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UNlVERSITY OF CALIFORNIA

Sugar production and marketing in Brazil takes place undar 2 complex set

of controls governed by the Institute for Sugar and ﬁ?ca&u% (IAR). Backed by

federal legislation, the IAA exerts control over sugar

sugarcane prices, and domestic and expovt marketings.

production, $ugar and

The hasic control instru-

ment 15 the annual crop plan (Plano de Safra) issued each April or Hay. This

document specifies:

1) Total sugar production Tor the forthcoming crop year,

2} Sugar production quotas for mills, and

3} Sugar and sugarcane orices.

7

In addition, the crop plan reatfirms previous lecislation regarding producer-

mill relationships. These Yaws obligate wills to purchase a minimum of 50

caiiad producers) and 60 percent of any addicional quota received in any given

year from producers. The amount of cane purchesed by mills from each sugarcans

producer is governed by an individual producer guota based on the average tonage

of cane furnished the mill during the preceding thres

vaar period,

¢

Rigid controls on prices and supplies of sugar and sugarcans, plus the

extensive vequiations governing producer-mill relationships, manifest the

government’s éff@?ﬁ% to achieve multifa-ious policy objectives, One important

policy objective s to maintain equity between individual producers and the

miils. Both produce sugarcane. For the mv1i, cane is

but for the individual producer, it is a final product--a cash crop. The conse-

an intermediate product,

guent interests regarding the ﬁ?ﬁ@&% of cane and manufactured sugar are notably

C)()/‘,n,\ ' wyg SO~ /.3/ /¢7tj~/

r

194



different. It is in the economic interest of the mills to maintain low cane
prices and hégh sugay prices in order to maﬁ%mize gr@?itsg Producers, on the
other hand, are ca?y concerned with obtrining the highest price possible for
their cane. - |
Brazil’s notorious inflation necessitates annual upward adjustments in

cane and maﬁafactu?@ﬁ,smgar prices. Until %Qﬁﬁa‘pr@éﬁéﬁvs were the residual
¢laimants of . : consumers’ expeaﬁ?tures ft? sugar, MHew annual pric.s
ware established for manufactured sugar and producers received a @ériva@ price
after deducting manufscﬁur?ngs processing and Qﬁh@r'c@st§» The relationship of
ﬁ%%s derived price and actual production cd&ﬁg was frequently tesuous at best.

' Significant new legislation in December 3%65 iﬁéﬂ?@@ Law 4870} resulted in
a ma?k@dﬁy different approach to the pricing probiem. Costs of preduction--
starting at the cane production level om through t%ﬁ mf!?ﬁﬂgglmaﬂufactu?ings
BYOCess %ng and maﬁkatéwg ¢y$ﬁ%%»ww@re to govern pricing @ﬁ!%ﬁy@ Agthaégh
producer-mil] conflict was not n%tigat@é by th& tegislation, a more r@t%gnaa
basis for annual &rice adjustment wag established, |

~ Cost of pr@dact on studies now 9?9@1&@ the b&gﬁc ?Wﬁﬁt for f@dewa? price
policy decisions for both sugarcane. and manufacturpd suger. Several interested

&at%tﬂe% are engaged fn these studies including groups representing both producers

and millers. These entities present thelir findings to the IAA before each cr@g
plan and the IA8 appears to esﬁa@%%sa the new prices on the basis of compromise
and judgment. o | | |
- To date, the IAA has not itself become 1nva?veﬁ %ﬁ production cost studies.
The sugarcane mills through their ex st?ﬁ@ accounting systems and
organizations ensure that thoir costs of pr@ﬁueﬁieﬁ are considersad in prﬁci%g
poiicy. |

Sugarcane producers, Tor a variety of reasons, have relied heavily on public
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- vesearch entities for their input inwo pricing poitey. One such entity to
which Sao ?@u?@ producers have turaed is the Institute of Agricultural Economics
{IEA) of the Secretary of ﬁﬁ??ﬁﬁ?ﬁﬁ“@s State of 5&@ ?éd%@s ‘Yha ?iﬁd%ﬂgf from
the 1EA anﬁaa? sugarcang production. 3€udy represents one of the single most

‘ﬁmp@wtaﬁﬁ inputs into federal prfﬁ@ nolicy f@w the pation's sugar indusiry.

i

" RESEERCH DSJECTIVE .

