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Enterprise budgets are useful, but they do have
limitations because they are restricted to one
enterprise. A partial budget is often the appro-
priate way to analyze changes involving interac-
tions between several enterprises.

Many of the day-to-day management deci-
sions made by farmers and ranchers are really
adjustments to, or fine-tuning of, an existing

CHAPTER OBJECTIVES
1. Discuss the purpose of a partial budget

2. Emphasize the many possible uses
of a partial budget

Ilustrate the format of a partial budget

4. Show what types of entries are made
on a partial budget

5. Note the importance of including only
changes in revenue and expenses on a
partial budget

6. Demonstrate the use of partial budgeting
with several examples

farm plan. Even the best farm plan will need
some occasional fine-tuning as changes occur
and new information becomes available. These
adjustment decisions often affect revenue and
expenses. A convenient and practical method
for analyzing the profit potential of these partial
changes in the overall whole-farm plan is the
use of a partial budget.
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214 ParT IV Budgeting for Greater Profit

USES OF A PARTIAL BUDGET

Examples of decisions that can be analyzed
with a partial budget are whether to increase
the size of, or to eliminate, a small herd of beef
cows, to own harvesting equipment or custom
hire harvesting, or to plant more barley and less
wheat. Most of these decisions could be evalu-
ated by comparing two whole-farm budgets, but
time and effort would be wasted collecting and
organizing information that will not change and
therefore does not affect the decision.

A partial budget provides a formal and
consistent method for calculating the expected
change in profit from a proposed change in the
farm business. It compares the profitability of
one alternative, typically what is being done
now, with a proposed change or new alternative.
Throughout the discussion of partial budget-
ing, the emphasis will be on change in revenue
and expenses. The final result is the expected
change in profit.

Designed to analyze relatively small
changes in the farm business, partial bud-
geting is really a form of marginal analysis.
Figure 12-1 illustrates this point by showing
how typical changes analyzed by partial budget-
ing relate to a production function, an isoquant,
and a production possibility curve. Assum-
ing that the current input/output combination
is point A, the production function in the first
panel of Figure 12-1 shows possible increases
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or decreases in that combination. Examples
would be using more or less fertilizer, irrigation
water, labor, or capital and analyzing the effects
on output, revenues, expenses, and profit.

The second panel shows possible move-
ments up or down an isoquant or different
combinations of two inputs to produce a given
amount of output. Possible changes in input
combinations can be analyzed easily with a
partial budget. Substituting larger machinery
for less labor would be an example. Another
typical use of a partial budget is to analyze the
change in profit from substituting more of one
enterprise for another. This adjustment is shown
in the third panel by possible movements up
or down the production possibility curve from
the current combination at point A. A fourth
general type of alternative adapted to partial
budget analysis is expanding or contracting one
or more enterprises. This would be illustrated
by moving to a higher or lower isoquant or a
higher or lower production possibility curve.

PARTIAL BUDGETING
PROCEDURE

Steps in the tactical decision-making process dis-
cussed in Chapter 2 included: identify and define
the problem, identify alternatives, collect data
and information, and analyze alternatives. Partial
budgeting fits this process, with one modification.
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Figure 12-1 Partial budgeting and marginal analysis.



It is capable of analyzing only two alternatives at
a time: the current situation and a single proposed
alternative. Several partial budgets can be used to
evaluate a number of alternatives. Identifying the
alternative to be analyzed before gathering any
information reduces the amount of information
needed. The only information required is changes
in costs and revenues if the proposed alternative
1s implemented. There is no need for information
on any other alternative or for information about
costs and revenue that will not be affected by the
proposed change.

The changes in costs and revenues needed
for a partial budget can be identified by consid-
ering the following four questions. They should
be answered on the basis of what would happen
if the proposed alternative was implemented.

1. What new or additional costs will be
incurred?

2. What current costs will be reduced or
eliminated?

3. What new or additional revenue will be
received?

4. What current revenue will be lost or
reduced?

For many problems, it will be easier to first
identify all physical changes that would result
if the alternative was adopted. These can then
be assigned a dollar value to use in the partial
budget.

THE PARTIAL BUDGET FORMAT

The answers to the preceding questions are
organized within one of the four categories
shown on the partial budget form in Table 12-1.
There are different partial budgeting forms, but
all have these four categories arranged in some
manner. For each category, only the changes are
included, not all costs or revenues.

