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Analyzing business 
adjustments: 
partiai-farm budgeting 

BartEleveld 

This is one module of the 
Business Management in Agri- 
culture series and is intended to 
be used with its corresponding 
videotape. The script may vary 
from the actual videotape text. 

Bart Eleveld is an associate professor of agricultural and 
resource economics at Oregon State University and a farm 
management Extension specialist He has written several 
Extension publications on farm financial analysis, 
management, and planning, and is director of the Western 
Farm Management Extension Committee's summer 
workshop in farm management. 

Eleveld was an assistant professor at the University of 
Illinois and a research associate with the Texas Real Estate 
Research Center at Texas A&M University. 

Bom in the Netherlands, he holds a Ph.D. in agricultural 
economics from Texas A&M University and a master's 
degree in agricultural economics from Washington State 
University. 

Purpose 
The purpose of this module is to help you: 
1. know when to use partial budgeting rather than 

whole-farm budgeting to analyze the impact of 
changes in a farm or ranch business, 

2. practice categorizing information and setting up a 
partial budget analysis, 

3. learn how to decide which costs and returns should 
be included in a partial budget, 

4. become familiar with estimating the costs of owning 
and operating machinery and equipment, 

5. learn how to distinguish between the profitability 
impact and the liquidity impact of proposed business 
changes in a partial budget, and 

6. learn how to analyze the risk of proposed 
alternatives in a partial budget through: 
a. qualitative assessments, 
b. a sensitivity analysis on prices and costs, and 
c. a break-even analysis on important variables. 

Videotape script 
By Bart Eleveld 

In many cases, changes you might consider making in 
your operation are small relative to the overall business. 
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That is, there are large parts of your fann or ranch that won't 
be affected by a potential change. Doesn't it make sense, 
then, to use a budgeting technique that considers only the 
costs and letums that will be affected by the proposed 
change? As useful as whole-farm budgeting is, we don't 
want to have to use this comprehensive tool when a simpler, 
quicker and equally appropriate analysis will do. 

That*s what partial budgeting is all about If s a way of 
analyzing business adjustments that involve only a small part 
of the fanning operation. A note of caution: If die potential 
change will impact several or most phases of the business, 
use a whole-farm budget The danger of overlooking 
important variables may outweigh the savings in time and 
effort associated with using a simpler budgeting technique. 
Paiticulady with a weak or marginal business, a whole-form 
approach may give a better picture of a farm's financial 
position after a change is made. 

When to use partial budgeting 
What kind of changes might best be analyzed with a 

partial budget? You might use a partial budget when you 
want to analyze: 

1. substituting one crop for another when only a small 
portion of your acreage is involved, or when both 
crops have roughly the same machinery and labor 
requirements, 

2. adding 10 or 20 cows to a 100-cow, beef cow-calf 
herd, 

3. buying, rather than leasing or custom-hiring, 
machinery, 

4. adopting a new production practice, or 
5. participating in a government program. 
This list should give you an idea of the type of changes 

that can be analyzed with a partial budget We're looking at 
small or incremental changes, not major farm or ranch 
reorganizations. 

Evaluation criteria 
The first tiling you must decide when constructing a 

budget whether it's a whole-farm or partial budget is what 
financial criterion you will use to evaluate the change. This 
goes back to the goals and objectives Dr. Gessaman referred 
to in a previous video. You should use the same criterion 
you would use in a financial analysis to answer the question, 
"Where am I now?" Budgeting will help answer the 
question, "Where do I want to be?" 

Historically, profitability has been the most widely used 
criterion in fann budgeting. We will continue to emphasize 
profitability. However, liquidity, or cash flow, has become 
increasingly important in light of the financial crisis in 

USE PARTIAL 
BUDGETING WHEN: 

1. Substituting one crop 
for another 

2. Adding livestock to an 
existing herd 

3. Buying vs. leasing 
or custom-hiring 
machinery 

4. Adopting a new practice 
5. Participating in 

government programs 
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ADD'S SUB'S 

Added 
returns 

Reduced 
costs 

Added 
costs 

Reduced 
returns 

agriculture. As a result, well expand the scope of our 
budgeting analysis to include cash flow implications of 
business changes. 

Finally, since agricultural production is such a risky 
undertaking, well talk about how to evaluate the risk of 
proposed changes. 

Partial budget components 
When you're preparing a partial budget, you need a way 

of organizing data that will minimize the chances of 
overlooking some variable or counting a variable twice. Ask 
yourself, "What are the possible overall impacts of making a 
change in my business?" The change can either improve 
your financial situation (measured in terms of profits, cash 
flow or some other criterion) or it can hurt your financial 
positioa 

For tiie moment, let's talk about profits or net income. 
Later we can consider liquidity and risk. We'll set up a 
simple ledger or T account where, on the left, we record 
income-increasing impacts, or "goods," and on the right, we 
record income-decreasing impacts, or "bads." Well call the 
goods "additions" and the bads "subtractions." Obviously, 
for a change to be desirable, additions must outweigh 
subtractions. 

Looking at the additions side first, how could you 
increase your income with a business change? The first 
possibility is that the change could result in new or additional 
returns that you would not otherwise receive. The second 
possibility is that the change could help reduce or eliminate 
costs. You would need to add these two effects together to 
evaluate total income-increasing effects. 

On the subtractions side, income could be decreased in 
two ways. First, you could encounter new or increased 
costs as a result of the change. Second, you might have to 
give up or reduce returns from what you were doing before 
the proposed change. For example, you might have to give 
up one enterprise in order to expand another. 

