What Farmers
Think (and Do)
for Climate

Change

Factors affecting climate mitigation
and adaptation practices and future
opportunities

UC Davis Climate Adaptation Research Center

Meredith T. Niles, PhD
Assistant Professor
University of Vermont




Major Topics

Outline of Discussion

What do farmers think about
climate change?

Factors affecting adoption
What practices have they
adopted (or want to?

Policy design and opportunities




RESEARCH

Agriculture
and Climate
Change
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Agriculture is both a
contributor to climate
change and a potential
victim of its impacts

Farmers are critical for
adaptation and mitigation
NE



Agricultural

90
~ Non-region specific
80 -
B Non-industrial country
70 - B Industrial country
60 -
)
)
& 50-
Q
©
o 40 ]
p
30 -
20
Natural science Economic Farmer survey Gender Other actors/ Social networks
only modelling institutions

Davidson, D. Nature Climate Change volumeb, pages433-435 (2016)

Adaptation
Research

Large body of research
with farmer surveys,
especially in low-
Income countries
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FIGURE 2 | Map of studies conducted between 1997 and 2015 on U.S. agriculture stakeholder views and decisions on climate change and
extreme weather, by USDA Climate Hub region (n = 84, as some studies spanned multiple regions).
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Research across the U.S.




FACTORS

» Weather & climate

* Water & land
= Farm conditions
Social

Political/ networks

economic

* Family & peers
- +Costs » Extension/gov't
* Policies & regulations advisors
* Opportunities

» Consultant & industry
Farmer decision making representatives

BEHAVIORS

Climate change Climate change
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Environmental factors
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FIGURE 1 | Conceptual framework of the factors that affect U.S. farmers' decision making around dimate change, based in part on Fishbein
and Ajzen, White and Selfa, Park, and White,"®¥




Belief and

Perceptions

The majority of US studies
show farmers believe climate
change is happening

 On average, 65% of farmers believe
the climate is changing
(Chatrchyan 2017)

 Fewer believe in the anthropogenic
nature of climate change (40%)

 These may be changing
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What Do Farmers Think about
Climate Change?

st farmers believe climate change is occurring but do not trust those who clamor for action

. ClimateWire on January 28, 2015

READ THIS NEXT
As a sociologist, J. Gordon Arbuckle Jr. spends a lot of time studying what
shapes farmers’ views and responses to climate change. It's a subject that
has not gotten much attention, even as more research focusesonhowto ~ ~o o o NABILITY
reduce ai;zicultural greenhou:; gas emissions and how to make farming U.S. Farmers View Climate Change as Just
Another Weather Challenge
more resilient to the impacts of extreme weather. ’ — Diavid Bisllo
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"Our research so far has shown pretty clearly that although most farmers



Belief and Perceptions

. . . . The Global Climate is Changing
Cghforma shift n L
climate perspectives

Strongly agree

* 55% climate change Agree somewhat
belief in 2011, 70%
climate belief in 2017

« Human attribution g someniit
belief 35% to 45%

Strongly disagree

| don't know

Statistically significant differences, p=0.0014
Niles et al. 2019 S



94% of Puerto
Rican farmers
believed the
global climateis
changingin
2018

Belief Threshold?

Survey of 405 farmers following
Hurricane Maria in 2018

90%
Agreed that climate risks were both
LOCAL and GLOBAL

95%

The effects of climate change are being
felt today

Rodriguez- Cruz and Niles. In Review.



Capacity

Actual and Perceived

e Financial, technical, human,

psychological capacities
* Perceived capacity was the only
predictor of both farmer's actual and
iIntended adoption (Niles et al. 2016)
» Perceived capacity positively

associated with cover crop use
(Gardezi and Arbuckle 2019)

"Fostering a sense of capacity and
confidence for people to be able to
change their behavior is crucial for
both intention and actual adoption.

This can help people overcome a
sense of powerlessness that may be

particularly acute for a collective
action problem like climate change”.

Niles et al. 2016 Climatic Change.
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Social Networks

Trust and information sources

affect climate beliefs and
behaviors

Social Networks

* Agricultural industry and farm groups
are most trusted by farmers (Arbuckle
2013)

 Farmer group participation positively
associated with no-till adoption on

N ew E N g | an d Veg eta b | e fa F'ms (Wh |te Figure 1. Theoretical framework for agricultural knowledge systems.
et al. 2020)

Agricultural
Practices and
Decisions

Belief Systems
and Knowledge

Participation

1

Experiential Learning

Agricultural knowledge networks are increasingly

complex. Lubell et al. 2014 NE



Environmental Factors

Climate Change Presents More Risks Than Benefits for Agriculture in
Yolo County

Il 2011 2017

Farmer perceptions of risk
were most important for
adaptation practice adoption
(Mase et al. 2017)

Strongly agree

 These perceived risks appear to be
INncreasing in some places like
California (Niles et al. 2019)

Change in risk perceptions for Yolo County farmers
between 2011 and 2017. Niles et al. 2019, <

Statistically significant differences, p=0.005




WE CAN ADAPT TO
CLIMATE CHANGE. I'M NOT

SURE WE CAN ADAPT TO
THE LEGISLATURE.

YOLO COUNTY FARMER- 2012



Political and Economic

Concern for Regulation  veyconcemed- 44

and Economics e

Concerned - 3 -

* Farmers were more o ® @ Voo voiate maricets

concerned about climate N . e
More severe droughts
I - : S hat C d- 2 +4 %
policy than climate impacts > ~eneemed- 2 PO Y Ye——
. More heat waves
(Nl es et al 2013) ‘ Warmer summer temps.

