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Future R
esearch 

• 
The objective of this study is an attem

pt to 
understand 

the 
N

itrogen 
D

ecision 
m

aking  
process of the farm

ers 

• 
S

ubjective 
B

eliefs 
of 

farm
ers 

surrounding 
N

itrogen 
decision 

m
aking 

are 
m

easured 
w

hich includes subjective beliefs about Yield 
C

onditional 
on 

N
itrogen 

applied, 
C

rop-
N

itrogen response, R
ainfall beliefs 

• 
Identify the potential drivers that shape the 
N

itrogen decision process 

• 
C

om
paring the farm

ers subjective beliefs to 
O

bjectively held scientific benchm
arks and 

look for evidence of bias or over confidence 
in their decision m

aking 

• 
Findings 

from
 

this 
study 

w
ill 

provide 
a 

direction 
to 

policy 
m

aking 
in 

context 
of 

agricultural runoffs by providing a snapshot 
of the behavioral and psychological aspect 
of farm

er about N
itrogen m

anagem
ent on 

their farm
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• 
D

om
initz &

 M
anski(1997), M

anski (2004) 
• 

S
ubjective 

B
eliefs 

can 
relax 

and 
validate 

restrictive assum
ptions about expectations 

based on observed choice. 
• 

B
ehavioral 

m
odels 

based 
on 

observed 
choice data suffer from

 researcher bias due 
to the assum

ption of rational expectation 

W
hy S

ubjective B
eliefs ? 

• 
The 2008 A

ction P
lan of E

PA in order to 
control hypoxia in the G

ulf of M
exico has 

m
andated the states along M

ississippi R
iver 

basin to draft a N
utrient R

eduction S
trategy 

• 
A N

utrient R
eduction P

olicy has been drafted 
for 

Iow
a 

in 
2013 

em
phasizing 

on 
B

est 
M

anagem
ent P

ractices 

• 
E

ffectiveness of voluntary m
echanism

 in this 
context is questioned 

• 
W

hether 
voluntary 

or 
m

andatory, 
the 

subjective beliefs and heuristics of farm
ers in 

nitrogen decision m
aking is at the core of 

any related policy 

• S
ubjective B

eliefs are m
easured using tools 

from
 B

ehavioral E
conom

ics and P
sychology 

• P
rim

ary data on subjective beliefs regarding 
farm

 
nitrogen 

m
anagem

ent 
is 

collected 
through a survey in early June 2014 am

ong 
75 farm

ers in central Iow
a 

• Follow
ing M

anski (2004) and D
elavande &

 
R

ohw
edder 

(2008), 
beliefs 

are 
m

easured 
using a form

at “C
hances O

ut of 100” 

• A snapshot of the survey page:  

     • 
M

easured 
S

ubjective 
B

eliefs 
include 

C
hances 

about 
the 

E
xpected 

Yield 
and 

R
ainfall 

at 
different 

levels, 
C

hances 
of 

R
ainfall and their perception about change in 

E
xpected 

Yield 
follow

ing 
different 

levels 
N

itrogen 
application 

and 
varying 

levels 
of 

precipitation during the grow
ing season 

• O
ther filed specific variables included C

S
R

, 
H

E
L 

in 
acres, 

S
ize 

in 
acres, 

N
itrogen 

requirem
ent 

and 
tim

ing 
and 

m
ethod 

of 
N

itrogen application 

• O
bjective benchm

ark m
easures are built from

 
N

itrogen trial data from
 four research farm

s 
m

aintained by Iow
a S

tate U
niversity* 

• P
recipitation data for C

entral Iow
a from

 1980 
to 2013 from

 N
O

A
A data center 

S
um

m
ary statistics reveal the follow

ing: 
 • 

C
haracterize 

the 
S

ubjective 
B

eliefs 
about 

M
arginal P

roduct of N
itrogen and R

ainfall 

• 
A

re 
farm

ers 
potentially 

biased 
and 

m
iscalibrated about their N

itrogen beliefs ? 

• 
W

hat are the prim
ary factors that shape the 

underlying nitrogen beliefs 

S
ubjective R

ainfall B
eliefs and 

A
ctual R

ainfall D
istribution 
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S
ubjective Y

ield S
kew

ness 

S
ubjective Y

ield S
kew

nessB
eliefs 

and A
ctual R

ainfall D
istribution 

• 
In contrast to standard literature on Yield 
distributions, D

ay (1965), B
abcock (1992) 

and D
u etal. (2012) find evidence of yields 

to be negatively skew
ed at high nitrogen 

levels, the findings do not support them
 

C
onclusions 

• 
P

relim
inary findings support heterogeneity of 

farm
er’s beliefs 

• 
E

vidence of P
essim

ism
 B

ias in the grow
ing 

season precipitation 

• 
P

erception about crop yield being positively 
skew

ed at high levels of nitrogen contrast to 
w

idely experim
ented belief of negative 

skew
ness 


