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Economic Tools for AgricultureEconomic Tools for AgricultureEconomic Tools for Agriculture

The Goal: 
An Profitable Farm/Ranch
The Goal: 
An Profitable Farm/Ranch After the resource specialist 

has developed farm 
alternatives, how will the 

farm manager know if it’s 
Economical?

After the resource specialist 
has developed farm 

alternatives, how will the 
farm manager know if it’s 

Economical?

Effects for 
Decision Making

Effects for Decision MakingEffects for Decision MakingEffects for Decision Making

Benchmark
(Present Condition)

Alternative
(Future Condition)

Impacts
(Things that Change)

Decision

Maker’s

Values

“T”
Chart
Benefits
& Costs
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Identify all the costs of the alternative








Identify all the benefits from the alternative








“-” NEGATIVE EFFECTS (Costs)“+” POSITIVE EFFECTS (Benefits)

BENCHMARK:
Describe the current farm activities

ALTERNATIVE:
Describe the alternative to be analyzed

NAME/LOCATION – Your information
DATE – Current date

TREATMENT EFFECTS INFORMATION

“T” Chart

Benefit Cost 
Analysis

Benefit & Cost AnalysisBenefit & Cost Analysis

Economic analysis requires four simple steps:Economic analysis requires four simple steps:

1. Estimate Costs1. Estimate Costs

2. Estimate Benefits2. Estimate Benefits

3. Convert to 3. Convert to ““Like TermsLike Terms””

4. Compare Costs & Benefits4. Compare Costs & Benefits

Benefit & Cost AnalysisBenefit & Cost Analysis
Composting Facility Example

Composting Facility
Composting Building $30,000/Building
Composting Expenses $1,000/Year
Tons Compost Produced 75 Ton/Year
Value of Compost $85/Ton
Discount Rate 7%
Time Period 10 Years
Time Managing Compost
Pasture Land out of Production
Water Quality Improvement
Reduced Odor

Benefit & Cost AnalysisBenefit & Cost Analysis PROBLEMS
Manure Management

SOLUTION
Compost Facility

Additional CostsAdditional Costs
Composting Facility $30,000/Building 

Composting Expenses $1,000/Year

Time Managing CompostTime Managing Compost

Reduced RevenueReduced Revenue
Lost Pasture Land

1. Estimate Costs 1. Estimate Costs 
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Reduced CostsReduced Costs
Reduced Odor
Water Quality Improvement

Additional RevenueAdditional Revenue
Compost Income $9,000/Year

2. Estimate Benefits2. Estimate Benefits
Step 3. Convert to “Like Terms”Step 3. Convert to “Like Terms”
• Convert to Dollars (If Possible)
• Same Units and Time Period
• $/Unit/Year

CostsCosts
Composting Expenses $1,000/Year
Composting Facility $30,000/Building

AmortizationAmortization

Chicken Coop

Time Period 10 Years
Discount Rate 7 Percent

Present Value $30,000

Payment ? ($/Year)

0.1460.1380.130.1220.1140.1070.0990.09218

0.1490.140.1320.1250.1170.110.1020.09517

0.1510.1430.1360.1280.120.1130.1060.09916

0.1550.1470.1390.1310.1240.1170.110.10315

0.1590.1510.1430.1360.1280.1210.1140.10814

0.1630.1560.1480.1410.1340.1270.120.11313

0.1690.1610.1540.1470.140.1330.1260.11912

0.1760.1680.1610.1540.1470.140.1330.12711

0.1840.1770.170.1630.1560.1490.1420.13610

0.1950.1880.1810.1740.1670.160.1530.1479

0.2080.2010.1940.1870.1810.1740.1670.1618

0.2260.2190.2120.2050.1990.1920.1860.1797

0.250.2430.2360.230.2230.2160.210.2036

0.2840.2770.2710.2640.2570.250.2440.2375

0.3360.3290.3220.3150.3090.3020.2950.2894

0.4240.4160.4090.4020.3950.3880.3810.3743

0.5990.5920.5840.5760.5680.5610.5530.5452

131211109876YEARS

LIFE                                                         % INTEREST  RATE

PER $ OF INSTALLATION COST

AVERAGE ANNUAL COST TABLE

Step 3. Convert to “Like Terms”Step 3. Convert to “Like Terms”
• Convert to Dollars (If Possible)
• Same Units and Time Period
• $/Unit/Year

