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Key Points:

Agriculture is risky business, especially due to markets and climate

Risk pervades the whole structure of agriculture, from the
producer to the trader, and is often addressed by government
policy which plays a big role in ag worldwide.

— Price supports

— Marketing assistance
— Insurance

— Disaster aid

Systems to manage risk within ag are well-developed:

— Adaptive, flexible production methods often with intelligence
gathering

— Farm finance management (e.g., from family savings to alternative
income)

— Marketing strategies (on-farm storage; forward contracts, etc.)
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“Some aspects of ag risk

e Large uncertainty, but very adaptable system, mostly short-term,
repetitive “bets” with lots of learning

e Some long-term investments (e.g., irrigation), so some dimensions
of long-term risk do matter

e Risk aversion vs. regret aversion (mini-max, maxi-min, etc.)

* Deal with full statistical distribution, and explicitly with extreme
events and catastrophic loss

 RDA should lead to decision support (RDA does not yield decisions but
can provide decision support)

* Incremental vs. transformational responses (adaptation)
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Enterprise Decision Structuring

What'’s the goal of the DM’er? What outcomes matter
(utilities), what options, sequences, range of outcomes, etc.

— What to plant, when to plant, manage for pest, manage
fertility, when to harvest, how to market, how to hedge

What utility function?

— risk aversion posture (e.g., maximum yield, maximized
expected utility, avoid complete loss; trade-off with
average gain, etc.).
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ort emerging as important planning tools
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Risk
R=p*c

Expected utility of a decision

N
EU(di) = P(sj) U (di, sj)
2

d; = alternative decisionsi=1, 2....
N = number of possible future states (sj)
P (sj) = probability of state |

Risk and regret aversion

If S is a state, and P a policy choice,
let P*(S) be the best policy choice
conditional on S being the state, and
V(S,P) the value of choosing policy P if the
outcome is S. Then the goal is:

Min,Maxg [V(S,P*(S))-V(S,P)]
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FIGURE 2.8—PAY-OFF MATRICES FOR EQUIPMENT EVACUATION ON TROPICAL CYCLONE WARNING
In trying to decide whether to evacuate the boat with his equipment or to “sit it out” in the face of a tropical cyclone warning,
a “rational” fisherman might analyze his choices in many ways depending on his knowledge, beliefs, and values.
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When to
abandon
adaptations
outdated by
climate change?

Less work
yet on when and =
how to adapt to i
climate change o
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Farmers and other decision-makers face real
conundrums:

26 7 North Dakota
1 Climate Division 5 (Central)
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FarmAdap: Great Plains Dryland
Wheat Farm Model
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Much work to do in ag risk and
climate:

* Extremes and complete loss
* Alternative risk transfer instruments

 Game theory: how to choose when
choice by others affects your utility.

* Value (+/-) of additional information (e.g.,
seasonal to decadal forecasts)
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Farmers in central North Dakota are growing more Winter Wheat as
winters warm and cold-hardy varieties become available. But watch out
for those cold extremes! Is it time to switch yet?

North Dakota
Climate Division 5 (Central)
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8 - | Ouch!

adaptation?

6 T T T T T T T T T T T T
1950 1960 1970 1980 1990 2000 2010
Year




Western Water Assessment

INSTITUTE

¥ BEHAVIORAL SCENCE

I N
Home Insert

@]l University of Colorado Boulder

http://wwa.colorado.edu

Page Layout Formulas Data Review View @RISK
& cut . A == = . ) - Fem T B I Autosum - %
Ea Copy - Calibri 11 A A = = Wrap Text General ijgl ?}ﬁ MNormal 2 Narmal 3 MNote 2 . =) ?‘ E‘ @ - 7 ﬁ
S romromer| B £ L7 | - A Bueenconr | 8- % 2 8| ot fomt, e goct i Dl | - S ERSE
Clipboard F Font u Alignment Fl Number u Styles Cells Editing
| 143 - £ | ~
A B c ] E F G H 1 J I
1 |Crop Switching Model |Parameter5 | M
2 2013 South Central
3 CC Spring Wheat SF Spring Wheat Winter Wheat Production costs/ac (NDSU)  CCSW SF SwW Ww
4 Production Cost/ac 1125
5 |Baseyld Net 20.80
6 |Yield Shift 9.00
7 | Changed yld -$210,649 $314,196 0.00
3 |Crop Loss? 90.... 5. | 78.18
3 Yield distr (m) 1.0 1 “o0.00]
10 Acres E ,‘?‘" 15.19
11 |Total production — Net SW 15.09
12 Total cost 7.00
12 |Price distr [uniform] Minimum -$312,298.06  4.02
14 0.8 Maximum $581,464.61  0.00
15 Gross Mean $35,053.80  0.00
16 Insurance indemnity Std Dev  $162,239.59  0.00
17 | Net static Values 500 000 3
18 Netmean 0j
19 50th percentile 0.6 == Net SW SF 160.53
20 | 70th percentile _—————  L.20]
21 Minimum -$169,228.72
22 Maximum $232,518.59 g g
23 |Risk Register ‘ Mean $50,188.94 Z
24 |Drought Loss? CC.05 0.4 1 \S/t? Dev $79'471'gg 0.73
= 0_050‘ alues 5
26 Drought loss? 5F .025
27 0.025] == Net W 1.21
;2 Winter Kill? Ww .3 0.200‘ Minimum ~§321,060.00 1.32]
0.2 1 Maximum  $522,716.20
0 Mean -$10,869.86
51 StdDev  $243,885.26
=2 Values 500 | L
33 _ 0.0
= 0.0 =] . . . . . . . |
25 o o o o o o o o o o o
36 =} =) =} =) pS =} =) =} =) =} oS
= = Q = Cl = Q = = =
37 o o o o o o o o [=) o
3 S g 5§ g S s 8 § g 8
29 -BIQ- -blﬁ- elq- -blﬁ- #r +r #r +r +r +r
40 — [} #NAME?
41 Decision
42
El ANAME? I !
44 #NAME?
45
46
a7 HNAME? Yl
M 4 Fr M free Timestep SW insur Timestep WW insur | SC Crop switching . #J |I| 4 | il

Ready \




‘q'i.%:,w*;@

i

bt

ASS@SSI’ﬂeﬂT @]l University of Colorado Boulder http://wwa.colorado.edu
600 —
400 — X
¥ 5
X
1 X
S 200 -
> I
® | =
o ol & O Of | O O
E 0- -
3 Ol |4
= X
o >L SWI/SF X X X
-200 —
4SW
X & 96 X
-400 — | Winter wheat w/o insurance | | Winter wheat w/ insurance

I J | J [ J I J J I
p.1 p.2 p.3 p4d pd5 p1 p2 p3 pd p.b
Probability of Winter Kill



INST 'I.lj:i

r Assessment @]‘ University of Colorado Boulder http://wwa.colorado.edu

North Dakota base

o B
el




om0, l Bs

Western Water Assessrmernt 2 INs TiTuTt @]1 University of Colorado Boulder http://wwa.colorado.edu

North Dakota Step 2
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Insurance Instruments
* Yield deficiency
* Income protection

* Index insurance (often rainfall, but maybe range
condition, even NVDI)

—|s insurance adaptive?

— Can insurance schemes keep up with climate and
technological change?

— Might it incentivize risky behaviors and non-

adaptation (worries from the flood insurance
program in the US)?
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