RISK SCENARIO PLANNING
and Analysis of Alternatives for
Sustainable Beef Production

John P. Hewlett — University of Wyoming
Department of Agricultural & Applied Economics
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* Certainty- lack of doubt
« Uncertainty- doubt about future events

* RISK- potential variation in
the outcome of future events i

Negative
Events

e Cost of Loss

— Income

— Resources

Negative
Events

— Productive capacity, etc. gl

e Cost of Uncertainty

— Worry, doubt, fear, misallocation
of resources, etc.

— With potential for gain or loss
comes moral or ethical implications
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* Emotionally we avoid risk (uncertainty)
to avoid the shame of:

— Fuailure,

— Being wrong,

— Being laughed at
— Being made fun of,

— Loosing the farm, etc.




Parahippocampal

Region Cerebellum

Hippocampus

* The Emotional Life of Your Brain, Davidson and Begley, 2012.
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Risk

Neutral
wmn
Risk
Loving

Generational differences

Gender differences

Life stage/family
differences

Life experiences

are dynamic and
time

These
change over
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_P_I‘_O_f’_.r_-f are » Upside: Greater risk taking
returns for usually leads to greater wealth

. over time
faklﬂg r ISkS * Downside: Losses from risk
taking can potentially be

devastating

* Managing risks are a matter of
evaluating tradeoffs

* How much risk (uncertainty) are
you willing to accept for possible
higher returns?
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1. Marketing/Price Risk
2. Production Risk

3. Institutional/Legal Risk
4. Human Risk

5. Financial Risk
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Avoid it
Reduce it
a) Reduce the probability it will happen
b) Reduce the impact if it does happen
Transfer it outside

the business

a) Insurance

b) Contracting

Increase capacity to bare
a) Increase reserves

b) Maintain flexibility
Accept it

Probability

Protection

Net Income




Panel 1: Same Mean, Less Dispersion

Panel 2: Same Dispersion, Higher Mean

Panel 3: Skewing the distribution

Panel 4: Truncating the Distribution
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* Selecting one or more gptions
for modifying risks and
implementing those options

» Involves a cyclical process of
assessing a risk treatment and
deciding whether residual risk
levels are acceptable

» If not, then selecting a new risk

event actually occurs)? (L

CONSEQUENCES

What is the Severity of injuries /potential damages / financial impacts (if the ris|

property

[Minor

Moderate

Major

[Some First Ald
INo Injuries First Aid
e ies

Envir Damage  [Low Envir Damage

[<< 51,000 Damage << 510,000 Damage |«

|AImost certain -| MODERATE HIGH

[expected in nomal

leramstances o | RISK Risk

mage [High Erwir Damage

451,000,000 Damage

Likely - MODERATE

Unlikely -

treatment and assessing the
effect of that treatment until the
residual risk matches the risk

goal(s)
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[eautd occur at somo
[uture time (015)

ly in exceptional
stances 0.01%)
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Risk Scenario Planner
relatively minor changes, risk analysis

Machine Risk Calculator

machine costs, custom rates, risk analysis

Machine Risk Calculator

* Forage Risk Analyzer

lease arrangements, forage supply, housing costs

Enterprise ee =
Risk Analyzer =

* Enterprise Risk Analyzer

larger enterprise-level, enterprise mix changes

« RDFinancial

substantial changes, whole farm budgets,
financial analysis, credit scoring

o
S0 e, ey f Wy

*  Multi-Temporal Risk Analysis

partial budgets incorporating time, risk analysis

'

Toolbox
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* Risk Navigator

strategic risk planning and analysis




* The Risk Scenario Planner (RSP) Tool is designed to provide
financial analysis of management strategies and decisions
involving risk

» Examples include: changes in production practices, adding and
subtracting operating inputs, or other management alternatives
that are fairly straight forward to

define and evaluate —E _i

* The RSP tool uses a partial
budget framework for collecting
data to reflect one or more decisions
for analysis

UNIVERSITY { :
s WYOMING X2

A partial budget is a tool used to analyze the financial
effect of simple management changes