The present study was ﬁﬂ?tié@@ﬁ by the Egﬁjfﬁ ia ?@ 1968, ”h@ b@éﬁa @ﬁg& tive |

- a3 & policy objective: 0 provide the 1A% with an accurate @@h§%m&§ of ner fon
costs of sugarcane grown by Sao Paulo's 9900 plus producers (the 83 existing

sugar miils W%F%‘ﬁxﬂg%é&d§a3 T

Two other {mpiicit objectives were": | :

‘32' Te develop a m&th@ﬁ@%@@y‘?wr ﬁﬁiﬁmﬁtiﬁ%-ﬁﬁgﬁiﬁﬁﬁﬁ %y@d@ﬂ%@@% costs that

. WBs %@th ﬁﬁ%ﬁ?@ﬁiﬂ&??ykﬁﬁﬁﬁﬁ and acce %taﬁi@ to varied @nﬁ@rsﬁﬁ g?@@psA'
and policy makers., | o

2) To standavdize and é@m@ﬁt@wﬁz@ this mathodology for use in othap ﬁmgavg

é&ﬂﬁ producing regions as well as other agvica?%&ré@ products.
| DATA COLLECTION AND COST CALCULATIONS

Primary dats were @b%&?ﬁ&ﬁ.by surveying 380 sugarcans prodycers iﬁgﬁﬁgm@;
dores only) located in the three major s&garm@é@ producing areas in é@@'stat&
of Sao Paule. These three rﬁgﬁeﬁs acc@umtgﬁ f@r_appr@x%m@ﬁ&?y &6 ﬁ@é@@nﬁ of all
@@gﬁ??@ﬁ@ produced 1n the state of Sao ?@%ﬁﬁw%‘ ‘ |

Researchers of the IEA visited each of the 360 gﬁmﬁﬁe égrmg during Jctober
19465 %@ March 1970 and w@m@?@t@@ & detafled qa@%ﬁ @ﬂﬂ&%?ﬁ w@vevﬁwg CPOp year
%?ﬁ&jﬁg The completed @@@%@@ﬁﬁﬂ&%f@% were edited a@d utilized to astimate « rosts

of w&@ﬁwa@ﬁﬁﬁ f@? gach Samgs@ ?&vm@ Sy
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COSTS OF PROGUCTION

Eight variable cost ftems and five fixed é@st items were calculated and
summed to arrive at an averace totel cosi of production for sach farm. The
simple average of all farms® costs of production was used as the sample'’s
: aw@?ag@ cost of producing sugartanenﬁ A small farm's costs were weighted just
ag heavy as & ?a?ge fanm‘“ costs.

The @é&f&@@ ﬁata% casts of %Fﬁdﬁ@??@ﬁ for the 360 samp?@ farms was 21 3%
eruzelvos per ton {see T@bl@ 1}. Variable costs everaged 13.02 cruzeiros and
§ixed costs averaged 8.30 C?ﬂl&??@ﬁ per ton. Total labor costs were divided into
two main categories. The first category was the labor utilized for soil prepar-
ation, pl&ﬁﬁingg ﬁﬂﬁ cultivating of the cane fcost item 1). Since vir@a&l?y all
Eh@ cane was cut ang ?@aﬁ@ﬂ by hand, ﬁ?em 4 (cv%t%ﬁg and lo ﬁg} also couid L
fabeled "jabor for cuttéﬂg and loading”. Added together, those tw@ Tehor
categories accounted for approximately «ie-fourth of all costs. Harvesting
| é@sts acccunted for 22 percent of ail CosLs {category 4 plus 13); interest on
@éeraﬁing and investment capital accounted for 28 pé?cent; and depreciation
accounted for 12 percent of all costs. Variable costs accounted for 61 percent
&é@ fixcd costs accounted for 39 percent cf the average total cests of production.
While the average cost was 21.33 cruzeires per ton, individual farm costs varied
c@nsidﬁrabiy from the sample &verag& as ndicated by the median., wode and range
prasented in Table 1. While 1t is highly probable that the twe extremes of
this distribution are due to data errers, there was no econcmic justification
for excluding %h&sé farms. A hééh percentage of the farms were in ﬁ%@ 16-24
- cruzeiro range with the median in the 19-20 cruzeiro ?agge,