CostsCosts
Compost Expenses $1,000/Year
Compost Facility $30,000/Building
7% Interest, 10 Years = .142 * $30,000 = $4,260/Year

BenefitsBenefits
Compost Income $6,000/Year

------------------------------

Net Benefit: $740/Year

Step 4. Compare Costs & BenefitsStep 4. Compare Costs & Benefits

CostsCosts
Compost Expenses $1,000/Year
Compost Facility $4,260/Year

$5,260/Year

BenefitsBenefits
Compost Income $6,000/Year
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Partial 
Budgeting

Partial BudgetingPartial Budgeting

 Systematically displays the Benefits and CostsSystematically displays the Benefits and Costs

 Only Only ““things that changethings that change”” are consideredare considered

 Simplifies data collectionSimplifies data collection

 Use a Use a ““TT”” chart to display the chart to display the ““effectseffects””

Composting Facility
Composting Building $30,000/Building
Composting Expenses $1,000/Year
Tons Compost Produced 75 Ton/Year
Value of Compost $85/Ton
Discount Rate 7%
Time Period 10 Years
Time Managing Compost
Pasture Land out of Production
Water Quality Improvement
Reduced Odor

Benefit & Cost AnalysisBenefit & Cost Analysis PROBLEMS
Manure Management

SOLUTION
Compost Facility

“T” Chart“T” Chart

 Level I Qualitative Statements

 Level II Units of Measurement, Dollars

 Level III Economic and Financial Analysis

Composting Facility

Composting Equipment

Composting O&M Expenses

Time managing compost

Less pasture land

Compost Income

Water Quality Improvement

Reduced Odor

“-” NEGATIVE EFFECTS (Costs)“+” POSITIVE EFFECTS (Benefits)

BENCHMARK:
300-head dairy, 500 acres pasture
90 days animal waste storage
100 acres short for proper manure application

ALTERNATIVE:
Build composting facility

40' X 36' X 5' Roof with Concrete Pad

Sell compost to local nursery

NAME/LOCATION – Hal Gordon, Rocking Raindrop Ranch, Aloha, Oregon
DATE – 10/25/2008

TREATMENT EFFECTS INFORMATION

Level I

Composting Facility = $25,000

Composting Equipment = $5,000

Composting O&M Expenses =       $1,000/Year

Time managing compost

Less pasture land

Compost Income =                      $6,000/Year

75 ton compost/year @ $80/ton

Water Quality Improvement

Reduced Odor

“-” NEGATIVE EFFECTS (Costs)“+” POSITIVE EFFECTS (Benefits)

BENCHMARK:
300-head dairy, 500 acres pasture
90 days animal waste storage
100 acres short for proper manure application

ALTERNATIVE:
Build composting facility

40' X 36' X 5' Roof with Concrete Pad

Sell compost to local nursery

NAME/LOCATION – Hal Gordon, Rocking Raindrop Ranch, Aloha, Oregon
DATE – 10/25/2008

TREATMENT EFFECTS INFORMATION

Level II
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Composting Facility = $25,000

Composting Equipment = $5,000

7%, 10 Years = .142 * $30,000 = $4,260/Year

Composting O&M Expenses =       $1,000/Year

Time managing compost

Less pasture land

Total Costs = $5,260/Year

Net Income = $740/Year

Compost Income =                      $6,000/Year

75 ton compost/year @ $80/ton

Water Quality Improvement

Reduced Odor

Total Benefits =   $6,000/Year

“-” NEGATIVE EFFECTS (Costs)“+” POSITIVE EFFECTS (Benefits)

BENCHMARK:
300-head dairy, 500 acres pasture
90 days animal waste storage
100 acres short for proper manure application

ALTERNATIVE:
Build composting facility

40' X 36' X 5' Roof with Concrete Pad

Sell compost to local nursery

NAME/LOCATION – Hal Gordon, Rocking Raindrop Ranch, Aloha, Oregon
DATE – 10/25/2008

TREATMENT EFFECTS INFORMATION

Level III

Investment Analysis
(Time Value of Money)

Time Value of MoneyTime Value of Money

 Total installation costTotal installation cost

 Annual benefitsAnnual benefits

 The loan paymentsThe loan payments

 Years to Years to ““breakbreak--eveneven””

 Rate of return on investmentRate of return on investment

 Etc.Etc.

