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1) 1'c.rta'i sugar production for th~ forthtOiif!fog crop yeiu·?, 

2) S1.1g,:;1.1r pn1ductiori quotas for mfl ls, arid 

.~•'l, ,/, .~ ,,ii , 

.;; ff .~ug~r iUh.1 SUgl?H'"C«\ll'le' j'.'JtH::t'-:!!i. 

i~t1ri:e111t of the toti&l cam~ milled ·from private r)~~odm:ers {f9n1n=!:~e~-1 ~H:rel~ft,:~· 

ca.'i led producers} and 60 percent of iny addii.:icHtiJ quota receiv~d ·fin a.ny giv1im 

but for the fodhidua1 producer·~ it ~is a n~l prOO'I.H:t=m•a cash crtip. Thf~ t{ms 
. ' 

,. 



iJ· 

~re estiabHshed for !'!1anufact11r~d $ugar a~d proo1Acers rec~ived ll ~lerived pricie 

after d~ucthlg memufacturi~g~ p:roces~ing ,ind oth~r ·cost~. The relitio~sMp of 

tMs deriv~d pric~ ,,;lfld ittmi1 produetilt}ft costi 'Wi.S fs"'eque~tly tem.10u5 at btarrt. 
. . 

Signi-ficimt fl'!ew 1egh:1a.Uon fo Oecembv!r 1965 {D~r.ee la1M 4-370) reim1ted fo 

rA m11i1rkedly diff~irer.t t1pproach t.o the pr1tiflg p~obl,e1. Costs of produicticm-~­

stirthlg at the cane product ;ori level on ttrroygh tJie 111n Hflfh 1mmufacturi11g ~ 

pN;c~.ssfog ;and marketiiig syst~ .. "'~.vare to govern prfdrig poHtJf$ Although 

p·r@duc~r-mHl conflict tJ~l'k not nrftig<iited by the legbli:at'f«:mw a mor~ rititmal 

bash for ,u,m,,Htl price adjMstmerit wa$ estabHshed. 

_ Cost of productfo11 stlH.Hes i'!OW provide the b1
1
sie ·h1puJt for federal price 

po Hey dec·isilons for both s1.agarcane. cmd mam.i factur~d sugar. :Several interested 

efltitie5 ar~ enga,g~d fa these sturHe~ inc~• uding r·oups ~presentfog both prod1.n;!l;rs 

imd millers;. Th~s~ e!"it'1ties p~sent their ffodfo9.;; t~ the IAA before each crop 

phm a.m:I the IM appears to ~stabHsh th~ new price~ on the biP.s·Is of compromh!! 

and jt2d~11emto 

To dat~, th~ IAA has not" itself become involved in producticm cost .studies. 

The sugircari~ milh throu~h th~ir iexistfo~ acco1.mt·1ng systems and 

~Hey. 



reiea;w•ch (~urtiUes for their, 1~p;,t foio pridriiJ poHcy., Orne> such erJtit} t~:;, 

,iMch Sao P~ulo prodticen; htive turneJ is th@ !nstitute of ,~i;nG-nct111 ttn'al Ecoru:im·ki 

(!Eli) of the Secretary of Agricultur-e~ St,tte of Silo PaJlo. The 'fhid'h-19$ from 

the IEA aru1ua1 sugarc1.uH! pt'Oductio!1 ~tudy re~~sents c·ne of the sht~l ~ most 

The Jlr~s~nt $tOOy itlii ·hriti1b1d by th~ IEf!l it1 l~te 19fitJ. T~ b~t • .ic r;bjet~:th·~ 
I 

• ~$ 1. policy ob,jecthe: to prov·f de th~ UIJ. trith ~n l!!t:cm"i:ri.:e est·hna.tf of p,S:rt toft 

coi't.$ tlf sugirt~n~ grown by Sar,·Paufo's 90/JO plus pr·odm:ers (the 9:?~ e,rhrth'ig 