Additional Costs

These are costs that do not exist at the current
time with the current plan. A proposed change
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may cause additional costs because of a new
or expanded enterprise that requires the pur-
chase of additional inputs. Other causes would
be increasing the current level of input use or
substituting more of one input for another for
an existing enterprise. Additional costs may be
either variable or fixed, because there will be
additional fixed costs whenever the proposed
alternative requires additional capital invest-
ment. These additional fixed costs would
include depreciation, interest (opportunity cost),
taxes, and insurance for a new depreciable asset.

Reduced Revenue

This is revenue currently being received but
that will be lost or reduced should the alterna-
tive be adopted. Revenue may be reduced if an
enterprise is eliminated or reduced in size, if the
change causes a reduction in yields or produc-
tion levels, or if the selling price will decrease.
Estimating reduced revenue requires careful
attention to information about yields, livestock
birth and growth rates, and output selling prices.

Additional Revenue

This is revenue to be received only if the alter-
native is adopted. It is not being received under
the current plan. Additional revenue can be
received if a new enterprise is added; if there is
an increase in the size of a current enterprise; or
if the change will cause yields, production lev-
els, or selling price to increase. As with reduced
revenue, accurate estimates of yields and prices
are important.

Reduced Costs

Reduced costs are those now being incurred
that would no longer exist under the alterna-
tive being considered. Cost reduction can result
from eliminating an enterprise, reducing the size
of an enterprise, reducing input use, substituting
more of one input for another, or being able to
purchase inputs at a lower price. Reduced costs
may be either fixed or variable. A reduction in
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TABLE 12-1 | Partial Budget Form

PARTIAL BUDGET

Alternative:

Additional Costs:

Reduced Revenue:

A. Total additional costs
and reduced revenue

[«’79

Net Change in Profit (B minus A)

Additional Revenue:

Reduced Costs:

B. Total additional revenue
and reduced costs

Box 12-1

It may seem strange to talk about computing
changes in fixed costs when Chapter 9 empha-
sized that fixed costs do not change. The ex-
planation is in the difference between short run
and long run. Fixed costs do not change in the
short run. However, analyzing the purchase or
sale of a capital asset is a long-run decision with

Can Fixed Costs Really ‘““Change”’?

respect to that asset, and fixed costs can change
from one time to another. Computing the fixed
costs that would exist at one time and those that
would exist at another after a purchase or sale
would indicate a difference. It is that difference,
or change, that should be included on a partial
budget.




fixed costs will occur if the proposed alternative
will reduce or eliminate the current investment
in machinery, equipment, breeding livestock,
land, or buildings.

The categories on the left-hand side of the
partial budget in Table 12-1 are the two that
reduce profit—additional costs and reduced rev-
enue. On the right-hand side of the budget are the
two categories that increase profit—additional
revenue and reduced costs. Entries on the two
sides of the form are summed and then com-
pared to find the net change in profit. If the
total of additional revenue and reduced costs
1s greater than the total of additional costs and
reduced revenue, then the net change in profit
will be positive and profit will increase by mak-
ing the change. In the opposite case, net change
in profit will be negative and profits would fall
if the change were made. Whenever opportu-
nity costs are included on a partial budget, the
result is the estimated change in “economic
profit.” This will not be the same as the change
in “accounting profit.”

PARTIAL BUDGETING EXAMPLES

Two examples will illustrate the procedure
and possible uses of partial budgeting. The
first is a relatively simple partial budget, which
examines the alternative already considered in
Chapter 11 in the third column of Table 11-6,
adding 100 cows to the example farm by rent-
ing 200 acres of pasture and converting 20 acres
of cropland to feed production. It is assumed
that the additional pasture can be rented for
$25.00 per acre. Gross returns per head of beef
cattle are $450 per head, as shown in Table 10-3,
the corresponding enterprise budget, and also in
Table 11-3. Variable costs per head would equal
$332, as shown in Table 11-3. Recall from
Chapter 11 that, because this farm has ample
operator and family labor, a variable cost for
labor is not included in the production expenses,
which is why variable costs are lower than in
the enterprise budget in Table 10-3.
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The additional costs of adding 100 beef
cows can be divided into fixed and variable costs.
Fixed costs would include an additional annual
interest charge of $3,750 on the additional cows
as well as $200 in additional bull depreciation.
Variable costs include the increased variable
costs of $33,200 (100 X $332) plus the pasture
rent of $5,000 ($25 X 200). No new labor needs
to be hired because the original farm plan had
surplus labor of 603 hours, enough to support
the additional beef cows.