In many situations, some of these categories (added 
returns, reduced costs, added costs, reduced returns) won't 
apply to your situation. However, I think it is always a 
good idea to evaluate all four possibilities, so that impacts 
arent overlooked or counted twice. 

One of the more difficult aspects of partial budgeting is 
deciding which costs and returns will be affected by a 
proposed business change and which will remain 
unchanged. Remember that the main reason for using a 
partial budget is so you don't concern yourself with costs 
and returns that aren't affected. Let's look at Exercise 2, 
which describes some proposed fanning changes and asks 
you to identify and categorize the four income effects. 
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Max Profit's problem 
Now that you're more familiar with categorizing the 

financial impacts of business changes, lefs analyze an 
example in detail. 

Suppose a fanner named Max Profit has been custom- 
hiring a self-propelled swather to harvest his hay. He is 
now considering purchasing a new machine that will be 
operated by a hired laborer. 

Max has 250 acres of hay from which he gets an average 
of three cuttings per year. He has been paying $14 per acre 
per cutting for the custom work. If he uses his own 
machinery, the additional labor will cost $5.50 per hour. 

The 14-foot swather can be purchased for $29,500. It 
would have an estimated useful life of eight years, with a 
salvage value of $7,000. It would be financed with an 
$8,850 down payment and a $20,650 loan that would be 
repaid with three equal, annual installments of $8,895. The 
interest rate on the loan would be 14%. Max is in the 23% 
marginal tax bracket (In other words, 23% is the tax rate 
Max would pay on any change in taxable income resulting 
from buying the machine.) 

Is it profitable? 
How will this investment affect profitability? (See p. 12, 

Case example 1.) On the additions side, under "added 
returns," we acknowledge the possibility that, with his own 
swather. Max might improve timing of harvest and therefore 
see an increase in hay quantity or quality. 

On the other hand, keep in mind that if Max has trouble 
getting work done on time, there could be a decrease in hay 
quality or quantity. Lefs leave a question mark in our 
analysis. Under "reduced costs," Max will save the custom 
fee of $10,500 per year. Total additions or income- 
increasing effects, then, are $ 10,500 per year. 

On the subtractions side, under "added costs," are the 
costs of owning and operating a machine. Well have to find 
a way to estimate the average annual cost of owning and 
operating the swather over its useful life. To remember the 
components of these costs, think of the acronym DIRTI, 
which stands for depreciation, interest, repairs, taxes and 
insurance. If a shelter (S) must be built for the new 
machine, we add another letter, which makes the acronym 
DIRTIS. 

Lefs look more closely at the added costs on the 
subtractions side. First the "D" for depreciation. 

To calculate average depreciation expense over the 
machine's life, we subtract the salvage value ($7,000) from 
the purchase cost ($29,500) and divide by the years of 
useful life (eight) for an annual cost of $2,812. 

DIRTI COSTS 

Depreciation 
Interest 
Repairs 
Taxes 
Insurance 
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In any given year, actual tax depreciation could be more 
or less than that depending on the depreciation method Max 
uses. But since we are trying to detennine the average 
annual expense during the life of the machine, well stick 
with $2,812. 

If Max has his capital tied up in this swather, he will 
forego other opportunities for investing that money. For that 
reason, we'll calculate an interest cost, or "I" in our 
acronym, for using these funds for the swather. In general, 
we call this type of expense an opportunity cost: the income 
you could make from the best available similar-risk 
alternative. An opportunity cost is a very real cost that 
should be considered before an investment can truly be 
considered profitable. 

To calculate the interest opportunity cost, we first 
detennine the average value of the investment (AVI) over its 
useful life and then multiply by an annual interest rate. 
Usually, we assume the machine wears out at a more or less 
constant rate, so the average value is a simple average of its 
beginning ($29,500) and ending ($7,000) values, or 
$18,250. 

What interest rate should we use? One rule of thumb is 
to use the prevailing rate of interest on farm loans for similar 
assets, in this case 14%, giving us an annual interest cost of 
$2,555. 

The next item in our acronym is "R" for repairs. Total 
repairs over the life of the machine are usually estimated as a 
percentage of the purchase price. For more information on 
estimating repair costs, see the Agricultural Engineers 
Yearbook, referred to in the references. Also, your local 
Extension service may have publications on estimating 
machinery ownership and operating costs. In this example, 
we estimate repair costs to average $1,324 per year. 

Some states assess property taxes on personal property, 
such as machinery and equipment, while others do not 
Virtually all localities assess property taxes on land, 
buildings and other pennanent real estate improvements. 

Insurance against casualty loss or damage, the second 
"I" in the acronym, is another cost of owning machinery. In 
this example we combine property tax and insurance with 
shelter costs, which are also commonly calculated as a 
percentage of the average value of the investment All three 
costs can be estimated by multiplying die average value of 
the investment ($18,250) times a rate per dollar of 
investment, in this case 5.3%, for a total of $967. 

Fixed and variable costs 
All the costs mentioned so far (with the exception of 

repairs) are usually regarded as fixed costs, costs that are 
not affected by how much the machine is used or even 
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whether the machine is used. Once the machine is 
purchased, the fixed costs are "sunk." Total fixed costs can 
be represented on a graph by a horizontal line that does not 
change with amount of machinery use. You can reduce or 
"spread out" this fixed cost, expressed on a per hour basis, 
by using the machine more hours. 

Variable costs, on the other hand, are costs that do 
change with, and are proportional to, machine use. The total 
variable cost line on a graph climbs more or less 
continuously as annual use increases. 