$Ugiu· mil h; i!l#er~ ijXcl uded). 3 

t,;i&i ooth th~oret"h::aHy sotmd arid acr.e~tabi!i!l t:o va.rittd inter~H;t gr·tiw;ps 

aaidl ~11cy mai(ers .. 

of Sio P@t.110. Thes;~ thr1ee regions acco1.mt~d for, apfJro~.i~t.ely 86 ,~1·cefflt of a'! ·i 
. .fe 

$.~g,U'tti.n~ produced 1n th~ $tit~ llf Sao ~1i1ifo,, ~ 

ltHlli"'t~~n of th~ IEA visited ~ach of th~ 360 simple firms dt~!i"fog Octc,h~t'" 

116'.'~ · to Mii"ch 1970 imd t~"i'iplated ii detai h?t'il' tlU~st'h~1rH:1ire t,Jve·ring er-op ye.rtr 
. • ' t 



.. . 
CGSTS Of PRODUCTION · 

SUlffllled to ,u,.r·he at an aver ace tote l cosi of pro~ucti on for each fii.rm. The 

simple average of an farms 1 costs of produr.tfon was used as the samp1e 1 s 

averag~ cost of producfog sugarcane. 6 A small f~rm·s __ c0sts ~Jere weighti?!d ju~t 
~. 

ai he®vy «:!!: .a hrge fann 1 s costs .. 

Th-~ a~erage total costs of production for the 360 sample fan@~ was 21 &33l 

cruieriros per ton (see Table 1). \fi!.rhbl e costs ?ver~ged 13. 02 cruze1ros @nd 

fixed costs a vier aged fLJO cruzeh'OS per ton. Tota 1 1 abor costs were di vf dad into 

two main c11rt~gories. The first .;ategory was ttie labor uti1 iz_ed for st,fl prefHU'= 

&ti~i1 9 planting, ~mi cultivating of the c,m~ ~cost item l). Since virtually an 
the cm,e wi~ cut i!trid 101d@d by hand:11 item 4 (c1-~t:t:hig ami 1oadfrig) @ho tm.!ld ~~ 

~ . 

libeled 111ii»or for cutting and 1oadin;t ~ Added together, th~se bro 1~,:X,r 

c~tegorries i'!CCOtmt.ed for approx·imately_ , _1e-fourth of imH costs~ Hau·,restfog 

costs accitmtred for 22 percei,t of an costs (catr-,gory 4 phis 13); interest on· 

operating and investment capital accounted for 28 percent; imd depredaticm 

accounted for 12 percent of a 11 co::its. Vari ilb 1 e costs accrn,mted for 61 percent 

ar.l:.S fbr,d costs accounted for 39 percent cf the average tot a 1 cos ts of production. 

considerably from the sample i!!V(H"ii\ge is uidicated b:v the roodian~ mnde and range 

presen~ed in Table 1. While it is highly probable trat the two extrem~s of 

'" 

for e.'<cluding thtse farms. A high pen:enti&ge of the farms w~i"e in the Hi-24 

cruzeiro r>i:i!l1ge w"ith the medi<An in the 19-20 cruztriro t"'~t1ge. 

SIE¾VEH''i1 st~ti stical m§.llthods t~re u~ed in an attempt to i?xp1afo the farm to 

fan11 'lfariatiori in avet"~ge tota.1 costs. Sim;fie peir-centages; sf~le correhtir,ns~ 

weighted correlations/ a:1a1ysi~ of vin·ianceit ;1:u1d s:teP\'rise multip1~ t»iegressions, 



. ~ " . 
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AVERAGE C05fS Of PRODUCTION PER TON FOR iHE 3611) ~1JGARCANE FAAMS STUDIED 

{1968/69 C~JP YEAR) --= --------------------•-W-~"Al-· _______ ,_ --

Cruzeiros 
Item Per Ton Percent 

--:!lilt-ill" •H~I; 

A. VA!UABLE COSTS (Cr$) (%) 

1.. labor Excluding Harvest 2 .. 08 9 .. 74 

2 .. fuel, oil, repairs, feed 1.91 8.95 
le Seed· and Fertilizer 2 .. 86 13~40 
4., C!!Atting and Loaoing 3.36 15*15 

5 .. Tnu:tor Rent 0 .. 15 0 .. 73 

60 lntertst on Op~rating Capital 1..20 5.61 

7., Transportation 1·.,35 , .. :n 
8. Social Taxes on Labor 0.12 _O.?,! 