The additional revenue from adding 100 beef
cows would total $45,000 (100 X $450). In
Table 12-2, this revenue is divided into that
received from cull cows, heifer calves, and steer
calves, following the format in the beef cattle
enterprise budget, Table 10-3.

The reduced revenue and reduced costs are
associated with the 20-acre reduction in plant-
ings of soybeans on Class B land. Gross revenue
and variable costs for this enterprise are shown
in Table 11-3, $315 and $253 per acre, respec-
tively. If the 20 acres are converted to feed pro-
duction, then the reduced revenue would equal
$6,300 (20 X $315). Reduced costs would total
$5,060 (20 < $253).

To complete the partial budget, the first
step 1s to sum additional costs and reduced rev-
enue. Together they total $48,450. Next, addi-
tional revenue and reduced costs are totaled.
Together these sum to $50,060. Finally, the sum
of total additional costs and reduced revenue is
subtracted from the total additional revenue and
reduced costs. In this example, the net change
in profit is $1,610, the same figure we derived
in the whole-farm budget format. Hence, the
change is slightly more profitable than the origi-
nal farm plan.

The example shown in Table 12-2 is very
simple and includes only broad categories of
costs and returns. A more detailed break down
may be useful for planning purposes. Also, to
be accurate, a partial budget should include an
interest charge on the variable costs. The inter-
est charge for the production costs is already
included in the $332 per acre figure used to
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TABLE 12-2

Partial Budget for Adding 100 Cows

PARTIAL BUDGET

Alternative: Add 100 beef cows on 200 acres rented land and convert 20 acres of cropland to feed production

Additional Costs:

Additional Revenue:

Fixed costs 10 cull cows 4900
Interest on cows/bulls $ 3,750 33 heifer calves 16,165
Bull depreciation 200 45 steer calves 23,935

Variable costs
Pasture rent 5,000
Production costs 33,200

Reduced Revenue: Reduced Costs:

Soybean sales, 20 acres 6,300 Soybean production costs, 20 acres 5,060

A. Total additional costs and B. Total additional revenue and
reduced revenue $48,450 reduced costs $50,060

$48,450
Net change in profit (B — A) $ 1,610

calculate the production costs, as shown in
Table 10-3. However an interest charge for the
money tied up in the pasture rent has not been
included. Assuming an interest rate of 5 percent
and that the rent is paid at the beginning of the
year, an additional annual interest charge of
$250 should probably be included for greater
accuracy.

A More Detailed Example

The second and more detailed example of a par-
tial budget is shown in Table 12-3. This partial
budget does not apply to our sample farm from
Chapter 11. Here it is assumed that a producer
is considering switching from dryland cotton to
irrigated cotton. This producer currently farms
500 acres of dryland cotton and would convert
the whole 500 acres. Irrigation equipment nec-
essary for the change would have an original
cost of $300,000, a salvage value of $50,000

and an expected economic useful life of 15 years.
Additional insurance for the machinery would
cost $600 per year.

The dryland cotton has a yield of 600 pounds
per acre. The irrigated cotton is expected to
have a yield of 800 pounds per acre. Fertilizer,
fuel and chemicals, and labor costs are expected
to increase with irrigation, as shown below.

Dryland Irrigated
Fertilizer $100/acre $120/acre
Fuel and chemicals $70/acre $100/acre
Labor $20/acre $30/acre

Cotton is expected to sell for $0.60 per pound,
regardless of whether it is dryland or irrigated.