On a cost per hour, or average variable cost basis, 
however, cost stays pretty much constant as you increase 
use. Thus you can't spread out variable costs by using a 
machine more. Fuel and labor expenses are deteimined by 
the number of hours a machine is used. 

Repair costs fall in between variable and fixed 
categories, since some amount of physical deterioration 
would occur, and maintenance is necessary to keep a 
machine serviceable, even if the machine is never used. 
Obviously, repairs and maintenance costs increase as 
machine use increases. 

A digression on the relevance of fixed and variable costs 
in decision-making is in order here. In an ongoing 
investment, fixed costs are not considered in deciding 
whether to continue the enterprise or not Lef s say, for 
example, you have already purchased a machine. Fixed 
costs are "water over the dam" in that case. As long as 
returns exceed variable costs, you are better off continuing to 
use the machine rather than quitting, even if fixed costs are 
not recovered, and the enterprise is unprofitable in total If 
you cant make a profit, minimizing losses is the next best 
altemative. 

When doing a partial budget for a new investment, 
however, you must consider all costs - both fixed and 
variable. If you haven't purchased that machine yet, fixed 
costs (depredation, interest, taxes, insurance and shelter) 
havent been expended yet and are, in a sense, still variable 
at that point Only if you expect to recover all costs should 
you go ahead with the purchase. 

In the category of variable costs are fuel, lubrication and 
labor expenses. In our swather example, fuel costs are 
estimated at .2 hrVacre X 250 acres X three cuttings X 4.8 
gaL/hr. X $1.10/gaL X 1.1, which equals $871. 

The 1.1 factor is used to estimate lubrication costs at 
10% of fuel costs. Hired labor cost is .22 hryacre X 250 
acres X three cuttings X $5.50/hr., which equals $907. 

Even if Max were using his own unpaid labor, it would 
be appropriate to include a charge for it if his labor was 
being diverted fiom some alternative use. (For more detailed 
information on how to estimate labor and fuel expenses for 

FIXED COST 

Cost that is not affected by 
how much a machine is 
used. 

VARIABLE COST 

Cost that is proportional to 
how much a machine is 
used. 
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many different kinds of machinery and equipment, refer to 
the Agricultural Engineers Yearbooks and machinery cost 
bulletins published by the Extension service.) 

Reviewing the added costs on the subtractions side, we 
have depreciation, $2,812; interest, $2,555; repairs, $1,324; 
taxes, insurance and shelter, $967; fuel and lubricants, $871; 
and hired labor, $907; for a total of $9,436. 

In this example, we have no items under the category of 
reduced returns (unless Max expects to do a worse job of 
harvesting than the custom operator). Total subtractions, or 
income-reducing effects, therefore, are $9,436. 

We can now assess the overall profitability of the 
proposed change. Total additions ($10,500) minus total 
subtractions ($9,436) leaves an increase of $1,064 if Max 
buys die swather. But that is before income taxes are 
subtracted. Max will only realize 77% of the before-tax 
profit (1 - .23 marginal tax rate), or $819. 

Since we have included a charge for all resources except 
management, the $819 increased income should be thought 
of as compensation to the operator for management and 
additional financial risk. 

Is $819 enough to make the investment worthwhile? 
That"s a question only Max can answer in light of alternative 
uses of his time and money, and his feelings about risk. 

Liquidity impacts 
In addition to detennining whether an investment will be 

profitable, you should figure out whether enough cash will 
be generated to cover financial obligations in a timely 
manner. Remember that Max's loan had to be paid off in 
three years. But the profitability analysis showed that the 
machine had a useful life of eight years. 

We will now modify the partial budget to look only at 
cash returns and expenses (Case example 2, p. 14). A 
"liquidity" column will be added to die original column of 
figures, which we will label "profits." 

On the additions side, all entries are the same. All 
reduced costs and additional returns are cash. On the 
subtractions side, however, we see some differences. First, 
depreciation is not a cash expense. Depreciation is a way of 
expensing an investment over its useful life. Thus we enter 
a zero in the liquidity column. 

For interest expense, instead of using the opportunity 
cost of having your capital tied up, you should deteimine the 
actual cash interest expense for the loan on the machine. 
Total payments on the loan add up to $26,683. Subtracting 
the original loan principal of $20,650 leaves a total of 
$6,033 interest that will be paid on the loan. Dividing by 
three (years) gives an average annual cash interest expense 
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of $2,011 over the three-year life of the loan. All other 
expenses in the subtractions column are cash expenses and 
are therefore the same as the figures in the profitability 
analysis. Total cash subtractions add up to $6,080. 

One important cash requirement we have not included is 
the need to pay the principal on the loan. Since principal 
payments are not considered a business expense, they were 
not included in the profitability analysis. 

What we can do now is calculate how much cash will be 
available to pay the loan principal, and how many years it 
will take to retire the debt 

Cash available will be $10,500 (cash additions) minus 
$6,080 (cash subtractions) minus the income tax increase 
that arises from this investment Income tax is equal to 
$1,064 (the increase in before-tax profits) times the marginal 
tax rate (23%), or $245. So there will be $4,175 of after-tax 
cash generated per year to pay off the principal on the loaa 

With a loan principal of $20,650, and $4,175 available 
each year to pay off the loan, it will take 4.9 years to retire 
the principal Remember that the term of the loan is for three 
years. That means that evoi though the investment appears 
profitable, it will drain cash from other parts of the business 
until the loan is paid off. Max might be able to use this 
information to negotiate a five-year loan repayment period, 
but this would increase total interest costs. 

