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—CONOMIC ANALYSIS OF FARM CHANG
UDING THE PARTIAL BUDGE

Alcido Elenor Wander!

Abstract

Many changes proposed by a manager on a farm affect only part of the business,
Using the partial budget only those costs and incomes that change with a proposed
business adjustment nced to be considered. Partial budget can be used to analyzce many
practical farm management problems, such as substituti ng crop and livestock cnterprises,
Ehangiﬂg input levels or types of inputs, changing the sizc of enterpriscs in the business

and buying new or used machinery, equipment, builc'lings and facilities.
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Resumo

Muitas das modificacées propostas por um administrador em uma empresa rural
afetam somente parte das atividades desenvolvidas. Usando-se o mctodo do orcamento
parcial somente os custos ¢ beneficios que se alteram em funcio das modificacies
propostas precisam ser consideradas. O orcamento parcial pode ser usado para analisar
diversos problemas praticos de administracio rural, tais como substituicao de culturas
¢ criagoces, alteragdo dos tipos e niveis de emprego de insumos, ampliacio ou reducio de
atividades dentro da empresa rural ¢ aquisi¢ao de maquinas ¢ implementos, construcocs

rurais ¢ outras facilidades novas ou usadas.

Palavras-chave: orcamento parcial, alteracdo de atividade agropecuaria, analisc
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[ntroduction

geron a farm affcct f.;ml}-’ part of the business.

Therefore, a complete farm budget in not needed to determine the profitability of these

Many changes proposed by a mana

specific changes in the operation of the farm. The farmer analyzes only those costs and
incomes that change with a proposed business adjustment. He can accomplish this in an
organized fashion by using the partial budgct, which means that only the relevant costs
and incomes arc included in the analysis. He can use the partial budget to analyze many
practical farm management problems, such as substituting crop and livestock enterprises,
changing input levels or types of inputs, changing the size of enterprises in the business
and buying new or used machinery, equipment, buildings and facilitics. |

This paper discusses the partial budget as a tool to determine the profitability of

|:-r<::-pc:~sctd changﬁs in the operation of a farm business.

What is Partial Budgct and of which components does it consist?

The partial budget (PB) analysis is best adapted to small changes that we consider
in the business. If we analyze two alternatives, the analysis doesnot determine that these
two arc the most desirable enterprises for the farm. The budget only indicates that the
change willincrease, decrease ornot change onnetincome. We then separate the positive
and negative effects and list them in different sections of the PB (Lessley, eral., 19913,

The PB measures the positive and negative effects of a change in the business. The
left side of PB shows the positive effects on netincome including additional income and
reduced costs. To counterbalance this positive effect, the right side includes reduced
income and additional costs or the negative cffects of the proposed change.

The PB has four categorical parts: additional income, reduced costs, reduced

income and additional costs (Lessley, et al., 1991).
Reduced costs

If soybeans replace maize in the proposal, the expenses associated with not
planting maizcarc reduced costs (Devillet, etal., 1981). Reduced costsare cither variable
or fixed. If we no longer use or if we use less of a variable input like fertilizer, we reduce
[ertilizer costs. We may be able to reduce the appropriate fixed costs of depreciation,
interest on average value, some repairs, taxes and insurance, if there is a reduction or
climination of investments in land, buildings, equipment, machinery, fences or breeding
animals. In some cases, we cannot reduce costs for buildings, fences and other fixed
items, since the business will be stuck with them. This can also be true of labor when the

change require lesslabor, but the supply if'fixed with operator and full time salavied help.
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It labor time is reduced and thereisa productive use for this labor, we would record the
labor value as an additional income.

Total additional income and reduced costs have the same positive effect on nef
Income.

Reduced income

A propmsed r:hangr: in the farm opcration may reduce our farm income because

of changes in production practices — enterprises being eliminated, reduced in size or
output. Forexample, if we decide to reduce or climinate maize and increase the cultivated

arca of soybeans, we would record the reduced income from maize in this section of the

PB.

Additional costs

This portion of our PB includes any new costs associated with a proposed change,
These costs can be fixed on variable, If we add a new crop or livestock enterprise to our
business, calculate and include under additional costs variable cost items, such as sced,
tertilizer, lime, fuel and oil, rent, hired labor, feed, veterinary services and medicine. We
may also need additional investments for land, machinery, equipment, buildings, fences
or breeding animals. Annual fixed costs, such as depreciation, interest on average value,
somerepairs, taxesand insurance, fall into this category. Ifan assethas a useful life of more
than 1 year, prorate this investment over its useful life. If we can make a change withou
additional investments of more labor, do not enter these as additional cost,

Total reduced income and total additional costs have the same negative ¢ (feot on
net mecome,