...,..,.,..,... rttTC!II 

TOO'AL VARIABLE COSTS 13 .. 02 61 ~06 

s& FIXED COSTS 

L General Expenses 0 .. 41 1.93 
2~ Interest on Equipment 1r32 6.20 
3. Interest oo Build. Invest. CJ.88 4.13 

4 .. Depreciation 3 .. 00 1,4~42 

5. Interest on land Invest. 2.61 - 12.25 - . 

"S'OTAL FIXED COSTS 8 .. 30 38._M 

c. AVERAGE TOTAL COSTS 21.33 · 100.00 

n. Medi1n 19.00-19.90 

E. Mode 19.01 

F. Range 9 .. 20-74.60 



wer~ ijSe-d. Th<: com;1usfon wai .that the i'Mjorr cost items a.:cot.mUng for the 

v,H"iaUori in total costs we1re: 0) depreciation~ (2) cutting and loidinglJ 

(3) seed and feirtfli,erii s!U,d (4) int~rest on hind ·ilwastmer~t. As sugarcane 

,, 
F:urther am11ys1s poi rited out that 29 percent of the f~rm:-t., prodtJeing 42 

percent of th~ car~e sold, haid co5ts below the U .ao crt1zeiro price s~t by th~ 

pricing poHcy encouragir:g the 'formatfon of lar~r or S!r~H~lf €:!ccmmnit units? 

The next section wiH attempt to answer these questfons. 

SIZE OF fARM OPEAATfON AND ITS IMPACT 
00 COSl"S OF PRODUCTION 

Even though size was not formally consider€'d in th~ pr@vious inalyses~ 

fodkations wer~ th~t siz® of operat·fon did have some 11:ffect m1 produi:ticn 

7he 1!LorerizM approach is i1 h!strated .in Figure 1. 'fhe 360 farms wer® 

sorted 1 n asc~ndi rig order based on 1.nrerage tot11 cos ts per ton. Sfoce bf:lth iX~lS 

are in pert~enug~!il} the· Lorer1z Cijrva res.w~sents the p~r:cent of the total prod1Jc.., 

t•ion prootsc£:d\'.bY th@ viu•·ious p~rctmt of the farms raJik fo a.sc~~dir1g cost.~rdet. 

lSoth aJtes by' del!ifgn tmJst total 100 pf.'f'Ci!nt. The diag-omil· 1hle (having i1i. slor~ 

of 1} represents the case where each farm prodw:es t:-i~ ~i'lm~ tcmn~ge, A 

deviatiowi to the right of th~ diagem~l Hne implies a cun"1JJlativ(1; com::entration 

of 'htrger thai! average fairms and a devhi:fori to the left of the diagonml_ Hrlf:i 



1mpHes a cumulath,e C'incentrat1on of r.rnarle:r than average farmS. In addition, 

any time the sfope of the ifoe is greater than one, a concentrat·ion of sma'ller 

than ave.rage f4irm~ is also fodkated. It is important to re.inember tha't ·the 

lowest cost farms are ri!!presented in t!'m fower left,,.hemd section of Figure J 

of the figure . 