* Positive Effects
e Added Returns
e Reduced Costs

Added
Returns

* Negative Effects
* Added Costs

e Reduced Returns
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» The RSP tool goes beyond a partial budget by
taking risk (change over time) into consideration

* The RSP tool allows one or possibly two of the
input values to be uncertain numbers for any
alternative analyzed

 This should lead to a more
complete understanding
of possible outcomes if
the change is implemented

1
By:
John P. Hewlett, University of Wyoming e |
Or. Jay Parsons, University of Nebraska-Lincoln
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Partial Budget For:

Positive Effects Negative Effects
Added Returns Quantity Value Total Added Costs =y i
return #1 0 S S - |Description of added cost #1
Added z«i retum #2 0 S 3 - |Desm'ﬂ'on of added cost #2
Returns added retumn #3 0 $ $ - iption of added cost #3
J S

Quantity Value | Reduced Retums ey Value |
0 S S - |Description of reduced return #1 Sl ) -
0 S S - |Description of reduced return #2 0 S ——
Reduced [ S S - |oescription of reduced return #3 [] S — |s__—— Reduced
Costs B R S | Returns
s - s

—_— —— s 22
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% Partial Budget For:
Added Returns Quantity Total Added Costs Quantity Value
|Description of added return #1 0 S S - |Description of added cost #1 0 S S
Description of Teturn #2 4 o s | $ - |Descn’ption of added cost #2 0 S S
Descrips d retum #3 Y/ s | S - |oescription of added cost #3 0 S S
~ 7/ | $ $
Description
of Change
Value | Reduced Returns Quantity Value
o perUnit s - |pescription of reduced retum #1 0 s s
o | Expected S - |pescription of reduced return #2 0 S S
0 > S - |Description of reduced retumn #3 0 S S
S - S
s ( ) s
Expected
Total TOTAL

TOTAL
Positive
Effects

Total Positive Effects \ Total Negative Effects

(Added Returns + Reduced Costs) S - Added Costs + Reduced Returns)

Net Benefit
Effects

| Net Benefit of:
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Negative
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* JR Land and Livestock, a 200 cow/calf operation has not
followed any regular or organized program for mineral
supplementation of their cattle over the past 15 or so years.

* Recent work by the UH Cooperative Extension Service has
found that mineral program using a commercial mineral mix
could provide much of the mineral
supplementation they need at
around $31.89/cow/year.
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» Labor to distribute the mineral is expected to cost around $20/hour,
including all payroll taxes and benefits. They estimate that 3/4 of an
hour per week or around 42 hours would be needed for the year.

» Two new mineral bunks (1 bunk/100 head) would be needed at an
estimated cost of $500 each and are expected to last 10 years.
Currently they are paying about 7 percent interest on their operating
capital.

* Other expenses for additional fuel, vehicle maintenance and
miscellaneous costs are expected to increase about $300/year.

» They also anticipate management costs will increase around
$250/year to manage the new mineral program.

« After visiting extensively with one of the neighboring ranch
families, JR L&L managers have learned that the benefits from
supplementing the needed mineral should result in the ranch
selling an additional 40 weaned calves at 6 months of age,
weighing around 400 lbs/head. Prices are currently around
$135/cwt on these lighter calves.

 Furthermore, their annual veterinary costs ($6,015) are
expected to decrease by 10 percent ($602) per year.

26




* Another expected change is a cut in their culling rate. They
expect to sell 17 fewer cull females each year, at a value of
$704/head. This is a reduction in revenue, but they would also
save on transportation and marketing costs for these cull
animals, usually costing the ranch around $740/year.

 Finally, after some additional thought, the managers realize
that they should expect an increase in transportation and
marketing cost associated with the added calves. They
estimate this additional cost at $536/year.

27
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» Based on past prices, they find that the commercial mineral
mix prices have varied between $29.46 and $39.86/cow/year.

» Lastly, after some market research, they feel that calf prices
are likely to range between $120 and $165/cwt. over the next
few years.

28
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RSP Input Page

RicurRisk .