Net income

Calculate the effect of the proposcd a::hangc on net income l;:-)r comparing the suim
ol additional income and reduced costs with the sum of reduced income and additional
costs, [ the additional income and reduced costs are grcater than the reduced income and

reduced costs we will have an increase in net income. While the increase in net income

1 positive, we should also compare the size of the net income increase with additional

labor, investment and risk associated with the |?}rn|3e:}.k;v{1 change.
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How could the Partial Budget be Used?
This scction discusses two sample problems that could be solved using the PB.
Substituting One Enterprise for Another

Assume that we have been planning our cropping program for next year and that
we can grow maize or soybeans with existing equipment on the farm. After checking all
available price information, we predict that soybean prices will be more favorable than
maize prices for the coming year. Consequently, we want to consider reducing maize
cultivated area by 10 hectares and planting this land in soybeans. We will need to analyze
maize and soybean costs, yields, prices, labor requirements and the like. For cxample,
we project maize yield to be 80 sacks’ per hectare, harvest price tobe RS11 per sack, and
cash costs for sced, fertilizer, lime, herbicide, fuel and oil to be R§ 770 per hectare. Maize
labor requirements are 20 hours per hectare and must be hired at RS2 per hour. For
soybeans, our estimates include a yield of 40 sacks per hectare at an estimated price of
R$16 per sack with cash costs for seed, fertilizer, lime, herbicide, fucl and oil at R§44-2
per hectare. The labor requirements for soybeans are 15 hours per hectare and must be
hired at RS2 per hour.

Now, we are ready to put the above numbersintoa PB form for the analysis (table
1). Additional income will be the 40 sacks of soybeans x R$16 per sack x 10 hectares,
of R$6.400. Reduced costs will be those associated with decreasing our maize production
by 10 hectares, or R$8,100, calculated as follows: [(10 hectares x R8770 per hectare)
+ (10 hectares x 20 hours of labor x RS2 per hour)]. The additional income and reduced
costs represent the positive (left) side of the change and amount to RS 14,500.

The negative side of the change will include the reduced income from 10 hectares
of maize x 80 sacks per hectare x a price of R$11 per sack, or R$8,800, along with
increased cash costs for the soybeans of (10 hectares x R§442 per hectare) + (15 hours
ol labor x RS2 per hour of labor x 10 hectares), or R$4,720. The negative aspects add
up to R$ 13,520 for the change. When we subtract the negative side from the positive side
in the PB, there is an increase in net income of R$980 to the operation. In short, the net
pain of growing 10 additional hectares of soybeans and fewer hectares of maize is R§98
per hectare (R$980 10 hectares). With this substantial increase in income, we should

make the c:hangc as long as risk and other non-monectary factors are negligiblc.

“A IM:,: wq-l}lllnnj-l (i) | i
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N What happens if our estimates on yiclds and prices are off? By dividing the
ditference of R$98 per hectare by the soybean price of R$16 per sack (RS98 R Hkl 6=

6.125 sacks), we sce a decrease of only 6.125 sacks per hectare in soybean yield, which

would cause us to be indifferent j > j |
ferent to making the change in the operation. Similarly, by

dividing the RS98 by 40 sacks of soybeans per hectare (R$98 40 = R$2.45), wescea
decrease in the price of soybeans of only R82.45 per sack (from R$16.00 to R§13.55
per sack), which would cause us to reconsider our decision to change the crop enterprise.

We car » > is for v int i
an do the same analysis for maize. The point is, we calculated an increase in net

income but after further analysis, we see that small changes in yield or price would lead

us to continue prmducing maize.

Table 1: Partial Budoetfora fn i :
E igetiorafarm business to analyze maize andso wbean production

1'_; _1.- o 1 e e S x — =
roposed chan_gt. Should we g eplace 10 hectares of maize with 10 hectares ol sovheans? [

Positive ellccts :

i s r':'llb et Value Negative ellects —
T e e e e e e —
10 hectares of sovb i 4[] k .-‘] Fi o i eduiced Jﬂﬁ;@ﬂ?ﬁfﬁﬁgigiéﬁﬁif%—*}iiﬁﬂfﬂiiﬁ’-?;-ﬂ-:

ctare sovbeans x sackshectare TR peas s

x R§16/sack T e 10 heetares of maize x 80 sacks/hectare x

X sack : '

‘;i‘ VT | == R56,400 RS11/sack [Re8 ROD

- . : Z 3= | ]

.:MT::L il itlonal income RS& 400 Fotal ridiead ine .