Risk impacts 
Max should also address the question of how this 

investment would affect bis risk position. Some questions 
to think about include: 

1. Will harvesting with his own machinery and hired 
labor cause labor shortages at critical times? Will 
that affect returns in other enteiprises? 

2. Could the additional loan damage his liquidity or 
solvency position enough to endanger Max's ability 
to borrow operating capital? 

3. In a bad year, will the additional debt load force him 
closer to defaulting on other loan payments? 

Another way to study the risk of an investment or 
business change is to perform a sensitivity analysis on some 
of the variables that determine financial performance. For 
example, we could change some of the prices or costs in the 
partial budget and see what happens to the outcome. 
Obviously, if the budget was computerized, this would be 
much easier. 

Break-even analysis 
Another way to address risk is to do a break-even 

analysis (Case example 3, p. 15). This is done by 
computing the value of an important variable which makes 

POSSIBLE RISK 
IMPACTS OF 
INVESTMENT 

• Labor shortages at 
critical times? 

• Decreased liquidity, 
solvency and ability 
to borrow? 

• Increased probability 
of default and 
foreclosure? 
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LIMITATIONS OF 
PARTIAL BUDGETING 

• Compares only two 
alternatives 

• Garbage in, garbage out 
• Time value of money not 

considered 
• Costs and returns not 

affected by change 
are not considered 

the investment or business change a break-even propositioa 
Then we need only ask whether the variable is likely to be 
more or less than the break-even value. Making that 
judgment reduces the risk as compared to assuming a single 
value for the variable. Let's do a break-even analysis for the 
acreage at which profits from custom-hiring and ownership 
areequaL 

In order to set up a break-even problem, we must 
construct an equation where the costs of one alternative are 
equal to the costs of the other alternative and then solve 
algebraically for the unknown variable. In our example, we 
want the ownership and operation cost per acre to be equal to 
the custom rate per acre. We will solve for the number of 
acres for which this is true. 

Ownership and operation costs per acre consist of total 
fixed costs (TFC) divided by acreage plus variable cost per 
acre, or average variable cost (AVQ. The custom rate (CR) 
is $14 per acre. You'll recall from our earlier example that 
TFC consist of depreciation ($2,812), interest ($2,555) and 
property tax, insurance and shelter ($967). So TFC equals 
$6,334. Remember, these costs do not change with the 
number of acres harvested. 

Total variable costs (TVC) are proportional to acreage, 
and in our budget, are based on 250 acres harvested three 
times, or 750 acres. We need to calculate variable costs on a 
per acre basis. You'll recall that total variable costs included 
fuel and lubricants ($871), repairs ($1,324) and labor 
($907), for a total of $3,102.  Dividing by 750 acres gives 
an AVC of $4.14 per acre. 

We can now take our break-even equation and solve for 
the number of acres. First, subtract AVC from each side of 
the equation. Next, divide both sides by TFC. Now invert 
both sides. Break-even acreage equals TFC ($6,334) 
divided by the difference between the custom rate ($14) and 
AVC per acre ($4.14). In our example, the break-even 
acreage is 642 acres, or 214 acres cut three times. 

If Max intends to harvest more than 214 acres three times 
annually, ownership is more profitable. Custom-hiring is 
more profitable at fewer than 214 acres three times annually. 
Exercise 4 contains problems which ask you to find the 
break-even custom rate and the break-even purchase price 
for the swather. 

Partial budgeting limitations 
Partial budgeting and the break-even analysis are 

extremely useful and flexible business analysis tools that can 
be applied in a variety of situations. Several limitations of 
partial budgeting should be noted, however. First, a partial 
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budget compares only two alternatives. To ensure that you 
are choosing the profit-maximizing alternative, you must 
budget all feasible possibilities. 

Second, remember the computer programmer's favorite 
acronym-GIGO, which stands for garbage in, garbage out 
The answers you obtain from partial budgeting are no better 
than the information used in the analysis. 

Third, as presented here, partial budgeting does not 
account for the time value of money. Immediate 
expenditures are more costly than postponed ones, and 
immediate receipts are more valuable than future receipts. 

Finally, costs and returns that are not affected by a 
proposed change are not included in a partial budget If it 
becomes too difficult to determine what is and what is not 
going to be affected by a proposed change, it might be more 
appropriate to use whole-fann budgeting. 

You will find with experience that budgeting is almost as 
much art as science. Used correctly, it will reward you with 
a better understanding of your business. 
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Case example 1 

Max Profit's swather: assessing profitability 

Additions Subtractions 

Added returns: 
Timely harvest 
More and better hay 

Added costs: 
Costs of owning and operating a machine 

Fixed costs: 
Depreciations 

purchase cost - salvage value _ 
useful life of machine 

$29,500 - $7,000 = 
8 

Interest = 
average value of investment (AVI) X 

annual interest rate 

$2,812 

AVT = purchase cost + salvage value _ 
2 

AVT = $29,500 + $7,000 = p* 7™ 
2 

$18,250 X. 14 = 
Repairs = % of purchase price 

$29,500X4.48% = 
Taxes, insurance, shelter = % of AVI 

$18,250X5.3% = 

2,555 

1,324 

967 

Variable costs: 
Fuel/lube 

.2 hr/ac. X 250 ac. X 3 cuttings X 
4.8 gaL/hr. X $1.10/gaL X 
1.1 Cube is 10% of fuel costs) = 871 

Reduced costs: 
Custom fees 

250 ac. X 3 cuttings X 
$14/ac. = 

TOTAL ADDITIONS 
$10,500 
$10,500 

Hired labor 
.22 hr./ac. X 250 ac. X 
3 cuttings X $5.50/hr. = 

Reduced returns: 