Investors Want to Know:

Time Value of MoneyTime Value of Money

 ““ValueValue”” depends on when you receive somethingdepends on when you receive something

 We prefer $100 today over $100 next yearWe prefer $100 today over $100 next year

Invest and receive Invest and receive ““interestinterest””

May not get $100 next yearMay not get $100 next year

““A bird in the hand is A bird in the hand is 
worth two in the bushworth two in the bush””

Time Value of MoneyTime Value of Money

 Time Period Time Period (Years)(Years)

 Discount Rate Discount Rate (%)(%)

 Present Value Present Value ($)($)

 Future Value Future Value ($)($)

 Payment Payment ($)($)

Time Value of MoneyTime Value of Money

 Money has a time value attached to itMoney has a time value attached to it

 $1 today = $1 $1 today = $1 + interest+ interest tomorrowtomorrow

 Comparison of $ today to $ futureComparison of $ today to $ future

 Useful to compare $ in different time periods Useful to compare $ in different time periods 

 Use amortization and discountingUse amortization and discounting
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$

Years

Years

$

Years

$

Present Value
• One-time value
• Today
• Installation Cost

Annuity
• Average annual values
• Annual costs
• Annual benefits
• O&M costs

Future Value
• One-time value
• In the Future
• Replacement cost

AmortizationAmortization

 The payment to pay off a loanThe payment to pay off a loan

 Spread the cost of an investment over itSpread the cost of an investment over it’’s lifes life

 ““PeriodicPeriodic”” can be in years, quarters, monthscan be in years, quarters, months

Amortization ExampleAmortization Example

Used Truck
Time Period 10 Years

Discount Rate 5 Percent

Present Value $5,000

Payment ?

0.1460.1380.130.1220.1140.1070.0990.08618

0.1490.140.1320.1250.1170.110.1020.08917

0.1510.1430.1360.1280.120.1130.1060.09216

0.1550.1470.1390.1310.1240.1170.110.09615

0.1590.1510.1430.1360.1280.1210.1140.10114

0.1630.1560.1480.1410.1340.1270.1130.10613

0.1690.1610.1540.1470.140.1330.1260.11312

0.1760.1680.1610.1540.1470.140.1330.12011

0.1840.1770.170.1630.1560.1490.1420.13010

0.1950.1880.1810.1740.1670.160.1530.1419

0.2080.2010.1940.1870.1810.1740.1670.1558

0.2260.2190.2120.2050.1990.1920.1860.1737

0.250.2430.2360.230.2230.2160.210.1976

0.2840.2770.2710.2640.2570.250.2440.2315

0.3360.3290.3220.3150.3090.3020.2950.2824

0.4240.4160.4090.4020.3950.3880.3810.3673

0.5990.5920.5840.5760.5680.5610.5530.5382

131211109875YEARS

LIFE                                                         % INTEREST  RATE

PER $ OF INSTALLATION COST

AVERAGE ANNUAL COST TABLE

Amortization ExampleAmortization Example
Used Truck
Time Period 10 Years

Discount Rate 8 Percent

Present Value $5,000

Payment $650/Year

(.130 X $5,000 = $650)

Present X Amortization = Payment
Value Factor (i, Yrs)

$750 $750 $750 $750 $750 $750 $750 $750 $750 $750

-$5,000

-$6,000

-$5,000

-$4,000

-$3,000

-$2,000

-$1,000

$0

$1,000

$2,000

Years

D
o

lla
rs

One-Time Cost and Annual Benefits
How do you compare costs and benefits over different time periods?