Severa] statistical methods were used an@n &tteﬁpﬁ to explain the famm to
farm vartation in average total costs. Sf&p?e'@erseﬂﬁagasg simle éﬂ&f@i&tﬁ@ngﬁ

7

weighted correlations,” amalysis of variance, and stepwise multiple regressions,



AVERAGE COOTS OF PRODUCTION PER TON FOR THE 369 SUGARCANE FARMS STUDIED
(1968769 CLIP YEAR)

SIMPLE AVERAGE

%

Cruzeiros ,
Ftem - . Par Ton Percent

YARTABLE COSTS  {ers) (%)
T. Labor Excluding Harvest 2.08 5.74
2, Fuel, oil, repeirs, Teed 1.8 8,95
3. Sesd and Fertilizer ; .85 .. 13,40
4, Cutting and Losoing 3.36 15,75
5. Tractor Rent o $.15 - 0.73
6. Eﬁtﬁragt on nerating Capital - 1.2¢ | 5.81
7. Transportation o 1.3% .31
8, Social Taxes on Labor ' ‘ 0.12 , _.58

TOTAL VARIABLE COSTS | B X 6106
FIAED COSTS
1. General Expenses L o 0.41 1.93
2. Interest on Egquipment 1.32 5.20
3. Interest on Build. Invest. u.88 4,13
4. Depreciation - 308 14.42
5. Interest on Land Invest., ) 2.81 12.25

TOTAL FINED COSTS 8.30 . 38.94
AVERAGE TOTAL COSTS ‘ 21.33 100.50
Median 19.00-19.920
Mode 18,01

Range - 9.20-74.60



were used. Tﬁé conclusion was that the major cost items accounting for the
‘varﬁatigﬁ in total costs wers: {E} depreciation, {2} cutting and Yoading,
{3) seed and fewti}iz@r; and {4) iét@reﬁt on land fnvestment. As sugarcane
production becumes move m@ﬁ%?n%gaﬁg these four cost catagordies will undoubtedly
&%ﬁ@m@ gven more important. |

Fﬂ?ﬁﬁé? analysis pointed @ut»that 29 percent of éﬁ@ f@ﬁﬁﬁglﬁT@ﬁﬁﬁﬁﬁg 42
percent of the cane sold, had costs below the 17.80 cruzeire price set by the
Bovermment for the 1963/62 crop year, _@E%&r?y@ Governmental pricing policy is ,
favoring some economic units over @th@?sa @ﬁ&é size of aﬁ'ﬁesﬂﬁm%@ unit is |
the ﬁsvmrmm@ﬁt§s prasent pricing policy act ﬁaﬁij avoringt? Is %@Ve nment

pricing policy encouraging the formation of larger or gm@?%%v economic units?

The next section wiil atiempt to answer ﬁhese @Uéﬁté@ﬂsa

SIZE OF FARM OPERATION AND ITS IMPACT
0N COSTS OF PRODUCT ION

Even though s%ze was not fc%maigw considered {n the previous analyses,
indications were that size of @p@r&ti@n did have saﬁg effect on Q?@é%@tﬁ@ﬂ
costs., Two approaches to “size” anmalysis wi?! be discussed. First, the "Lorenz”
curve approach and second, statistical cost functioms. “ | l‘ |

the “Lorenz” app%@ash is {1lustrated in Figure 1. The 360 Tarms wers
sorted in ascending order based on average total costs éér ton. Since both anes
are in percentages, the Lorenz curve regresents the percant of the total produce
tion prgd%c&éQby the various percent of the farms ?&Wk in ascending nagt order,
Hath axes by'dezfgn must &@ﬁa&.?@@ pe#§@nte The df&@@ﬂ@?‘s%ﬂ@ (hawfﬁg a slope
of 1) represents the case whers each farm produces the same ﬁ@ﬁﬁagg, A
deviation to the right of the diagonal line implies & cumslative cémaantw&tﬁmﬁ

of larger than av@rage farms and a devfaf:@ﬁ to the Teft of the diagonal line



wFeo
implies a cumulative canéeﬂtratﬁan of smaller than average farms. In addition,
any time the slope of the line 15 greater than one, a ccsc&ntréti@ﬂ‘@f smaller
than average farms is also indiceted. It is impertant to ram@mgey'th&t’i%@
Towest cost farms are rapresented in the Tower ?éféwhand section of Flgure 3
and vhat the highest cost farms are repraﬁantéd in tue upper right-hand ssction
of the figure. | - ,.