The proposed change will cause additional
fixed costs as well as additional variable costs.
Depreciation on the equipment is calculated using
straight-line depreciation at $16,667 per year.
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TABLE 12-3 | Partial Budget for Converting Dryland Cotton to Irrigated Cotton

PARTIAL BUDGET
Alternative: Convert 500 acres of dryland cotton to irrigated cotton
Additional Costs: Reduced Costs:
Fixed costs Variable costs
Depreciation $ 16,667 Fertilizer $ 50,000
Interest 10,500 Fuel and chemicals 35,000
Insurance 600 Labor 10,000
Interest on variable costs 2,850
Variable costs
Fertilizer 60,000
Fuel and chemicals 50,000
Labor 15,000
Interest on variable costs 3,750
Reduced Revenue: Additional Revenue:
Dryland cotton production $180,000 Trrigated cotton production $240,000
500 acres X 600 1b. X $.60 500 acres X 800 Ib. X $0.60
A. Total additional costs B. Total additional revenue
and reduced revenue $336,517 and reduced costs $337,850
$336,517
Net change in profit (B — A) $ 1,333

Average annual interest is estimated using the
formula presented in Chapter 9:

(Original Cost + Salvage Value)
2

Using an assumed 6 percent interest rate,
fixed interest on the irrigation equipment comes
out to $10,500 per year. The insurance costs are
also fixed costs and are included in that section
of the partial budget.

Additional variable costs include the cost
of fertilizer, fuel and chemicals, and labor.
Interest on variable costs is calculated on half
their total value, times the assumed interest rate
of 6 percent. Interest is only calculated on half of

the production costs because they are assumed to
be incurred for 6 months. Other variable costs of
production are assumed not to change and hence
are not included in the partial budget.

The reduced revenue would result from
the loss of the sale of dryland cotton. There are
500 acres multiplied by 600 pounds per acre mul-
tiplied by $0.60 per pound for a total of $180,000
in reduced revenue. The sum of additional costs
and reduced revenue equals $336,517.

Additional revenue will be received
from the sale of the irrigated cotton. A total of
$240,000 in additional revenue results from mul-
tiplying the 500 acres by the yield of 800 pounds
per acre and by the price of $0.60 per pound.
Reduced costs are calculated for fertilizer, fuel
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and chemicals, and labor on the dryland acres.
As before, a variable mterest charge is calculated
on half the total of these costs multiplied by an
assumed 6 percent interest rate.

The sum of additional revenue and reduced
costs is $337,850. From this total, the sum of
additional costs and reduced revenue, $336,517,
is subtracted to find the expected net change in
profit of $1,333. Because the difference is posi-
tive, the proposed change would increase profit.

FacTORS TO CONSIDER WHEN
CoMPUTING CHANGES IN
REVENUE AND COSTS

In addition to the usual problem of acquiring
good information and data, there are several
other potential problems when doing a partial
budget. The first is nonproportional changes in
costs and revenue. This problem will occur more
often with costs, but it is possible for revenues.
Assume the proposed change is a 20 percent
increase (decrease) in the size of an enterprise.
It would be easy to take the totals for each exist-
ing expense and revenue and assume that each
will be 20 percent higher (lower). This could be
wrong for two reasons. Fixed costs would not
change unless the 20 percent change caused
an increase or decrease in capital investment.
Many relatively small changes will not. Even
variable costs may not change proportionally.
For example, adding 20 cows to an existing beef
or dairy herd of 100 cows will increase labor
requirements but probably by something less
than 20 percent. Also, as we saw in Table 12-2,
if there 1s an unused resource, such as labor, an
enterprise can be expanded up to a point with
no increase in the associated cash cost of that
resource. Economies and diseconomies of size
must be considered when estimating cost and
revenue changes.

Opportunity costs are other easily over-
looked items. They should be included on a
partial budget to permit a fair comparison of
the alternatives. This is particularly important if

the difference in capital or labor requirements is
large. Additional variable costs represent capital
that could be invested elsewhere, so opportu-
nity cost on them should be included as another
additional cost. The reverse of this argument
holds true for reduced variable costs, so an
opportunity cost on these should be included as
a reduced cost. Opportunity cost on any addi-
tional capital investment becomes part of addi-
tional fixed costs and likewise should be a part
of reduced fixed costs if the capital investment
will be reduced.