$5,000 farm improvement creates $750/Year income benefit
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-$5,000

-$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648

-$6,000

-$5,000

-$4,000

-$3,000

-$2,000

-$1,000

$0

Years

D
o

lla
rs

Amortize the One-Time Cost
$5,000 One Time Cost = $648 Annual Cost  (10-Year, 5% Interest) 

$750 $750 $750 $750 $750 $750 $750 $750 $750 $750

-$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648

-$5,000

-$6,000

-$5,000

-$4,000

-$3,000

-$2,000

-$1,000

$0

$1,000

$2,000

Years

D
o

lla
rs

Compare Annual Benefits to Annual Costs
The Annual Benefits are Greater than the Annual Costs

$750 Benefit - $648 Cost = +$102/Year 

DiscountingDiscounting

 Converts future values to a oneConverts future values to a one--time present valuetime present value

 Present value is the value today, here and nowPresent value is the value today, here and now

 Net Present Value analysisNet Present Value analysis

$5,791

$750 $750 $750 $750 $750 $750 $750 $750 $750 $750

-$5,000-$6,000

-$4,000

-$2,000

$0

$2,000

$4,000

$6,000

$8,000

Years

D
o

lla
rs

Compared One Time Cost to One Time Benefit
Discount $750 Annual Benefit to $5,791 Present Value  (10-Year, 5% Interest)

$5,791 Benefit > $5,000 Cost 

-$6,959

-$2,500

$5,791

$750 $750 $750 $750 $750 $750 $750 $750 $750 $750

-$8,000

-$6,000

-$4,000

-$2,000

$0

$2,000

$4,000

$6,000

$8,000

Years

D
o

lla
rs

Compare “One Time” and “Future One-Time” Costs 
to One Time Benefit

Discount $2,500 Cost to $1,959 Present Value  (5-Year, 5% Interest)
$5,000 + $1,959 = $6,959

Discount RateDiscount Rate

 Interest rate to borrow moneyInterest rate to borrow money
 Bank, credit union, family loan, etcBank, credit union, family loan, etc
 Federal project discount rateFederal project discount rate
 Includes risk and inflationIncludes risk and inflation
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Break Even 
Analysis

Break-Even AnalysisBreak-Even Analysis

Solve forSolve for::
 ““How much can I affordHow much can I afford””

 ““How long to get my money backHow long to get my money back””

 ““Return on the investmentReturn on the investment””

Present Value = $30,000  (Build Compost Facility)

Payment = $6,000  (Net Income)

Interest Rate = 7%

Present Value  X  Amortization Factor (i, Yrs)  =  Payment
Amortization Factor (i, Yrs)  =  Payment /  Present Value

Amortization Factor (i, Yrs)  = $6,000 / $30,000  =  .200
See Amortization Chart at 7% and intersection .200  =  6.5 Years

How many years to break-even on my compost facility?

0.1460.1380.130.1220.1140.1070.0990.09218

0.1490.140.1320.1250.1170.110.1020.09517

0.1510.1430.1360.1280.120.1130.1060.09916

0.1550.1470.1390.1310.1240.1170.110.10315

0.1590.1510.1430.1360.1280.1210.1140.10814

0.1630.1560.1480.1410.1340.1270.1130.11313

0.1690.1610.1540.1470.140.1330.1260.11912

0.1760.1680.1610.1540.1470.140.1330.12711

0.1840.1770.170.1630.1560.1490.1420.13610

0.1950.1880.1810.1740.1670.160.1530.1479

0.2080.2010.1940.1870.1810.1740.1670.1618

0.2260.2190.2120.2050.1990.1920.1860.1797

0.250.2430.2360.230.2230.2160.210.2036

0.2840.2770.2710.2640.2570.250.2440.2375

0.3360.3290.3220.3150.3090.3020.2950.2894

0.4240.4160.4090.4020.3950.3880.3810.3743

0.5990.5920.5840.5760.5680.5610.5530.5452

131211109876YEARS

LIFE                                                         % INTEREST  RATE

PER $ OF INSTALLATION COST

AVERAGE ANNUAL COST TABLE

Present Value = $30,000  (Build Compost Facility)

Payment = $6,000  (Net Income)

Years  = 8

Present Value  X  Amortization Factor (i, Yrs)  =  Payment
Amortization Factor (i, Yrs)  =  Payment /  Present Value

Amortization Factor (i, Yrs)  = $6,000 / $30,000  =  .200
See Amortization Chart at 8 Yrs and intersection .200  =  12%

Return on investment (i%) on my compost facility?