it was previousiy pointed oyt that zﬁ‘geégeﬂt of the sample farms, producing
42 pevcent of the sugarcane, had costs of ?Fﬁdﬁﬁ%i@ﬁ at or below the Government's
1968789 set price of 17.80 gr@Zﬁf?@ﬁ per tun. These percentages are represented
by the dashed 1ines in Figure 1. 1% 1s evident from the lower left-hand section
of Figure T that tnese farms were gaﬁﬁr§3?y ?%rger than average. There is,
howaver, one segment @?.this Tower portion of the graph {section ab) where the
slope of the curve is greater than one Implying a concentration of zmaller than
average favms, Further study showed that these zmaiiev ?érmg were in the 15-16
truzeire cost group; %é f&@t; 18 aut of the 19 farms in this group were balow
&ve?&@e size. Another sharp increase in the sleope otcurred between soints {cd},
the 19.20 cruzeirve cost range. Thiriy of the 39 farms in this cost range were
below average size. A slope greater than une is nvticed in other segments of
the curve which tends to make éﬁ& point quite clear. The smailer farms ave not
aéﬂ@@nt?afaﬁ in any one particular §e§m@ﬂt on the graph; therefore, the small
farms are not 111 low, medium or high cost farms. .ow costs are not due simply
€0 Jarge or small farm units, | |

The 360 sample farms were divided into seven different groups based on
éh@%& average total costs per ton. The scven groups were: »{é) fess than 12.00,
{z) 12-15.00, (3) §§.G§ME7QS%$ {4} 17.81-20.00, {5) zégﬁkngsﬁﬁs {6} 255@§m3ﬂ®GQ;
and {7} greater than 30 cruzeires per ton, An analvsis of variance was performed
with these groups to test the null hyp@thagfg that the averace tons of sugarcane

produced per farm were equai. IF the null hypothesis could not be rejected, the
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" gifferences among the seven groups must represent mere random variations. Since
the null hypothests that the groups’® average tons per farm were egual could not
be rejected, the apparent difference between gv@gﬁs'?epfesﬁﬁis mers random

wariations.

ECONGHIES AND DISECONOMIES OF SCALE

$ﬁﬁ§é§t§éa? leng run average total cost functicns were estimated for all
sample farms. This was considered z ?@%@e?@ﬁ analysis because several d?fﬁer@ah
production techmplogy tevels were ?egresﬁwt@d'éy all the sample farms and 1t was
assumed that changing Lo another technology E@g@?'&g:aﬁ f%ﬁ§V§§@§§ farmer was
2 long-run decisfon. | | |

Long-run average é@t@} costs per ton were best represented by two different
8% f@ﬂﬁtf@ﬁ§ag The firgtvfwﬁ@tiaﬂ s@v@re§.€a$m3 producing less than 10,000
tons of sugarcene per ferm. T&e second functien covered farms @r@é&é%ﬁ@ from
10,600 tens to 5@,@@8 tons per farm. The two functions are p?@s@nﬁeﬁ in Figure Eeg

The sverage tolal costs for farms less than Eﬁaéﬁﬁ tons decreasad as tons |
produced dmereased. E@gﬁ@mfes @% scale were sé&%iét?éa%%y significant and average
total costs did decline as tons of cane produced per farm increased., The averege
total cost cumve gsé%mateé for those farms prod.cing aver,?agﬂﬁﬁ tons dﬁm@ﬁgﬁfataé
~ecenomias of scaie up to 28,000 tons. At this preduction level the average $o°qi
cost per ton equaled a low éf 16.40 cruzeiros per ton. %&géﬁ on Figure 2, farms
between 16,007 and 39,000 tons had, on th. aversge, production costs below the
Bovernment's established 1968/69 market price.