Opportunity cost on the farm operator’s
labor may also be needed on a partial budget.
However, several things should be considered
when estimating this opportunity cost. Is there
really an opportunity cost for using additional
labor if it 1s currently unused? Free or leisure
time would be given up, and there may be an
opportunity cost on this time. Alternatively,
the farm operator may desire some minimum
return before using any excess labor in a new
alternative. The same question exists in reverse
if the alternative will reduce labor require-
ments. Is there a productive use for an addi-
tional 50 or 100 hours of labor, or will it just
be additional leisure time? What will it earn
in the alternative use, or what is the value of
an additional hour of leisure time? Answers to
these questions help determine the appropriate
opportunity cost of operator labor on a partial
budget. ‘

Another consideration is the unit of change
used in the partial budget. Is the budget based
on changes in total farm revenue and expenses
or is it for one acre or one head of livestock?
In other words, is the unit the whole farm or
some smaller unit? Some alternatives can be
analyzed either way if they have a common
physical unit such as acres. Others where the
alternative involves both changes in acres of
crops and head of livestock have no common
unit of measurement. They must be budgeted
on a whole farm basis. Budgeting on a whole
farm basis is always the safer method to pre-
vent any confusion about the budgeting unit.



SENSITIVITY ANALYSIS

It is often difficult to estimate the average prices
and yields needed in a partial budget. Estimation
18 particularly difficult if the budget projects well
into the future. Yet, the accuracy of the analysis
and of the resulting decision directly depends on
these values. A sensitivity analysis of the bud-
get can provide some additional information on
just how dependent the results are on the prices
and yields used.

~ Sensitivity analysis consists of doing the
budget computations several times, each with
a different set of prices or yields. The results
show how sensitive the estimated change in

profit is to changes in these values. One way

to perform a basic sensitivity analysis is to use
low, average, and high prices each in a differ-
ent partial budget. The same could be done for
low, average, and high yields if appropriate.
A comparison of the results will show how
sensitive the expected change in profit is to
price or yield variation. This will provide the
manager with some idea of the risk involved in
the proposed change.

Another way to do sensitivity analysis
would be to look at prices that, for example, are
10, 20, and 30 percent higher and lower than the
expected average price. Using this method, one
of the prices may result in an expected change
in profit of somewhere near zero, meaning it is
close to the break-even price. For some types
of partial budgeting problems it is possible to
compute the break-even price or yield directly,
which simplifies the calculations. Once a break-
even value is calculated the manager can decide
if the future price or yield is more likely to be
above or below that value. This information can
help make the final decision.

The example m Table 12-3 can be used to
illustrate sensitivity analysis. The key figure in
this problem is the expected yield of the irrigated
cotton. Current dryland yields are known, and
information on the cost of the irrigation equipment
can be obtained fairly easily. We would expect
higher irrigated cotton yields to favor purchasing
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the equipment and vice versa. For example, an
expected irrigated cotton yield of 700 pounds per
acre rather than 800 pounds per acre would lower
additional revenue by $30,000, making the net
change in profit a negative $28,667.

The break-even irrigated cotton yield is the
value that makes the net change in profit equal
to zero. This requires a reduction of $1,333 in
additional revenue. Therefore, an irrigated yield
of around 796 pounds per acre is the break-even
value. Any irrigated yield higher than this value
would make it profitable to convert to irrigated
production.

In a similar fashion, sensitivity analysis
for the price of cotton could be developed.
Higher prices would favor conversion to irri-
gated production, and vice versa. If the cot-
ton price falls below $0.587, irrigated cotton
production would be less profitable than dry-
land, given the assumptions about yields and
equipment costs.

Sensitivity analysis and break-even calcula-
tions can also be done on the budget in Table 12-2,
but it is more difficult because of the greater num-
ber of prices and yields. However, it can be done
by holding all price and yield values constant but
the one of most interest. For example, if all live-
stock prices were held constant, break-even soy-
bean prices or yields could be computed.

The budget indicates that the value of
the soybean production (either from price or
yield) must increase $1,610, or $80.50 per acre,
before the net change in profit would become
zero. If price is assumed to be $7.50 per bushel,
yields would need to be around 53 bushels
per acre or higher for the change to increased
beef cow production to be unprofitable. With
an assumed yield of 42 bushels per acre, price
would need to rise to around $9.42 per bushel
for the change to be unprofitable.