B re AR e g TTTT— ] recauced income

Redveedoastes 0 s o R36,849
SmewmeNesEEAR UG e Al ease o 0 ;
10 hectares of maize x R5770 cost/hectare i 10 hectares of m?l; ];\ :};EH = 5

: - sovbeans x K3
: . RE‘TJGD t.::::sl‘fhuctaru Rsd 420
10 hectares of maize x 20 hours/hectare x 10 hecraresolsouls |5 b
ctares ol sovbeans x 15

K52/ hour ; "
e | R§400 hours/hectare x R$2/ hour RS 300

otal reduced costy : pov = .
e — _ == RS 8,100 I'otal additional costs 4190

l'otal additional incomie and reduced costs N e

e m Total reduced income and additional costy
t1l AIRC) RS 14,500 (TRIAC)
Change in net income: (TAIRC — TRIAC) - o

Source: Own caleulation based on (Daniel, [n.a.]) and (Audsley, 1989).

13,544
"+ RSIR0

[t the above proposal should require additional picce of cquipment, we wald

IHILT]LI{IL‘- the annual fixed costs ag additional costs. For t'}ml'n[}h', it the change s made, an
N . e o, - ; ¥ > 50
additional investment would have to be made in cquipment and would amount o

R$5,000. Since the equipment would have a useful life of more than | year, the R§5,000
initial cost must be prorated over the useful life of the cquipment to determine lhl"lllll'llllll
charged cach year, According to I.rr;Hiv:,r and Holik the DIRTT- 61
Lo prorate the cost of investment overits uscful life and lor calcul

ownership (Lessley and Holik, 1987);

In'm'wlnrv can be uned

dlillH ||Ii‘lll|lt't contm ol

i paben, tasen and Insuranoe
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Depreciation: (Original cost —salvage value) useful life

Interest on average value: Average value x interest rate [average value is (original cost + salvage value) 2

Repairs: Buildings: Replacement cost x 1 to 2 percent; Machinery: Cost x 3 to S percent (only
fixed cost portion should be induded here.)

Taxes: Buildings: Assessed value x tax rate; Equipment and livestock: Not taxed in Brazl

[nsurance: Buildings: Replacement cost or present value x 1 percent; Equipment: Average value
x 1 percent

The annual fixed cost for the RS5,000 investment is calculated as follows:

epreciation: (R$5,000 - RS1,000) 8 years = R3500
Interest on average value: %
ag R$5,0004+R$1,000 12=R$360
2
Repairs: RS5,000 x 0,03 =Rs150
Taxes: Persoral property not taxed in Brazil = RS0
Insurance: RS$3,000 x 0.01 =Rs30
Total annual cost RS1,040

The RS§1,040 would be included in additional costs and would turn the net
difference from RS$980 down to negative value of — RS60. This negative net income
change tells us to look more closely at yields, prices and costs before we make a decision
to replace 10 hectares of maize with 10 hectares of soybeans.

[t the change will cnable us to sell a piece of equipment not needed in the change,
the above process would be reversed. That is, we would recover some capital from the
sale (less any taxes paid), which we could investin some other activity for an annual return
(investment x interest rate) that we would list as an additional income. Also, we would

no longer incur depreciation, fixed repairs, taxes and insurance on the sold item. We

would list these as reduced costs.

Custom Hiring Or Owning a Combine

Based on the model of Audsley (Audsley, 1989), we use an example of a middle
large farm of the Central Region of the Brazilian State Rio Grande do Sul (Wander, in
press). On this farm we grow 50 hectares of maize that we have custom harvested for
RS 165 per hectare (RS55 per hour x 3 hours per hectare). We want to know if it would
be more economical to buy a combine and harvest the maize on our own. We shop around
and find a used combine we can buy for R§50,000. The dealer states that it will harvest
(). 33 hectares per hour and that the combine consumes 15 liters of fuel per hour. The
price of tuel is R$0.63 per liter. We know that oil and lubricant expenses run about 15

percent of fuel costs, and the going rate for skilled operator labor is R$2.50 per hour.

With the above information, we calculate fixed and variable costs for the combince

and compare them with the custom cost nf‘bhnrvmt_illg maize. Additional costs will be the

DIRTT-S for the combine, plus variable costs for fuel | oil and Tubricants, repaivs and hired
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labor. Using the DIRTI-5 method, enter the fixed costs plus variable costsin the PB under
additional costs (table 2).

There is no reduced income from the proposed change. Cmnsequcntl}r, we put
nonc under this section in the PR

We decide that owning a combine would allow for a more L‘imely and efficient
harvest, and estimate that this would result in harvesting 5 more sacks of maize perhectare
when compared with custom harvesting. We value the maize at RS511 per sack
Thercfore, we list R$4,400 as additional income in the PB (80 hectares x § sacks per
hectare x RS11 per sack).

Reduced costs will include the custom change cxpense that we no langer need

by owning the combine. The amount listed is RS1 3,200 (RS165 per hectare x 80
hectares).