TOTAL 
TOTAL SUBTRACTIONS 

907 
$9,436 

0 
$ 9,436 
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Financial analysis 

Total additions $10,500 
Total subtractions 9,436 
Beforc-tax profit $ 1,064 
Tax rate (1-.23) X   .77 
Operator compensation $    819 

for management/risk 
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Case example 2 

Max Profit's swather: assessing liquidity 

i Additions Subtractions 

Added returns: 
Quality hay 

Profits liquidity 

? 
Added costs: 
Depreciation 

Prgfit5 J 

$2,812 

-iquflity 

 * 

TOTAL ? ? 
Interest 

Repairs 

2,555 

1,324 

$2,011 ** 

1,324 

Taxes, insurance, 
shelter 967 967 

Fuel/lube 871 871 

Labor 
TOTAL 

907 
$9,436 

9Q7 
$6,080 

Reduced costs: 
Custom fee n&m m2QQ 

Reduced returns: 

TOTAL msoQ $10,500 TOTAL 0 0 

TOTAL ADDITIONS $10,500 $10,500 TOTAL SUB'S $9,436 $6,080 

* Depreciation is not a cash expense. 
** Total loan value ($26,683) - original loan principal ($20,650) = $6,033 interest 

Interest ($6,033) + years (3) = $2,011. 

Total cash additions 
Less total cash subtractions 

Less taxes (1,064 X .23) 
After-tax cash 

$10,500 
6,Q8Q 

$ 4,420 
-   24? 

$ 4,175 

Loan principal 
After-tax cash 

$20-650 
$4,175 

= 4.9 years to retire loan principal 
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Case example 3 

Break-even analysis 

Ownership and operation cost (OOQ = custom rate (CR)/acre 
OOC =        TFC      + AVC = CR 

Acre (AC) Acre (AC) 

TFC = Depreciation + interest + taxes, insurance and shelter 

TFC = $2,812 + $2,555 + $967 = $6,334 

AVC = Total variable costs _ Fuel and lube, repairs and labor 
Acres Acres 

AVC = $871 + $1,324 + $907   _  $3,102  _ $4^4 
250 Acres X 3 cuttings 750 

Solving for the variable - acres (AO 
TTC   + AVC = CR 
AC 

HC  + AVC - AVC = CR - AVC (Subtract AVC fiom both sides) 
AC 

TFC   _   CR - AVC        (AVCs cancel out on left side) 
AC 

TFC 
AC    =  CR - AVC       (Divide both sides by TFQ 
TFC TFC 

_  CR - AVC      (TFCs cancel out on left side) 
AC TFC 

AC    =      TFC (Invert both sides) 
CR - AVC 

AC    =      $6334 (Substitute figures and solve for acres) 
$14-$4.14 

AC    =   $6'334    =642 + 3 (cuttings) = 214 acres 
$9.86 
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Exercise 1 

Video questions 

Indicate whether each of the following statements is tme (T) or false (F). 

T     F       1.   Partial budgeting is used when you're only interested in how costs, not returns, will 
change. 

T     F       2.   If a proposed change will affect most or several farm or ranch enterprises, you might be 
well advised to use a whole-farm approach instead of partial budgeting. 

T     F       3.   You should always use profit as the bottom line, or decision criterion, in a partial budget to 
determine whether a proposed change is desirable. 

T     F       4.   If a partial budget shows the net effect of a change to be positive, the proposed change 
should be adopted. 

T     F       5.   A partial budget includes only those costs and returns that will be affected by the proposed 
business change. 

T     F       6.   Since fixed costs do not change with die amount a machine is used, they do not need to be 
considered in a partial budget 

TFT.   Choosing to adopt a change that looks favorable in a partial-budget analysis guarantees that 
you have selected a profit-maximizing adjustment to your business. 

T     F       8.   Favorable impacts of a proposed change include reduced costs and reduced returns. 

T     F       9.   In budgeting terms, "additions" are the good results of a change while "subtractions" are the 
bad results. 

T     F     10.   You are considering changing from custom-hiring a no-till drill to buying one. This change 
would lend itself well to partial budgeting. 

T     F      11.   Ownership costs (as opposed to operating costs) for machinery, equipment or buildings 
include depreciation, interest, repairs, taxes, insurance, shelter, fuel, labor and repairs. 

T     F      12.   Total operating costs of machinery and equipment generally increase proportionally with the 
amount of use. 

T     F     13.   Fixed costs per hour of machine use decrease as the machine is used more. 
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14. Annual machineiy depreciation is calculated by dividing purchase price by the number of 
years the machine is expected to last 

15. Opportunity cost is the amount that could be earned in the best available alternative with 
similar risk. 

16. Assuming no costs or returns have been overlooked, a proposed change that looks 
profitable in a partial-budget analysis is sure to help the cash flow position of a farm. 

17. Break-even analysis determines the point at which two alternatives will be equally 
profitable. 

18. Principal payments on a loan are a business expense that must be included in detennining 
whether a change is profitable. 

19. One way of gauging the risk of a proposed business change is to vary prices, costs and/or 
yields within a reasonable range and recalculate the results. 

20. When you calculate the break-even acreage between owning and custom-hiring a machine, 
it means neither alternative is profitable at that particular acreage. 
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Exercise 2 

Identifying impacts of changes 

For each of the following exercises, set up a simple "T" account with additions on the left and 
subtractions on the right (see example). Identify and list the possible financial impacts. Do not quantify or 
calculate them at this time. 

