnesses; understand the drivers

*_ the Scientific

ovosigao boRolool " duce e Buden | @ ek of poor diets and nutritional choices; provide better access to nutritious foods in low-

J
. Minority Health Dietary Patterns and a +F Ffaeren

and Health . / o r c . .
Dizparites Otmaltesty [/ CmenSerinee income households; and reduce the overall cost of foods through more efficient
processing, packaging, and repurposing to minimize food waste.

Rigor and
Reproducibility

This Plan is organized around a central unifying vision of Precision Nutrition research. Progress in each of the four Strategic Geals, as well as
the five Cross-Cutting Research Areas, are essential to achieve this vision.
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NEW EXPECTATIONS:
Agriculture and Food Systems

Internalizing the economic externalities:

The Food system accounts for:

> 10% of US employment
> 5.4 % GDP (2017)
> Farms account for 1% GDP (2017)

Incentives needed for:

> Addressing the environmental and human health effects of the food system

> New markets for farmers and ranchers for carbon sequestration to become
carbon neutral or positive

Texas A&M AgrilLife




NEW EXPECTATIONS
COVID-19 and Food System Vulnerabillities

Board on Agriculture and Natural Resources of the

National Academies of Science, Engineering, and Medicine

A.G. Kawamura, former Secretary of the California Department of Food and Agriculture (2003-2010)
Tom Vilsack, former United States Secretary of Agriculture (2009 - 2017)

> COVID-19 spotlighted production and distribution > COVID-19 and climate are threats; country knew
vulnerabilities; “system is not broken”; all-in-all performed pandemic was possible but not prepared; climate change
well is coming, need to be prepared; gov needs to facilitate 2
> Food and agriculture system was not as resilient as it should market to incentivize or directly fund climate change : |
be to a national crisis fighting management practices... Cav. T
> Had no food shortage but food/ag system couldn’t effectively = Vilsack spoke of exciting times in ag — “will have foods £33
pivot to retail and other distribution due to dedicated designed for individual’s DNA”
processing and lack of storage on retail/food bank end > Those will diet-related chronic disease are most
> Resiliency and efficiency are not mutually exclusive; learn to vulnerable to morbidity and mortality
pivot quicker > All effects disproportionately affected underserved
> Need plans in place; scenario planning like FEMA and DoD minority populations.

Texas A&M AgrilLife




NEW EXPECTATIONS
Agriculture and Food Systems

The I\/Iandate IS

The Pathway is Not




NEW EXPECTATIONS
Agriculture and Food Systems

Healthy People, Healthy Planet:

Session 1: Vulnerabllities of the Food System
Session 2: Resilience of the Food System

Session 3: Transformation of the Food System



Thank you!
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