Caution needs to be exercised when interpreting the estimated long-rum
average total cost functions. Nevertheless, 1t s concluded that average total
costs decreased up 1o Esgﬁﬂe‘tgss per farm. Un the average, a farm producing
5000 tons had an average total cost 11 @@?@@ﬁ% below the all sample average,

{out stil1 0.97 cruzeives above price veceived). Farms averaging 28,000 tons
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per farm had an average to*al cost 23 percent below the ai% SAmpie average.
Evidencs sgéaﬁﬁ tﬁWﬁrdé diseconomies of scale beyond 28,000 tons pe. Farm;
howaver, the relatively small number of observations of large farms preciudes
2ny strong statements ahout large farms. Sinue the average farm in the sample
produced only 2914 tons per farm, some economic fmpliications can be drawn
from the larger number of smaller sugavcane farms.

Eovernment pricing policy is favoring the consclidation and formulation
of larger and fewer sugarcanz producing f&%ms@ The extent to which this growth
will accur over the long run depends primarily on the Govermment's pelicy with
résp&az te the guota system. IT tonnage quotas ar2 virtually frozen in thelr
present form, very ?i tie ﬁi?ﬁﬁt@?&? change can occur. If on the other hand,
quotas are permitted to hanf@ through sales of the guota @f some other
institutional mechanism, the average sucarcane farm will become Targer and
fewer. ‘ |

The future numbar and size of suearcane producers in the state of Sao
Paulo will depend totally upon the Government’s policy toward sugarcang quotas,
-$ﬁ§ava§ﬁa prices, and the amount of sugarcane a mill has to purchase Trom
sugarcane gwaéﬁcers. Q%ﬂc% the Government @@ﬁp”@?ﬂf“ controls sugrr produce
tion through pr%ra ang qu@ntigy CJ?t?ﬁsﬁs the Tuture of the Brazilian sugar
industry rests in the hands ¢f policy m&k@rﬁe Hopefully, this raesearch has
provided policy makers with some iﬁa%gmtg %nt@ cost of p?&ﬁacﬁ@@ $%@&?Gmﬂ@ and

its policy §@$§3w&35@§5.

?



FOOTHOTES
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Information for this article taken from Economic Analvsis of Sugsrcans
Production In Sao Paulwp, Brazil {Fornscedores %@&8}@9)9 Ph.pD. thesis,
Unfversity of WMissouri, 1971, by Harlan Hughes.

According to the Mapa De Fornecedores (Map of Private Producers maintained
by the Sugar Imstitute), there were 9422 private sugarcang producers in
Sao Paulo during 1967, There were approximately 93 sugar mills also oper-
ating in the state of Sav Paulo.

Hhile apace does not allow & discussion of the rmgg?%ﬁ in this papsr, an
additional oblective was to provide a detatiled basis for policy interpre-
tation of the point estimated production cost. T%%ﬁ more detailed cost
analysis fnciuded:

{1} & stratification analysis of three wegiﬁna% ight farm sizes,
and three technological cost structures.

{2} Supply function estimates including supply elasticities for the
different strata.

Source: Estatisticos Agricola IEA, 1968, 1969, Ig?ﬁf

Gther average costs were also weighted dcrevdéwg to tons of sugarcane
produced. The weighted costs are not reported in this paper.

The weighted corralations were calcuiated on total costs i&v@r&g& times
tons produced) as contrasted to simple correlations on the average costs,
The weighted correlations provide an ana£y$3$ of a1l costs weighted by
the number of tons produced.

Three statistical cost Functﬁcﬁs were estimated: 1
(1) T e BT 2

2y TC=F(¥, T

(3} log TC = ?(E T

T
)

LY

c«a Ty gy

whare
TC = total cost per farm
T = ion3 @f sugarcane produced per furm.

The best equation was selected on statistical values of the ?23 the F
value, the T value, and the pawﬁga¥ correlation coefficients. The functions
were also subjected to economic considerations, and when necessary, @
compromise was made. :

- The two statistical functions estimated are:

1¢ = §73.5 7 ~0.061806 3
To = -3071,30 + 2351.33T - 5.018T° + 0.00 gg@@?E for farms over
10,000 tons.

where TC = total cost and T = tons of sygarcans per Tarm.
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