Example: 
Additions Subtractions 

Added returns: Added costs: 

Reduced costs: Reduced returns: 

1. Adding a farrow-to-finish hog enterprise 

Farmer Z. (Zeb) Mays raises com and soybeans and is trying to decide whether to add 60 (farrow-to- 
finish) litters of hogs to his farm operation. He has no livestock now. The hogs will require about 100 bu. 
of com per litter as well as $225 of other feed supplements. Non-feed cash costs will amount to $50 per 
litter. Depreciation and interest on the investment in breeding animals and facilities will be $90 per litter. 
The necessary labor is available, but Zeb will have to give up a part-time job at which he earns $3,000 per 
year. Six acres of productive land will be needed for the hog lots which would otherwise return $120/ac. 
above variable costs. Gross returns for the market hogs are estimated at $800 per litter. 

2. Contracting lima beans 

Fanner Andy Bean is deciding whether to grow 40 acres of lima beans under contract to a local canning 
factory for $100/ac. Limas would replace soybeans in the crop rotadoa Hie canning factory would 
provide all seed, insecticides and spray materials, and would harvest the limas with a custom crew. Andy 
normally seeds soybeans at 1-1/2 bu./ac. at $7/bu., uses Amiben at $14/ac. and harvests his own soybeans. 
Operating costs for the combine are $6/ac. He normally harvests 45 bu./ac. and sells the beans for 
$5.50/bu. Since the limas would be custom-harvested, Andy could custom-harvest 40 acres of his 
neighbor's soybeans at $15/ac. 
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Exercise 3 

Quantifying impacts of changes 

For each of the following exercises, set up a simple "T" account with additions on the left and 
subtractions on the right (See example in Exercise 2.) Perform a partial-budget analysis to determine the 
change in after-tax profit from making the proposed change. Examine whether consideration of only cash 
transactions would change the results. And calculate how many years it would take (with the added cash 
flow) to retire the increased debt 

1.   No-till drill investment 

Fanner "Lucky" Breakman's no-till drill broke down last year during planting, and the machinery repair 
shop told him it was worn out He had to hire his neighbors to custom-plant the rest of his wheat Lucky 
plans to retire in three years, so he is not crazy about the idea of buying a new drill but will do so if it turns 
out to be the best option. The neighbors are willing to continue custom-planting Lucky's 1,200 acres of 
wheat for $32/ac. until he retires. With custom-drilling. Lucky figures he will lose an average of $5 worth 
of wheat per acre because timing of planting is not optimal. If he buys the drill, it will be pulled by a tractor 
he already owns. Information for calculating machinery costs is as follows: 

Drill: 

Tractor 

Purchase price: $110,000 
Useful life: 3 years (until Lucky's retirement) 
Salvage value: $80,000 
Loan information: $20,000 down payment 

$90,000 loan at 12% per year 
5 equal annual payments of $24,967, 

but will pay off $42,195 loan balance 
at end of third year. 

Property tax, insurance 
and shelter. 4.8% of AVI 

Operating costs: $5.15/ac. 
Income tax: Lucky is in the 23% marginal tax brack 

Fuel and oil: $2,500 
Repairs $1,300 
Labor 8ac./hr.X1.2X$7/hr. 
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2.   Remodeling a building for hogs 

Mr. D. Bird invested in a poultry facility five years ago, but the loss of a market for his eggs forced him 
to drop the enterprise three years later with no prospects for reestablishing it He invested $70,000 in the 
poultry building when it was constructed. He expected it to have a useful life of 15 years with no salvage 
value. The building was financed with a $63,000 loan at 14% interest, with 10 equal annual installments of 
$12,078. Mr. Bird figured his opportunity interest cost at 11%, insurance at 1%, and taxes at 1% of the 
average value of the investment. 

Mr. Bird also feeds hogs on his farm and now wants to use the poultry facility in his hog-feeding 
enterprise. He can convert the building to a 500-head confinement feeding facility for $30,000. After 
remodeling, the facility will have a 15-year life with no salvage value. His opportunity interest rate (11%), 
insurance rate (1%) and property tax rate (1%) will be the same as they were when the poultry facility was 
originally built Annual repair costs will be $200. The remodeling will be completely debt-financed with a 
12% loan, resulting in 10 equal annual payments of $5,310. He is in a 25% marginal tax bracket 

Costs and returns for feeding the hogs are expected to be as follows: 

501b. feeder pigs $52/head 
Com 10 bu./head 
Concentrates $16/head 
Veterinary med. expenses. 

electricity, etc. $4/head 
Market hogs at 225 lb. $54/cwt 

The com fed to the hogs would otherwise have been sold at $2.50/bu. Mr. Bird will feed two groups of 
hogs (1,000 pigs total) per year. He will account for an expected 3% death loss by adjusting sales 
appropriately. Manure fiom the hog operation will be spread on com ground and will replace fertilizer at a 
rate of $.20 per bushel of com fed to the hogs. Mr. Bird figures he and his wife will be able to do all the 
work, but they will both have to give up part-time jobs, which net them a total of $5,000 per year. 
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Exercise 4 

Break-even analysis 

A break-even analysis in the videotape shows one way to address risk. In that example, Max Profit (a 
hypothetical fanner) is interested in knowing the acreage at which profits from custom-hiring and ownership 
are equal. It turned out to be 642 acres or 214 acres cut three times. This might be called the "break-even 
acreage." Other applications of the break-even analysis might include: 

1. Break-even custom rate 

In the example budget for Max Profit, the custom fee is the only item on the additions side of the T 
account The subtractions side shows only ownership and operation costs. Therefore, it will be simple to 
find a custom fee which will make custom work equal to ownership and operation costs. We set up the 
break-even equation so that custom woik = owneiship + operation costs: 

250 acres X 3 cuttings X custom rate = cost of owning and operating swather 

750 X custom rate = $9,436 (from the subtractions side of our example T account) 

Custom rate = $9,346 = $12-58 
750 

If the custom-hire rate exceeds $ 12.58, it is more profitable to buy the swather. If the custom-hire rate 
is less than this figure, it is better to custom-hire. 