0.1460.1380.130.1220.1140.1070.0990.09218

0.1490.140.1320.1250.1170.110.1020.09517

0.1510.1430.1360.1280.120.1130.1060.09916

0.1550.1470.1390.1310.1240.1170.110.10315

0.1590.1510.1430.1360.1280.1210.1140.10814

0.1630.1560.1480.1410.1340.1270.1130.11313

0.1690.1610.1540.1470.140.1330.1260.11912

0.1760.1680.1610.1540.1470.140.1330.12711

0.1840.1770.170.1630.1560.1490.1420.13610

0.1950.1880.1810.1740.1670.160.1530.1479

0.2080.2010.1940.1870.1810.1740.1670.1618

0.2260.2190.2120.2050.1990.1920.1860.1797

0.250.2430.2360.230.2230.2160.210.2036

0.2840.2770.2710.2640.2570.2500.2440.2375

0.3360.3290.3220.3150.3090.3020.2950.2894

0.4240.4160.4090.4020.3950.3880.3810.3743

0.5990.5920.5840.5760.5680.5610.5530.5452

131211109876YEARS

LIFE                                                         % INTEREST  RATE

PER $ OF INSTALLATION COST

AVERAGE ANNUAL COST TABLE
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Present Value = $30,000  (Build Compost Facility)

Interest Rate = 8%

Years  = 5

Present Value  X  Amortization Factor (i, Yrs)  =  Payment

Amortization Factor (8%, 5 Yrs)  = .250
$30,000  *  .250  =  $7,500/Year

Net income required ($/year) to pay off compost 
facility in 5 years at 8%?

Payment = $5,000

Interest Rate = 8%

Years  = 5

Present Value  X  Amortization Factor (i, Yrs)  =  Payment
Present Value  =  Payment / Amortization Factor (i, Yrs)

Amortization Factor (8%, 5 Yrs)  = .250
$5,000/Year  /  .250 =  $20,000

How much can I afford to spend today if my net 
income is $5,000/year, over 5 years at 8%?

Financial versus 
Economic 
Analysis

Financial Analysis vs. Economic AnalysisFinancial Analysis vs. Economic Analysis

Economic analysis:Economic analysis:

 Is it Profitable?Is it Profitable?

 Compare benefits & costs over the Compare benefits & costs over the project's lifeproject's life

Financial analysis:Financial analysis:

 Is it Affordable?Is it Affordable?

 Compare benefits & costs over the Compare benefits & costs over the loan periodloan period

-$5,000

-$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648 -$648

$5,791

$750 $750 $750 $750 $750 $750 $750 $750 $750 $750

-$6,000

-$4,000

-$2,000

$0

$2,000

$4,000

$6,000

$8,000

Years

D
o

lla
rs

-$5,000

-$1,155 -$1,155 -$1,155 -$1,155 -$1,155

$5,791

$750 $750 $750 $750 $750 $750 $750 $750 $750 $750

-$6,000

-$4,000

-$2,000

$0

$2,000

$4,000

$6,000

$8,000

Years

D
o

lla
rs

Economic Analysis: PV $5,000 = $648 Annual Cost  (10-Year, 5%) 

Financial Analysis: PV $5,000 = $1,155 Annual Cost  (5-Year, 5%) 

Interest and 
Annuity 
Tables

Interest and 
Annuity 
Tables
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Future Value of OneFuture Value of One

?

Time

Dollars

$

If I invest $100 to day, how much 
will I have in 20 Years at 4%?

2.191 * $100 = $219.10

Present Value of OnePresent Value of One

Time

Dollars

?