Enter description of action/concern here

Partial Budget For:

‘Added Returns Quantity Value Total Added Costs Quantity Value
|Description of added return #1 0 $ S |Description of added cost #1 0 S S
[Description of added return #2 0 B S |Description of added cost #2 0 B S
Description of added return 23 0 B B [Description of aaded cost #3 [ S s
S E
S
Total Added Costs 5 %
Reduced Returns Quantity Value
S - |Description of reduced return #1 o $ S =
) B S [Description of reduced retum #2 0 S s N
3 0 S S - |Description of reduced return #3 0 S S =
S = S -
s - B .
S = $ =
S - S -
S - S -
S - S -
S S -
S . S -
S = S =
B - B -
S S -
s - s -
S = S =
S S -
S - S -
S S -
S - S -
Total Reduced Costs Total Reduced Retums
Total Positive Effects Total Negative Effects
(Added Returns + Reduced Costs) $ Added Costs + Reduced Returns) $ -
. 29
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.
Case 1: Convert to Commercial Mineral Mix —
R, R] CONVERT to Commercial Mineral
GIIT Sk Partial Budget For: Mix Supplementation (200 cows/year)
Added Returns Quantity Value Total Added Costs Quantity Value
Calf sales: 40 head or 0.80 cwt/cow/year 160 S 13500 $ 21,600.00 [Commercial mineral: $31.89/cow/year 200 S 3189 | S 6,378.00
S - WWineral labor: $4.20/cow/year 200 S 420]$ 840.00
S - [other expenses (fuel, maintenance, etc) 200 S 150[$ 300.00
S - [Mineral bunk costs: $0.50/cow/year 200 S E B 100.00
S - Opportunity interest: $0.18/cow/year 200 S 0.18]$ 36.00
B Added manage $1.25/cow/year 200 S 125]$ 250.00
S - |Transportation and marketing for S -
5 -1 40 added calves: $2.68/cow/year 200 S 2.68]$ 536.00
Reduced Costs Quantity Value Reduced Returns Quantity Value
Vet and medicine: $3.01/c 200 B 3013 602.00 [Cull female sales: $59.84/cow/year 200 S 50.84[ S 11,968.00
Transportation marke $ - S
17 fewer cull fe : $3.70/cow/year 200 B 3.70| S 740.00 S -
<
Total Positive Effects Total Negative Effects
(Added Returns + Reduced Costs) S 22,942.00 (Added Costs + Reduced Returns) $ 20,408.00
I Net Benefit of: CONVERT to Commercial Mineral Mix Supplementation (200 cows/year) S 2,534.00 ]
30
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CONVERT to Commercial Mineral

Partial Budget For: Mix Supplementation (per cow/year)
Added Returns Quantity Value Total Added Costs Quantity Value
[Calf sales: 40 head or 0.80 cwt/cow/year 0.8 S 135.00 | § 108.00 JCommercial mineral: $531.89/cow/year 1 S 31.89 31.89
S - WWinerai labor: $4.20/cow/year 1 S 4.20 4.20
S - Jother expenses (fuel, maintenance, etc) 1 S 1.50 1.50
S - Mineral bunk costs: $0.50/cow/year 1 S 0.50 0.50
S - [Opportunity interest: $0.18/cow/year 1 B 0.18 0.18
|Added management: $1.25/cow/year il S 1.25 1.25
Transportation and marketing for -
40 added calves: $2.68/cow/year 1 S 2.68 K
Reduced Costs Quantity Value Reduced Returns Quantity Value
Vet and medicine: $3.01/cow/year 1 3.01 3.01 JCull female saies: $59.84/cow/year 1 B 59.84 59.84
Transportation and marketing for - -
17 fewer cull females: $3.70/cow/year 1 S 3.70 3.70

Total Positive Effects Total Negative Effects
(Added Returns + Reduced Costs) S 114.71 (Added Costs + Reduced Returns) $ 102.04
| Net Benefit of: CONVERT to Commercial Mineral Mix Supplementation (per cow/year) S 12.67 |

UNIVERSITY
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|Risk Scenarios
Uncertain Value 1 |!ncl|de |
Description Cell
Commercial mineral mix | H6 |
Current Value (Most Likely) 31.89
Minimum Value 29.46
Maximum Value 39.86

JR L&L wants to make the price of the commercial mineral mix uncertain:
* The current value of $31.89/cow/year is in cell H6 of the Risk Scenario

Planning tool. We enter “Commercial Mineral Mix” as the description and

“H6” as the cell under Uncertain Value 1
» Then enter $31.89 as the current value,
* $29.46 as a possible minimum value, and
* $39.86 as a possible maximum value.

