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Climate Smart Agriculture
Climate-Smart Agriculture is guided by three main goals:

1.Increased productivity (sustainably intensifying agriculture)

2.Enhanced resilience (adapting to climate change)

3.Reduced emissions (mitigating greenhouse gas emissions) 

Borrowed from USDA Northeast Climate Hub
https://www.climatehubs.usda.gov/hubs/northeast/topic/role-climate-smart-agriculture-climate-adaptation-and-mitigation-northeast



Climate-Impacted Issues for Agriculture
What are we adapting to? 

• Bigger events

• More extremes

• Larger disaster issues

• Increased variability 



Climate-Impacted Issues for Agriculture
Since 1989, Iowa has the 3rd highest RMA indemnity payments. 
• Texas: $20.6 B                                          
• North Dakota: $12.7 B
• Iowa: $10.6 B

• Drought - largest
• Wetness - most consistent 

https://swclimatehub.info/rma/rma-data-viewer.html 

https://swclimatehub.info/rma/rma-data-viewer.html


Precipitation Change



30 Year Climatology (Le Mars, IA) 

Using the new 1991-2020 normal
Shifting drier in the mid-summer



Temperature Change
• Warming

• Winter 

• Nights

• Adds livestock/human stress

• Push GDD accumulation/phenological 

state

• Does help increase frost free season 

period 



Iowa Summer Temperatures 

Maximums cooling
(fewer hot days)

Minimums warming
(warmer nights)

https://www.ncdc.noaa.gov/cag 

https://www.ncdc.noaa.gov/cag


Livestock Issues with Temperature and Humidity 
• Warm/humid conditions- less cooling at 

night

• Creates additional stress on livestock

• Reduced production

• Reduced gain

• Possible breeding issues

• Mortality- extreme cases

Tougher on humans working in these 
conditions, too. 



Climate-Smart Agriculture
What are we trying to mitigate? 

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



Climate-Smart Agriculture

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



Climate-Smart Agriculture

CSA- The Problem…

Conceptually, we have the general idea.

What are the realities on the ground?



Climate Smart Agriculture
What does a practice really do?

Can we quantify its capability? 

Where do practices work (or not)?

How should practices be implemented?

How do we get practices adopted?

Can a practice be implemented incorrectly?

Can actions after a practice undo its effects?

What about for different crops?  



The Reasoned Action Approach
(Fishbein and Ajzen, 2010)
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Diffusion of Innovations
(Rogers, 2003)
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Adapted from Reimer et al. 2012



Matt Liebman, https://www.ucsusa.org/resources/rotating-crops-turning-profits

Don Poggensee, USDA-NRCS Photo Gallery Lynn Betts, NRCS/SWCS Conservation Media Library

No-Till Cover Crops

Extended Rotations
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Which factors influence farmers’ progression towards adopting 
multiple complementary conservation practices?

1. Understanding intention (openness) as a dependent variable

2. Predicting the use of multiple, complementary practices

Research Gaps

Research Question



Conventional row crops, without 

no-till

Row crops with some no-till 

integrated (or all no-till)

Row crops with no-till, plus 

extended rotations or cover crops

Row crops with no-till, extended 

rotations, and cover crops 

integrated into the system

Conventional row 

crops, considering 

using no-till

Row crops with no-till, 

considering extended rotations 

and/or cover crops

Row crops with no-till plus 

extended rotations or cover crops, 

considering third practice

‘Full Set User’

‘No-Till Plus One’

‘No-Till Plus 
Potential’ 

Reference Group:
‘No-Till Only’ 

Dependent 

Variable 

Categories

No-Till
Cover Crops Extended Rotations

376
10%

1309
36%

1150
32%

765
21%
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Status as user or intended user 
of complementary set of 
practices
• No-till only
• No-till plus potential
• No-till plus one practice
• Full set user

Individual-Level 
Characteristics

External 
Factors

• Awareness and concern
• Support for action

• Perceived agronomic barriers
• Perceived economic barriers

• Age
• Education

• Crop acres
• Percent of crop acres rented
• Pasture acres

• Public sector influence
• Social network influence
• Private sector influence
• On-farm research NGO influence

• Watershed organization participation
• Receipt of cost-share or tech. assistance

Bolded variables are scales – mean of five-
point responses.
Italics variables are binary (yes/no)



External 
Factors

Results: Which factors affect the odds of being on a certain part of the stepladder?

No-Till Only
No-Till Plus 
Potential

COMPARE

Individual-Level 
Characteristics

*** p<0.001
**   p<0.01
*     p<0.05

No-Till Plus 
One

Full Set

22

Support for action +11% *** +88% *** +124% ***

Perceived agronomic barriers -15% * -21% ** -26% **

Percent of crop acres rented (10%) -3% * -6% *** -5% **

Pasture acres (10ac) +5% *** +8% *** +11% ***

On-farm research NGO influence +19% * +53% *** +54% ***

Private sector influence -13% * -20% *

Receipt of cost-share or tech. assistance +36% ** +134% *** +146% ***

Watershed project participation +33% * +46% *



Key Points

• Some factors are predictive of the “stepladder” stages and show a gradational effect

• An Iowa row crop farmer is more likely to be further along in this “stepladder” if they…
…support taking action on nutrient loss and water quality.

…are less concerned about there being agronomic barriers to water quality improvement in 
Iowa.

…own much of their land and have pasture.

…make decisions based on information from on-farm research NGOs and consider private 
sector sources less influential.

…have received cost-share or technical assistance in the last five years or participate in 
watershed management groups. 23



Adapted from Reimer et al. 2012



www.adaptationfellows.net



Working in Pairs

Education

Planning & Support

Implementation & Sharing



For more documented outcomes of the pilot project, visit 
www.adaptationfellows.net/past-programs



1. How important is the issue of 
global warming to you personally? 
(Not at all important, Not too 
important, Somewhat important, Very 
important, Extremely important)

2. How worried are you about global 
warming? 
(Not at all worried, Not very worried, 
Somewhat worried, Very worried)

3. How much do you think global 
warming will harm you personally? 
(Don’t know, Not at all, Only a little, A 
moderate amount, A great deal)

4. How much do you think global 
warming will harm future 
generations of people? 
(Don’t know, Not at all, Only a little, A 
moderate amount, A great deal)

28



Climate Hub- Operational Products
Midwest Ag-Focus 
Climate Outlook

https://www.climatehubs.usda.gov/hubs/midwest/climate-outlooks

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.climatehubs.usda.gov%2Fhubs%2Fmidwest%2Fclimate-outlooks&data=02%7C01%7C%7Cf9f7541829a945c3f74708d7bf819aed%7Ced5b36e701ee4ebc867ee03cfa0d4697%7C0%7C0%7C637188435679950852&sdata=CvCdHklam0ck6DYvC78H8DNoOuLjE%2B3AT8mMK9lU8z8%3D&reserved=0


Contact
Dennis Todey - Director

515-294-2013
Dennis.todey@usda.gov

Laurie Nowatzke - Coordinator
515-204-0213

Laurie.Nowatzke@usda.gov

Adam Reed, NRCS Co-Lead
Adam.Reed@usda.gov

@USDAClimateHubs
@dennistodey

https://www.climatehubs.usda.gov/hubs/midwest

https://www.climatehubs.usda.gov/newsletter-signup

National Laboratory for 
Agriculture and the Environment

Attn: Midwest Climate Hub
1015 N University Blvd

Ames, Iowa 50011-3611

mailto:Dennis.todey@usda.gov
mailto:Laurie.Nowatzke@usda.gov
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