¥ _:J- 3 afy 2 F ‘ - : . 5 LTET -
Table 2: Partial Buajga! for a farm business to &ﬂaf)ffc a machin cry problem

Propos -h; - e hase a combi i
posed « ]mngc, Should we pur-;]m,u. a combine and harvest the maize on our GWI OF continue to have our maize harvested
on a custom basis for R165 per hectare?

—

- : -
. _ Vialue | Nngatn'u elfects Value
: ;rt5i‘_gﬁi?%iiﬁti1';"*??:3;3E‘Ec‘?‘Cfﬂj%"’*ﬂ';v?:.-:’m-f+ﬂ:ti~1=‘:’<’;‘t+w?“f'?>'u::,;.;~v TR T e e s s T ; -

: o ;-.‘;fﬁlg“ﬁ.;hwﬁfgt?;ff Cin L ;-Ew-ﬁ:-: E-"'-Eé-:::-::é-':'g"‘:'“’? : i'ﬁ_?::?.ﬁﬁigzw i B L s T -a-vaij-!-ﬁ_;_a.;l-.?:é...f:ﬁ -::-:.;_@_-:--.23"_5_3.'5::1 i’:;":;:‘:‘: o TR .-.-ca.-a--.%::::.-f;'-:?
80 hec i e R ER e e Hedu ine 5%‘5&52233% i “iifc”ﬁ:‘ﬂﬁ-‘;f%ﬁ%%;;ﬁfﬂf“;ﬁ%ﬁ“&ﬂ@ %E%EE%;@E‘Eﬂ{'ﬁfi%ﬁéﬁiﬂﬁf?
0 hectares x 5 sacks/hectare x R$1 1/ sack Ri4 400 None + -

Total additional in . 3 T ] _
otal @ uonalincome :! R54,400 Fotal reduced income
T e e O o0 FE T T s SR e e Mk ety o e T I T
Aaiedenis ey ditenalcass 0 0
" = o B i e e R iy :E"?:;W x»ﬁ:;__ﬁﬁiﬁ%:ﬁ# e ﬁ"'f“‘"i%r’ﬁ‘:v;:v" i {'; -ﬂ-j?‘t?i;fiﬁ%zé-“m:" xﬂvﬁ%—'cfz::
80 hectares x R5165 fhectare Custom Fixed couty: e - i
char (i iati
g Rs13,200 Depreciation Rs4 500
1
Interest on average
Investnent R53. 300
Fixed repairs (1 percent of
Cost) Rs3500
Taxes -
Insurance R3275
Variable costs.
Fuel Rs2,268
Oil & lubricants (15
percent of fuel) R§340.2
Variable repairs (2 percent of
COSL) R5 1,000
— i Nalial Labor R 5600
alal reduced costs it]
_~ e Cdl Costs Rsl3 200 Total additional Costy R§12.783.20
] 1 1 : j I
Fotal addidonal income and reduced coses Total reduced income and additional costs
T'AIRC T B -
( | IR RS17.600 (TRIAC) R§12.783.20
Change in net income: (TAIRC — TRIAC) 376.5
] ' it R L R54. 816,80

dource: Own caleulation based on (Daniel, [n.a.]) and (Audsley, 1989).

, I'he positive side of the change (additional income of R54,400 plus reduced costs
ol RE13,200) amounts to RS 17,600, The negative side of the change (additional costs
oF R§12,783.20 plus reduced income of RSO) amounts to R§12,783.20. When the
Positive .|:4|u~rll.'-.' (RST7,600) are compared with the negative aspects (R§12,783.20), we
i that there i g positive difference of R$4.816.80. In terms ol the netincome inerease

Wi .k.|1l||||i! IHIII'II.IH{‘ Lhe t'n!li|1i|u'. |lnwi*\.'t'1', 1S 1ili.*~: ilu'l‘t'.im' ]-Ii'iir pnnlli’h O cover 1|'|t'
! [ |
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investment risk? Also, R$4,400 was included as an additional income from increased
maizc harvested asaresult of atimelyand more efficientharvest. If we have not been doing
the harvest, can this increase be expected? If not, the value should be left out. But cven
n such a case, we would have an increase in net income of R§416.80 (R$13,200 —
R$12,783.20). Therefore, we should purchase the combine and harvest our maize on
our own, Of course, if we have less than 80 hectares of maize, often found in the Central

Region, we should recalculate our PB.

Conclusions

The PBis a useful tool for analyzing many farm management problems. It is also
a powerful tool for analyzing practical problems that face farmers and extension workers
on a day-to-day basis.

However, the results obtained are only applicable for one specific situation i.¢.

it hast to be reviewed when applying it to other farms and market situations.
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