2. Break-even purchase price 

You would expect that in most investment decisions, the price of the asset (in this case, a swather) 
would be an important variable affecting the outcome. In a partial budget purchase price enters into so 
many of the calculations that it is not easy to separate it out for a break-even equatioa It can be approxi- 
mated by recognizing that fixed costs - depreciation, interest, property taxes, insurance and shelter - are all 
calculated as a function of the purdiase cost* We can estimate what percentage annual, total fixed costs are 
of the assumed purchase price. Let's call this %FC. 

* The approximation is exact if you assume that die salvage value also varies proportionately with the 
purchase price. For example, if the break-even purchase price turns out to be 105% of the initial, assumed 
purchase price, then the break-even salvage value would also be 105% of the initial assumed salvage value. 
Alternatively, we could say the approximation is exact if we assume that the salvage value is always a 
constant percent of the purchase price. 
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%'PQ=       fixed costs  
assumed purchase price 

= depr. + interest + property tax, insurance and shelter 
assumed purchase price 

= $2,812 + $2,555 4- $967 
$29,500 

= $ 6,334 ^ 2147 
$29^00 

Now, if we multiply %FC by the unknown or break-even purchase price (PP), and then add total 
variable costs (TVC), we can set up the break-even equation. On the left side of the equation, we have total 
annual fixed costs (%FC X PP) plus total annual variable costs (TVC) equal to total annual custom charge 
(TCH) on the right side: 

(%FC X PP) + TVC = TCH 

Subtract TVC fiom both sides: 

%FCXPP = TCH-TVC 

Divide by %FC to solve for the unknown purchase price (PP), which is our break-even variable: 

PP=TCH-TVC 
%FC 

Using the values from our case study: 

TCH = 250 ac. X 3 cuttings X $14 = $10,500 

TVC = fuel and lubr. + repairs + labor 
= $871 +$1,324+$907 
= $ 3,102 

pji    = $10,500 -$3,102 
.2147 

= $34,457 

The producer could pay as much as $34,457 for the swather and still increase before-tax profit. If the. 
price is any higher, custom-hiring will be more profitable. 
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Answer key 1 

Video questions 

Indicate whether each of the following statements is true (T) or false (F). 

T     £       1.   Partial budgeting is used when you're only interested in how costs, not returns, will 
change. 

Comment: False. It is called partial budgeting because only the costs and 
returns that will change for a small part of a farm business are considered. 

JF        2. If a proposed change will affect most or several farm or ranch enterprises, you might be 
well advised to use a whole-faim approach instead of partial budgeting. 

Comment: True. When things get too complicated to keep track of them in a 
partial budget, do a whole-farm budget instead. 

T     £        3. You should always use profit as the bottom line, or decision criterion, in a partial budget to 
detennine whether a proposed change is desirable. 

Comment: False. Cash flow or risk may be equally important criteria in a 
family's goals and objectives. 

T     £        4. If a partial budget shows the net effect of a change to be positive, the proposed change 
should be adopted. 

Comment: False. Other alternatives may be more positive. Only the decision 
maker can say if the benefit warrants making the change, since risk may 
increase, and there may be other alternatives not included in the budget. 

IF        5. A partial budget includes only those costs and returns that will be affected by the proposed 
business change. 

T     £        6. Since fixed costs do not change with the amount a machine is used, they do not need to be 
considered in a partial budget 

Comment: False. Fixed costs are still avoidable before an investment is made, 
and should be considered before purchasing. 
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T     £        7. Choosing to adopt a change that looks favorable in a partial budget analysis guarantees that 
you have selected a profit-maximizing adjustment to your business. 

Comment: False. A partial budget only compares two alternatives. This 
statement is true only if all feasible alternatives have been compared in 
several partial budgets. 

T     £        8. Favorable impacts of a proposed change indude reduced costs and reduced returns. 

Comment: False. Favorable impacts include reduced costs and increased 
returns, both of which can increase income. 

JF        9. In budgeting terms, "additions" are the good results of a change while "subtractions" are the 
bad results. 

X     F     10.   You are considering dianging from custom-hiring a no-till drill to buying one. This change 
would lend itself well to partial budgeting. 

T     £     11.   Ownership costs (as opposed to operating costs) for machinery, equipment or buildings, 
include depredation, interest, repairs, taxes, insurance, shelter, fuel, labor and repairs. 

Comment: False. Fuel, labor and most repairs are operating, not ownership costs. 

X     F      12.   Total operating costs of machinery and equipment generally increase proportionally with the 
amount of use. 

X     F      13.   Fixed costs per hour of machine use decrease as the machine is used more. 

Comment: True. Since total fixed costs are constant, they can be "spread out" 
over more hours. 

T     £     14.   Annual machinery depreciation is calculated by dividing its purchase price by the number of 
years the machine is expected to last 

Comment: False. Depredation equals price minus salvage value, divided by 
years of life. 

I     F      15.   Opportunity cost is the amount that could be earned in the best available alternative with 
similar risk. 

T     £     16.   Assuming no costs or returns have been overlooked, a proposed change that looks 
profitable in a partial-budget analysis is sure to hdp the cash flow position of a farm. 