More winter freezes
Fewer winter chill hours

* 48% indicated any interest in NG COHEaTeY -1
Temperature Water Economic &
a g overnment p rog ram fo r Concerns Concerns Regulatory
Concerns

climate mitigation/adaptation Farmer concern for varying climate related impacts

among Yolo County farmers, 2012. Niles et al. 2013
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Political and Economic

Simplicity?

* Over 80% of farmers in
California and Vermont
think government
regulations and
paperwork have
Increased in the last 5
years (Niles and
Hammond-Wagner
2020, Niles et al. 2018)

Farmer Perceptions of Changes in Regulations

[ Significantly decreased ™ Decreased Stayed the Same ™ increased Significantly increased Not sure

The number of government regulations in the past five years has...
I 9% 31% 53%

The level of complexity of government regulation in the past five years has...

I 12% 39% 45%

The number of farm visits/audits from government regulators in the past five years has...

14%

Created with Datawrapper

Vermont farmer perceptions of

government regulations. Niles 2018.




Political and Economic

Do farmers know
what exists?

Organic / Biodynamic certification

&

14%

Environmental Quality Incentives Program

° Aﬂd even if they Conservation Reserve Program

Agricultural Conservation Easement Program

B
e
2
3

8
2

8

&

e
EllE3

I
d O , W hy d O n t California State Water Enhancement and Efficiency Program _ 23% 5% -
they want to - |
California Agricultural Water Enhancement and Efficiency Program _ 25% 4% .
participate? s —— B
B Unaware of program Aware, participated, will again in future

Aware, will not participate in future - Aware, will participate in future
Aware, participated, will not in future

California farmer familiarity and interest in participating in a

range of government conservation programs (Niles and
Hammond-Wagner 2020) <




Do We Need the Government?

W FOOD + POLICY FARMING HEALTH ENVIRONMENT DONATE &Y f A

Will Indigo Ag’'s New Private Carbon
Market Pay Off for Farmers?

Many new programs, BTN
mOStly nOt the gOVerﬂmeﬂt i A California carbon farming advocate weighs in.

W —
New initiatives will pay farmers to keep carbon
in the ground

I n d I g O Ag 07/22/206:30 AM By Steve Davies

KEYWORDS BAYER CARBON INITIATIVE CLIMATE CHANGE COVER CROPS GREENHOUSE GASES JOE BIDEN LISA SAFARIAN

Industry efforts
e Carbon markets
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PERCEPTIONS DIFFER

Ot h er Fa Cto s Mental models of Maine and Vermont

farmers show different priorities. Farmers
more likely to value farm success,
community well being and quality of life.
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What Practices?

Not all will have co (or
public) benefits

 Conservation practices, crop
Insurance, and technologies
most likely adaptation (Mase et
al. 2017)

 Adaptation greater interest
than mitigation

» "Payment for ecosystem
services?" Friendly language?

Mean Likelihood of Adopting Adaptation and Mitigation Practices

Very Likel 5

Mitigation Practices
4 _. Reduce electricity usage in farm operations

Adaptation Practices

- - .
S .. . Take measures to improve N use efficiency

Concentrate surface water on less acreage

hhhh
-

~— Adopt conservation tillage

Reduce stocking rates for livestock

“'q . .
Use drought tolerant varieties ========== =8 ~~a Insta!l solar panels ﬂr‘wmd turbines o
Dril s ommm=—=""""T ______ Modify water and residue management in rice
rill more wells ==="7"" ¢ c——— ——————— . )
___________ Plant trees on rangelands or riparian areas
Fewer cuts of hay or alfalfa = Neutral —==— 3 ~~=-- | f orchard
o —— ~ea ncrease acredge or orchard crops
. =TT - __-n;..___-"""--. Reduce burning of crop residues
Move livestock to summer pasture earlier ——— S

Sao Reduce N rate

& = & F
Shift to less water intensive crops =~ ~ ) .
Use biomass or biofuels for on-farm energy use

— = Modify livestock diet
Unlikely 2 =~ Put more land in certified organic
 pmhmembababatate Build methane digester
Very Unlikely 1

Likely adoption of adaptation and mitigation practices
among Yolo County farmers (Haden, Niles et al. 2012)



Concluding Thoughts

WHAT WE WHAT WE POLICY DESIGN OPPORTUNITIES
KNOW KNOW LESS
Many (most?) farmers Non-government
A lot about farmer  Mix of co-benefits don't want to partners? Trusted
perceptions of across practices participate in advisors? Regulatory
climate change, and how this government versus incentive
potential factors affects potential programs structures?

affecting adoption adoption




Acknowledgements

Coauthors: Jessica Ball and Amy Nickerson (CA farmer shift),
Luis Alexis Rodriguez-Cruz (Puerto Rico),
Ruth Clements, Sonja Birthisel, Adam Daigneault, Eric Gallandt, Thomas
Wentworth, Devon Johnson (Maine and VT)
Courtney Hammond Wagner (California groundwater)
Alissa White (New England no-till adoption)
All other published studies- co-authors listed in publication

Funding over the years: USDA Water for Agriculture Program, Jeffords Center

for Policy, Water Foundation, National Science Foundation Graduate Research+

Fellowship, California Energy Commission, Switzer Foundation, University of
Vermont College of Agriculture and Life Sciences

Contact: mtniles@uvm.edu
Twitter: @MeredithNiles