$

If I get $1,000 in 5-Years, what is 
that worth today at 6%?

.747 * $1,000 = $747.00

Future Value of an Annuity of OneFuture Value of an Annuity of One

Time

Dollars

?

$ $ $ $ $

If I invest $5,000 each year for 20 
years, how much will I have at 6%?

36.786 * $5,000 = $183,930

Amount of an Annuity for Future ValueAmount of an Annuity for Future Value

Time

Dollars
$

? ? ? ? ?

If I get $50,000 in 15 years, how much 
could I have received each year at 8%?

.037 * $50,000 = $1,850/Year

Present Value of Annuity of OnePresent Value of Annuity of One

Time

Dollars

?

$ $ $ $ $

If I get $2,500 each year for 10 years, 
what is that worth today at 10%?

6.145 * $2,500 = $15,362

Amount of Annuity for a Present ValueAmount of Annuity for a Present Value

Time

Dollars
$

? ????

If I get $100,000 today, how much can I spend 
each year for the next 20 years at 10%?

.102 * $100,000 = $10,200/Year
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Economic DataEconomic Data
It is more important to know It is more important to know ““wherewhere”” to get economic data, than to get economic data, than 

to to ““havehave”” economic data, economic data is only good economic data, economic data is only good ““todaytoday””

NRCS Economic Tools Website:

http://www.economics.nrcs.usda.gov/

State Information – Oregon:
Oregon State University Agricultural and Resource Economics Department 
Oregon Agricultural Enterprise Budgets 
Oregon Agricultural Information Network 
OSU Extension Service 
OSU Extension Service Agricultural Publications (Inc. Budgets) 
Oregon Department of Agriculture 
Oregon Agricultural Statistics Service - USDA 
NRCS Oregon 
NRCS Oregon Technical Resources 
NRCS Oregon Field Office Tech Guide 
NRCS Oregon Economics Page 
NRCS Economist: Sophia Glenn 
NRCS Program Cost Lists

The EndThe End

Class Exercise

Pasture Improvement

Brush Control $50/Acre

Reseed Pasture $65/Acre

Discount Rate 7%

Time Period 10 Years

Weed Control $15/Acre/Year

Forage Increase 3 AUMs/Acre/Year

Forage Value $12/AUM

Forage Quality Improvement

Migratory Spring Goose Habitat/Grazing

Reduced Erosion (2 Tons)

Water Quality Improvement

“T” Chart Example“T” Chart Example
PROBLEMS

Plant Productivity, 
Erosion, Profitability

SOLUTION
Pasture Seeding, Brush 

& Weed Control

NEGATIVE EFFECTS (Costs)POSITIVE EFFECTS (Benefits)

RESOURCE PROBLEMS:  CONSERVATION TREATMENT:

NAME – LOCATION – DATE –

SETTING –

CONSERVATION TREATMENT EFFECTS
INFORMATION

Class Exercise: “T” Chart

Goose Habitat Increases Trespassing

Brush Control    $50/Acre

Reseed Pasture  $65/Acre

$115/Acre 

7% Interest, 10 Years = .142 X $115 = $16.33

Annual Installation Cost = $16.33/Acre/Year

Weed Control                      $15.00/Acre/Year

Total Costs = $31.33/Acre/Year

Forage Quality Improvement
Reduced Erosion, 2 Tons/Acre 

Water Quality Improvement

Goose Habitat Improves Bird Watching

Forage Increase

3 AUMs Year X $12/AUM = $36/Ac/Year

Total Benefits = $36/Ac/Year

“-” NEGATIVE EFFECTS (Costs)“+” POSITIVE EFFECTS (Benefits)

RESOURCE PROBLEMS:
Plant Productivity, Erosion, Profitability

CONSERVATION TREATMENT:
Pasture Seeding, Brush & Weed Control

NAME – H. Gordon, Rocking Raindrop LOCATION – Aloha, Oregon DATE – 7/12/2004
CONSERVATION MANAGEMENT UNIT – Pasture, Willamette Valley, Oregon

CONSERVATION TREATMENT EFFECTS INFORMATION

“T” Chart