Comment: False. Some costs and returns in a profitability analysis (such as 
depredation) are not considered cash costs and are not induded in cash 
flow. On the other hand, some cash outlays associated with a business 
change (such as loan prindpal repayments) are not induded in profitability 
calculations since they are not considered business expenses. Therefore, a 
change could appear profitable and yet have negative cash flow 
implications. On the other hand, the change could show good cash flow 
but still not be profitable. 
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17. Break-even analysis determines the point at which two alternatives will be equally 
profitable. 

18. Principal payments on a loan are a business expense that must be included in determining 
whether a change is profitable. 

Comment: False. Depredation is the business expense that covers the cost of 
buying durable capital. Loan principal must be paid for out of profits, plus 
depredation, since depredation is not a cadi, out-of-pocket, expense. 

19. One way of gauging the risk of a proposed business diange is to vary prices, costs and/or 
yields within a reasonable range and recalculate the results. 

20. When you calculate the break-even acreage between owning and custom-hiring a machine, 
it means neither alternative is profitable at that particular acreage. 

Comment: False. It means both alternatives are equally profitable - or 
unprofitable — at that particular acreage. 
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Answer key 2 

Identifying impacts of changes 

1.   Adding a farrow-to-finish hog enterprise 

Additions: 
Added returns: 

Gross sales proceeds from the hogs 
Reduced costs: 

None 

Subtractions: 
Added costs: 

Depredation and interest on breeding animals and facilities 
Increased property tax and insurance 
Repairs and maintenance of facilities 
Feed supplements 
Non-feed cash costs for hogs 

Reduced returns: 
Com fed to hogs that would otherwise have been sold 
Net return from the land taken out of production for the hog facilities 
Lost income from the part-time job given up 

2.   Contracting lima beans 

Additions: 
Added returns: 

Contract payment from the canning factory for growing the lima beans 
Custom fee of $15/ac. for harvesting neighbor's soybeans 

Reduced costs: 
(Do not include the operating costs for the combine, since these costs do not change as a 

result of the proposal.) 
Seed and herbicide that would have been used for soybeans 

Subtractions: 
Added costs: 

None (assuming the limas require the same machinery operations as do soybeans) 
Reduced returns: 

Sale of soybeans given up when limas are raised instead 
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Answer key 3 

Quantifying impacts of changes 

1.   No-till drill investment 

Additions Subtractions 

Added returns: 
Saved wheat yield 

$5XU00ac. 

Profits Liauiditv 

$ 6,000   $ 6,000 

Added costs: 
Depreciation 

$110,000-$80,000 
3yis. 

Interest 
$110,000 + $80,000 x 1? 

2 

Profits Liquiditv 

$10,000 

11,400 

($24,967X3 
+ $42,195 - $90,000) 

3yrs. 
Oper. cost on drill 

$5.15 X 1,200 ac. 6,180 

$9,032 

6,180 

Prop, tax, ins., and shelter 
($110,000+ $80,000) x fU8 

2 
Tractor fuel and oil 
Tractor repairs 
Hired labor 

U00 ac. x 1.7 X $7/hr 
8ac./hr. 

4,560 4,560 

2,500 
1,300 

1,260 

2,500 
1,300 

1,260 

Reduced costs: 
Oistom charge 

$32 X U00 ac. 38.400 38,400 

Reduced returns: 
TOTAL 0 0 

TOTAL ADDITIONS: $44,400 $44,400 TOTAL SUBTRACTIONS: $37,200 $24,832 

Financial analysis 

1. Change in annual before-tax profit: $44,400 ADD's - $37,200 SUB's 
2. Change in annual after-tax profit: $7,200 X (1 - .23) 
3. Cash available for annual retirement of principal: ($44,400 - $24,832) - ($7,200 X .23) 
4. Yeare to recover debt: $90,000 loan - $42,195 princ. payoff 

$17,912 

$ 7,200 
5,544 

17,912 
2.67 yre. 
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2. Remodeling a building for hogs 

Additions Subtractions 
Profits  Uquitfty Profits UquicJity 

Added returns: 
Sale of hogs 

(1,000 X.97 
X 225 lb. X $.54)        $117,855  $117,855 

Added costs: 
Depreciation on remodel 

$30,000 
15 yr. 

$2,000 — 

Interest 
$30,000 + 0 Y ii 

9 
1,650 

(10 yr. X $5,310) - $30,000 
10 yr. 

$2,310 

Taxes and insurance 
$30,000 + 0 x.02 

2 
300 300 

Repairs 200 200 

Feeder pigs purchased 
1,000 X $52 52,000 52,000 

Concentrates 
1,000 X $16 16,000 16,000 

Vet med., elect, etc. 
1,000 X $4 4,000 4,000 

Reduced costs: 
Fertilizer savings 

from manure 
$.20 X 10 bu. X 1,000       2,000       IQQQ 

Reduced returns: 
Com fed to hogs, not sold 

10 bu.X 1,000 
X $2.50/bu. 25,000 25,000 

Part-time jobs given up 5.000 5,000 

TOTAL ADDITIONS:       $119,855  $119,855 TOTAL SUBTRACTIONS: $106,150 $104,810 

Financial analysis 

1. Change in annual before-tax profit: 
2. Change in annual after-tax profit: 
3. Cash available for annual retirement 

of principal 
4. Years to recover debt 

$119,855 additions - $106,150 subtractions 
$13,705 X (1 - .25) 

[($119,855 - $104,810) - ($13,705 X .25)] 
$30,000 loan 

$11,619 

$13,705 
10,279 

11,619 

2.58 yrs. 
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