UNIVERSITY
OFWVOM[NG
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|Risk Scenarios

| Uncertain Value 1 [ Inchude | Uncertain Value 2 Include
IDQSCﬂpﬂoﬂ Cell |D|scrlpﬁon Cell
Commercial mineral mix | H6 JAdded colf sales | D6

Current Value (Most Likely)
Minimum Value
Maximum Value

Current Value (Most Likely)
Minimum Value
[Maximum Value

JR L&L also wants to make the price of the price of calves uncertain:

* The current price of $135/cwt is in cell D28 of the Risk Scenario Planning

tool. We enter “Added calf sales” as the description and “D28” as the cell
under Uncertain Value 1

* Then enter $135 as the current value,
* $120 as a possible minimum value, and

* $165 as a possible maximum value.

Net Benefit Cumulative Probability Distribution For: CONVERT to Commercial Mineral Mix Suppl. ion (200 cows/year)
Probability
o ) / A
w 50%, $2,687.93 _— —~
- \ < -~ 100%, $6,129.22
z
! N \\ / /
é S0
E /
0%, $253.26 =
™ //
($1,'000) $0 51,(')00 52.;)00 53,‘1100 54,800 SS,&OO 56,600 $7,t‘)00
Net Benefit
Uncertain Value 1: Commercial mineral mix -
Uncertain Value 2: Added calf sales Ret u rn
S ——

* A cumulative distribution graph gives the probability of
earning a net return at or below any certain value.
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The Risk Scenario
Planning tool:

» Can be a useful tool for analyzing
management strategies and
decisions involving risk

* Represents a better way to handle
the presence of uncertainty by
thinking in terms of distributions
of possible outcomes over time

¢ Results in more informed
decision-making

UNIVERSITY
B or WYOMING

By:
John P. Hewlett, University of Wyoming
Or. Jay Parsons, University of Nebraska-Lincoln
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» The X Bar Ranch, a 500 cow/calf operation has been
supplementing their cattle with a commercial mineral mix for
over the past 10 years.

* Current prices for commercial mineral mix runs about
$31.89/cow/year. Recent work by the UH Cooperative
Extension Service has found that an
individual, cafeteria-style mineral

» program may reduce the cost of
supplementation to about
$13.10/cow/year.

* Five new mineral bunks (1 bunk/100 head) would need to be
constructed at an estimated cost of $1,000 each and are expected to
last 10 years. Currently they are paying about 7 percent interest on
their operating capital.

* They anticipate they will spend an average of about 1 additional
hour per week putting out mineral following the free-choice
approach. Labor cost is around $20/hour, including all payroll taxes
and benefits.

» Other expenses for additional fuel, vehicle maintenance and
miscellaneous costs are expected to increase about $250/year.

» They also anticipate management costs will increase around
$500/year to manage the new mineral program.

38




» Based on past prices, they find that the free-choice mineral
mix could be expected range between $12.90 and
$19.19/cow/year.

 After further reflection, they realize that commercial mineral
mix prices have varied between $29.46 and $39.86/cow/year.