Performing a sensitivity analysis and com-
puting break-even values can require numerous
calculations. However, a partial budget is rela-
tively easy to set up on a computer spreadsheet.
Once this is done, it is quick and easy to change
a value and observe the result.
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LIMITATIONS OF PARTIAL
BUDGETING

Partial budgets are easy to use, require minimal
data, and are readily adaptable to many types of
management decisions. However, partial bud-
geting does have some limitations. It can only
compare the present management plan with one
alternative at a time. This requires many bud-
gets when there are many alternatives to con-
sider. Partial budgeting can still be used in this
situation but it can be time consuming.

The data in partial budgets are expected
average annual changes in economic reve-
nue and expenses. While an alternative may
increase profit based on average changes there
are other factors to consider when the changes
are not constant from year to year. An example
would be the planting of an orchard or other
crop where no revenue is expected for several
years and then expected to increase annually
for several years before reaching a maximum
level. Though it may be a profitable alterna-
tive based on average annual values, it may
be difficult to meet the crop expenses in the
early years and to make any loan payments.
In other words, the cash shortage in the early
years is not reflected in the partial budget.
Any type of change requiring a large capital
investment and revenues that vary over time
should be analyzed by more detailed procedures
that should include a cash flow projection. (See
Chapters 13 and 17.)

A partial budget should include appropri-
ate opportunity costs to account for all eco-
nomic costs. However, they are not included as
accounting costs so the expected change in net
profit shown on a partial budget should not be
interpreted as expected change in accounting
profit. The expected change in net profit must
be adjusted for any opportunity costs included

in its calculation to find the expected change in
accounting profit.

FINAL CONSIDERATIONS

The partial budget in Table 12-3 can be used to
illustrate two additional factors to be consid-
ered in the decision. Before adopting a proposed
change that appears to increase profit, any addi-
tional risk and capital requirements should be
carefully evaluated. If risk is measured in terms
of annual variability in profit, is the profit from
the irrigated acreage more or less variable than
the profit from the nonirrigated acres? Irriga-
tion should reduce the yield variability, but the
increased costs make the producer more vulner-
able to price downturns. The decision maker
must evaluate the potential effects of additional
risk on the financial stability of the business.
Is the additional average profit worth the addi-
tional risk or variability of profit? Chapter 15
discusses risk in more detail.

Purchasing irrigation equipment will
require an additional capital investment. Is the
capital for acquiring the equipment available or
can it be borrowed? If it is borrowed, how will
this affect the financial structure of the busi-

- ness, risk, cash flow requirements, and repay-

ment ability? Will this additional investment
cause a capital shortage in some other part of
the business? These questions need to be evalu-
ated carefully before making the final decision
to adopt the change. A profitable change may
not be adopted if the increase in profit is rela-
tively small, it increases risk, or an additional
capital investment is required. Potential changes
requiring additional capital investment can also
be analyzed other ways. See Chapter 17 for cap-
ital budgeting and other more comprehensive
investment analysis methods.
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SUMMARY

A partial budget is an extremely useful type of budget. It can be used to analyze many of the com-
mon, everyday problems and opportunities that confront the farm and ranch manager. Partial budgets
are intended to analyze the profitability of proposed changes in the operation of the business where
the change affects only part of the farm plan or organization. The current situation is compared to the
expected situation after implementing a proposed change.

Data requirements are rather small, because only changes in costs and revenues are included on
a partial budget. The sum of additional costs and reduced revenue is subtracted from the sum of ad-
ditional revenue and reduced costs to find the estimated change in profit. A positive result indicates
that the proposed change would increase profit. However, any additional risk and capital require-
ments should be considered before making the final decision.

QUESTIONS FOR REVIEW AND FURTHER THOUGHT-

1. Will partial budgets ever contain some fixed ownership costs? If yes, give an example of a partial budget that
might contain some fixed ownership costs.

2. List the types of changes that would appear in a partial budget for determining the profitability of participating
in a government farm program. The program requires that 10 percent of your crop land be left idle in exchange
for a lump-sum payment.

3. Why are changes in opportunity costs included in partial budgets?

4. Assume that a proposed change would reduce labor requirements by 200 hours. If this was the farm operator’s
labor rather than hired hourly labor, would you include a reduced cost for labor? What factors would determine
the value to use?

5. True or false and explain. Partial budgeting can be used to develop a whole-farm plan.

6. Besides additional profit, what other factors should a farm operator take into account when evaluating a
proposed change?
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