It t~l previously pointed out that 29 pe~ent of the sr..imp1e fal"lrs ll fH"'Odm:fog 

42 percent o-f the sugarr1u1ell hc.1.d costs of proch..1ctif..m at or bei ow the Gi:n.1errm1~r1t I s 

li68/'.fi9 set price of 11.80 crnze·h·os per t1.in. Thes1t1 petcentag~s are ~2pr~:Sent;!';d 

by the d~sh!d lines ·;n Figurt! 1. It is evident ·frtffl th-.r lower left--h~nd secth:m 

of Figure ·1 thit tr.ese fixm~ were gl!'m~raHy 1 arger t~an _ averagft. 'fhe~ is~ 

ho~ver» one segment of th1s l~~~r portion of the graph (section ~b) where the 

below average size. A slope greater than une is nvticed in other segments of 

the c.urve wMch temis to make one pcrfrtt q1.1it~ dear. The smi!i'l~r farms are not 

co11c~ntra1ed in any one particu1ar segment or. the graph; thereforer; the sm~n 

fa.nus are not 1n 1ow9 medi1.,1m or ln-:3h c.ost ftn111~~ ;..ow costs are not due simpiy 

to large ow· small flirm 11.mits. 

'fhe 360 s~mp1e farms '!ii.1ere dhid~d fr1to sevem cHffer~i,t groups based on 

thait BVetage ·total costs per too. n,~ seven groups were~ O) less th1n1 12.no, 

(~) 12.,.1s~oo1w (3) 1s.m~n.ao, (4) n.a1-20.oo, {5) 20.m-2s.oo, (6) 2s.01-Jo~oo~ 

i1md Ol gre~ter than 30 crtrzeiros per ton. An analysis of variance wa~ per-formed 

with these groufo$ to test the tiun hyp,.:rthzsh th@t the in1era£e tons of sug:~rcane 
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differences among th~ seven groups must represent we~e random variations. Since 

the null hypothesis that the groops 0 average tons per ,farm were equal could not 

be rejected·~ the _apparent differ~nce between group$ repr·esents mere random . 

varf ,rt 1 oos .. 

Statfst1ea1 long nm average total .cost functfcns were estimated for an . 

1ample farms. l~b was considered a 1Cflg-nm analysis b.Jcause several d~'fferer1 ... 

produttioo tedmo1'ogy levels were represented by a1.1 the sample farms and it was 
... ' ' . 

asiumed that changing to inother technology 1e.ve1 · by, an individual· f~rmer- was 

a. 1009-run. decision .. 

toog .. nm average total costs per ton were best represented by ~ different 

cost function108 The fint function covered.farms producing 1ess than ·10,000 

tons of sugarcane per farm. The secQnd fum::u·oo covered ~arms prothJidng from 

.. 10,000 tans to 64,00,0 tons per farm •. The two functions .u•e presented fo Figure 2~ 9 

The 11w1w-1ge total costs for·fams less than 10~000 tons decreas;oo as tons 
. . 

produced increasedo Econtifflies of scale were statistically s1gn1.ficant and ave,·age 

total costs did decline ·as tons of cane produced per farm increased. The average 

total cost curve estimated for those farms prod~cing over. 10,000 tons de~onstrated 

. economies of sea.le up to 28;000 ~ns. At tfris production 1eve1 the average to·' Qi 

cost per am equated a low of 16.40 cruzeiros per too~ Based on Figure 2,- farms 

bet~n 1611Gri:l and 391/1000 tons had, on th. averftge, production costs below the 

Government1 ~ established 1968/69 market price. 

Caution nnds to be exercised when interpreting -the. estimated loog-..n.m 

avev-1ge to"ta l cost func:ti ems & Never-the 1 ess. i t is cont 1 udid that average tota 1 

costs decreased up to 2S,OOO tens per ftrm. On the averige, a farm-producing 

5000 tons had a51 average total cost n percent ~low the ~n s~p1~ ~verageil 

(out st111 0~97 cn1zeiros above price received)~ far,ns 1ver1ging 28,000 toos 
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FIGURE 2 

LONG RUN AVERAGE TOTAL COS'!'S FOa ALL 

SAM!' 1 ·E. E' ARMS 
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'per 'farm hid an twerage_ to*Ai cost 23 p~rce,.-t belo~i1 the a11 sample &verigf . 