39
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Partial B For:
tive Effects gative Effects
Added Returns Quantity Value Total Added Costs Quantity. Value
[Description of added return #1 0 S s - |Description of added cost #1 0 S 3 -
[Description of added retum #2 0 s B - |escription of added cost #2 ) s s -
Description of odded retum #3 [) $ S - |Description of added cost #3 0 S S £
B s
3 s |
Value Value
e 21 ) s - Is rei ) s -
iption of reduced cost #2. 0 S S = | Descripti reduced retum #2. 0 S
|Description of reduced cost #3 0 s $ b | Descriptic reduced retumn #3 o S
B
s
s
B
B
s
B
s
s
s
s
s
s
B
B
S -
S 5
Total Reduced Costs. Total Reduced Returns
Total Positive Effects Total Negative Effects
(Added Returns + Reduced Costs) $ - Added Costs + Reduced Returns)
UNIVERSIT .
VAl Net Benefit of:
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g i CONVERT to Individual
: 2 Partial Budget For: Free-Choice Mineral Supplementation (500 cows/year)
Added Returns Quantity Value Total Added Costs Quantity Value
- lFrrr-z:hoiur mineral mix: 500 S 13.10 6,550.00
IMineral labor costs: 156 $ 20.00 3,120.00
Other expenses (fuel, vehicle maint., etc.) 1 S 1,000.00 1,000.00
[Mineral bunk costs: 5 100.00 500.00
Opportunifz interest; 500 0.35) S 175.00
|Added management: 10 5000 $ 500.00

Reduced Costs Value Reduced Returns Quantity Value
ICommercial mineral: 500 31.89 15,915.00
IMineral labor: 104 20.00 2,080.00 -
[Other (fuel, i etc) 1 750.00 750.00 2

Total Positive Effects

(Added Returns + Reduced Costs)

Total Negative Effects
$ 18,775.00 (Added Costs + Reduced Returns) $

11,845.00

Net Benefit of: CONVERT to Individual Free-Choice Mineral Supplementation (500 cows/year) S

6,930.00 |
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; i CONVERT to Individual
- P Partial Budget For: Free-Choice Mineral Supplementation (per cow/year)
Added Returns Quantity Value Total Added Costs Quantity Value

S - __[rree-choice mineral mix: $13.10/cow/year 1 S 13.10 13.10
- WMineral labor costs: $6.24/cow/year 1 S 6.24 6.24
- QOther expenses (fuel, vehicle maint., etc.) 1 S 2.00 2.00
- IMineral bunk costs: $1/cow/year 1 S 1.00
- NOpportunity inte .35/cow/year i $ 0.35
- IAdded management: $1/cow/year 1 S 1.00

Reduced Costs

Value

Reduced Returns Quantity Value

Ncommercial mineral: $31.89/cow/year

31.89

3189

Mineral labor: $4.16/cow/year
Other exy (fuel, etc)

Total Positive Effects
(Added Returns + Reduced Costs)

Total Negative Effects
$ 37.55 (Added Costs + Reduced Returns)

Net Benefit of: CONVERT to Individual Free-Choice Mineral Supplementation (per cow/year)

UNIVERSITY
o WYOMING
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|Risk Scenarios
Uncertain Value 1 ] Tnclide |
Descripti Cell
Free-choice mineral mix I H6 |
Current Value (Most Likely) 13.10
Minimum Value 12.90
Maximum Value 19.19

The X Bar wants to make the price of the firee-choice mineral mix uncertain:

* The current value of $13.10/cow/year is in cell H6 of the Risk Scenario
Planning tool. We enter “Free-choice Mineral Mix” as the description and
“H6” as the cell under Uncertain Value 1

e Then enter $13.10 as the current value,
* $12.90 as a possible minimum value, and

* $19.19 as a possible maximum value.

UN[\/EP\S[TV‘ 3
s WYOMING X2
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|Risk Scenarios
| Uncertain Value 1 () Tnckuda | Uncertain Value 2 2] tncude
lDes«IEtlon Cell Description Cell

Free-choice mineral mix | H6 [Commercial mineral mix | D28

Current Value (Most Likely)
Minimum Value
Maximum Value

Current Value (Most Likely)
Minimum Value

Maximum Value

The X Bar also wants to make the price of the commercial mineral mix
uncertain:

* The current value of $31.89/cow/year is in cell D28 of the Risk Scenario
Planning tool. We enter “Commercial Mineral Mix” as the description and
“D28” as the cell under Uncertain Value 1

» Then enter $31.89 as the current value,
*  $29.46 as a possible minimum value, and

* $39.86 as a possible maximum value.