. Evidence points tow~rds diseconomies of scale beyond 28,000 tons p~, · fat'i"i'n 

prodw.::ed only 2914 tons per farm~ srnoo ecorH.:rrrfc imp'l ·katfons can be dratm 
' 

'The future m.rnb~r and site o'f' su{fa!l"Cir<,e. producers in th~· stt~ of Sao 

Paulo t1'i11 depend tou1iy up:Jn the Go\~em~i1t 1 s policy tm-,1&rd sugarc~ne qmJtasv 

protiid~>d poHcy makers with sme insigtrt$ htto cost of produchig st~gall"ciu,e ~nd 

1 ti po 11 Cy 'bnp H Cit ioni • 
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FOOTNOTES 

1. Harlan Hughes is Assistant Professor~ Department of Agricultural Econornicsi 
Urdversity of Wisconsin-~iadiscn; and Pr.ilip Warn!um is Associate Professor, 
D~partment of Agricui 1:ura 1 Economics, Ur.1 versity of Missouri. 

2. Research ~pur1sor!i!d by the Ford f"~.mdetticm mid the University of Missouri. 
Information for this article ta.ken from ~::innm:it~~l!!]J.~iL,oUyg~J:§:.!!::~ 
~~~Q.J:'aµ·1~1~razi1 (Fornecedore5 f968/69; i. Ph.D. thesis~ 
University of Missouri~ 97111 by Harhn Hughes. 

3. According to tha Mapia De Fornecedores {it\ap of Private Proctucers maintained 
by the Sugar Institute) s there were 9422 prhnit@ su9arca~e producers in 
Sao Paulo during 1967. There were approximately 93 sugar miils als.o oper­
ating in the state of Sao Paula. 

4. W!rHe :;pace do1t:s not @How I discussion of th~ resulb iri ttris pap~r, ;_an 
a.dditfonal objective w1&s to provide a detedl~ci basis for i:io'licy foti?rpre­
tation of the point estimated productfor, cost. Tiris mor-t: detailed co~t 
ilrMfi 1y$i s i m::luded: 

) A stritif'!Ciltfafi analysis of three r·egfont1. eight farm siZi!llj 
and thre.e techno 1 ogica 1 cost strw:::ttH"'f?.S. 

(2) Supply f1-mct·i.o11· estimates foclw:Hng supply e1astkHies for the 
different strata. 

6. Other averagF: costs were a'lso wedlghted according to tons of sugarrcln1e 
produced. Th~ W$eighted costs are not reported fo t .. his pa.p,9r. 

1. Thf!l weighted corr~h1tfons were ctflcu1ated O!i tct~l cost~ {aver,age Umes 
tons proch..1c~d) as contrasted to simple corre1atfons en the avr,rage t~osts~ 
The weighted cm~re1atfons provide an 1.ma"!y;.is of iH costs weighted by 
the m.1111ber of t,ems produced. 

TC :m tota'f cost per f,iMY11 
T .~ tons of sugarcane pr0;,hiced ptr _ f~rn.1. 

The best equ~tion was selected on statisticail vaiu~s of the R2,, the f 
value~ the T valuei and tne part·ial corre1atfon coefflc·•ents. The fimctfons 
were ilso subject~d to economic considerations~ and when necessary, a 
compromise was made. 

9'. l'he two stathtical functions esit1~1ted are: 

(1) TC $> 673.5 T w•0.061806 ~ , , . ., ,,J ·• . 
(2} TC :m -3071,,30 + 2351.:Bl - 5.018T'' + u.{i"!8691. 'tor farms,, ~Vfffl 

10,000 tons. 
whtH"e TC ~ total cost and r = tons of s1.1gtn·cane pt;:r hrm. 