UN[\/EP\S[TV‘ 3
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Net Benefit Cumulative Probability Distribution For: CONVERT to Individual Free-Choice Mi / I ion (500 cows/year)

Probability
100
90 ) /,_—17\ N—
%0 50%, $6,851.86 /
- . _; / 100%, $9,733.06

. ~.
50 \/

20 /

30 /

20 0%, $4,084.29 /

$0 $2,000 $4,000 $6,000 $8,000 $10,000 $12,000
Net Benefit

Cumulative Probability

.

Uncertain Value 1: Free-choice mineral mix

Uncertain Value 2: Commercial mineral mix Ret u rn \

* A cumulative distribution graph gives the probability of
earning a net return at or below any certain value.

UN[\/EP\S[TV‘ 3
s WYOMING X2

45

Risk Scenario Planner

Risk Scenario Plann;ng —— b p) Rnﬂﬂﬂ
relatively minor changes, risk analysis =

LoR I
*  Machine Risk Calculator

machine costs, custom rates, risk analysis

Forage
Risk Analyzer

* Forage Risk Analyzer

lease arrangements, forage supply, housing costs

* Enterprise Risk Analyzer

larger enterprise-level, enterprise mix changes

« RDFinancial

substantial changes, whole farm budgets,
financial analysis, credit scoring

Risk Analyzer

"
T . s, Uiy o Wysao

*  Multi-Temporal Risk Analysis

partial budgets incorporating time, risk analysis [,.

o
Jewn . Mewerr, Uniersin of Wysming
. Tey Perens, Unvraty of Nebeosha-Locein

Toolbox

* Risk Navigator

strategic risk planning and analysis
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Risk Scenario Planner
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Wyoming Agriculture 2006

Taxes for Agricultural Enterprises Course

Getting on Trac
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Basic Ag Recor

Getting on Track

Better Management
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isk Navigator

g

Through Basic
Financial Statements

Getting on Track:
Understanding
Financial Performance

RISK MANAGEMENT PROFILES

aul was home from college on

break and was talking to his par-

ents about a class he had just
completed. He told his parents that he
leamed about a powerful management
tool called benchmarking that is becom-
ing popular for agricultural producers to
use.

He pointed out how benchmarks allow
producers to measure both their financial
and production performance compared to
previous years andor other producers and
agricultural businesses.

Jack, Paul's dad, said that he had just
read about benchmarks in a recent
farm magazine. The magazine article
compared benchmarks in agriculture
to going to a doctor's office for a check-
up. When you go to the doctor, they

RMP-201412001
R_Sharp-RighiRiskJ Parsons-University of Nebaska. Lincoln,

3. Tranel-Colorado State Universy, and J. Hewiett-University of Wyoming

Paul told his

dad
talked about i his s 7

his class

Benchmarking in Agriculture

gather information; such as your blood
pressure, your pulse, your temperature,
andotherinformationtheydeemnecessary
for determining your medical health. Each
measurement has some general guide-
line of what the measure should be.

Forexample, the temperature for a healthy
adult should be between 97.8 and 99.1
degrees F. Anything outside this range
might indicate a potential health problem
Being outside the range does not specify
what the problem is, but it gives the doctor
and patient an indicator that some action
may be necessary.

Jack said the magazine article identified
several financial benchmarks or industry
guidelines that have been established
for agricultural businesses to use 1o help
them identify strengths and weaknesses
in their business.

8 exactly what they

hey used
rison.

The final steps a
point Pased on what is
and
alcu-

re to plan an,

d inf
leamed, troduce changes

Li
- Iquidity Benchmark
may ;’dhe Current Ratio:
er Measures cash i

e flow and ability to Pay bills on time
the
ask
ther
ced Source of Information:

Balance Sheet

Current Ratio = Current

Curtent Farm Liapiiigy ™55 dvided by

)ad Benchmark.
Greater than 1 5

Solv

—Solvency Benchmark__

Debt to Asset Ratio

Measures fon, -ter
Obligations " 2L to repay al f

inancial

Debt to Asset Rati
0= Tc 3 it
ed by Total Farm Ao gotal Farm Liabilities divid-

Source of Information:
Balance Sheet

Benchmark:
Less than 0.30 or Less than 30 percent

Pro fitability Benchmark

5afe of Return on Assets

| http://RightRisk.org > RM Profiles
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